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HHOACHUTEJIBHAA 3AIINCKA

I'eomeTpus sBISETCA OJHUM U3 0a30BBIX KypcOB Ha yPOBHE CpeIHEro o0mero oopasoBaHus,
TaK Kak 00ecredyrnBaeT BO3MOKHOCTh M3YUEHUS TUCIMILIMH €CTECTBEHHO-HAYUYHOW HAIpPaBICHHOCTH
U TPEIMETOB T'yMaHUTAPHOrO IuKiIa. [IOCKONBKY JIOTHYECKOe MBIIICHHE, (OpPMHpPYEMOEe IpH
M3yYeHUH OOYy4aloIMMUCS TIOHSATHUWHBIX OCHOB TEOMETPHUH, TPH JOKa3aTeJIbCTBE TEOPEM H
IIOCTPOCHUU LENOYKU JIOTMYECKUX YTBEPKACHUW MpPHU PELIEHUU I€OMETPUYECKHUX 33a7ay, YMEHHE
BBIJIBUTaTh W OIPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO MCHOJIB3YIOTCS IMpPU pElICHWH 3a/1ad
€CTECTBEHHO-HAY4YHOI'O LIUKJIA, B YACTHOCTU (PU3NYECKUX 3a]ad.

Lenp ocBoeHust mporpammbel ydeOHOTO Kypca «l'eomerpus» Ha yriyOJEHHOM YpPOBHE —
pa3BUTHE WHAMBHUIYAIBHBIX CIIOCOOHOCTEH O0Oydalommxcss NpU HW3YYEHHH TEOMETPUH, Kak
COCTaBIAIONIEH mpeaMeTHo obmactn «Marematnka u uHpOpMaTHKay uepe3 obecreyeHune
BO3MOXHOCTH TNPUOOpPETEeHHs] M HCIOJIb30BaHUS OoJiee TIyOOKHMX TI'€OMETPUYECKUX 3HAaHUN H
NeUCTBUM, crneunUUHBIX T€OMETPUH, W HEOOXOJUMBIX JJI YCHIELIHOTO Mpo(ecCHOHAIBHOTIO
00pa30BaHus, CBA3aHHOTO C MCIOJIb30BaHUEM MaTEMaTHKH.

[IpropuTeTHBIMU 33la4aMH Kypca F€OMETPUU Ha YriIyOJIEHHOM YPOBHE, PACIIUPSIOMIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SIBIISIOTCS:

paciiupeHue MpeCTaBiIeHUs] 0 TeOMETPUM KaK 4acTU MHPOBOM KyIbTypbl U (popMHpoBaHHE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

(¢bopMHpOoBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHNX
MaTeMaTHYECKUX MOJIENSIX, MO3BOJISIOUIUX OMHMCHIBATh M HU3Yy4aTh pPa3HbIE SIBICHUS OKPYKAIOIIEro
MUpAa, 3HaHHE NOHATUIHOTO amnmnapara 1o pasaeny «CrepeoMeTpus» yueOHOTO Kypca reoMeTpHH;

(hopMHpoBaHHE YMEHHS BIIAJETh OCHOBHBIMU MOHATUSIMU O MIPOCTPAHCTBEHHBIX (pUTypax U UX
OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyJl U YyMEHHUE UX INPUMEHSTh, YMEHUs JOKa3bIBATh
TEOpEeMbI M HaXOAUTh HECTAHIapPTHBIE CIIOCOOB! PELICHUS 3a/1ay;

(GopMHUpOBaHME YMEHHUS DACHO3HABATh HAa YEPTEXKAX, MOAEISIX U B pPEATbHOM MHpe
MHOTOI'PaHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIN;

(dopMupoBaHHE MOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHUS MATEMaTUYECKUX
Teopuil, GopMuUpoBaHHE NOHUMAHMS POJIM AKCUOMATHKH IIPH ITPOBEICHNUHN PACCYKICHUH;

(dbopMupoBaHHE yMEHUS BJIAJETh METOJAMU J0KA3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHUS
UX INPUMEHATh, MPOBOAUTH JOKA3aTENbHBIE PACCYXIEHUS B XOJE PEIIECHHsS CTEPEOMETPHUECKUX
3aJa4 M 3a7ay ¢ MPAKTUYECKUM COJep’KaHheM, (OPMHUPOBAHUE IMPEICTABICHHUS O HEOOXOIUMOCTH
JI0Ka3aTeNbCcTB IMPU OOOCHOBAaHMM MAaTeMaTHUYECKMX YTBEPKIEHUH W pPOJIM AKCHUOMATUKU B
IIPOBEACHUY JIeAYKTUBHBIX PACCYXKACHUMN;

pa3BUTHE U COBEPLICHCTBOBAHME WHTEUIEKTYalbHbIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, IO3HABaTEIbHOM AKTUBHOCTH, HCCIEAOBAaTEIbCKUX YMEHHUH, KPUTHUYHOCTH
MBIIIUIEHUS], UHTEpeca K U3y4EHHUI0 T€OMETPUH;

¢opmupoBaHue (QYyHKIUMOHAIBHOW TI'PAaMOTHOCTH, pEJIEBAHTHON TIeOMETpUu:  yMEHHs
pacro3HaBaTh MPOSBICHUS F€OMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealibHbIX
KU3HEHHBIX CUTYallUsAX U MPU U3YYCHUU JPYTUX YU€OHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEHN, MOJEIMPOBAHUS pPEaJbHBIX CUTYyallUd, UCCIENOBAHUS IMOCTPOCHHBIX MOJEIEH,
MHTEPIPETALMY [TOJTyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIepXKaTeIbHBIMU JUHUSIMU ydeOHOro Kypca «l'eomerpusi» B 10—11 kmaccax
aBisroTcs: «IIpsMble M IJIOCKOCTM B NPOCTPaHCTBE», «MHororpaHHukn», «Tema BpamieHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/[BHKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH MOHATUIMUY,
pelieBaHTHBIMH F€OMETPUH Ha yriIyOoaéHHOM ypoBHe o0ydenust B 10—11 kimaccax, OTHOCUTCS KO BCeM
coJiepKaTeIbHbIM JMHUAM y4eOHOTO Kypca, a GopMHUpOBaHUE JOTMUYECKHX YMEHUH pacrpeesercs
HE TOJBKO IO COJAEP)KaTEeNIbHBIM JIMHUSAM, HO U 1O rojaaM oOydyenus. CopaepskaHue oOpazoBaHMA,
COOTBETCTBYIOIIlEe MPEAMETHBIM pe3yiabTaraM ocBoeHus @DenepanbHO paboueil mporpaMmel,



