MyHuIMIATEHOE OI0/DKETHOE 061meo00pazoBaTeIbHOE YIPEKICHHEC
ropona TynyHa
«Cpenusis 06meobpasoBaTe/ibHAd MIKOJIA Ne 1»

PACCMOTPEHO COTJIACOBAHO
na 3aceganuu 11IMO 3aMeCTUTENb AUPEKTOpa
quTemamKn no YBP % % 5 /
IIporoxon Nel Mockosckux 10.C/
ot 30.08.2023 r.
pyxosozuTens [IIMO
Bansko O. B.
PABOYAS [TPOTPAMMA

yueGHoro mpeaMera «I'eoMeTpHsL. VYriy6sieHHbIH YPOBEHDB)
s obygaromuxcs 10 — 11 knacco

CoCTaBHJIM YYHUTENS] MATEMATHKH!

Bampko Oxcana Bnagumuposaa, BKK
Cobemmukopa Cpernana Muxaitnossa, BKK
Canogcxkas Onbra Huxonaesra, BKK
BykarkuHa CBeT/aHa BiaMMHpOBHA, IKK

Tynys, 2023



HOACHUTEJBbHASA 3AIIUCKA

['eomerpus sBiseTcs OJHUM U3 0A30BBIX KypCOB Ha YpPOBHE CpeIHEro ooiero odpazoBaHus,
TaK Kak 00ecredyrMBaeT BO3SMOKHOCTb U3yYEHUS JUCLMILINH €CTECTBEHHO-HAYYHON HAIpaBJIeHHOCTU U
IPEeAMETOB r'yMaHUTapHOro LukIa. [TockosibKy Joruueckoe MpliieHue, GopMupyeMoe Mpyu U3y4eHUH
00yYaIOLMMHUCS TOHATUIHHBIX OCHOB T'€OMETPHH, IIPU TOKA3aTEIbCTBE TEOPEM U MOCTPOCHUU IEMOYKH
JIOTUYECKUX YTBEPXKACHUHN MpU PEIICHUH I'eOMETPUYECKHUX 3a]1ad, YMEHUE BBIIBUIaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIONb3YIOTCS NPH pPEUIeHUH 3a7ad €CTECTBEHHO-HAy4YHOro IHUKIA, B
YaCTHOCTH (PU3UYCCKUX 3a/ad.

[lens ocBOeHHsI MporpamMMmbl yd4eOHOro Kypca «l'eomeTpusi» Ha yYriyON€HHOM YpOBHE —
pa3BUTHE WHIWBHUIYaJIbHBIX CIOCOOHOCTEH oOOy4arommxcs TpH HU3YYEHUH TEOMETPUH, Kak
COCTAaBIIIIOLICH TmpenMeTHOM obmactm «Marematnka ©u WHGPOpPMAaTHKa» depe3 obOecredeHue
BO3MOXKHOCTH TIPUOOPETEHHs M HUCIONb30BaHUA Oonee TIyOOKMX TIE€OMETPUYECKHX 3HAHUH H
NEUCTBHMA, CHEMU(PUIHBIX TEOMETPHH, W HEOOXOIUMBIX IS YCHEHIHOrO MpodecCHOHATBLHOTO
0o0pa30oBaHMsl, CBSI3aHHOT'O C UCIIOJIb30BAHHEM MAaTEMAaTHKH.

[IpropuTeTHBIMH 3aa4yaMy Kypca T€OMETpHH Ha yriayOJ€HHOM YypOBHE, PaCHIMPSIONIMMH U
YCHJIMBAIOIIUMU Kypc 6a30BOr0 YpOBHSI, SIBIISIOTCS:

pacumpeHre MpeACcTaBIeHUs] O TEOMETPUU KaK 4acTU MHUPOBOW KyJIbTypbl U (POpMUpPOBAHUE
OCO3HAHMS B3aMMOCBSI3H T€OMETPUH C OKPYKAKOILIUM MUPOM;

dbopMHupoBaHHE TPENCTABICHUA O MPOCTPAHCTBEHHBIX (HUIypax KaK O BaKHEUIIUX
MaTEeMaTUYECKUX MOJENAX, MO3BOJSAIOIINX OMNUCHIBATh U H3y4aTh pPa3HbI€ SIBJICHUS OKPYKAIOIIETO
MUpa, 3HAHUE MOHSATUITHOTO amnmnapara mo paszaeny «Crepeomerpus» y4eOHOTro Kypca TeoMeTpUu;

dbopMupoBaHUE YMEHHS BIIAJACTh OCHOBHBIMU IMOHSATHUSMHU O MPOCTPAHCTBEHHBIX QUTYPAX U UX
OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeopeM, GOpMyNl U YMEHHE HX MPUMEHSTh, YMEHUS JOKa3bIBaTh
TEOpPEMBI M HAXOJIUTh HECTaHJAPTHBIE CIIOCOOBI PEIICHUS 3a]1aY;

dopMupoBaHWE YMEHHS pAacloO3HaBaThb HAa 4YepTeXax, MOJENIX M B pealbHOM MHpE
MHOTOI'PaHHUKH U Tella BpalleHus, KOHCTPYUPOBATh T€OMETPUUECKUE MO/IEIH;

dbopMHUpoBaHNE TTOHUMAaHUS BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MAaTeMaTHYECKHX
Teopuid, popMUpOBaHKE TOHUMAHUS POJIM AKCUOMATHKHU TIPU MPOBEEHUN PACCYKIECHU I

dbopMUpoBaHUE YMEHHMS BIIAJ€Th METOJAMHU JI0KA3aTEIbCTB M aJTOPUTMOB PEUICHUS, YMEHUS
UX MPUMEHSATH, IPOBOJIUTD J10Ka3aTEIbHBIC PACCYXKACHUS B XOJI€ PEIICHUSI CTEPEOMETPUYECKUX 3a]a4
U 3a7a4 C MPaKTHYECKUM CcoJepKaHueM, (OpPMUPOBAHHE MPEICTaBICHUS O HEOOXOIUMOCTH
JIOKa3aTeNbCTB IpPH OOOCHOBAaHMM MATEMAaTHUYECKUX YTBEPKAEGHUH U pPOJIM AaKCHOMATUKH B
MIPOBEJIEHUH JEAYKTUBHBIX PacCyKJIECHUM;

pa3BUTHE ¥ COBEPIIEHCTBOBAHME WHTEIEKTyallbHBIX W TBOPUECKHX CIOCOOHOCTEH
o0yyaronmxcs, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEA0BATEILCKUX YMEHUN, KpUTUIHOCTH MBIIIICHUS,
MHTEpeca K U3Y4EHUIO T'€OMETPHH;

dopmupoBanue (PyHKIHOHANBHOM T'PaMOTHOCTH, pEIEBAHTHOW TE€OMETPUU: YMEHUs
pacro3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peasbHBIX
JKU3HEHHBIX CUTYaIUsIX U MPU U3YUYCHUU JIPYTUX y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pEaJbHbIX CHUTYyallUW, MCCIENOBAHMUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIPETALNH MTOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COZIEp)KaTEIbHBIMU JTHHUAMH ydeOHoro kypca «l'eomerpusi» B 10—11 kmaccax
apnstores: «lIpsiMble W TMJIOCKOCTH B MpOCTpaHCTBE», «MHOrorpaHHukmu», «Tema BpaleHUs,
«BeKTopBI U KOOPIIMHATHI B TPOCTPAHCTBEY, «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO tpeboBaHWE «YMETh OINEPUPOBATH MOHATHIMUY,
peJIeBaHTHBIMU T€OMETPUU Ha yriay0aéHHOM ypoBHe oOyueHus B 10—11 kitaccax, OTHOCUTCS KO BCEM



CofiepKaTeNIbHbIM JMHUSIM Yy4eOHOro Kypca, a (opMHUpOBaHHE JIOTUYECKUX YMEHUH pacnperensercs
HE TOJIbKO IO COJEp)KaTeIbHBIM JIMHUAM, HO M 1O roxaMm oOyueHus. ConepikaHue oOpa3oBaHUS,
COOTBETCTBYIOIlEE MPEAMETHBIM pe3yibTataM ocBoeHusi denepanpHoil pabouell mHporpammel,
pacrpenenEéHHbIM 0 To1aM 00y4eHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
OPUHIMINMAIBHBIM ~ BoIlpocaM  oOywaromuecss 0O0pallaluch HEOJHOKPAaTHO. OTO  MO3BOJISIET
OpPraHU30BaTh OBJAJEHHE TE€OMETPUYECKMMHU TOHATHAMU M HaBBIKAMU IIOCJIEAOBATENbHO U
MOCTYNATENbHO, C COOJIIOJJEHUEM MTPUHIUIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CHCTEMY TE€OMETPUYECKHX TPEACTaBICHUI O0O0ydaloumxcs, pacmmpss U yriayomss e€, oOpasys
IIPOYHBIE MHOXKECTBEHHBIE CBSI3U.

[Tepexon K U3y4EHHIO reOMETPUH Ha YTIIyOJIEHHOM ypOBHE I103BOJISIET:

co3maTh ycinoBHS Ui auddepeHmuanuu  00ydeHHs, TOCTPOSHHS HWHIMBHIYaJbHBIX
00pa30BaTENpHBIX MPOrpaMM, O0ECHEUUTh YIIyOJIEHHOE M3y4EHHE T€OMETPUM KaK COCTaBJISIOLICH
yueOHoro npenmera «MaTtemaTukay;

IOArOTOBUTh OOyYaroUMXcs K MPOJODKEHHIO HM3YyYEHUS MaTeMaTHKU ¢ yd€ToM BbIOOpa
Oynymeir mnpodeccun, odecrneunBas NPEEMCTBEHHOCTh MEXKIYy OOHMIMM U TPOQeCcCHOHAIBHBIM
00pa3oBaHHEM.

