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HOACHUTEJIBHAS 3AIIUCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusi, Tak Kak 00eCreynBaeT BO3MOKHOCTh U3yUYE€HUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOTMYECKOe  MbllIieHHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JO0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIENOYKH JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH F€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITONIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Llens ocBoeHust mporpaMmbl yueOHOro Kypca «I'eomeTpus» Ha yriyoJ€HHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YUYCHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs  Oosee TiyOOKMX TEOMETPUYECKMX 3HaHUM U JIeHCTBUH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCUOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPHUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUH KaK YaCTH MHPOBOM KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPa, 3HAHUE MOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHUS JOKa3bIBaThb TEOPEMbl U HAXOIUTh
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(GopMupoBaHUEe MOHUMAHHUS BO3MOXHOCTH aKCHOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ PEUIEHNs CTEPEOMETPUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAECPKAHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAIBHBIX M  TBOPYECKHUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HAaBaTh IMPOSBICHUS TEOMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TTOJTYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSIM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO U 10 rogam oOyuenus. Coaepikanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN 00YJaroNIuXcsl, paclIupsst U yriayOsis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHUH KaK COCTaBIsIoNIEH yaeOHOTo peamera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «['eoMerpus» Ha YriIyOJIEHHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHATHS  CTEpeoMeTpuu. Touka, TpsMmasi, MIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapannenbHOCTh NPSAMBIX U TIIOCKOCTENW B MPOCTPAHCTBE: MapasliebHble
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapauIeIbHOIO NpOeKTUpoBaHus. M3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadlp, MapajulelienuIie],
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OpTtoroHanbHOe IPOEKTHUPOBAHHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPNECHAUKYIIAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl IBYTPAHHOTO yria. TpéXrpaHHBII U MHOTOIPaHHbBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuia,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’sp, KyO0. IlpencraBneHue o mpaBUIIBHBIX MHOTIOIPaHHUKAX: OKTadp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHICKOro  OOIIecTBa,  MPEeJCTaBJICHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUN B JIPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKh U JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM Pa3juyYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHas (u3NYecKas aKTUBHOCTD), (DU3UYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuyHbM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpeabl, 0OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUPOBaTH W  NPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUNL;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATh ACPUIUTH UH(DOpPMAIUMKU, TAHHBIX, HEOOXOAUMBIX NJisi OTBETa HA
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B PA3IMUHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMHU H
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/Ja4d, SKCIIEPUMEHTA, UCCIICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AITOPUTM PEIIEHUS 3aJa4M, BIOUPATh CIIOCOO pelIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOW  peduiekcuu Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBI PabOT, JIOroBapuMBaThbCi, OOCYXAAaTh TMpoOLlECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOM JEHCTBUA C APYTMMH 4YI€HAMU KOMAaHbl, OLIEHHBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pENICHUH 33724 U MTPOBEICHUN MaTeMaTHUECKUX PACCYKICHUN;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamua, NpsMOYroJIbHbIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYP HA IUIOCKOCTbh, BBINOJHATH M300pakeHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
NUpaMHIa), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOPMYT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HAa MPAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPHUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TMUIOIIAA TOBEPXHOCTEH MHOTOIPAHHUKOB M TeJl BpAalllEHHS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalleHus,