pacripeieiéHHBIM 10 rojaM OOy4deHMs, CTPYKTYpHpPOBAHO TakUM o00pa3oM, YTOOBl KO BCEM
OCHOBHBIM, MPHHLUUIHAIBHBIM BOIpocaM oOyyarommuecss oOpamaguch HEOJHOKPAaTHO. ITO
MO3BOJISICT OPraHU30BaTh OBJIAZICHUE T€OMETPHUECKUMH MOHITUSMHU M HABBIKAMU TOCIIEOBATEIBHO
U TIOCTYNATeNIbHO, C COOJIIOJICHHEM NpPUHIMIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYATh B
OOIIyI0 CHCTEMY TE€OMETPHUYECKUX TMPEICTaBICHUH OOYyJalomuXcs, pacumpsiss U Yrayomnss eé,
00pasyst MPOYHbIE MHOYKECTBEHHBIE CBS3H.

[lepexoxa K U3y4EeHUIO TEOMETPHUU Ha YIIIyOJEHHOM YPOBHE TTO3BOJISCT:

co3math ycnmoBus Juia  auddepeHunanuu  o0ydeHHs, TOCTPOSHHS WHAWBHIYaTbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, O00ECIICUNUTh YTIyOJIEHHOE M3yYeHHE T'€OMETPUU KaK COCTaBIISIOIICH
yueOHOTro npeaMera «MaremMaTrukay;

MOJATOTOBUTh OOYYAIOIMIMXCSA K MPOJODKEHUIO HM3YYCHUS MATeMaTHKU C Y4E€TOM BBIOOpA
Oynymiet mpodeccuu, oOecreuuBas MPEEMCTBEHHOCTh MEXIy OOmMUM H TPodhecCHOHATBHBIM
00pazoBaHUEM.

Ha usyuenue yueOHoro Kypca «I'eomerpusi» Ha yriiy0Oin€HHOM ypoBHE oTBouTCs 204 yaca: B
10 xmacce — 102 uaca (3 waca B Hememo), B 11 kmacce — 102 waca (3 4daca B HeIEN).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

OcHoBHble NOHATUSA cTepeoMeTpud. Touka, mpsimasi, INIOCKOCTb, IpocTpaHcTBO. [lonsTe 00
aKCMOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, NapajuleIbHble U
CKpeluBaromuecs npsmele. [IpuzHaku ckpemyBaromuxcst npsmbix. [lapannenbHOCTh NpSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: NapasuleibHbIE NPSMbIE B IMPOCTPAHCTBE, MapalIeIbHOCTh TPEX
HPSIMBIX, NMAPAJJIEIIBHOCTD NMPSAMON U mockocTu. [lapanenbHoe U LeHTpaIbHOE IPOEKTUPOBAHUE,
n3zobpaxkenue ¢uryp. OCHOBHBIE CBOWCTBA MapaIUIeIHLHOTO MpoeKTHpoBanus. M3o0paxenue Guryp
B MapajUleIbHOM MPOEKIUH. YTJbl C COHAIpPABIEHHBIMU CTOPOHAMH, YroJl MEXIy NpsIMbIMU B
npocrpancTBe. [lapamiebHOCTh MIIOCKOCTEN: MapaJuIeIbHbIE TNIOCKOCTH, CBOMCTBA MapajlIeIbHbIX
mwockoctel. [Ipocreiinne npocTpaHCTBEHHbIE (PUIYphI HA TFIOCKOCTHU: TETPAdp, Napajulesenumne],
MOCTPOEHUE CEUCHUM.

[lepneHIuKyIApHOCTD MPSAMOM U IJIOCKOCTU: MEPIEHIUKYISPHBIE MPSIMbIE B POCTPAHCTBE,
NpsiMble TapajuieJbHble M TEPHEHAUKYISpPHbIE K IJIOCKOCTH, MPHU3HAK MEPIEHIUKYISIPHOCTH
NpsIMOM M IUIOCKOCTH, TEOpeMa O NpsIMON MNEepHEHAMKYISIPHOM IUIOCKOCTH. OpTOroHanbHOE
npoexkTupoBanue. [lepneHanKymnsp u HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHHUE
OT MPSAMOM N0 MJIOCKOCTH, MPOEKIHs (GUTYpbl Ha IIIOCKOCTb. [lepneHauKyIsIpHOCTh MIIOCKOCTEH:
MIPU3HAK NEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX MepneHIuKyIIsIpax.

Yribl B IPOCTPAHCTBE: YrOJl MEXKy MPAMOUM M IUNIOCKOCTBIO, JIBYI'PAHHBINA YIOJI, TUHEHHBIA
YroJl ABYTPaHHOTO yria. TpE€XrpaHHBII W MHOTOrpaHHble yriabl. CBOMCTBA IUIOCKUX YIJIOB
MHOTOTrpaHHoro yria. CBOWCTBa IUIOCKUX W JIBYTPAaHHBIX YIJIOB TpEXrpaHHOro yria. Teopembl
KOCHUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHMKH

Byl MHOTOrpaHHMKOB, pa3BEPTKAa MHOrorpaHHuKa. [Ipusma: N-yroypHas npusma, npsMas u
HaKJIOHHAas IPU3MbI, OOKOBasl M MOJIHAs MOBEPXHOCTh Npu3Mel. [lapamienenunen, npsmMoyroabHbIN
napajuiesienuien u ero cBoicrsa. Kparyaiimme nmyTu Ha MOBEPXHOCTH MHOTOrpaHHUKa. Teopema
Oinepa. [IpoctpancTBenHas Teopema Iludaropa. [lupamuzaa: n-yrospHas nupamuia, npaBuibHas U
yceuéHHas nupamuabsl. CBoiicTBa pédep 1 OOKOBBIX TpaHel MpaBWIIbHOW mupamujibl. [IpaBuiibHbIE
MHOTOTPAaHHUKHU: IIPaBWJIbHAs IpU3Ma M NPAaBWIbHAsA IMPaMUJa, IpaBUIbHAS TPEYTrojbHas
nupaMyia M INpaBWIBHBIA TeTpasap, KyO. IlpencraBieHune o NpaBUIBHBIX MHOTOIPaHHUKAX:
OKTa’Ip, JOAEKAdAP U UKOCASP.

