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HOACHUTEJIBHASA 3AIINCKA

['eomeTpus sABiseTCs OAHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHMsI, TakK Kak O0OeCleYrMBaeT BO3MOXKXHOCTb M3YYEHHUS JUCLUUIUINH
€CTECTBEHHO-HAYYHON HANpaBICHHOCTH W NPEAMETOB TyMaHUTApHOrO IIMKIIA.
[TockonbKy JOrHYecKoe MbIIUICHHE, (POPMHUPYEMOE MPU U3YUEHUU O0YYarOIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH, MPU JOKA3ATEIbCTBE TEOPEM U OCTPOCHUH LIEMOYKH
JIOTUYECKUX YTBEPKICHUI IIPU PEIIEHUU T€OMETPUUYECKUX 3a]]a4, YMEHUE BBIJBUTATh
U OIIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO HCIIOIB3YIOTCS IPHU PEIICHUH 3a1ad
€CTECTBEHHO-HAYYHOT'O IIUKJIa, B YACTHOCTU (PU3NYECKUX 3a]1a4.

Llenp ocBoeHust mporpammbl yueOHOro Kypca «['eomerpusi» Ha yrimyOonéHHOM
YpOBHE — pa3BUTHE WHAMBUAYAIBHBIX CIIOCOOHOCTEH OOydaromuxcs Mpy U3yUCHUH
reOMETpUM, KaK COCTaBJISIIOIIEW mpeaMeTHoM obOmactn «Martemaruka u
nH(pOpMaTUKa» depe3 oOecrneuyeHue BO3MOKHOCTH NPUOOPETEHNUS U UCTIOJIb30BAHMS
6oree TTyOOKHMX TEOMETPHUECKUX 3HAHUMA U JEHCTBHUM, CICIU(PUIHBIX T€OMETPUH, U
HEOOXOIUMBIX JUIS YCIEITHOTO MPO(ECCHOHANBHOTO 00pa30BaHUsl, CBA3AHHOTO C
HCIIOJIb30BAaHUEM MAaTEMATHKHU.

[IpyopuTeTHBIMM 3aJauyaMu  Kypca T€OMETpUM Ha yIiayOJIEHHOM YpOBHE,
PaCIIUPSIONIMMH U yCHJIMBAIOIIMMHU Kypc 6a30BOT0 yPOBHSI, SIBIISIFOTCS:

pacIIMpeHne TPEACTaBICHUS O T€OMETPUU KaK YacTH MHPOBON KYJIbTYpbl H
(bopMHpOBaHNUE OCO3HAHUS B3aMMOCBS3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

(dbopMUpOBaHHE TMPEICTAaBICHUS O MPOCTPAHCTBEHHBIX (uUrypax Kak o
BAKHEUIIMX MATEeMAaTHYECKUX MOJEIAX, IO3BOJIAIONIMX ONKMCHIBATH W U3Yy4YaTh
pa3HbIE SIBJICHUS OKPYKAIOLIEro MUpPA, 3HAHHE MOHATUHHOTO ammapara Mo pasieiry
«CTtepeoMeTpusi» yueOHOro Kypca reOMEeTpUH;

(dbopMHpOBaHHE YMEHUS BIAJETh OCHOBHBIMM MOHATHUSAMHU O MPOCTPAHCTBEHHBIX
¢urypax m uUX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TeOpeM, (POpPMYyJT M yMEHHE HX
MPUMEHSTh, YMEHHS OKa3bIBaTh TEOPEMBbl M HAXOIWUTh HECTAHIAPTHBHIE CIIOCOOBI
penieHus 3a1ay;

dbopMupoOBaHHE YMEHHS paclo3HaBaTh HA YEPTEXKax, MOJCIAX U B PEaTbHOM
MHpPE MHOTOT'PaHHUKH U TeJIa BpallleHUs, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIIN;

(GbopMUpOBaHHE TIOHMMAHUS BO3MOXKHOCTH AKCHOMATHYECKOTO MOCTPOCHHUS
MaTE€MaTUYECKUX TEOpHUid, (POPMUpPOBAHME NOHUMAHHUS POJU AKCHOMATUKH IIPH
IIPOBEJICHUN PACCYKIACHN;