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKApPTOBOW CUCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TOHATHSIMH, CBSI3aHHBIMU C JIBHDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOTPAaHHUKOB U TEJ BpAILCHUS: CEUCHHS LUIUHIIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN IIJIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemare 3aJadyd Ha J0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAbHBIE CUTYAllMH, IPUMEHATh U3yUYECHHbIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammapara anreOphl, pemarh MPaKTHYECKHE 3aJaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
https://www.yaklass.ru/
1 BBenenue B ctepeomMeTpuio 23 1 https://resh.edu.ru/
B3anMHOe pacnosiokeHue npsiMbIX B https://www.yaklass.ru/
2 6 1
MPOCTPAHCTBE https://resh.edu.ru/
3 [TapamiensHOCTE NPSMBIX U IJIOCKOCTEN B 3 https://www.yaklass.ru/
MPOCTPAHCTBE https://resh.edu.ru/
4 [TepnieHAMKYASIPHOCTD NPSIMBIX U o5 https://www.yaklass.ru/
IJTIOCKOCTEMN B MPOCTPAHCTBE https://resh.edu.ru/
https://www.yaklass.ru/
> YTIIbl H PACCTOAHHA 16 ! https://resh.edu.ru/
https://www.yaklass.ru/
6 MuororpasHHKH ! ! https://resh.edu.ru/
7 BeKTOBLL B IIDOCTDANCTEE 12 https://www.yaklass.ru/
p pocTp https://resh.edu.ru/
3 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 AT 5 5 https://www.yaklass.ru/
3HaHUU https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnbie | IlpakTuueckue Aara tupposLIe
Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
OcHoBHbIE IpaBUJIa U300paKEeHUS HA https://www.yaklass.ru/
1 PHCYHKE TIOCKOCTH, MapalIeIbHBIX 1 https://resh.edu.ru/
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas, https://www.yaklass.ru/
IUTOCKOCTb, TIPOCTPAHCTBO. OCHOBHBIE https://resh.edu.ru/
2 MpaBUJIa U300paKeHHsI Ha PUCYHKE 1
TUTOCKOCTH, TTapajIeNbHbIX MPSIMbIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka
[TonsTus: nepecekaronmecs MIOCKOCTH, https://www.yaklass.ru/
3 HepeCcEKaroIIuecs IpsMast i IIIOCKOCTh; 1 https://resh.edu.ru/
HOJIYTIPOCTPAHCTBO
[TonsTus: nepecekaronuecs MIOCKOCTH, https://www.yaklass.ru/
4 HEePECEKAIOIUECS IPSAMas U IIOCKOCTb; 1 https://resh.edu.ru/
HOJIYTIPOCTPAHCTBO
MHororpaHHUKH, U300paKCHHE https://www.yaklass.ru/
5 HPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1 https://resh.edu.ru/
HECYIIECTBYIOLINX 0OBEKTOB
MHororpaHHuKH, H300pakeHne https://www.yaklass.ru/
6 IPOCTEHIINX IPOCTPAHCTBEHHBIX HUTYD, 1 https://resh.edu.ru/
HECYIIECTBYIOIHUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBbHIE 1 https://www.yaklass.ru/
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CICACTBUA U3 HUX

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

https://www.yaklass.ru/

8 CENCTBHS U3 HAX https://resh.edu.ru/
AXCHOMBI CTEPEOMETPUH U TIEPBHIE https://www.yaklass.ru/
9 crnenctBus n3 HUX. CrocoOb! 3a1aHus https://resh.edu.ru/
MPSIMBIX ¥ IIOCKOCTEH B TIPOCTPAHCTBE.
O0603Ha4YeHUs IPSMBIX U TUIOCKOCTEH
N300paxkenue ceueHnit nupamuabl, Kyoa u https://www.yaklass.ru/
IPU3MBI, KOTOPBIE IIPOXOMAT YEPE3 MX https://resh.edu.ru/
10 pé6pa. N3o0paxeHnne nepecedeHust
ITOJTY4EHHBIX IJIOCKOCTEN. PackpamuBanue
MTOCTPOCHHBIX CEYCHHUI Pa3HBIMH [IBETAMU
N3obpaxenne ceueHnit mupaMuIbl, Kyda u https://www.yaklass.ru/
MPU3MBI, KOTOPBIE TPOXOAT Yepes uxX https://resh.edu.ru/
11 pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMH LIBETaMU
N3obpaxenne ceueHnit mupaMubl, Kyda u https://www.yaklass.ru/
[PU3MBL, KOTOPBIE IIPOXOIAT YEPE3 UX https://resh.edu.ru/
12 pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YeHHBIX TUIOCKOCTel. PackpaniBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMH LIBETaMU
https://www.yaklass.ru/
13 Merton cieoB 1Sl TOCTPOSHUS CeUeHU https://resh.edu.ru/
Merton cneoB U1 MOCTPOEHUS CEUEHUM. https://www.yaklass.ru/
14 CBoiicTBa MepeceyeHuil MPSIMbIX U https://resh.edu.ru/