Bbluncnenue 31€MEHTOB MHOIOIpaHHHMKOB: pEOpa, nmaroHanu, yriel. [lnomans OGokoBoif
MIOBEPXHOCTH M TMOJIHON MOBEPXHOCTHU MPSIMON MPU3MBI, IIJI0IIAlb OCHOBAaHUH, TeopemMa 0 OOKOBOM
MIOBEPXHOCTU MpsiMOM mpu3mbl. Ilnomaas GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH IMPaBUIBLHOU
IMpaMUJIbl, TEOPEMA O IUIOIIAAN YCEYEHHON TUPaMUIbI.

CuMMeTpuss B TNPOCTPAHCTBE. JJIEMEHTHl CUMMETPUU IPaBUJIBHBIX MHOIOIPAHHUKOB.
CuMMeTpuss B IPaBWIBHOM MHOTOTPaHHMKE: CHMMETpPHUS IapajUlelIeluIea, CHUMMETPHUS
IIPaBWIBHBIX ITPU3M, CUMMETPUS IPABUILHON TUPAMHU/IBL.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

IloHsATHSA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOD, UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE M IIPOTHBOIIOJIOKHO HAIpPaBJIEHHBIE BEKTOpBL. PaBeHCTBO
BEKTOpOB. JIeHCTBHA C BEKTOpaMH: CJIOKEHHE W BBIUMTAHME BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha uncio. CBONCTBA CIOXKEHUS BEKTOPOB. CBONCTBA YMHOKEHHS
BeKTOpa Ha uyucio. [loHsaTne komIutanapHble BEKTOpHI. [IpU3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pa3lloKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. lIpsimMoyrosbHas cucreMa koopauHaT B npocTpaHcTBe. KoopaunaTsl BekTOpa. CBsi3b
MEXAY KOOpAMHATaMU BEKTOPA M KOOpPAMHATAMHU TOYEK. YTOJ Mexay Bekropamu. CkanspHoe
IIPOU3BENECHNE BEKTOPOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIbTATbBI

1) rpaxaanckoe BocIUTaHUE:

cOPMHUPOBAHHOCTh ~ TPAXKIAHCKOW  MO3WIMH  OOydaromerocs Kak akTUBHOTO H
OTBETCTBEHHOTO UJIEHA POCCHICKOro OOIIECTBa, MPEJACTaBICHUE O MAaTeMAaTHMYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHM, TMPOLEIYp TPaKTaHCKOro OOIIecTBa
(BBIOOPBI, OMPOCHI M JIPYroe), yMEHUE B3aMMOJACHCTBOBATh C COIUAIBHBIMH WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIHMSAMU U HA3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIUTAHME:

c(OPMHUPOBAHHOCTh POCCUICKOW T'Pa)TaHCKOW HMICHTUYHOCTH, YBOKEHHUS K NIPOILIOMY U
HACTOSIIEMY POCCUUCKOW MATEMaTHKH, IIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCHUCKUX
MaTEMAaTUKOB U POCCHICKOM MaTEMATHYECKOM MIKOJIbI, UCIIOJIb30BAHUE 3TUX JIOCTUKEHHUI B IPYrUX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE JAYXOBHBIX IIEHHOCTEH POCCUIMCKOTrO Hapojaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKH
U JIeSTEHHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIYIIETO;

4) acTeTYeCKOE BOCIIMTaHME:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ICTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEUICHUU, PACCYKJICHHH, BOCIPUUMUYHUBOCTh K MATEMaTHUYECKHM AaCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTHUECKUE 3HaHUS B MHTEpEcax 37J0POBOrO U
6e30macHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3/10pOBOE MUTAHUE,
cOalaHCUPOBAHHBIN PEKUM 3aHATHI W OT/BIXA, peryisipHas Gu3nyeckas akTUBHOCTb), (PU3NUECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHON JEATENBHOCTHIO;

6) TpyaoBOEe BOCIUTAHME:

TOTOBHOCTh K TPYIy, OCO3HAHWE LIEHHOCTH TPYIOJIOOWS, MHTEpPEC K Pa3IUyHbIM chepam
npodeccHoHAIbHON JeATeIbHOCTH, CBA3AHHBIM C MaTEMaTHUKOM M e€ NpUIIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaymieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbIE
IUIaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHU4ecKoMYy OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA
MPOTSHKEHUU BCEU KU3HHU, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PELICHHUU MPAKTHYECKUX 3a4ad
MAaTeMaTHU4ECKOW HAMPaBIEHHOCTH;

7) 3K0JI0rM4YeCcKoe BOCIIUTAHHUE:

cOpPMUPOBAHHOCTh ~ JKOJIOTMYECKON  KYJIbTYpbl, TMOHUMAHUE BIUSHUS  COIHAIBHO-
SKOHOMHUYECKHX IIPOLECCOB HAa COCTOSHHE MPUPOJHOM UM COLMAJIBbHOM Cpeabl, OCO3HAHME
rJI00aTFHOTO XapakTepa SKOJOTHYECKUX MPOoOJeM, OpUEHTAlUsl Ha MPUMEHEHHE MaTeMaTH4YeCKUX
3HAHMN JJIs pelieHus 3a/1a4 B 00JIacTH OKpYKarolel cpefbl, MIIaHUPOBAHKUE TIOCTYIIKOB U OLIEHKH
MX BO3MOYHBIX MOCJIEJICTBUM 17151 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPaKTUKH, MOHUMAaHHE MAaTeMAaTUYECKON HAyKH Kak c(epbl YelI0BEeYECKOM
JESATEIBHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl PA3BUTHS [IUBUIIU3ALINH, OBJIAQJCHUE S3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKON KyJIbTYypOoll KakK CpeICTBOM TIO3HAHUS MHUpPA, TOTOBHOCTH
OCYIIECTBJISITh MPOCKTHYIO U UCCIIEIOBATENbCKYIO IEATEIbHOCTh MHIUBU/IYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3naBaTenbHBIC YHHBEPCcaIbHbIC Y4eOHbIE JeHCTBUSA



ba3oBrble 1ornyeckue 1eHCTBHUA:

BBISBIIATh W XapaKTEPU30BaTh CYIIECCTBEHHBIC INPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOLICHUH MEXy MOHIATUAMH, POPMYINPOBATH ONPEACIICHIS OHATHH, yCTaHABIMBATh
CYIIECTBEHHBIN IMPHU3HAK KiacCU(UKAIMK, OCHOBAHUS Ui OOOOLICHUS M CPaBHEHHs, KpUTEPUHU
IIPOBOJMMOTO aHAJIM3a;