Ha usyuenue yue6HOro kypca «l'eomeTpus» Ha yriyOiéHHOM ypoBHEe orBoauTcsa 204 yaca: B
10 knmacce — 102 yaca (3 waca B Henenmo), B 11 kimacce — 102 gaca (3 gaca B Hezelno).

COIEP KXAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTb, MpOoCcTpaHCTBO. [loHATHE 00
AKCHOMAaTUYECKOM IIOCTPOECHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3auMHOe pacrnosiokeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, NapaJlIelbHblE U
ckpenmBaromuecs npsamble. [IpusHakn ckpemuBaronmxcs npsambiX. llapamiensHOCTs OpSAMBIX U
IJIOCKOCTEN B MMPOCTPAHCTBE: MapaJlIeIbHbIE IPSMbIE B IPOCTPAHCTBE, NAPAJUIEIILHOCTh TPEX MPSAMBIX,
napajuyiebHOCTh MNPAMOW U IIIOCKOCTH. [lapamnenbHoe U IIEHTpaldbHOE IPOEKTUPOBAHUE,
u3zobpaxkenue ¢puryp. OCHOBHBIE CBOWMCTBA MapalljieIbHOTO NMPOoeKTHpoBaHus. M3o0paxkenue ¢puryp B
napajuiebHOM MPOEKIUHU. YINIBI C COHANpaBJIEHHBIMH CTOPOHAMH, YIOJl MEXIY MpsAMBIMH B
npoctpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: NapajuieiabHblE MIOCKOCTH, CBOMCTBA IMapajlIeIbHbIX
iockocted. IIpocreiimme npocTpaHcTBeHHbIE (UIYPBI HAa MJIOCKOCTH: TETPasAp, Mapauleenumnen,
IIOCTPOEHUE CEYEHUM.

IlepnieHIUKYJISIPHOCTD MPSMOM U INIOCKOCTH: NEPHEHIUKYISIPHBIE MPSIMBbIE B IPOCTPAHCTBE,
IpsIMBIE MTApaJUIEIbHBIE U MIEPIIEHINKYJIIAPHBIE K IIJIOCKOCTH, IPU3HAK NEPIEHANKYIIAPHOCTH IPIMOU U
IJIOCKOCTH, T€OpeMa O MNPAMON MEPHEHIUKYJSIPHOW IIIOCKOCTH. OpTOroHalIbHOE NMPOEKTUPOBAHHUE.
[lepnieHIMKYIJISIp M HAKJIOHHBIC: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PAacCTOSHUE OT HpPsMOM 110
IUIOCKOCTH, TMPOEKIMsT (QUIYpbl Ha IUIOCKOCTb. IlepneHAMKYJSIpPHOCTh IUIOCKOCTEH: IpU3HAK
MEePHEHINKYJISIPHOCTH IBYX IIOCKOCTe. Teopema o TpEX meprneHIuKyispax.

VYribl B IPOCTPAHCTBE: Yroj MEXAY NPSIMOM M MJIOCKOCTHIO, ABYTPAHHBIN Yroji, JMHEHHBII
yroa AByTrpaHHOro yryia. TpéxrpaHHbII W MHOrorpaHssle yribl. CBONHCTBA IUIOCKMX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa INIOCKMX M JIBYTPaHHBIX YTJIOB TPEXTPAaHHOro yria. Teopemsl
KOCHHYCOB M CHHYCOB JJIsl TPEXTPAHHOIO yrJa.

MHoOrorpaHHuKHU

Busbl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yromeHas npusma, npsmas u
HAKJIOHHAs MpPU3MBbl, OOKOBasi M TMOJHAsI MOBEPXHOCTh Mpu3Mbl. [lapamienenumnen, mpsaMOyroibHBIHA



napajuienenunen u ero cporcrsa. Kpartyalimme myTH Ha IOBEPXHOCTM MHOrOrpaHHuka. Teopema
Oitnepa. [IpocrpanctBennas teopema [ludaropa. [lupamuna: n-yronapHas mupamuaa, MpaBUibHAsS U
yceuéHHas nupamuibl. CoiicTBa pébep u OOKOBBIX I'paHel MpaBWiIbHON nupamuisl. [IpaBunbHbIe
MHOTOI'PaHHHKH: IIPaBWJIbHAS MpU3Ma U MpaBUJIbHAS NUPAMUAA, [IPaBUJIbHAS TPEYrOJIbHAs IMpaMuIa
U MPaBUIBHBIN TeTpasnp, kyO. [IpencraBieHne o npaBUIbHBIX MHOTOI'PAaHHUKAX: OKTa3AP, 10AEKadp
U UKOCa’Ip.

BbancneHre S71€MEHTOB MHOTOTPAHHHUKOB: pEOpa, AuaroHamu, yriel. [lnomans OGokoBoit
MOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSIMOW MPU3MBI, IJIOIMIAAL OCHOBAHUU, TeopeMa O OOKOBOM
MOBEPXHOCTH MpsAMOH mpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH TPABUIBHOU
MAPAMUJIBI, TEOPEMA O IUIOIIAN YCEYEHHON TUPAMHUJIBL.

CumMeTpus B TIPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM IPABUIbHBIX MHOIOI'PaHHUKOB.
CummeTpus B IpaBUILHOM MHOT'OTPAHHUKE: CHUMMETpHS Napauieienuneia, CHMMETPUS TPaBUIbHBIX
PU3M, CUMMETPHS TPABUIBHOM MUPAMU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsTHSA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOp, AJIMHA HEHYJIEBOIO BEKTOpA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIPABIICHHBIE U IIPOTUBOIOJIOKHO HAIIPABJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB.
JlelicTBUA C BEKTOpaMH: CIOKEHME M BBIUMTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB,
YMHOKE€HHUE BEKTOpa Ha yucio. CpoiicTBa ciioxkeHusi BeKTopoB. CBOWMCTBA YMHOXKEHUSI BEKTOpa Ha
yyucno. [londarue komiuiaHapHbele BekTOpbl. [lpu3Hak komiuianapHoctd TpEX BekTopoB. [IpaBuiio
napajuienenunena. Teopema O pa3loXKEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsimoyronbHast cuctemMa KoopauHaT B mpoctpaHcTBe. KoopauHatsl BekTopa. CBs3b MEXAY
KOOpJAMHATaMU BEKTOpa U KOOPAMHATAMH TOUEK. YTOJ MKy BeKTopamu. CKaJsipHOE IPOU3BEACHUE
BEKTOPOB.

11 KJIACC

Tesa Bpamenust

[ToHATHSA: UWIMHApPHYECKas TIOBEPXHOCTh, KOHHYECKas TMOBEPXHOCTh, cdepudeckas
MOBEPXHOCTh, OOpa3yromue moBepxHocTeil. Tena BpaieHus: HUIHHIP, KOHYC, YCEYEHHBIM KOHYC,
chepa, map. BzaumHoe pacmonoxkeHue chepbl M IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHre Tea BpalleHUs Ha MJIOCKOCTH. Pa3Béprka munmuHIpa u KoHyca. CuMMeTpus cdepsl U
niapa.

O6béM. OcHOBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 00bEMe MPSIMOYTOJIBHOTO
napajuienenunena u cieacrsus u3 He€. O0BEM NMpsAMON M HAKJIOHHOM NMPU3MBI, IUIUHAPA, TUPAMUIBI
u KoHyca. O0BEM mIapa U MapoBOro CerMeHTa.

KomOuHanuu Ten BpaiieHusl 1 MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B HUWIMHID, ONMKCaHHAS
okono mumuHApa. [lepeceuenue cdepsl u mapa ¢ miIockocTeio. Kacanue mapa u chepsl MIOCKOCTHIO.
[ToHsATHE MHOTOrpaHHUKA, OMKUCAHHOT'O OKOJNO cepsl, chephl, BIUCAHHON B MHOTOI'PAaHHUK WU TEJO
BpallCHUS.

[Inomane MoOBEpXHOCTH LUIMHApA, KOHYca, Iuiomans chepsl u e€ uacreil. Ilogobue B
npoctpancTBe. OTHOIIEHHE 00BEMOB, TUIOMIAACH MOBepXHOCTEH mogoOHbIX duryp. [IpeodpasoBanue
noao0usi, ToMoTeTus.. PemieHue 3amad Ha TUIOCKOCTH C UCIOJIB30BAHUEM CTEPEOMETPUUECCKHIX
METOJI0B.

[TocTpoenue ceueHnii MHOTOI'PAHHUKOB M TEJl BpPAILIEHUs: CEYEHUs [UINHApA (I1apajuiesIbHO U
NepHeHANKYJIIPHO OCH), CEUeHUs KOHyca (TmapalulelibHble OCHOBAHHMIO U MPOXOJAIIME 4Yepe3
BEpILMHY), CEUEHMs Iapa, METOJbl IOCTPOCHHUS CEYEHHIl: METOJ CJIEeJO0B, METO] BHYTPEHHETO
IIPOEKTUPOBAHMS, METO IEPEHOCA CEKYLIEH MIOCKOCTH.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE



BekTopel B npoctpaHcrBe. Omepanuu HajJl BEKTOpaMH. BEKTOpHOE yMHOXKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOrOo yMHOXEHMs. [IpsMoyronpHas cucrema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunatel Bektopa. Pasnokenue BekTopa mo 6asucy. KoopanHAaTHO-BEKTOpHBIH MeETOX Mpu
PELIEHNH IT'€OMETPUUECKHX 3a/1a4.

J{BMKEeHUS B IPOCTPAHCTBE

JBuxenust nmpoctpanctBa. OToOpaxenus. J{BuxkeHus U paBeHCTBO Quryp. OOume cBoicTBa
JIBWXEHUN. BuIbl JBM)KEHUI: MapajylelbHbIl MEPEHOC, LEHTpalbHash CHMMETpUsl, 3€pKaJibHas
CHMMETPHUSI, TOBOPOT BOKPYT mpsiMoid. [IpeodpaszoBanus momodus. [Ipsmas u cepa Ditnepa.

IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJIEHHBIN YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:knanckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTh T'PakIaHCKON MO3UIIUU 00YUaIOLIErocsi Kak akTHBHOT'O U OTBETCTBEHHOTO
YJieHa POCCHUICKOro oO0IIecTBa, MPEICTaBICHHE O MaTeMaTHYECKHMX OCHOBaX (YHKIIMOHHUPOBAHMS
Pa3NIUYHBIX CTPYKTYp, SBJICHUN, MPOLEAYp TPakJaHCKOro oOmIiecTBa (BBHIOOpPHI, OMPOCH U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COIMATBHBIMH HMHCTUTYTAMH B COOTBETCTBHHM C UX (QYHKIUSMHU U
Ha3Ha4YECHHEM;

2) NaTpUOTHYECKOE BOCIIUTAHME:

cOPMHPOBAHHOCTh POCCUUCKOW T'PAKIAHCKOW HWICHTUYHOCTH, YBAXKCHHS K NPOLUIOMY H
HACTOSIIIEMY POCCHICKOM MaTEeMaTHUKH, I[EHHOCTHOE OTHOIIEHUWE K JIOCTUXEHHUSM POCCUUCKUX
MaTEMATUKOB M POCCUHCKON MaTEMaTUYECKOH IIKOJIbI, MCIOJb30BAHUE 3TUX JIOCTUXKEHUN B APYTUX
HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEH POCCHIICKOro Hapona, c)OpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, dTUYECKOr0 MOBEIEHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUN HAYKU U
JEeSITEIbHOCTBIO YUEHOT 0, 0CO3HAHUE JIMYHOI'O BKJIa/1a B TOCTPOCHHUE YCTOMUMBOr0 Oy IyIIIero;

4) 3cTeTH4YeCKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ACTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, peHICHWH, pacCyKICHUW, BOCIPUHUMYHMBOCTH K MAaTEMaTHUYECKHUM acleKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pusuyeckoe BocniuTaHHE:

c(OpMUPOBAHHOCTh YMEHHMsS MPUMEHSTh MaTeMaTU4YeCKUe 3HAHUS B MHTEpecax 3J0pPOBOTO H
Oe3ormacHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 37J0POBBIO (30pOBOE MUTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHI U OTAbIXa, peryisipHas ¢u3ndeckass aKTUBHOCTD), (PU3UUECKOE
COBEPILIEH CTBOBAHUE MPU 3AHATUAX CIIOPTUBHO-030POBUTEIBHON J€STEIIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYyIY, OCO3HAHHME IEHHOCTH TPYIOIIOOMS, WHTEPEC K pasMyHbIM cdepam
npodecCHOHaNBbHON JACATENBHOCTH, CBS3aHHBIM C MaTEMAaTUKOW W €€ MPHIOKEHUSMU, YMEHHUE
COBEpIIATh OCO3HAHHBIA BBHIOOP Oymymiei mpodeccun u peaan3oBBIBATH COOCTBEHHBIC KU3HEHHBIC
IUTaHbl, TOTOBHOCTb U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpPa30BaHHI0O U CaMOOOpPa30BaHUIO Ha
MNPOTSDKEHUHU BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEHICHWHU NPAKTUYECKUX 3a7ad
MaTeMaTHYECKOW HAMPABIECHHOCTH;

7) 3K0JI0rn4YecKoe BOCIIUTAHNE:



chOPMHPOBAHHOCTh  JKOJIOTMYECKOW  KyJNbTYpbl, IOHMMaHHE BIHUSHUS  COLMAIBHO-
SKOHOMHYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOIHON U COLMAILHON CPEIbl, 0CO3HAHUE TI100aTLHOTO
XapakTepa JIKOJOTMYECKUX MpoOJieM, OpUEHTAlUMs Ha MPUMEHEHHWE MaTEeMaTHYeCKUX 3HAHUW s
pelIeHust 3a/1a4 B 00JaCTH OKPY>KAIOIICH Cpelibl, IIaHUPOBAHUE MOCTYIIKOB U OIIEHKH X BO3MOXKHBIX
MOCIIE/ICTBUAN JIJIS1 OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 O3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U OOIIECTBEHHOW MPAKTHKHU, TOHHUMAaHWE MAaTEeMaTHYECKOW HAayKU KakK CQepbl UeI0BEYECKOM
NesITeIbHOCTH, 3TAOB €€ Pa3BUTHS U 3HAYMMOCTH JJISI Pa3BUTHUs LUBHIM3ALUU, OBJIAJACHHUE S3BIKOM
MaTeMaTUKM M MaTeMaTHYeCKOM KyJbTYpOoM Kak CpEeICTBOM IIO3HAHUS MHpa, TOTOBHOCTh
OCYILIECTBJIATH MPOEKTHYIO U UCCIIEOBATENBCKYIO IEITEIbHOCTh HHANBUIYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Yy4eOHbIe AeiicTBUS

Bba3oBble Jornueckue 1eMCTBUSA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHYECKUX 0OBEKTOB, MOHSITHH,
OTHOIIEHUN MEXAYy TMOHATHAMH, (OPMYJIUPOBATH ONPENEICHHUS TOHATUH, YCTaHaBIUBAThH
CYIIECTBEHHBIA MPHU3HAK KJIacCU(UKAIIMU, OCHOBAHHUS Ui OOOOIIEHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJUMOr0 aHaJIN3a;

BOCIIpUHUMATh, (opMynaHpoBaTh M MpPeoOPa3OBBIBATH CYKICHHUS: YTBEpAUTEIbHBIE U
OTpHIIaTeIbHbIC, NIMHUYHBIC, YACTHBIC U 00IIKE, YCIOBHBIE;

BBISIBJIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHBOpEYHs B (QaxTax,
JAHHBIX, HAOJIIOJIEHUAX U YTBEPXKICHUSX, IPeAaraTb KpUTEPUU /JIsl BbISBJICHUS 3aKOHOMEPHOCTEN U
MPOTUBOPEUMI;

JlenaTh BBIBOABl C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX W HHIYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIIOYEHU I 110 aHAJIOT U H;

MPOBOJUTH CaMOCTOSITENbHO J10KA3aTEIbCTBA MAaTEeMaTHUYECKUX YTBEPXKICHUU (MpsIMBbIE U OT
MPOTUBHOI0), BBICTPAMBAaTh apryMEHTALUI0, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIE CYXKJICHHSI U BHIBO/IBI,

BbIOMpaTh Croco0 perieHuss yueOHOW 3aaaun (CpaBHMBAaTh HECKOJbKO BAapHAHTOB DPEILEHMS,
BBIOMPATh HAaNOO0JIee TOAXOSIINN C YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHEB).

Bba3oBrblie ucciaegoBare/ibCcKue 1eiicTBU:

UCIOJb30BaTh BOIPOCHl KaK HCCIENOBATENbCKUM HMHCTPYMEHT MO3HaHHS, (OpMyIHpOBaTh
BOMPOCH], (UKCUPYIOUIME MPOTUBOpEeYne, MpolieMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(dbopMHpOBaThH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

IPOBOJUTh  CAMOCTOSITENIbBHO  CIJIAHUPOBAHHBIM ~ 3KCHEPUMEHT,  MCCIEJOBAaHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro oOBeKTa, SBIEHUS, INpOIlecca, BBIIBICHUIO
3aBHCUMOCTEN MEX]y 00bEKTaMH, SIBJICHUSMU, POIIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTH OOOOIIEHHS W BBIBOABI MO pE3yJbTaTaM MPOBEIEHHOTO
HAOIIIOJICHNsI, WMCCIEAOBAHHUs, OICHUBATh JOCTOBEPHOCTH IOJYYEHHBIX pPE3yJbTaTOB, BBIBOJAOB U
000011IEHNI;

MIPOrHO3MPOBAaTh BO3ZMOXKHOE Pa3BUTUE IMPOLIECCA, a TAKKE BbIABUIATh MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundgopmanueii:

BBISIBIISITh AeUIIUTHI WHGOPMAIUK, JAaHHBIX, HEOOXOAWMBIX JJIi OTBETa HAa BOMPOC U JUIA
pelIeHus 3aa4u;



BBIOMpAaTh  MHPOPMALMIO W3  HCTOYHHUKOB  PA3JMYHBIX  THUIIOB,  AaHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMAIUIO PA3IIMYHBIX BUJIOB U (HOPM MPECTaBICHUS;

CTPYKTYpPUPOBaTh MH(MOPMAIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (HOpMax, HILTIOCTPUPOBATH
rpaduyecky;

OLIEHUBATh HAAEKHOCTh MH(OPMALIUU IO CAMOCTOSTEILHO COPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHBIC YHHBEpPCaAJbHbIC Yy4eOHbIe 1eiCTBUSA

Oo0menue:

BOCIIpUHUMATh U (OpPMYIHpPOBaTh CYXKIEHHS B COOTBETCTBHH C YCIOBUSMH H LEISIMU
OOIIeHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHCHbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUS 110 XOAY PELICHUS 3a7a4l, KOMMEHTUPOBATh MOIYYEHHBIN pe3ybTaT;

B XxoJ¢ OOCYKIEHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMBI, MPOOJIEMEI,
pemaeMon 3aJayu, BBICKA3bIBATH MJEH, HALICJICHHbIE HA MOMCK PELIEHUs, CONOCTaBIATH CBOU
CYXIEHUSl C CYXJICHHUSIMH APYTrUX Y4YaCTHUKOB Juanora, OOHapyKMBaTh pa3iMuh€ M CXOACTBO
MO3ULIUN, B KOPPEKTHOU opMe (popMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YyJIbTaThl PELICHUS 3aJaud, OJKCIEPUMEHTAa, HCCIEHOBaHUs, IPOEKTa,
CaMOCTOSATENIbHO BBIOMpAaTh (OpMAT BBICTYIUIEHUS C YYETOM 3a/lad MPE3EHTAIMU U OCOOEHHOCTEH
ayJIUTOPUH.