IJIOCKOCTEN
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Merton cieoB [UIsl TOCTPOEHUS CEUEHUI.

https://www.yaklass.ru/

15 CaoiicTBa nepeceyeHuii MpsMbIX U https://resh.edu.ru/
IIJIOCKOCTEMN
N3o0pakenue ceueHuil mupaMupl, Kyoa u https://www.yaklass.ru/
IPU3MBI, KOTOPBIE TIPOXOAT YEPE3 UX https://resh.edu.ru/
16 pEbpa. M300paskeHue nepeceueHust
MOJIYYCHHBIX TIOCKOCTEN. PackpammBanue
MMOCTPOEHHBIX CEUCHHUH Pa3HBIMU [IBETAMH
[TocTpoenue ceuenuii B nupamue, Kyoe https://www.yaklass.ru/
17 o TpéM Toukam Ha pébpax. Cosanue https://resh.edu.ru/
BBIHOCHBIX YEPTEIKEH U 3aITUCh IIaroB
MOCTPOCHHUS
[TocTpoenue ceuenwuii B nupamue, Kyoe https://www.yaklass.ru/
18 o TpéM TouKaM Ha pébpax. Cosmanue https://resh.edu.ru/
BBIHOCHBIX YEpPTEKEH U 3aIliCh I1aroB
MTOCTPOCHHUS
[TocTpoenune ceuenuii B nmupamue, Kyoe https://www.yaklass.ru/
19 o Tpém Touykam Ha pébpax. Cosznanue https://resh.edu.ru/
BBIHOCHBIX YEpPTEKEH U 3aIlMCh I1aroB
MIOCTPOCHUS
[TocTpoenune ceuenuii B nmupamue, Kyoe https://www.yaklass.ru/
20 1o TpéM ToukaM Ha pébpax. Co3manue https://resh.edu.ru/
BBIHOCHBIX YePTEKEH U 3aIliCh I1aroB
MTOCTPOCHUS
[ToBTOpenue muanumeTpun: Teopema o https://www.yaklass.ru/
21 NPOIOPIHOHATBHBIX oTpe3kax. [Togooue https://resh.edu.ru/
TPEYroJbHUKOB
29 [ToBTOpenue mnanumerpun: Teopema https://www.yaklass.ru/

Menenas. PacueTsl B ceyeHUSIX HaA
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BBIHOCHBIX YCPTCIKaAX. HCTOpI/ISI pa3BUTHUA
INIAaHUMETPUU U CTCPCOMCTPUHU

https://resh.edu.ru/

KoHnTponsHas padora "AKCHOMBI

23
crepeomerpun. Ceuenus"
B3anMHOe pacnosiokeHue npsiMbIX B https://www.yaklass.ru/
npocrpancTBe. CKpeInuBaronuecs https://resh.edu.ru/
24 npsimbie. [Tpr3HAKK CKPEIUBAFOIIIAXCSI
npsameIx. [lapaniensHble IpsSMbIe B
MIPOCTPAHCTBE
TeopeMa o CyleCTBOBAaHUU U https://www.yaklass.ru/
€IMHCTBEHHOCTH TIPSIMOM MapaliIiebHOM https://resh.edu.ru/
o5 JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIeld Ha TaHHOM
npssMoi. Jlemma o nepecedeHnun
napauIebHBIX IPSIMBIX IJIOCKOCTHIO
[TapannensHOCTH TpeX NpsAMBIX. Teopema o https://www.yaklass.ru/
26 TpEX MapauIeNbHBIX IPIMBIX. Teopema o https://resh.edu.ru/
CKPEILMBAIOIIUXCS MPSMBIX
[TapannensHO€ MPOEKTUPOBAHUE. https://www.yaklass.ru/
27 OCHOBHBIE CBOMCTBA NAPAJLIEILHOTO https://resh.edu.ru/
npoektupoBanus. M300paxkeHue pa3HbIX
¢buryp B napamienbHON IPOEKIUN
LenTpanbHas npoekuus. Yroiu ¢ https://www.yaklass.ru/
28 COHAIPABJICHHBIMH CTOPOHAMH. YTOJI https://resh.edu.ru/
MEXIY NPSIMbIMU
3anayu Ha AOKA3aTeIbCTBO U https://www.yaklass.ru/
29 HCCIIEIOBAaHUE, CBA3AHHBIE C https://resh.edu.ru/

PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE
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[ToHATHA: mapaIIENBHOCTD NPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak

https://www.yaklass.ru/

https://resh.edu.ru/

30 MapaieIbHOCTH MPSMON U TIOCKOCTH.

CpoiicTBa napauIeaIbHOCTU IPSIMOM U

TUIOCKOCTH

['eoMeTprueckue 3a1a4n Ha BEIYUCIEHUE U https://www.yaklass.ru/
31 JI0KA3aTeIbCTBO, CBSI3AHHBIE C https://resh.edu.ru/

MapaIeIbHOCTBIO IPSIMBIX | IJIOCKOCTEH

B IIPOCTPAHCTBE

[TocTpoenune ceueHus, MPOXOIAIIETO YEpe3 https://www.yaklass.ru/
32 JAHHYIO NIPAMYIO Ha 9epTeKe U https://resh.edu.ru/

MapajyIeIbHOrO APYrou npsiMoil. Pacuér

OTHOIIIEHUI

[TapannenpHast mpoeKLKs, IPUMEHEHUE https://www.yaklass.ru/
33 JUIs TOCTPOEHHS CeueHni Kyba u https://resh.edu.ru/

napasenenumnena. CBoicTBa

napajuiefienune1a u Ipu3Mbl

[TapannensHble wockocTy. [Ipu3Haku https://www.yaklass.ru/
34 . https://resh.edu.ru/

MapajuiebHOCTH JBYX IIOCKOCTEH

TeopeMa o napaieIbHOCTH U https://www.yaklass.ru/
35 €IMHCTBEHHOCTH ILIOCKOCTH, IIPOXOSIIEN https://resh.edu.ru/

4yepe3 TOUKY, He MPUHAAISKAIYI0 TaHHOM

IJIOCKOCTH U CIIEACTBHS U3 HEE

CBoiicTBa napajuieabHbIX IIOCKOCTEH: O https://www.yaklass.ru/
36 MapalIeIbHOCTH TPSIMBIX MTEPECCUCHHS https://resh.edu.ru/

MIPH TEPECEUEHUH ABYX MapaljiebHbIX

IIJIOCKOCTEHN TpEThen
37 CBoiicTBa mapaiesIbHbIX MJIOCKOCTEN: 00 https://www.yaklass.ru/
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OTpe3Kax NapauleIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEX]y NTapajljIeIbHbIMU
IJIOCKOCTSIMU; O NEPECEUEHUH NPAMOIL C
JBYMsI TTapaJIJIEIbHBIMU TIOCKOCTSIMU

https://resh.edu.ru/

[ToBTopenue: Teopema [lugaropa na

https://www.yaklass.ru/

38 LTOCKOCTH https://resh.edu.ru/

[ToBTOpEHME: TPUTOHOMETPHUS https://www.yaklass.ru/
39 https://resh.edu.ru/

MPSIMOYTOJILHOTO TPEYroJIbHUKA

CBoiicTBa Ky0a u IIPAMOYTOJILHOTO https://www.yaklass.ru/
40 https://resh.edu.ru/

napajuiesienumesa

BhIYHCIIEHNE IUTHH OTPE3KOB B KyOe U https://www.yaklass.ru/
41 https://resh.edu.ru/

MPSIMOYTOJIBHOM TapajuieleuIie e

[TepieHAMKYISAPHOCTD MPSIMOU U https://www.yaklass.ru/
42 miockocty. [Ipu3Hak https://resh.edu.ru/

MePIEHIUKYIISIPHOCTH MPSMOHN U

IUIOCKOCTH

[TeprieHAMKYISAPHOCTD MPSIMOU U https://www.yaklass.ru/
43 IUIOCKOCTH. HpngHaK https://resh.edu.ru/