BOCIPUHUMATh, (OPMYIHPOBATh M TNPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIBHBIE H
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIAITh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTUBOpEYHs B (hakTax,
JAHHBIX, HAOJIIOICHUSAX U YTBEPKJICHUSX, NIpeAIaraTb KpUTEPUH J1JIsl BBISIBJICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYUI;

JIeNIaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, AECIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIOYEHUH, YMO3aK/IFOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIFHO JOKA3aTelbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (IpsIMbIE U OT
MIPOTUBHOT0), BBICTPaMBaTh APryMEHTALMIO, MPUBOAUTH TMPUMEPHI U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh Croco0 perieHust yueOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BapUaHTOB PELICHMS,
BbIOMpaTh HanOoJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKkue 1elCTBUA:

WCI0JIb30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS, (HOPMYyIUpOBATh
BONPOCHI, (UKCHpyIOIIMEe MPOTUBOpEUYUe, MpolieMy, YyCTaHaBIMBaThb HCKOMOE M JIaHHOE,
(dbopMHpOBaTh TUNOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIHO  CIJITAHUPOBAHHBIA ~ SKCIEPUMEHT,  HUCCIEJOBAaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OOBeKTa, SBJIEHMs, IPOLIECCa, BBISBICHUIO
3aBUCUMOCTEHN MeX 1y 0OBEKTaMHU, SBIECHUSIMH, IPOLIECCAMU;

CaMOCTOATENIBHO (POPMYJIHUPOBATHE OOOOIIEHHUS U BBIBOABI IO PE3YJIbTaTaM IMPOBEAEHHOTO
HaOJIO/IEHNs], UCCIIE0BAaHMs, OLCHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U
000011IeHMI;

IIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE IIPOLECCA, & TAK)KE BBIABUIATH MIPEAIIOJIOKEHHS O €r0
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISABJIATE Ae(UIUTHI UH(POPMAIUK, AAHHBIX, HEOOXOAUMBIX JUIs OTBETa Ha BOIPOC U AJISA
pELIeHNs 3a1a4H;

BbIOMpaTh  HMHQOpPMAIMIO M3  UCTOYHUKOB  PA3JIMYHBIX  THUIOB,  aHAJU3UPOBATbH,
CHUCTEMaTU3UpOBaTh W  HUHTEPHPETHPOBATH HMHPOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHMS;

CTPYKTYpUPOBaTh MH(POPMALIMIO, IPEACTABIATh €€ B pa3inyHbIX (opMmax, WIIOCTPUPOBATD
rpagu4ecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENEHO C(HOPMYIUPOBAHHBIM KPUTEPUSIM.

KoMMmyHukaTHBHbBIE YHUBEpPcaibHbIe yueOHbIe elicTBUs

Oo0menne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHUHM C YCIOBUSMHU U IIENSIMHU
oOlIeHus], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOK TOYKY 3pPEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, aBaTh MOSICHEHHUS 10 X0y PEIICHHs 3a/1a4l, KOMMEHTUPOBATh MOJMyYSHHBIN PE3yNbTar;

B XoJ€ OOCYXIECHHS 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMbI, MPOOIEMBI,
pemiaeMoi 3amavM, BBICKA3bIBATH HJIEW, HAIEIEHHbIE HAa TIOMCK pELIECHUS, COMOCTABIATH CBOU
CYXKJCHUS C CYXICHHSIMHU JPYrUX YYaCTHUKOB AMaiora, oOHapyKHBaTh pazlUdhe U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHHUS;



NpCACTaBJIATL PC3YIbTAThI PCHICHUA 3adavdu, OSKCIICPUMCHTA, MHCCICAOBAHUSA, IPOCKTA,
CaMOCTOSITENIbHO BBHIOMPATh (POpMaT BBICTYIUICHHS C YU4ETOM 3a/1au MPE3CHTAIMH U 0COOCHHOCTEH
ayJIUTOPHUU.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe NeilicTBUS

Camoopranu3anus:

COCTaBJIATH IUIaH, AITOPUTM pEIICHUS 3a7adyd, BBIOMpPATh CHOCOO0 pemeHHs C Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH
BApUaHTHI PELIEHUH ¢ y4ETOM HOBOI MH(OpMALIHHL.

CaMOKOHTPOJIb, SMOUMOHAIbHbII HHTEJIEKT:

BJIAJICTh HABBIKAMH TO3HABATEIHLHON peIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ACUCTBUI H
MBICTUTEIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB, BIAAETh CIIOCOOAMH CAMOTIPOBEPKH, CAMOKOHTPOJIIS
IpolLecca 1 pe3ysbTaTa pelieH!sl MaTeMaTHYeCcKon 3a/1auu;

MPEIBHUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHHH 33J]a4d, BHOCHTH
KOPPEKTHBBI B JICATSIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAWIECHHBIX ONIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTATa IEIU U YCIOBHUSAM, OOBSCHSATH MPUYUHBI JOCTHKCHUS
WIA HEJOCTIKEHHS PE3yIbTaTOB  JIEATETBHOCTH, HAXOJWUTh OMIMOKY, JaBaTh OIICHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHUMATh M HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAHIHOW M HWHIUBUAYAIBHOW pabOTHI TpH
pemeHnH y4eOHBIX 3a7ad, TMPUHUMATH II€Jb COBMECTHOW JIESATENFHOCTH, IUIAHHUPOBAThH
OpraHU3aII0 COBMECTHOW pabOThI, pacmpeaesisaTb BUILI padOT, JOTOBAPUBATHCSA, OOCYXIATh
MIPOIIeCC B pe3yibTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOCH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTsl (0OCYXKIeHHsS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMHU
YJleHaMHd KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMHA MPOAYKT MO KPUTEPHUAM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K xonity 10 kiacca oOydaromuicss HAyquTCs:

e CBOOOJHO ONEPHUPOBATh OCHOBHBIMU MOHSTHUSMHU CTEPEOMETPUU NPU PEIICHUU 3ajad U
MIPOBEJICHUN MaTEeMaTUYECKIX PACCYKICHUM;