PeryasiTuBHble yHUBepcaJbHbIe Y4eOHbIe 1eiicTBUS

Camoopranusanus:

COCTaBJATh IUIAH, AJNTOPUTM peUIeHHs 3a7add, BbIOMpATh CHOCOO pElIeHHs C Yy4ETOM
UMEIOLIMXCS PECYypCcOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ y4E€TOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAI bHBIN MHTEJJIEKT:

BJIQJICTh HABBIKAMH TO3HABATEIbHOM PEQIICKCUU KAaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBHH U
MBICTTUTENIFHBIX MPOILIECCOB, UX PE3yJbTaTOB, BIAJETh CIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJIS
IpoLiecCca U PE3yJIbTaTa PELUICHHUS] MATEMAaTHYECKON 3a7a4H ;

NpEeIBUIETh TPYIHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh NpPH pEIIEHWU 3a/auyd, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENLCTB, JIaHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBIIGHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJH U YCIOBUSIM, OOBSICHITH IPUUMUHBI TOCTYKCHUSI HITH
HEJOCTKEHUSI PEe3yJIbTaTOB JIEATEILHOCTH, HAaXOJIWUTh OIMHUOKY, JaBaTh OIEHKY MNpPUOOPETEHHOMY
OIIBITY.

CoBMecTHasl 1eATeIbHOCTD:

MOHMMAaTh ¥ HKCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M HMHIWBHUIYaTbHOW pabOTHl MpH
pelIeHn y4yeOHbIX 3aj7a4, MPUHUMATh 11eJIb COBMECTHOM AESITEIbHOCTH, MIAaHUPOBATh OPraHU3AINIO
COBMECTHOM paboThl, pacmpeAesaTh BUIbI paboT, JOroBapuBaThCa, 00CYkKIaTh MPOLIECC U Pe3yabTaT
paboThl, 00001IaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBaThb B TPYyHHoOBBIX (opmax paboThl (0OCyxkaeHus, OOMEH MHEHMH, «MO3rOBBIE
IITYPMBI» W UHBIC), BHIIOIHATH CBOK YacTh Pa0OTHl U KOOPIAWHUPOBATH CBOW JIEHCTBUS C IPYTUMHU
YJieHAMH KOMAaHJIbl, OLIEHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
cOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBHSL.

MNPEJMETHBIE PE3YJIBTATDBI

K konny 10 kiacca oOyyaromuiics HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHSIMH CTEPEOMETPUM TPH PEIICHWU 3aj1ad U
MPOBEJEHUN MAaTEMAaTUUECKUX PACCYKIEHU;



® MPUMEHSATH AKCHOMBI CTEPEOMETPHH M CIEACTBUS M3 HUX IMPH PEIICHUU T'€OMETPHUUIECKUX
3ajad;

e kiaccuUIMPOBATh B3aUMHOE PACIONOKEHHE MPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U IIIOCKOCTEN B TPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHSATHSMH, CBSI3AHHBIMH C YyriaMH B IPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKY IPSIMON U MIIOCKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITHSIMH, CBI3aHHBIMH C MHOT OTpPaH HUKAMU;

e CBOOONHO pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (TIpU3Ma, MHpamMua,
NPsIMOYTOJIbHBIN TapaJuiesenumnesn, Kyo);

e KkiaccuUIMPOBATH MHOTOI'PAaHHUKH, BBIOMPAsi OCHOBAHHUS ISl KJIACCU(DUKATIHH;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C CEUEHHEM MHOIOIPaHHUKOB
IJIOCKOCTHIO;

® BBINOJHATH MapajuiebHOE, IEHTPAIbHOE W OPTOrOHAJIBHOE MPOCKTHPOBAaHHE (UTYp Ha
IUIOCKOCTD, BBIMOJIHIATH U300 pakeHus GUTYp Ha IIOCKOCTH;

® CTPOUTH CEYEHUS MHOTOTPAHHHKOB pAa3JMYHBIMH METOJIaMH, BBINOJHATH (BBIHOCHBIE)
MJIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BHJ CBEPXY, COOKY, CHU3Y;

® BBIUUCIATH  IUIOMIAJA  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (mpu3Ma,  MHPaAMHUJA),
TEOMETPUYECKUX TeIl C IpUMEHeHueM hopmyir;

e CBOOOJHO ONEPUPOBATH MOHATHSAMU: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U MIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (DUTYPBI;

e CBOOOJHO OMEPHPOBATH IMOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATAM B
IPOCTPAHCTBE;

® BBINOJHATH JACHCTBHS HaJ BEKTOPAMH,

e pemarh 33Jaud  Ha JIOKA3aTeJIbCTBO MATEMAaTHYECKUX OTHOUICHHMH ¢ HaxXOXICHHE
FEOMETPUYECKUX BEIUYMH, MPUMEHSSI M3BECTHbIE METOAbI MPHU PELICHUHM MaTeMaTHUYEeCKUX 3a]ady
MOBBIILIEHHOT O ¥ BBICOKOTO YPOBHS CJI0KHOCTH;

® MPUMEHSATH NPOCTEHIME NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPU PEIICHUH CTEPEOMETPUYECKUX 3a/1a4;

® U3BJEKaTh, MPeOOpPa3OBBIBATH M HHTEPIPETUPOBATH MH(OOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEXaX U PUCYHKAX;

® [PUMEHATH TOJy4YeHHbIC 3HAHUS Ha NpPAKTHKE: CPAaBHUBATh U aHAIM3HPOBATH peasbHbIE
CUTyallud, TMPUMEHSATh U3yUYEHHbIE TMOHATHS B TMPOLECCe TOMCKAa pEHIeHUs MaTeMaTH4YeCKH
copMyIUPOBaHHOM TPOOJIEMBbI, MOIEIUPOBATH peajibHblE CHUTyallMd Ha S3BbIKE TIE€OMETpUH,
UCCIIEZIOBATh TOCTPOEHHBIE MOJENM C MCIOIb30BAHUEM T'€OMETPUYECKUX TIOHATUH U TEOopeMm,
ammapaTta anareOpsl, pemaTh MPaKTUYECKHUE 3aJlayd, CBS3aHHBIE C HAXOXIACHHEM T'€OMETPUYECKHUX
BEJIMYMH,

® UMETh MPEACTABICHUS 00 OCHOBHBIX JITanax pPa3BUTHS T'€OMETPHUH KaK COCTAaBHOW YaCTH
dbyHIaMeHTa pa3BUTHS TEXHOJOTHUH.

K konny 11 kiacca o0y4aromuics HayquTCs:

e CBOOOJHO OIEPUPOBATH MOHSATHUSAMH, CBS3AHHBIMH C IWJIMHIPUYECKON, KOHHUYECKOW U
cepruUIecKoi MOBEPXHOCTIIMH, OOBSCHATH CIIOCOOBI MTOTYYCHHUS

® ONEepUPOBATH MOHATUSIMU, CBSI3aHHBIMH C T€JIAMH BpPALICHUS: IUITMHAPOM, KOHYCOM, cepoit
U I1apOM;

® pacro3HaBaTh Tela BpalleHus (UMUIMHAP, KOHYC, cdepa W map) u OOBSICHATH CHOCOOBI
MOJIYYCHHUSI TEJI BpAIllCHUS;



e Kjaccu(UIUPOBATh B3aUMHOE PacHoJIokKeHHe chepsl U IIOCKOCTH;

® BBIUHCISATH BEIUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T€J BpAILEHHs, 00BbEMBI U TUIOIAIU
MOBEPXHOCTEH MHOTOI'PaHHUKOB M TEJ BPAIEHHS, T€OMETPHUECKUX Tell C IPUMEHEHHEM (HOpMYT;

e CBOOOJHO OMEpPHUPOBATH MOHATHUSMHU, CBS3AHHBIMH C KOMOMHAIMSIMH TElT BpALICHHS H
MHOI'OIPaHHUKOB: MHOTIOTPaHHMK, BIHUCAaHHBIH B cdepy M ONMCaHHBII OKoJio cdepsl, chepa,
BIIMCAaHHAsl B MHOI'OI'PaHHUK UJIM TEJIO0 BPAILECHUS;

® BBIUUCISITH COOTHOILIEHUS MEXY MJIOMAASIMH MIOBEPXHOCTEH U 00BEMaMK MOAOOHBIX TEI;

e u300paxkaTh u3ydaemble (PUTYpPBI, BBIIOMHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS Tell BpAlllCHNUS;

® U3BJIEKATh, MHTEPIPETUPOBATh U IMPEOOPa30BbIBATH MHPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (Urypax, IpeICTaBICHHYIO Ha UEPTEKaX U PUCYHKAX;

e CcBOOO/IHO ONIEPUPOBATH NOHATUEM BEKTOP B IPOCTPAHCTBE;

® BLITNOJHATH OMEpalluy HaJl BEKTOPAMH;

® 33/1aBaTh IUIOCKOCTh YPaBHEHHEM B J1€KAPTOBOU CHUCTEME KOOPANHAT;

e pelaTh F€OMETPUUECKHE 3a/la4yd HAa BHIYMCIEHUE YIVIOB MEXIY MPSAMBIMU M MJIOCKOCTSIMH,
BBIUMCIIEHUE PACCTOSIHUM OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha IpPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOIO METO/1a IIPH PELICHUN;

e CcBOOOZHO ONEpPUPOBATh MOHATHUAMH, CBS3aHHBIMM C JIBUKEHHMEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA IBUKCHUM;

® BBINOJHATh N300PAKEHHUSI MHOTOTPAHHUKOB U TEJ BpaIIeHUs MIPH MapajuieIbHOM MEepeHocCe,
IEHTPAJIbHOH CUMMETPHUH, 3€PKaJIbHON CUMMETPHUH, IIPH IMOBOPOTE BOKPYT MPSIMOM, IpeoOpa3OBaHUS
O100MS;