MEePIEHIUKYIISIPHOCTH MPSMOHN U

IIOCKOCTH

Teopema o cylecTBOBaHUU U https://www.yaklass.ru/
44 €IMHCTBEHHOCTH MPSIMOU, TPOXOaA1IEH https://resh.edu.ru/

Yyepe3 TOUKY IPOCTPaHCTBA U

MEePIEHIUKYISIPHON K TJIOCKOCTH

[InockocTu U nepneHAuKyIIpHbIE UM https://www.yaklass.ru/
45 https:/resh.edu.ru/

MpsAMBIC B MHOTOTpaHHHUKAX
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[InockocTyu U NEPIEHAUKYISPHBIE UM

https://www.yaklass.ru/

46 :
MpsIMbIE B MHOTOTpaHHHKaX https://resh.edu.ru/
[TepieHAMKYSAP U HAKIOHHASA. https://www.yaklass.ru/
47 [TocTpoeHre NEepIeHANKYISIpa U3 TOYKN Ha https://resh.edu.ru/
PSIMYO
[TepieHAMKYSp U HAKIOHHASA. https://www.yaklass.ru/
48 [TocTpoeHne NEepeHANKYIsApa U3 TOYKN Ha https://resh.edu.ru/
MPSIMYTO
29 Teopema 0 TPEX MePIeHAHKYISIPax https://www.yaklass.ru/
(Mpsvast 1 o6paTHas) https://resh.edu.ru/
50 Teopema 0 TPEX MEePIEHANKYISIPax https://www.yaklass.ru/
(Mpsvast 1 o6paTHas) https://resh.edu.ru/
51 VYToI MeKIy CKPEIIHBAIOAMHCS https://www.yaklass.ru/
TPSAMBIMHU https://resh.edu.ru/
[Touck nepneHaANKYISIPHBIX MPAMBIX C https://www.yaklass.ru/
52 HOMOIIIBIO TIEPIICHANKYIISPHBIX https://resh.edu.ru/
IIJIOCKOCTEMN
https://www.yaklass.ru/
53 OpToroHanbHOE MPOCKTUPOBAHUE https://resh.edu.ru/
[TocTpoenue ceuenwuii Kyoa, MPU3MBI, https://www.yaklass.ru/
54 NPaBUIILHOM MUPAMUIBI C TOMOIIBIO https://resh.edu.ru/
OPTOrOHAJILHOM MPOEKIUH
IToctpoenue ceuenuii Kyoa, Ipu3Msl, https://www.yaklass.ru/
55 [PaBUIbHOM MUPAMHUIBI C TOMOMIBIO https://resh.edu.ru/
OPTOTOHAJIBHOM MPOEKINH
56 CuMMeTpHs B IPOCTPAHCTBE https://www.yaklass.ru/
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OTHOCHUTEIIBHO IIOCKOCTHU. IInockocTn
CUMMETpPUN B MHOIOTPaHHUKAX

https://resh.edu.ru/

[Ipu3Hak nepnesauKyJIspHOCTH IPSIMOU U

https://www.yaklass.ru/

57 https://resh.edu.ru/
TUTOCKOCTH KaK CIJIEJICTBUE CHMMETPUHN
I[IpaBuiIbHBIE MHOTOIPAHHUKH. Pacuér https://www.yaklass.ru/
58 . https://resh.edu.ru/
PacCTOSIHHIA OT TOYKH JI0 TUIOCKOCTH
59 I[IpaBuIIbHBIE MHOTOTPAHHUKH. Pacuér https://www.yaklass.ru/
PacCTOSIHHIA OT TOYKH JI0 TUIOCKOCTH https://resh.edu.ru/
CriocoObl OITyCTUTH HEPIIEHUKYISPDI: https://www.yaklass.ru/
60 CUMMETPHS, CABUT TOYKH TIO https://resh.edu.ru/
MapajuIeIbHON IPSAMOM
61 CIBur 110 HenapasenbHON MpsMOii, https://www.yaklass.ru/
W3MEHEHHE PACCTOSHHMH https://resh.edu.ru/
KonTponsnas pabota "B3aumHoe
62 Pacroyio’KeHue MPSIMbIX U TIIOCKOCTEH B
poCTpaHcTBe"
[ToBTOpEHME: Yroa Mex 1y IPSIMbIMHA Ha https://www.yaklass.ru/
63 IIJIOCKOCTH, TPUTOHOMETPHS B https://resh.edu.ru/
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeOpemMa
KOCHHYCOB
[loBTOpEHUE: Yyroa Mex Iy https://www.yaklass.ru/
64 CKPELIMBAIOIIUMHUCS IPAMEIMU B https://resh.edu.ru/
MIPOCTPAHCTBE
[ eOMETPUYECKHE METOIbI BHIYMCIICHHS https://www.yaklass.ru/
65 https://resh.edu.ru/
yria MeXJy IpsIMBIMA B MHOTOTpaHHHKAX
66 JIByrpansblii yroi. CBOMCTBO JIMHENHBIX https://www.yaklass.ru/
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YIJIOB ABYTPAHHOIO yrja