® [PUMEHSTH AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPU PEHICHUH T€OMETPUUYECKUX
3azay;

e iaccuuIUpPOBATh B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATh MOHATUSAMH, CBS3aHHBIMH C YIJIaMU B IMPOCTPAHCTBE: MEXIY
MPSIMBIMU B MIPOCTPAHCTBE, MEKIY MPSAMOM U TJIOCKOCTBIO;

e CcBOOOJIHO OMIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbBI MHOTOTPAaHHHMKOB (MpHU3Ma, MHPaMHUJA,
MIPSMOYTOJIBHBIN TapasuieNenunen, Kyo0);

e iaccuuUIUPOBATh MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS IS KJIacCU(PHUKAIIIH;

e CBOOOJHO OMEpPUPOBATH MOHATHUSAMH, CBS3aHHBIMH C CEUEHHEM MHOTOTPAaHHHUKOB
IIJIOCKOCTBIO;

® BBINOJIHATH MapajuIeNbHOE, [IEHTPATFHOE W OPTOTOHAIBHOE MPOEKTUpOBaHUE (UTYp HA
MJI0CKOCTB, BBITIOJIHATH 300pakeHus PUTyp Ha MIOCKOCTH;



CTPOUTL CCUCHHA MHOI'OIPAHHUKOB pa3JIMYHBIMHA MCTOAAaMH, BBIIIOJHATH (BBIHOCHBIC)
TUTOCKUE YEPTEXU U3 PUCYHKOB IMPOCTHIX 00BbEMHBIX (PUTYp: BUJ CBEpXY, COOKY, CHH3Y;
BBIYUCHIATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma, MNHPAMHIA),
T€OMETPHYECKUX TeJl C MpUMEHEHHEeM (hopmyi;

CBOGO[[HO OIICpHUPOBATh IOHATUAMU: CHMMCTPUA B HPOCTPAHCTBE, LCHTP, OCb U
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh U IJIOCKOCTh CHMMETPHUU (UTYPHI;

CBO60[[HO ONCpHUpOBaTh IMOHATHUAMHU, COOTBCTCTBYIOIIMMH BCKTOpaM M KOOpJAWHATAM B
MIPOCTPAHCTBE;

BBIIIOJIHATH HeﬁCTBHﬂ Haa BEKTOpaMu,

peuiath 3aJa4d Ha J0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOILICHUN H HaXO0XICHHUC
TCOMETPHUUCCKUX BCINYNH, IIPUMCHSAA U3BCCTHBIC MCTOALI IIPHU PCHICHUU MATCMATUYCCKUX
3aia4 NOBBIICHHOTO U BBICOKOT'O YPOBHS CJIIOKHOCTH;

IIPHUMCHSATH HpOCTeI\/IIHII/Ie NporpamMMHBIC CpEACTBAa M IBJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a/1a4;

U3BJIEKaTh, MPeoOpa3oBbBIBATh U UHTEPIPETUPOBATh MHPOPMALIUIO O NMPOCTPAHCTBEHHBIX
reOMETPUUECKUX QUrypax, MPeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

INPHUMCHATH MOJYUCHHBIC 3HAHHA Ha MPAKTUKEC: CPABHHUBATHL U aHAJIM3HUPOBATL PCAJIBHBIC
CUTyalluHl, IPUMCHATH U3YUYCHHBIC ITIOHATHUSA B IMIPOLECCE MMOUCKA PEIICHUA MaTEMATHYCCKH
chopMyIUPOBAaHHON MPOOJIEMBI, MOJCIHPOBATH pEAbHBIC CHUTyalldd Ha S3BIKE
TCOMETPHH, HUCCIICJIOBATh IMOCTPOCHHBIC MOJETH C HCIOJH30BAHUEM TI'€OMETPHUYCCKHX
MOHATHM M TeopeM, ammapaTa anreOpbl, peuiaTb NMpaKTUYECKHe 3aJayd, CBSI3aHHBIE C
HaXOXJICHUEM I'COMETPUICCKUX BEIINYHH,

UMETh TPEJICTABICHUS 00 OCHOBHBIX dTallaX Pa3BUTHS F'€OMETPUU KaK COCTAaBHOW YacTH
(GyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoanuyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
https://resh.edu.ru/ http://school-

1 BBenenune B ctepeoMeTpuio 23 2 0 collection.edu.ru/

https://urok.1c.ru/library/mathematics/
B3auMHO® PACTIONOKEHNE IPAMELX B http://school-collection.edu.ru/

2 6 1 0 https://resh.edu.ru/

TpOCTpAHCTBE https://urok.1c.ru/library/mathematics/
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEHN B http://school-collection.edu.ru/

3 8 0 0 https://resh.edu.ru/

TpOCTPaHCTBE https://urok.1c.ru/library/mathematics/

4 [TepieHAMKYASIPHOCTD NPSIMBIX U o5 0 0 https://resh.edu.ru/ http://school-

IJTIOCKOCTEMN B MPOCTPAHCTBE collection.edu.ru/

5 VIIbi 1 paceTosHus 16 1 0 https://_resh.edu.ru/ http://school-
collection.edu.ru/

"https://resh.edu.ru/ https://resh.edu.ru/
http://school-collection.edu.ru/

6 MHororpaHHUKH 7 1 0 https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ http://school-
collection.edu.ru/
https://resh.edu.ru/ http://school-

7 BekTopsl B mpocTpaHCTBE 12 0 0 collection.edu.ru/
https://urok.1c.ru/library/mathematics/

8 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alUs 5 5 0

3HaHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7 0
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http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