® CTPOUTH CEUYEHHUS MHOTOI'PAaHHUKOB M TEJl BPALICHMs: CEUEHUs LMIMHApA (IapajuieIbHO U
NepHeHANKYJIIPHO OCH), CEUEHUs KOHyca (mapalulelibHble OCHOBAHHIO U MPOXOIAIIME 4Yepe3
BEpILUHY), CEUECHUS 111apa;

® UCIHOJb30BaTh METOJbl IOCTPOCHMSI CEUEHHiIl: METOJ CIIeOB, METOJl BHYTPEHHErO
IIPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEHN MIOCKOCTH;

® JI0Ka3bIBATh F€OMETPUUECKUE YTBEPXKICHNUS;

® TpPUMEHATh TreoMeTpuueckue (akTbl I pelIeHHs CTEPEOMETPHUYECKHX — 3ajad,
MPEANOIaralolMiX HECKOJbKO IIAaroB pEIIeHUs, €CJIM YCIOBHUS TNPUMEHEHHs 3alaHbl B SIBHOW M
HesBHOHU (opwme;

e pemiarh 3aJaud  Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYECKUX OTHOUIEHMM M HaxOXICHHE
reOMETPUYECKUX BEIUYMH;

® [IPUMEHATH MPOrPaMMHBIE CPEACTBA U 3JEKTPOHHO-KOMMYHHKALIMUOHHBIE CHCTEMBbI MpU
pELLIEHNH CTEPEOMETPUYECKUX 3a/a4;

® [IPUMEHATH IOJYYEHHBbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh, aHAIU3UPOBATH U OLECHUBATbH
peasbHble CUTYyallud, NPUMEHSTb HU3YYECHHbIE IOHSATHS, TEOPEMBI, CBOMCTBA B MpOLECCE IOMCKa
pelIeHus] MaTeMaTH4ecKu cQOpMYITHpPOBAHHOW MPOOJIEMBbI, MOJAEIHPOBATh pealbHbIE CUTyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIE MOJIENIN C UCIOJb30BAHUEM T'€OMETPUUECKUX MOHATUN
U TeopeM, ammapata anreOpbl, pellaTb NPaKTUYECKUE 3a/layd, CBSI3aHHBIE C HaXOXICHUEM
re€OMETPUYECKUX BEJINYHH;

® UMETh NPEACTaBICHHUA 00 OCHOBHBIX dTalax Pa3BUTUS I'€OMETPHUHM KaK COCTAaBHOW YacTH
byH1aMeHTa pa3BUTHS TEXHOJOTHA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmeHoBaHue pa3iesioB U TEM KosnuecTBo yacos
w/n DOIDAMMEL B K I JIeKTPOHHBIE (LM (] POBHIE)
porp cero OHTPOJbHBbIE PaKTHYeCcKHe 06 pazoBaTelbHbIE pecypebl
padoThI padoThI
https://resh.edu.ru/ https://resh.edu.ru/
1 BBenenue B cTepeoOMETpHIO 23 1 http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
2 BzaumHoe pacnonoxeHue npsMbIX B 6 1 https://resh.edu.ru/ http://school-
IIPOCTPAHCTBE collection.edu.ru/
[TapannenbHOCT NPSAMBIX U IJIOCKOCTEN hetp:fschoolcollection.edu.ru/
3 p p 8 https://resh.edu.ru/
B HPOCTpaHCIBE https://urok.1c.ru/library/mathematics/
4 IlepneH UK YAIPHOCTh NPAMBIX U 25 https://resh.edu.ru/ http://school-
IUIOCKOCTEN B IPOCTPAHCTBE collection.edu.ru/
5 VIJIB B PACCTOSHHS 16 1 https://.re sh.edu.ru/ http://school-
collection.edu.ru/
https://resh.edu.ru/ https://resh.edu.ru/
6 MHoOrorpaHHuKu 7 1 http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ http://school-
7 BekTtopsl B ipocTpancTBe 12 collection.eduru/
3 [ToBTOpeHue, o6o0LIeHNE 1 5 1 https://resh.edu.ru/ http://school-
cucTeMaTHu3anus 3HaHUuU collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOT'PAMME



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

11 KJIACC

HanmeHoBaHue pa3iesioB H TeM

KoaunuecTBo uacoB

JIeKTPOHHBIE (LM POBHIE)

Ne i/
NporpaMMabl Bcero Koutpoabhubie | IlpakTtuueckne | 00pazoBaTesibHbIE PeCypPChI
padoThI padoThI
1 AHATHTHYECKAA TEOMETPHA 15 1 https://.resh.edu.ru/ http://school-
collection.edu.ru/
2 [ToBTOpenue, 0600IEeHE U 15 1 https://resh.edu.ru/ http://school-
cucTeMaTu3alus 3HaHu! collection.edu.ru/
https://resh.edu.ru/ https://resh.edu.ru/
3 O0BEM MHOTOrpaHHUKA 17 1 http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ https://resh.edu.ru/
4 Tena BpaieHnus 24 1 http://school-collection.edu.ru/
https://urok. 1c.ru/library/mathematics/
.. https://resh.edu.ru/ https://resh.edu.ru/
5 ILnomazy HoBEpXHOCTH H 06TEMEI 9 1 http://school-collection.edu.ru/
KpYIJIbIX Tl https://urok. 1c.ru/library/mathematics/
https://resh.edu.ru/ https://resh.edu.ru/
6 JBmxenus 5 1 http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ https://resh.edu.ru/
7 Hosropenue, 0606H_IGH%€ 1 17 2 http://school-collection.edu.ru/
CHCTCMATH3alMs SHAHHU https://urok.1c.ru/library/mathematics/
OBIIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOTPAMME



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://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/
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

OcHOBHBIE ITpaBUiIa H300paXKeHHs Ha PUCYHKE MJIOCKOCTH,
MapaulebHBIX MPAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka

[TonsiTus crepeoMeTpun: ToUKa, MpsMas, II0CKOCTb,
npocTpaHcTBO. OCHOBHBIE ITPaBHIIa U300paXKEHUs Ha
PHUCYHKE MJIOCKOCTH, TapaJlJIeIbHBIX MPSIMBIX (OTPE3KOB),
CepeaMHbI OTpE3Ka

IlonsTus: MEPECCKAOIMMN CCA IIJIOCKOCTHU, ITEPECCKATOINECS
IpsamMas 1 MIO0CKOCTb,; ITOJIYIIPOCTPAHCTBO

Ilonsarus: NMEPECCKAOIMMECCA MIIOCKOCTU, ICPECCKAIOIINCCA
mnpsamMasd U MmJI0CKOCTh; ITOJYIIPOCTPAHCTBO

MHororpaHnHUKH, H300paXkeHre TPoCTeHIInX
IIPOCTPAHCTBEHHBIX QUTYpP, HECYILECTBYIOIIUX 00bEKTOB

MHororpaHHuKH, U300pa’keHUE MPOCTEHIITX
MPOCTPaHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX 00BEKTOB

AKCcHOMBI CTECPCOMETPHHU U ICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTCPCOMETPHUHU U IICPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX.

Crioco6sI 3a71aHUS IPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

O06o03HaueHHUS NpPAMBIX U IIOCKOCTEN

10

N300paxenne cedeHni nTupaMusl, Kyoa U IpU3MBl,
KOTOpBIE IPOXOAT uepe3 ux péopa. Mzobpaxenue
MepeceueHUs NOJTYYEHHBIX TUIOCKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU IIBETAMU

11

N3ob6paxenne cedeHni TUpaMuIbl, Kyoa u Ipu3MBbl,
KOTOpbIE MMPOXOAST Yepe3 ux péopa. M3obpaxenue
nepeceveHus MoydeHHbIX TNIOCKOoCTel. PackpammBanue
MOCTPOEHHBIX CEUEHUI pa3HBIMH LIBETAMU

12

N3006paxenne cedeHni nupaMuipl, Kyoa u Ipu3Msl,
KOTOPBIE ITPOXOJAT Yepe3 ux péopa. M3o0pakeHue
MepeceyeHus MoJMyYeHHbIX MI0CKocTel. PackpaimBanue
MOCTPOEHHBIX CEYEHUI Pa3HBIMU LIBETAMU

13

N306paxenne cedeHni mUpaMubl, Kyoa u Ipu3MBbl,
KOTOPBIE TPOXOIAT Yepe3 ux péopa. M3obpakeHune
repeceveHus MOyYEHHbIX TUI0CKOCTel. PackpaBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU IIBETAMH

14

MeTon cnenoB i IOCTPOEHUS CE4EHUM




15

Merton cienoB AJisi ocTpoeHus cedenuii. CBorcTBa
MEePECEUEHU M PAMBIX U TIIIOCKOCTEN

16

Merton cinenoB AJist IOCTPOeHHs cedeHuil. CBoMcTBa
IIEPECEUYECHNUN MPSAMBIX U INTIOCKOCTEN

17

[Toctpoenue cedenuit B mupamue, Kyoe rmo TpéM TouKam
Ha péOpax. Co3/1aHne BEIHOCHBIX YEPTEKEH U 3aiCh
1IaroB MOCTPOEHUS

18

[TocTpoenue cedyeHuit B mupamMue, Kyoe mo TpéM Toukam
Ha pébpax. Co3aHue BEIHOCHBIX YEPTEkKEeH U 3aKCh
1IaroB MOCTPOEHHUS

19

[TocTpoenue cedyeHnuit B mupamMuie, Kyoe rmo TpéM Toukam
Ha péOpax. Co3naHue BBIHOCHBIX YEPTEXeH U 3aruch
I1aroB MOCTPOCHHUS

20

[TocTpoenue ceueHuit B nupamuze, Kyoe rno TpéM Toukam
Ha péOpax. Co3/maHne BEIHOCHBIX YEPTEKEH U 321U Ch
11aroB MOCTPOEHUS