https://resh.edu.ru/

[lepnennukynsapHsie miaockoctu. CBoiicTBa

https://www.yaklass.ru/

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

B3aMMHO NEPIEHANKYISAPHBIX MI0CKOCTEH

[Ipu3Hak nepnesauKyIspHOCTH https://www.yaklass.ru/
68 IUIOCKOCTEN; TeopeMa O MpsAMOii https://resh.edu.ru/

MEePECEUCHHS JBYX MIIOCKOCTEM

HEPIEHAUKYISAPHBIX TPEThEN MIOCKOCTH

[IpssmoyronbpHBIN Napauienenunesn; Kyo; https://www.yaklass.ru/
69 M3MEPEHNs, CBOMCTBA MPAMOYTOJILHOTO https://resh.edu.ru/

napaJuiesenure/a

TeopeMa 0 AMAroHaH MPSAMOYrOJIbLHOTO https://www.yaklass.ru/
70 y https://resh.edu.ru/

HapaJuIesIeNuIIea U CIEACTBUE U3 Heé

CrepeomMeTpuyeCcKUe U MPUKIIAIHbIE https://www.yaklass.ru/
71 3a/1a4M, CBS3aHHbIE CO B3AHMHBIM https://resh.edu.ru/

PAaCIIOJIOKEHUEM PAMBIX ¥ IIOCKOCTH

[ToBTOpEHME: CKPEIIMBAIOIIUECS MPSIMBIE, https://www.yaklass.ru/
72 napasuiebHbIE IIOCKOCTU B CTAHIAPTHBIX https://resh.edu.ru/

MHOTOTPAaHHHKaX

[Tapa mapaynenbHbIX MJIOCKOCTEN Ha https://www.yaklass.ru/
73 CKPELIMBAIOIIUXCS IPAMBIX, PACCTOSHHE https://resh.edu.ru/

MEXY CKPELIMBAOIIUMHUCS TPSIMBIMU B

HPOCTBIX CUTYAIMAX

PaccTosiHME OT TOYKH [0 TJIOCKOCTH, https://wwwv.yaklass.ru/
74 y https:/resh.edu.ru/

PacCTOSHUE OT MPAMOM JIO IIOCKOCTH

Beluncnenue paccTosHUN MEX Ty https://www.yaklass.ru/
75 https:/resh.edu.ru/

CKPCHINMBAOIHUMHUCA ITPAMBIMHA C
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IIOMOIIIBIO NIEPIEHANKYIIIPHOM TUIOCKOCTH