KoaudecTBo 4acoB

Ne Tena VDoKa Jara DJleKTPOHHBbIE HU(POBHIE
/i yp Beero Kontposasnbie | IIpakTHueckue H3yveHns 06pa3OBATEBHEIE PECYPChI
padoThI padoThI
OcHoBHbIE TIpaBUiIa U300paKEHUS HA https://resh.edu.ru/ https://resh.edu.ru/
1 PUCYHKE IIIIOCKOCTH, ITapaJuIeIbHbBIX 1 http://school-collection.edu.ru/
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka https://urok.1c.ru/library/mathematics/
[ToHATHA cTepeoMeTpHUM: TOUKA, IpsIMas,
MIJIOCKOCTH, MPOCTPaHCTBO. OCHOBHBIE https://resh.edu.ru/ https://resh.edu.ru/
2 MpaBUiia N300paKEHUSI HA PUCYHKE 1 http://school-collection.edu.ru/
IJIOCKOCTH, IMapaJUICTBHBIX MTPSMBIX https://urok.1c.ru/library/mathematics/
(0Tpe3KoB), cepeIuHbI OTpE3Ka
[ToHsATHS: TIEpeceKaronIuecs MIOCKOCTH,
3 MepeceKaroIuecs mpsMasi ¥ TNIOCKOCTb; 1
MOJIYTIPOCTPAHCTBO
[TonsTHS: MepeceKarouuecs MI0CKOCTH,
4 MepeceKaroIuecs mpsMasi ¥ TNIOCKOCTb; 1
MOJIYTIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHue
5 MIPOCTEHIIMX MTPOCTPAHCTBEHHBIX (PUTYD, 1
HECYLIECTBYIOIUX 00BEKTOB
MHororpaHHUKH, U300paKeHUE
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP, 1 1
HECYyLIECTBYIOIMUX 00beKkTOB. CTapToBas
JMarHocTuyeckas paboTa
AKCHOMBI CTEDEOMETDHE B TIEPBHIES https://resh.edu.ru/ https://resh.edu.ru/
7 1 http://school-collection.edu.ru/
CHCHCTBIA 13 HIIX https://urok.1c.ru/library/mathematics/
AKCHOMBI CTEpEOMETPUH U TIEPBbHIE https://resh.edu.ru/ https://resh.edu.ru/
8 CIIECTBUS U3 HUX 1 http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

AKCHOMBI CTEpEOMETPHUH U TEPBHIC
cinenctsusg u3 Hux. CoocoObl 3agaHus

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

9 . http://school-collection.edu.ru/
TPAMBIX I TIIOCKOCTEH B HPOCTPAHCTEE. https://urok.1c.ru/library/mathematics/
O0603HaueHUS TPSIMBIX U TUIOCKOCTEH
N300pakenue ceueHuil mipaMupl, Kyoa u
MPU3MBbI, KOTOPBIE MPOXOJSAT YEPE3 UX http://school-collection.edu.ru/

10 pebpa. M3o0pakeHne niepeceIcHHsI https://resh.edu.ru/

IIOJIy4EHHBIX IUIOCKOCTEN. PackpammuBanue https://urok.1c.ru/library/mathematics/
IMOCTPOCHHBIX CeUeHU PAa3HBIMH LIBETaMU

N300paxkenue ceueHuit nupamuibl, Kyoa u

IIPA3MBI, KOTOPBIE IIPOXOJAT Y€PE3 NX http://school-collection.edu.ru/

11 pé6pa. N3o0paxenne nepecedeHust https://resh.edu.ru/

IIOJIy4EHHBIX ITUIOCKOCTEN. PackpammuBanue https://urok.1c.ru/library/mathematics/
IOCTPOCHHBIX CeueHni Pa3HBIMH LIBETaMU

N3obpaxenune ceueHnit mupaMuibl, Kyda u

NIPU3MBI, KOTOPBIE POXOAAT YEPE3 UX http://school-collection.edu.ru/

12 pé6pa. N3o0paxeHnne nepeceueHust https://resh.edu.ru/

MOJTYYEHHBIX TUIOCKOCTEH. PackpaniiBanue https://urok.1c.ru/library/mathematics/
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

N3obpaxenune ceueHnit mupaMuibl, Kyda u

IIPU3MBI, KOTOPBIE IIPOXOJAT YEPE3 UX http://school-collection.edu.ru/

13 pé6pa. N3obpaxeHnne nepeceueHus https://resh.edu.ru/

MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue https://urok.1c.ru/library/mathematics/
MOCTPOCHHBIX CEYEHU Pa3HBIMH LIBETaMU

14 Metox CrezioB S IOCIPOCHIA CExCRHi https://urok.1sept.ru/articles/411264
Merton cieoB 1715 HOCTPOEHUS CEUEHU M.

15 CaolicTBa nepece4eHnii MpsSIMBIX U
IIOCKOCTEN
Meton cieoB 115 HOCTPOEHUS CEUEHUH.

16 CBolicTBa Nepece4eHnii MPSIMBIX U https://urok.1sept.ru/articles/411264

IJIOCKOCTEN
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https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
https://urok.1sept.ru/articles/411264
https://urok.1sept.ru/articles/411264

17

[TocTpoenwue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aMKCh 111aroB
MMOCTPOCHUS

https://nsportal.ru/s

18

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM ToukaM Ha pEOpax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MMOCTPOCHUS

19

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM ToukaMm Ha pEOpax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MMOCTPOCHUS

https://nsportal.ru/s

20

[TocTpoenune ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3aMHCh IIAr0B
MTOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOMOPLHUOHANBHBIX oTpe3kax. [lomobue
TPEYroJbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B CCUCHUSIX Ha
BBIHOCHBIX YepTexxax. Mcropus pa3BuTus
IUTAHUMETPUU U CTEPEOMETPUU

https://foxford.ru/

23

KonTponbnas padora Nel "Axcruomsl
crepeomerpun. CeueHnus"

24

BzaumHoe PacCIIOJIOKCHUEC IIPSAMBIX B

MMPpOCTPaHCTBC. CerH_II/IBaIOH_II/ICCH MpsIMBbIC.

HpI/IBHaKI/I CKPCHINBAOIIHNXCA MTPAMBIX.
HapaJ'IJ'IeJ'ILHLIe MpsAMBIC B IPOCTPAHCTBC

http://school-collection.edu.ru/

https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/

25

Teopema o CymecTBOBaHUU U
€VMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM MIPSIMOM, MIPOXOASILEH Yepe3 TOUKY

http://school-collection.edu.ru/

https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/



https://nsportal.ru/s
https://nsportal.ru/s
https://foxford.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
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https://urok.1c.ru/library/mathematics/

MPOCTPAHCTBA U HE JISKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceyeHumn
mapaJiyICJIbHBIX IMMPAMBIX INIOCKOCTBIO

26

[TapamtenpHOCTB TpeX NpsAMBIX. Teopema o
TpEX MapajuIeNbHbIX NPsAMBIX. TeopeMa o
CKPELIMBAIOIIMXCS MPSAMBIX

27

[TapannensHoe npoektupoBanre. OCHOBHbBIE
CBOMCTBA NMAPAJLJIEIIBHOTO MPOEKTUPOBAHUS.
N300pakenue pazHbIX puryp B
MapaJuIeIbHON IIPOEKIINH