21

[ToBTOpenue naanumerpun: Teopema o
MIPONOPIIMOHANIBHBIX OTpe3Kax. [logobue TpeyroabHUKOB

22

[ToTOpenue mianumerpuu: Teopema MeHnenas. Pacuers B
CEUYEHUAX Ha BBIHOCHBIX YepTexkax. McTopus pa3BuTHs
IUTAHUMETPUH U CTEPEOMETPUH

23

KonTtponbsHas pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

Bzanmnoe PaCIIOJIOKCHHUEC IPSAMBIX B IIPOCTPAHCTBE.
CerHlI/IBaIOH_[I/ICCSI IIpsIMBIC. HpI/IBHaKI/I CKPCIIMBAOIIUXCS
IpsAMBIX. Hapannem)HLIe IPAMBIC B ITIPOCTPAHCTBE

25

Teopema 0 CylIEeCTBOBAHMH U €IMHCTBEHHOCTH NMPSMOMN
MapaJiyieIbHON JaHHOU PSAMOM, TPOXOISIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH HAa TaHHOW npsiMoii. Jlemma o
NepeCceueHnH NapalieIbHbIX IPSAMBIX INTIOCKOCTBIO

26

[TapannensHOCTh Tpex NpsAMbIX. Teopema o Tpéx
NapajulebHbIX NPAMbIX. Teopema 0 CKpelBaOLXCs
MPSIMBIX

27

[TapannensHoe mpoexkTupoBaHue. OCHOBHBIE CBOMCTBA
MapauienbHOr 0 MPOeKTUpOBaHus. V300 pakeHne pa3HbIX
¢buryp B napauiesbHON MPOCKINH

28

LenTpasnbHas npoekuus. Yros ¢ COHanpaBJIeHHbBIMU
CTOPOHAMM. YTOJI MEXAY NPIMBIMU

29

3ajaun Ha JOKa3aTeIbCTBO U UCCIIEOBAaHUE, CB3AHHbBIE C
PAcCIONIOKEHHEM MIPSMBIX B IPOCTPAHCTBE

30

ITonsaTus: mapaJluICIIbHOCTb HpHMOﬁ N IIJIOCKOCTH B




npoctpancTie. [Ipru3Hak napanienbsHOCTH OPSIMON U
mockoctu. CBOMCTBA MapalyieIbHOCTU IPSAMO U
MJIOCKOCTHU

31

FGOMeTquCCKI/Ie 3aJa41 Ha BBIYHMCICHUEC U
A0Ka3aTCJIbCTBO, CBA3AHHBIC C MAapaJJICIbHOCTBIO MTPAMBIX
H IIJIOCKOCTEH B IMPOCTPAHCTBEC

32

ITocTpoenue cedeHus, NPOXOAAILErO YEPE3 NJaHHYIO
MPSMYIO Ha 4epTeXe U MapajlyIeIbHOrO IPYron MpsMOM.
Pacuér oTHOMICHU I

33

[TapannensHas npoeKus, IpUMEHEHHE JJIsl TOCTPOCHHS
ceueHull ky0Oa u napasenenunena. Coicraa
napajulesenunesa u npu3Mbl

34

HapanneanLIe IIIIOCKOCTH. HpI/I3HaKI/I napaJiieJIibHOCTH
ABYX MJIOCKOCTEH

35

Teopema 0 napanienbHOCTH U €IMHCTBEHHOCTH
IJIOCKOCTH, IPOXOASIIEH Yepe3 TOUKY, He
MIPUHAJIEKAITYI0 JaHHON MIOCKOCTH U CJIEICTBUS U3 HEE

36

CBoiicTBa mapaaieabHbIX UIOCKOCTEN: O MapaljiejbHOCTH
MPSIMBIX II€pECEUEHUS MPU NEePECEUECHUH ABYX
napajuiebHbIX MIIOCKOCTEN TPEThen

37

CaoiicTBa mapaienbHbIX IIOCKOCTEH: 00 OTpe3Kax
nmapaJiICJIbHBIX MMPAMBIX, 3aKJIFOYEHHBIX MCKIAY
nmapalICJIbHBIMU IIJIOCKOCTAMHU; O IEPECCUCHUN HpﬂMOﬁ C
ABYM MMapaJiICJIbHBIMHA IIJIOCKOCTAMHA

38

IToBTopenue: Teopema Iludaropa Ha miockocTn

39

[loBTOpEHKE: TPUTOHOMETPHS IPSIMOYTOJILHOTO
TPEYrOJIbHUKA

40

CaoiicTBa Ky0a U MPSAMOYTOJILHOTO MapalieNenumnena

41

Bremaucnenne JJIMH OTPE3KOB B K}’6e U IpsAMOYTOJIbHOM
nmapaJuiCJICnuIcac

42

[leprnenAMKyIIpHOCTH TPAMON U MIockocTu. [Ipu3Hak
HepHeHANKYIIPHOCTH MPAMOM U TIOCKOCTH

43

[TeprieH IUKYASAPHOCTH IPSAMOM U IUIOCKOCTH. [Tpr3HaK
MEePHEHIUKYISIPHOCTH IPSAMOU U IIIOCKOCTH

44

TeopeMa o CylIeCTBOBaHUU U €IMHCTBEHHOCTH MPSIMOH,
MPOXOJSIIEN Yepe3 TOUKY POCTPAHCTBA U
MEPIEHIUKYISIPHOMN K IJIOCKOCTH

45

[InockocTy 1 nepneHuKyJIsIpHbIE UM IIPSIMBIE B
MHOT'OI'PaHHHMKaX

46

[InockocTy ¥ neprneH UKy pHbIE UM IIPSIMBIE B
MHOT'OI'PaHHHMKAaX




Ilepnennuxynsp u HakinoHHas. [Toctpoenue

47 MEPIEHANKYJIAPA U3 TOYKU Ha MPAMYIO

43 [lepnenaukynsp n HakioHHas. [TocTtpoenne
MEPIEHANKYJIAPA U3 TOYKU HA IPSAMYIO

49 Teopema o Tpéx nmeprneHauKyIsIpax (Ipsmas u oopaTHas)

50 Teopema o Tpéx nmepneHauKyIsgpax (mpsmas u oOpaTHast)

51 Yron Mexay CKpeMBarOLIUMHUCS TPSIMbIMU

57 [Tonck nepneHaAuKyISIPHBIX MPSAMBIX C IIOMOIIBIO
MEPIEHANKYIIPHBIX MTJIOCKOCTEH

53 OproroHanbHOE NPOEKTUPOBAHUE

54 [TocTpoenue ceueHuit Kkyoa, MpU3Mbl, TPABUIBLHON
NUpaMUAbl C TOMOILBIO OPTOrOHAJIBHON POEKIIUU

55 [Toctpoenue cedyenuit Kyda, mpu3Mbl, IPaBUIbLHON
NUpaMUbl C HTOMOILBIO OPTOrOHAJIBHON POEKIINU

56 CummeTpus B IPOCTPAHCTBE OTHOCUTENBHO IIJIOCKOCTH.
[InockocT cuMMeTpuii B MHOIOTpaHHUKAX

57 [Ipu3Hak nepnesauKyJIIpHOCTH NPSIMOM U IUTOCKOCTH KaK
CIIEICTBHE CUMMETPUHU

53 [IpaBunbHBIE MHOrOrpaHHUKH. Pacuér pacctosiHuil OT
TOYKH J10 MJIOCKOCTH

59 [IpaBunbHBIE MHOTOrpaHHUKU. Pacu€T paccTostHuii OT
TOYKH J10 MJIOCKOCTH

60 Crioco0ObI Oy CTUTH MEPHEHIUKYISPBI: CAMMETPHS, CIIBUT
TOYKH 110 TTapaJIeIbHON MPSIMOUN

61 CaBur 1o HenapayiesbHOM NPsAMON, U3MEHEHUE
paccTosHUM

2 Kontponbshas pabota "B3anmHoe pacnoyiiokeHne IpsaMbIX
Y TJIOCKOCTEHN B MpOoCTpaHcTBe"
IToBTOpEHHKE: Yyroa MexXay NPsMBIMU Ha IUNIOCKOCTH,

63 TPUTOHOMETPHUS B IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

64 [ToBTOpEHUE: Yroa MEXAY CKPELIMBAOIIUMHUCS MPSIMBIMU
B IIPOCTPAHCTBE

65 ['eomeTpuyeckue MeTo1bl BHIYMCICHUS YIIIa MEXKIY
MPSMBIMH B MHOTOI'PaHHHUKAX

66 JIByrpanHbIil yroy. CBONHCTBO JMHEHHBIX YTII0B
JBYTPAHHOT'O yria

67 [lepnenaukynspHblie iockocTu. CBOWCTBa B3aUMHO
MIEPIIECHAUKYJIAPHBIX IJIOCKOCTEN

68 IIpu3Hak neprneHauKyJIApHOCTH IIJIOCKOCTEN; TeopeMa o




MPSIMOM MEPECECUEHUS JIBYX MIOCKOCTEN
MEPIEHANKYIAPHBIX TPEThEH MIOCKOCTU

[IpsimoyronbHbI napanenenunesn; Ky0o; u3MepeHus,

69 CBOMCTBA IIPAMOYIOJIBHOI'O Mapajulesienunena !

70 Teopema 0 quaroHau NpsIMOYTOJILHOTO MapasijieNenurnesia 1
U CIIEACTBUE U3 HEE

71 Crepeomerpruueckne U MPUKIAIHbIE 3a7a4H, CBA3aHHBIE CO 1
B3aUMHBIM PaCIIOIOKEHUEM TIPSMBIX U TIIIOCKOCTH

79 [ToBTOpEHue: ckpemuBaronmecs Npsmble, napauiesibHbIe 1
MJIOCKOCTU B CTaHJIAPTHBIX MHOTOT' PAHHHUKAX
[Tapa napansenbHbIX INIOCKOCTEN HA CKPELIMBAIOIINXCSA