TpéXrpaHHbIl yros, HEpaBeHCTBA IS
TpexrpaHHsIx yriaoB. Teopema Iudaropa,

https://www.yaklass.ru/

https://resh.edu.ru/

76
TEOPEMBI KOCHHYCOB M CHHYCOB JUJISI
TPEXTPAHHOTO yria
OnemMeHTHl chepuyecKoil FeOMETPHUH: https://www.yaklass.ru/
77 https://resh.edu.ru/
reoJIe3NUecKue JIMHAN Ha 3emiie
78 KonTponsnas padorta "Yrisl u
paccrosHus"
CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK https://www.yaklass.ru/
79 S https://resh.edu.ru/
[Inpamua. Bunel nupamua. [IpaBunpHas https://www.yaklass.ru/
80 — https://resh.edu.ru/
[pusma. TIpsiMast 1 HAKIOHHAS IPH3MBL. https://www.yaklass.ru/
81 n https://resh.edu.ru/
paBUiIbHAS MpU3Ma
TIpsiMoii Tlapasienenymen, https://www.yaklass.ru/
82 y https://resh.edu.ru/
MPSIMOYTOJIbHBIN Napajuiesenune, Kyo
Brinykibsie MHOrOrpanHuku. Teopema https://www.yaklass.ru/
83 Ditnepa https://resh.edu.ru/
Brinykneie MHOrorpannuku. Teopema https://www.yaklass.ru/
84 Oiinepa. [IpaBuibHbIC U MOIYIPAaBUIIbHBIE https://resh.edu.ru/
MHOTOTPaHHUKHU
85 KonTposnpHast padota "MHOrorpanHuKn"
[TonsiTHE BEKTOpa HA MIOCKOCTH U B https://www.yaklass.ru/
86 https://resh.edu.ru/

IIPOCTPAHCTBE
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87 CymMa BEeKTOpPOB https://resh.edu.ru/
https://www.yaklass.ru/
88 PaznocTh BekTOpOB https://resh.edu.ru/
https://www.yaklass.ru/
89 [IpaBuno napamienenunena https://resh.edu.ru/
https://www.yaklass.ru/
90 YMHOXeHHEe BEKTOpa Ha YUCIIO https://resh.edu.ru/
Pa3noxxenue Bekropa o 0azucy Tpéx https://www.yaklass.ru/
91 BEKTOPOB, HE JISKANIMX B OJTHON https://resh.edu.ru/
IJIOCKOCTH
https://www.yaklass.ru/
92 CkansipHO€ MPOU3BEICHUE https://resh.edu.ru/
Brruncienue yriia Mexxay BEKTOpaMu B https://wwv.yaklass. ru/
93 https:/resh.edu.ru/
MPOCTPAHCTBE
https://www.yaklass.ru/
94 [IpocTeitmme 3a1a9u ¢ BEKTOpaMu https://resh.edu.ru/
https://www.yaklass.ru/
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH https://resh.edu.ru/
https://www.yaklass.ru/
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH https://resh.edu.ru/
https://www.yaklass.ru/
97 IIpocreiimme 3anaun ¢ BEKTOpaMu https://resh.edu.ru/
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98 O00011IeHIE U cUCTEMATH3ALUS 3HAHUN 1 https://resh.edu.ru/
https://www.yaklass.ru/
99 O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUN 1 https://resh.edu.ru/
100 Wrorosas koHTposbHas paboTa 1
101 Nrorosas koHTposbHas paboTa 1
https://www.yaklass.ru/
102 O00011IEHNE ¥ cCUCTEMATH3AIINs 3HAHUN 1 https://resh.edu.ru/
OBIIEE KOJJMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Matemaruka. ['eometpus, 11 knacc/ Mepsnsik A.I'., Homuposckuii JI.A.,
[HonsaxoB B.M.; nox penakuueii [logonsckoro B.E., O6miecTBo ¢ orpaHuYeHHON
oTBeTCTBEHHOCTHIO M3naTensckuii nentp «BEHTAHA-I'PA®D»; AkunonepHoe

O6H_ICCTBO «HSI[&TCHBCTBO «HpOCBGIJ_IeHI/IC»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

B.A. [Tanuumuna. 'eometpusi. Junaktuueckue matepuaisl. 10 knacc.ba3oBelii u
yrayOiaEHHBIN YPOBHU

I'eomerpus 10 knacc. Jlunaktuueckue MaTepuaibl

b.I'. 3uB «M.: [IpocBemieHue»

MNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://www.yaklass.ru/

https://resh.edu.ru/

https://time-is-

math.ucoz.ru/met_skarbnichka/10klas/pidruchniki/skhod_geom 10 kl.pdf