28

[enTpanbsHas mpoekuus. Yroic
COHAIPaBJICHHBIMA CTOPOHAMHU. YTOJI
MEXAY NPSIMbIMU

https://oblakoz.ru/

29

3aaun Ha JOKA3aTeNbCTBO U HCCIIEN0BaHMUE,
CBSI3aHHBIE C PACIIOJIOKEHHEM IPSIMBIX B
MIPOCTPAHCTBE

30

ITondartus: napamienbHOCTh MPSIMOM U MIJIIOCKOCTH
B mpocTpaHcTBe. [Ipu3Hak napaniensHOCTH
IpSAAMOM | TTockocTr. CBOMCTBA
MapayIeTbHOCTH MPSAMON U TUIOCKOCTH

http://school-collection.edu.ru/

https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/

31

I'eomeTpuveckue 3a/1auv Ha BBIYMCICHUE U
JIOKa3aTeNbCTBO, CBS3aHHBIC C
MapajiebHOCTBIO MPSMBIX H TUIOCKOCTEH B
MPOCTPAHCTBE

32

[TocTpoenue ceueHusl, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO HA YepTexKe U
napajuieJIbHOTO Apyro npssMoi. Pacuér
OTHOLUEHUU

33

[TapannenbHas NpoeKuUs, IPUMEHEHUE JUTS
MOCTPOEHMSI CeYeHUH KyOa u
napaiuienenunena. Cpolcraa
napajJiesienunea 1 mpu3Mbl

34

HapaJ'IJ'IeHLHLIe IIJIOCKOCTH. HpI/ISHaKI/I
napaJisieJIbHOCTH IBYX ILIOCKOCTEH

http://school-collection.edu.ru/

https://resh.edu.ru/



https://oblakoz.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/

35

TeopemMa o0 nmapajieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, TPOXOAAIIEH
yepe3 TOUKY, He MPUHAIJICKAILYIO TaHHON
MIOCKOCTH U CIICACTBUS U3 HEE

36

CpoiicTBa napauieabHbIX MJIOCKOCTEN: O
MapajIeIbHOCTH IIPAMBIX IEPECEYCHUS IPU
IIEPECEYCHUH IBYX MapalIeIbHBIX
IIJIOCKOCTEMN TpEThen

http://school-collection.edu.ru/

https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/

37

CpoiicTBa napayuIeabHbIX MIIOCKOCTEN: 00
OTPE3Kax MapalJICIbHBIX IMMPSAMBIX,
3aKIIFOYEHHBIX MEXAY NapaieIbHBIMU
IJIOCKOCTSIMU; O MepeceYeHUH NpsAMOii ¢
ABYM: TapaJlJICIIbHBIMU IIJIOCKOCTAMHA

http://school-collection.edu.ru/

https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/

38

[ToBTopenue: Teopema [lucaropa na
TUTOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiefienuneaa

41

Brruncnenue aiauH oTpe3koB B Ky0Oe u
MPSIMOYTOJIbHOM Hapajuiesienure e

42

[TeprieHAMKYISAPHOCTD MPSAMOM U
iockocTy. [Ipu3Hak nepneHaAuKyIIpHOCTH
MPSIMOM U TIOCKOCTH

https://urok.1sept.ru/articles/524196

43

[lepnieH IUKyYIAPHOCTD MPSMOM U
mockocTH. [Ipu3Hak neprneHuKyIspHOCTH
MPSIMOM M TJIOCKOCTHU

https://urok.1sept.ru/articles/524196

44

Teopema 0 CylIeCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, MPOXOSIIEeH
yepe3 TOUKY MPOCTPAHCTBA U
MEePHEHIUKYISIPHON K MIIOCKOCTH

45

IInockocTu u NEPNCHAUKYJISAPHBIC UM



https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
https://urok.1sept.ru/articles/524196
https://urok.1sept.ru/articles/524196

MMpsAMBIC B MHOTOI'paHHHUKAX

[ImockocTH U NEPIEHAUKYISIPHBIE UM

46 MMpsAMBIC B MHOTOI'paHHHUKAX

47 [Iepnennukyisap u HakioHHas. [locTpoenue
IEPIEHINKYIApA U3 TOYKH Ha IIPAMYIO

48 [Iepnennukyisp n HakioHHas. [locTpoenue
IEPIEHINKYIApA U3 TOYKH Ha IIPAMYIO

49 Teopema o Tpéx nepneHAUKyIgpax (mpsmas httos:/Awww.vaklass.ru/
u oOpartHast)

50 Teopema o Tpéx nepneHAUKyIsgpax (mpsmas httos://www.yaklass.ru/
u oOpartHasi)

o1 VYTroa Mex Iy CKpelnBaOIUMHUCS MPSIMBbIMU

52 ITouck nepneHIuKyISIpHBIX MPSIMBIX C
IIOMOMIBIO MEPIEHANKYIIAPHBIX IIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE httos://nsportal.ru/
[TocTpoenune ceuenuii Kyba, MPU3MBI,

54 MPaBUIILHON MTUPAMUJIBI C TIOMOIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenune ceuenuid Kyoa, MpU3MBI,

55 MPaBUJIBHON MUPaMUbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 wiockocTu. [lnockoctu cummeTpuii B
MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

58 Hp aBHm’HBVIe MHOTOTPRHHHKH. PactCr https://urok.1sept.ru/articles/640873
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 llp aBHm’HBVIe MHOTOTPaHHHKH. Pacuer https://urok.1sept.ru/articles/640873
PaccTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CrniocoObl OIyCTUThH NEPIEHANKYIISAPHI:



https://www.yaklass.ru/
https://www.yaklass.ru/
https://nsportal.ru/
https://urok.1sept.ru/articles/640873
https://urok.1sept.ru/articles/640873

CUMMETpHUs, CABUT TOYKHU I10 NTapaJIEIbHON
psAMOM

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbshas padora No2 "Bzanmuoe
pacrnoiokeHrne IpsAMbIX U IUIOCKOCTeH B rp-Be”

63

[ToBTOpEHME: Yyroy MeX 1y NPsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YroyI MEXIY
CKpCIIUBAOIIMMHUCA ITPAMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/I‘—IeCKI/Ie MCTOABI BBIYUCIICHUA yTJIa
MCXKAY NPAMBIMU B MHOI'OI'paHHUKAX