73 IPSAMBIX, PACCTOSIHUE MEXKIY CKPEIMBAIOIIUMUCS 1
MPSIMBIMH B TIPOCTBIX CUTYaIUsAX

74 PaccrosiHue oT TOUYKHM 70 MJIOCKOCTH, pACCTOSTHUE OT |
OpsIMOM 10 TJIOCKOCTH

75 Brruncienne pacCToOsSHUNA MEXAY CKPEIIMBAOIIUMHUCS |
MPSIMBIMH C TIOMOIIBIO MTEPIEHIUKYIISIPHON TIIIOCKOCTH
TpéxrpaHHbIi yroji, HEpaBEHCTBA JIsl TPEXTPAHHBIX

76 yrioB. Teopema ITudaropa, TeopeMbl KOCHHYCOB H 1
CHUHYCOB 15l TPEXTPAHHOIO yriia

77 DneMeHTHI ceprudecKor TEOMETPUN: TEOIE3NICCKUE |
JMHUM Ha 3emiie

78 KontponbsHas pabota "Yrisl U paccTossHUS" 1

79 Cucrematusanus 3HaHUN "MHOTOIrpaHHUK U €r0 1
3JE€MEHTHI"

80 [Tupamuaa. Bunel nupamun. [IpaBunbHas nupamuaa 1

81 IIpuzma. IIpsamast u HakITOHHAs Tpyu3Msbl. [IpaBuIbHAsS |
npu3Ma

20 [Ipsimoit mapaiuienenunen, NpsiMOyroJIbHBIN 1
napajuienenunes, Kyo

83 Beimykiieie MHOrOorpanHuku. Teopema Ditnepa 1

84 Brimykibie MmHOrorpannuku. Teopema Didnepa. |
[IpaBunbHBIE U MOTYNPABUIIbHBIE MHOTOT' PAHHUKHU

85 KonTtponwsnas pabora "MuororpanHuku" 1

86 [TonsiTe BekTOpa Ha MJIOCKOCTU U B IPOCTPAHCTBE 1

87 CyMMa BEKTOPOB 1

88 Pa3Hocth BeKTOpOB 1

89 [IpaBuno napannenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1

91 Pasnoxenue BekTopa mo 6a3ucy Tpéx BEKTOPOB, HE 1




JIEKAIIUX B OJHOMU IIJIOCKOCTHU

92 CkansipHoe Npou3BeICHUE 1
93 Brrunciienne yria Mmexay BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocretime 3agauu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1aun ¢ BEKTOpaMu 1
96 [Ipocretinme 3agaum ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O06o001mIeHNe ¥ cHCTeMaTH3aIus 3HAHUN 1
99 O06o0meHne u cucTeMaTH3aIys 3HaHu| 1
100 Hrorosast KoHTposIbHAS paboTa 1
101 Hrorosas koHTpoJbHAs paboTta 1
102 O0001IeHre U cucTeMaTu3anys 3HaHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KIIACC
Ne KoanuectBo yacos
w/n Tema ypoka
Bcero
| IToBTopenne tembl "KoopauHaTsl BEKTOpa Ha IJIOCKOCTH U |
B ITpocTpaHCcTBE"
2 [ToBTOpenue temb! "CkalisipHOE POU3BEIEHHE BEKTOPOB" 1
3 IToBTOpeHne Tembl "Brruncienue yria Mex,1y BEKTOpaMu |
B MpocTpaHcTBE"
4 [ToBTOpenue Tembl "Y paBHEHUE MPSIMOUN, TPOXOIAIIEH |
4yepes3 JIBe TOYKH"
5 VYpaBHEHHE NIJIOCKOCTH, HOPMaJlb, YPAaBHEHUE TUIOCKOCTHU B |
OTpe3Kax
6 VYpaBHEHUE MJIOCKOCTH, HOPMaJib, YPaBHEHUE TUIOCKOCTHU B |
OTpe3Kax
BekTopHoe npoussenenue 1
JIuneiiHbple HEPAaBEHCTBA, JIMHEHHOE IIPOrPaMMH POBAHHE 1
JIuneiiHble HEpaBeHCTBA, JIMHEHHOE IPOrpaMMHUPOBAHUE 1
10 AHanMTUYECKHE METOBI pacuéra yriia Mexay MpsSMbIMU B 1
MHOT'OI'paHHHUKAX
1 AHAJIUTUYECKUE METOBI pacy€ra yriia Mexay |
MJIOCKOCTSIMH B MHOT OTpaHHUKAX
12 dopmyia pacCTOSIHUS OT TOYKH /10 MIIOCKOCTH B |
KOOpJMHATaxX
13 HaxoxaeHue paccTossHUA OT TOYKH J10 TIJIOCKOCTH B KyOe 1




HaxoxieHue paccTosiHii OT TOYKH 0 HJIOCKOCTH B

14
MPaBUIILHOW TUPAMHJIE

15 KonTponpaas pabora "Anamutraeckas reomerpus’”

16 CedeHust MHOTOI'PaHHUKOB: CTaHJAPTHBIE MHOTIOI'PAaHHUKHU

17 CeueHnst MHOTOTPaHHUKOB: METOJI CIEI0B

13 CeveHust MHOTOI'PaHHUKOB: CTaHJAPTHBIE TUIOCKOCTH,
nepeceueHus MPsMbIX U MJIOCKOCTEH

19 [TapanmnenbHble IPSAMbIE U IJIOCKOCTH: TapajielbHbIe
CEUYCHHS

20 [TapayienbHbie NPsAMBIE U INIOCKOCTH: PACYET OTHOLIECHUH

)1 [TapanienbHble IPSAMBIE U IJIOCKOCTHU: YTJIbl MEXKIY
CKPEIMBAIOIIUMHUCS TPIMBIMU
[lepnenauKynsipHbIE TPSIMBIEC U TIIIOCKOCTU: CTAHIAPTHBIE

22 napbl MepreHAUKYJIISIPHBIX IJIOCKOCTEH U MPSIMBIX,
CUMMETPUU MHOT OT'PaHHUKOB

’3 [lepnenaukynsipHbIE TPSIMBIE U TIIIOCKOCTH: TEOpPEMa O
TpeX MepHeHIuKYIsIpax

24 [TeprienaAMKYyIApHBIC TPAMBIE U JIOCKOCTH: BEIYUCICHUS
JUIMH B MHOT' OTPaHHHUKaX

)5 [ToBTOpEHUME: TIIIONIAIN MHOTOYTOIBHUKOB, (DOPMYJIIBI JIJIsI
MJI0MAACH, COOOpaXKEHUs MOT00us

26 [ToBTOpEHME: MIOMIAAN MHOTOYTOJEHUKOB, ()OPMYJIIBI JUISI
TUIOIIAJIeH, OO0 paskeHust To00us

7 [ToBTOpEHUE: TIIONIAIM MHOTOYTOITBHUKOB, (DOPMYJIBI JIJIsI
TIoIIaeH, coodpaskeHus: mogo0us
[Imomany cedyeHnii MHOrOrpaHHUKOB: TUIOLIAIU

28 IIOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
noxoous
[Tnomanu ceueHut MHOTOIPaHHUKOB: IIJI0LIAIN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YACTH, COOOpaK eHUS
noxoous

30 KontponwsHas padora "[loBTOpeHHE: MHOTOT paHHHKH,
CEUYEeHMS] MHOTOT PAHHUKOB"

31 O06bEM Tena. O0beM MPAMOYTOJIBLHOTO TapaJlIeeuIe1a

1 3amauyu 00 ynBoeHUH Ky0a, 0 KBaJpaType Kyoa; o
TPUCEKLIUHU yTJIa

13 CrepeomeTpruyeckue 3a/1a4u, CBSI3aHHbBIE C 00BEMOM
MPSIMOYTOJILHOTO MapaJieNnenumnena

34 [TpuknagHbie 3a7a4n, CBSI3aHHBIE C BRIYHCICHHEM 00BbEMa

MIPSIMOYT OJIBHOT'O ITapaJlIeIeuIe a




35 O0BEM MPAMOI TPU3MBI

36 Crepeomerpruyeckue 3a1a4y, CBSI3aHHBIE C BBIYUCICHUEM
00BEMOB NPSMON TPU3MBI

37 [TpuknaaHbIe 3a/1aUn, CBA3aHHBIC ¢ 00bEMOM TIPSMOK
IIPU3MBI

33 Breruncienne 00bEMOB TeIl ¢ MTOMOIIBIO OMPENeIEHHOTO
uHTerpana. O60bEM HaKIOHHON TPU3MBI

39 Boruncienrne 00bEMOB Tell ¢ MOMOIIBIO ONPeIeIEHHOTO
uHTerpana. O0bEM nupaMuabl

40 ®opmyna o6béMa nupamuabl. OTHOLIEHHE 00BEMOB
MUpaMU] ¢ OOIIUM YTIIIOM

A1 ®opmyna 06béMma nupamuabl. OTHOLIEHHE 00BEMOB
MUpaMu] ¢ OOIIUM YIIIOM

42 Crepeomerpryeckue 3a/1auu, CBI3aHHbIE C 00bEMaMu
HAKJIOHHOU IPU3MBI

43 CrepeomeTpudeckue 3a/1auu, CBI3aHHbIE ¢ 00BEMaMU
UpamMuabl

44 [Tpuxnagusie 3agaun 1o reme "O0bEMBI Ten", CBSI3aHHbBIE C
00BEMOM HAKJIOHHOM MPU3MBI