66

JByrpanHbiii yroj. CBONCTBO JIMHEHMHBIX
YIJI0B ABYTPAHHOTO yrja

https://urok.1sept.ru/articles/594541

67

[TepnienaukynspHelie m1ockoct. CBOKMCTBA
B3aMHO MEPIEHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMoi
NepeceyeHusl IByX IJI0CKOCTeN
MEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTH

https://resh.edu.ru/subject/lesson/4748/
conspect/20809/

69

[IpsiMoyromabHbIi napauienenunesn; Kyo;
U3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO
napaesenumnena

70

TeopeMa 0 AUaroHajii npsAamMoyroJibHOTO
apajijiejacnuieaa u CJICACTBUC U3 Hee

71

CTepeOMeTpI/I‘-IeCKI/IC U MPUKJIAAHBIC 3a/1a41,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM
MPpsAMBIX U IIJIOCKOCTH

72

HOBTOpCHI/IC: CKpCHINBAOIINUECCA IPSMEBIC,
HapaJiyiCJIbHBIC MIJIOCKOCTU B CTAHAAPTHBIX



https://urok.1sept.ru/articles/594541
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/

MHOTI'OrpaHHUKax

[Tapa mapayenpHbIX JIOCKOCTEN Ha
CKpCHIMBAIOIHUXCA MTPAMBIX, PAaCCTOAHUC

3 MEX/Ty CKPEIIUBAIOIUMUCS MIPSMBIMU B
MIPOCTBIX CUTYAIUAX
74 PaccTosiHne OT TOYKH 10 TIJIOCKOCTH,
paccTostHuEe OT MPSMOU JI0 TIOCKOCTH
Beluncnenne pacCTOSHUM MEXIy
75 CKPEIIHNBAOIIMMHUCS MPSMBIMHU C TOMOIITBIO
MEePIEHIUKYJIAPHON IJIOCKOCTH
TpéxrpaHHbIl yroji, HEpaBeHCTBA IS
76 TpexrpaHHbIX yrioB. Teopema [Iudaropa, httos://nsportal.ru/
TEOpEMbI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOTIO YIJIa
77 DneMeHTHI C(hepUIeCKO TeOMEeTPHH:
reo/Ie3NYeCcKre JMHUU Ha 3eMiie
78 KontponbsHas pabora Ne3 "Vl u
paccrosaus"
79 CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U
€ro 3J1eMEHTHI"
https://resh.edu.ru/ https://resh.edu.ru/
80 [Tupamuna. Buasl nupamun. [IpaBunbnas http://school-collection.edu.ru/
nupamMuza https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/ https://resh.edu.ru/
81 [Tpuszma. [Ipsimast 1 HaKJIOHHAS TPU3MBI. http://school-collection.edu.ru/
IIpaBunbHas npusma https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
82 [IpssMo#t mapajuienenunes, NpsMoyroabHbIi
napajuiefnenumnena, Kyo
83 Boinyknbsie MHOrOTpanHuku. Teopema
Olinepa
84 Boinyknbsie MHOrOTpanHuku. Teopema



https://nsportal.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/

Olinepa. [IpaBuiibHBIE U OIYIPABUIIbHBIE

MHOTOTPaHHUKHU
85 Kontponsnas padora Ne4 "MuororpanHuku” 1
https://resh.edu.ru/ http://school-
[TonsiTHE BEKTOpa HA MJIOCKOCTH U B )
86 1 collection.edu.ru/
TpOCTpAHCTBE https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
87 Cymma BeKTOpOB 1 http://school-collection.edu.ru/
88 PABHOCTE BEKTODOR 1 https://resh.edu.ru/
p http://school-collection.edu.ru/
89 [IpaBumno napamenenumnena
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
PasIOsKeHNE BeKTODA [0 Gasic ix https://resh.edu.ru/ http://school-
91 P }U] P 1 collection.edu.ru/
BEKTOPOB, HE JICKAIHX B O/IHOM ITTOCKOCTH https://urok.1c.ru/library/mathematics/
92 CkansipHO€ MPOU3BEICHUE 1
BEIMHCIICHIE YITIa MEKIY BEKTODAMH B https://resh.edu.ru/ http://school-
93 T Y p 1 collection.edu.ru/
TpOCTpaHCTBE https://urok.1c.ru/library/mathematics/
94 [IpocTeitmue 3a1a49u ¢ BEKTOPAMH 1
95 IIpocreiimme 3a1a4u ¢ BEKTOpaMH 1 https://resh.edu.ru/
P A p https://urok.1c.ru/library/mathematics/
96 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
97 IIpocreiimme 3aa4u ¢ BEKTOpaMHu 1 https://resh.edu.ru/
P A p https://urok.1c.ru/library/mathematics/
98 O000111eHIE U CUCTEMATHU3ALUs 3HAHUN 1
99 O000111eHNE U CUCTEMATHU3AIUs 3HAHUN 1
100 IIpomexyTouHas HTOTOBask aTTeCTalUs 1
101 IIpomexyTouHas HTOTOBask aTTECTALUS 1
102 O000111eHIE U CUCTEMATHU3AIIUS 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

* MaremaTuka: anreOpa 1 Hayajla MaTeMaTHYeCcKOTro aHainusa, reomerpus. ['eomerpus, 10-11 knaccsl/
Byry3os B.®., IIpaconos B.B. nox penaknueii CagoBuuuero B.A., AkunonepHoe o01iecTBo
«M3narenscTBO «IIpocBemenne»

I'eomerpus 10-11 ximaccsl YueOHUK 115t 00111€00pa30BaTENbHBIX YUPEKACHUH

ba3oBblil 1 NpoQMIIbHBIN YypOBHU

Pexomennoano MO u Hayku P® , Mocksa " [Ipocemienue" 2021r.

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

B.M. ITananosckuii, H.M.ITyneuun "Yrayonennoe nzydenue reomerpun’ B 10 kimacce bynko Enena
Brnagumuposna, Crapmwuii Begynuii pepaktop LlenTpa dpusnko-maTeMaTnueckoro oopa3oBaHus,
Mepznsk Apkaauii ['puropbeBud, [lononckuit Buranuii bopucosuy, Axup Muxann CemeHoBHY,
yUUTEIb MATEMATUKH, aBTOP YYEOHUKOB M y4eOHO-METOAUYECKUX MTOCOOUH IO MaTeMaTHKeE
Hcrounumk: https://rosuchebnik.ru/material/geometriya-uglublyennyy-uroven-10-klass-
metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru

http://school-collection.edu.ru/

https://urok.1c.ru/library/mathematics/