45 [Tpuknanueie 3agauu o Teme "OO0bEMBI Te", CBI3aHHBIE C
00BEMOM ITUPAMUIBI

46 [Tpumenenue 06bEMOB. BeIuncienne paccTosHus 10
MJIOCKOCTH

47 Konrtponbhas padora "O0bEM MHOrOrpaHHUKA"

43 [unuHapuyeckas TOBEPXHOCTh, 00pa3yrole
HUIMHIPUYECKOM MOBEPXHOCTH

49 Humanap. Ipsamoit kpyrosout nummHAp. [lnomans
MOBEPXHOCTH LIUJIMHAPA

50 Konnueckas nmoBepxHocTh, 00pa3yoIine KOHNIEeCKOH
noBepxHocTH. Konyc

51 CeueHne KOHYyca MIIOCKOCTBIO, AapaIeIbHON MI0OCKOCTH
OCHOBaHUS

57 VYceuénnslii kKonyc. M300paxkeHre KOHYCOB U yCEUEHHBIX
KOHYCOB

53 [Tnomaas 60KOBO MOBEPXHOCTH W TOJIHON TTOBEPXHOCTH
KOHYyca

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH
KOHyCa

55 CrepeomeTpudeckue 3a1auu Ha JOKa3aTeNbCTBO U

BBIYHUCIICHUEC, TIOCTPOCHUEM CCUYCHUH OUIMHApAa, KOHYCa




CTepeOMCTpI/I‘leCKI/IC 3aJa4M Ha JOKa3aTCJIbCTBO U

36 BBIYHMCIIEHNE, TOCTPOEHUEM CEYEHHUH LIWINH]IpA, KOHYCa

57 IIpuknanHsble 3a1a4u, CBA3aHHBIE C IHJIMHIAPOM

58 [Tpuxknaauabie 3a1a4u, CBSI3aHHbIE C [TUITUHAPOM

59 Cdepa u map

60 [Tepeceuenue cepsl u mapa ¢ NI0CKocThi0. Kacanue
mrapa u cepsl INIOCKOCThIO. Bua n n300paxenue mapa

61 ITepeceuenue cepsl u mapa c niaockocTeio. Kacanue
nrapa u cepsl MI0CKOCThI0. Bua u nzobpaxenue mapa

62 VYpapuenue chepsl. [Lnomans chepsl u e€ yacteit

63 CummeTtpus chepsl U mapa
Crepeomerpudeckue 3a1a4u Ha JOKa3aTelnbCTBO U

64 BBIUHCIIEHUE, CBSI3aHHBIE CO CPEpOil U apom,
MIOCTPOEHUEM UX CEYEHUN MIOCKOCThIO
Crepeomerpudeckue 3a/1a4u Ha J0Ka3aTelIbCTBO U

65 BBIUHCIIEHUE, CBSA3aHHbIE CO CPEPOil U Iapom,
MOCTPOEHUEM HX CEUEHUH MIOCKOCThHIO

66 [TpuknaaHbie 3a/1a4n, CBA3aHHBIC CO C(hepoid U MapoM

67 [ToBTOpEHUE: OKPYKHOCThH Ha MJIOCKOCTH, BBIUNCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIE 01001

68 PasnaHbie KOMOWMHAIIY TEJ BpAIlleHUS U
MHOTOI'PaHHUKOB

69 3agauu o TeMe "Tena u MOBEpXHOCTH BpalieHus"

70 3anaum no teme "Tena 1 TOBEPXHOCTH BpalieHus"

71 Kontponenas padora "Tena u moBepxHoCcTH BpalieHus"

79 O6béM nnunapa. Teopema 00 00bEME PAMOTo
HUATUHAPA

73 Brruncnenre 00bEMOB TeJl C TOMOIIBIO ONPEIeIEHHOTO
unTerpana. O0BEM KoHyca

74 [Tnomaan 60KOBOM U MOJIHOM MOBEPXHOCTH KOHYCa

75 CrepeoMerpruyeckue 3a/1auu, CBSI3aHHbIE C BBIYUCICHUEM
00BHEMOB IUIMH]IPA, KOHYCa

76 [Tpuknaanasie 3axaun o TeMe "OO0bEMBI U TTOIAIN
IOBEpXHOCTEN Ten"
O0béM mapa u mapoBoro cexropa. Teopema 00 00béMe

77 mapa. [Tnomans cheprr. CTepeoMeTpruiecKue 3a1auu,
CBSI3aHHBIE C BBIUKCIEHHEM 00bEMOB Il1apa, IapoOBOTO
CerMeHTa M IIapoBOro CEeKTopa

73 [Ipuknanusie 3anauu no TeMe "OO0bEMBI Ten", CBSI3aHHBIE C

00BbEMOM mIapa ¥ miaomaabio chepbl. COOTHOLIEHUS




MEXTy TUIOIIAIMHU TTOBEPXHOCTEH U 00BEMaMHU
MOAOOHBIX TEN

[Tono6ubIe Tena B mpocTpaHcTBe. M3Menenne o0bEma npu

79 nonooun. CTepeoMeTpUIECKHe 3a/1a9u, CBA3aHHBIC C
BBIYHMCIICHHEM 00BEMOB TEI U TUTOMIAICH MTOBEPXHOCTEH
20 KonTtponwsHas padora "Ilnomaay moBepXHOCTH U 00BEMBI
KpyTJbIX Ten"
81 JBmwxenus npoctpancta. OTodpakeHus. JIBuKeHUs 1
paBeHcTBO (huryp. OO1IHEe CBOWCTBA NIBHYKCHHIMA
Buael nBr>keHUI: TapauieabHbI IEPEHOC, LIEHTPaJIbHAs
82 CUMMETpHUS, 3epKajibHas CHMMETpUs, TOBOPOT BOKPYT
npAMOM
83 [IpeobpazoBanus nogodus. [Ipsimas u cdhepa Ditnepa
84 ['eomerpuyeckue 3a1a4u Ha IPUMEHEHHE ABHXKCHUS
85 KonTponbsaas pabora "BekTopsl B mpocTpancTse"
O6o6maromee moropeHue 11 MoHATHH U METOIOB Kypca
26 reomeTpun 10—11 kmaccoB, cucremaTusanus 3HaHUH:
"[TapainenbHOCTh MPAMBIX U IJIOCKOCTEHN B
npocTpaHcTBe"
O6o6mraromee mopropenue 11 moHATHI U METOIOB Kypca
87 reomerpuu 10—11 KkiaccoB, cucremaTu3anus 3HaHUN:
"BekTopsl B mpocTpaHcTee"
O6o6maromee moBropeHue 11 moHsATHI 1 METOIOB Kypca
88 reometpun 10—11 knaccoB, cucremMaTu3anus 3HaHUMN:
"BekTopsl B ipocTpaHcTBE"
O6o6mraromee mopropeHue 11 MoHATHH U METOJIOB Kypca
89 reomeTpun 10—11 kiaccoB, cucremaTusanus 3HaHUM:
"O06bemM MHOTOrpaHHHKA"
O6o6mraromee nmopropeHue 11 MoHATHH U METOJIOB Kypca
90 reomeTpun 10—11 kiaccoB, cucremaTusanus 3HaHUN:
"OO0beM MHOTOrpaHHUKA"
O6o0maromee mopropenue 11 moHATHH U METOIOB Kypca
91 reomerpuu 10—11 Kkiaccos, cucremaTu3anys 3HaHWI:
"ITnomaam MOBEPXHOCTH U 00BEMBI KPYTJIBIX TEI"
O6o6maromee nopropeHue 11 MoHATHH U METOJIOB Kypca
92 reometpun 10—11 kmaccoB, cucremaTusanys 3HaHUHN:
"TInomaau MOBEPXHOCTH U 00BEMBI KPYTIIBIX Te"
93 Htoroas KOHTpoJbHas paboTa
94 NroroBas koHTpoJbHAs paboTa
95 [ToBTOpeHue, 0000IICHHE U CUCTEMATHU3aIUs 3HAHUH




Uctopust pa3BUTHS CTEPEOMETPUHN KaK HAYKH U €€ poJib B
96 Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOT U

Ucropus pa3BuTus CTEpeOMETPUHN KaK HAYKH U €€ pOoJib B
97 Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJOTUH

Hcropus pa3BuTHs CTEPEOMETPUH KAK HAYKHU U €€ POJIb B
98 Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOT U

Hcropus pa3BUTHS CTEPEOMETPUU KaK HAYKH U €€ pOJIb B
99 Pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUU KaK HAYKH U €€ poJib B
100 Pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U KOMITbIOTEPHbIX 1
TEXHOJIOT U

Hcropus pa3BUTHS CTEPEOMETPUU KaK HAYKH U €€ pOJIb B
101 pPa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUH

Uctopust pa3BUTHS CTEPEOMETPUHN KaK HAYKH U €€ poJib B

102 Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMITbIOTEPHBIX 1
TEXHOJIOTU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
YYEBHO-METOJJUYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOT'O
MPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA

* Matemaruka. ['eomerpust, 10 knacc/ Mepznsik A.I'., Homuposckuit [[.A., Tonskos
B.M.; non penaknueii [Tononsckoro B.E., O0mecTBo ¢ OorpaHMYe€HHON OTBETCTBEHHOCTBHIO
M3narensckuii nentp «BEHTAHA-IT'PA®»; AknuonepHoe obmectBo «M3maTenbcTBo
«IIpocsemenue»

* Marematuka. ['eometpus, 11 kmacc/ Mep3nsk A.I'., Homuposckuii [I.A., [Tonsikos
B.M.; non penakmnueii [lononsckoro B.E., O0mecTBO ¢ OrpaHM4e€HHON OTBETCTBEHHOCTBHIO
M3narensckuit nentp «BEHTAHA-IT'PA®»; Aknuonepnoe ob6mectBo «M3maTenscTBo
«IIpocBenienue»
METOAUYECKHUE MATEPUAJIBI J1JIS1 YVAUTEJIA

o Teomerpus. 10 kmacc. Metonuueckoe mocodue. YTiryOJIeHHBIH ypoBeHb - Byliko
E.B., Mep3msix A.I'. u ap.

o Teomerpus. 11 kmacc. Metonuueckoe mocobue. YTiryOJIeHHbIH ypoBeHb - Byliko
E.B., Mep3msix A.I'. u ap.
U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1 c.ru/library/mathematics/
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