dbopMupoBaHHEe YMEHHS BJIAJE€Th METOJAMH [OKA3aTelIbCTB U AJITOPUTMOB
peuIeHUs], YMEHUS UX IPUMEHATh, IPOBOIUTh TOKA3aTEJIbHBIC PACCYKICHUS B XOIE
pEUICHUs] CTEPEOMETPUYECKHUX 33Jad M 3a4ad C IPAKTHYECKUM COJEpIKAHUEM,
dbopMupoBaHUEe MPEACTABICHUS O HEOOXOIMMOCTH J1I0Ka3aTeIbCTB MPH 000CHOBAHUU
MaTE€MaTUYECKUX YTBEPKICHUN U POJIM AKCMOMATHKU B MPOBEACHUU JI€TyKTUBHBIX
pacCyKJIeHUN;



pPa3BUTHE U  COBEPIICHCTBOBAHUE HWHTEIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN 00yYaromuXcs, MO3HABATEIbHOW AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS, MHTEpeca K U3YUCHUIO TCOMETPHH;

dbopmupoBanre (QYHKIIMOHAILHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU:
YMEHUSI Paclo3HaBaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATHUM, OOBEKTOB H
3aKOHOMEPHOCTEH B pEalbHBIX XU3HCHHBIX CUTYallMsIX W MPU HU3YYEHUH JPYTUX
y4eOHBIX  NPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEd M  3aKOHOMEPHOCTEH,
MOJICJTUPOBAHUS pEAbHBIX CHUTYyalluid, HCCIEIOBAHUS TIOCTPOCHHBIX MOJIETEH,
WHTEPIPETAINH MMOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUAMH yueOHOTO Kypca «I'eomerpusi» B 10—
11 knaccax siBnsroTces: «IIpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBEY, « MHOTOTPaHHUKN,
«Tema Bpamenus», «BeKTOpsl W KOOPAWHATBHI B MPOCTPAHCTBE», «/[BH:KEHUS B
MIPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH
MOHSTUSMUY, PEJIEBAHTHBIMU T€OMETPHUU Ha YIITyOEHHOM ypoBHE 00yueHus B 10—11
KJIacCaX, OTHOCUTCS KO BCEM COJAEpKaTelIbHbIM JIMHUAM Y4eOHOro Kypca, a
dbopMupoBaHHE  JIOTUYECKUX  YMEHHUH  pacmpeaensieTcsi HE  TOJIbKO  TIO
coJiepKaTelIbHbIM JIMHUAM, HO U 10 rojgaMm oOyudenus. ConaepxaHue oOpa3oBaHMs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus DenepanbHON padoueit
MpOrpaMMBbl, paclpeleIEHHBIM 10 rojaM oOO0ydYeHHUs, CTPYKTYPUPOBAHO TaKUM
o0Opa3oM, 9TOOBI KO BCEM OCHOBHBIM, MPHUHITUITHATILHBIM BOIIPOCAM OOYyYarOIIHECS
oOpamjaJiuCb ~ HEOJHOKPATHO. OJTO  TO3BOJISIET  OPraHUW30BaTh  OBJAJICHHE
F€OMETPUYECKUMHU TIOHSATUSMU U HABbIKAMHU TOCIIEOBATEIBHO U MOCTYHATENbHO, C
cOOJI0/ICHUEM TIPUHIUIIA TIPEEeMCTBEHHOCTH, @ HOBBIE 3HaHUS BKIIIOYATh B OOIIIYIO
CHCTEMY F€OMETPHUYECKHX MPEACTABICHUI 00yUaoUXCsl, pAaCIINPsA U YIIIyouss e€,
00pazyst MPOUYHbIE MHOYKECTBEHHBIE CBSI3U.

[lepexo kK M3y4YEHUIO TEOMETPUN HA YTIyOIEHHOM YPOBHE TTO3BOJISIET:

co3gath  ycioBus Uit guddepeHnuanuu  oOydeHHs,  MOCTPOCHUSA
WHIUBUTyIbHBIX 00pa30BaTeIbHBIX MPOTPAMM, 00CCIICUHNTh YITyOIEHHOE N3YICHHE
T€OMETPUHU KaK COCTABJIAIONICH yueOHOTo mpeameTra «MaremMaTrKay;

MOATOTOBUTH O0YYAIOUIUXCS K MPOJOIKEHUIO U3YUCHUS MaTEeMaTUKU C YYETOM
BbIOOpa Oyaymied mpodeccuu, obecreunBasi MPEEMCTBEHHOCTh MEXKIy OOIIUM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha wusyuyenme yueOHOro kypca «['eomerpus» Ha yriiyOn€HHOM YpOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Hexenro), B 11 kmacce — 102
yaca (3 Jyaca B HEJIE0).



COILEPKXAHUE OBYYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE IOHATHS CTEPEOMETPUU. T0OUKa, IPsIMast, IIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTre 06 aKCMOMATUYECKOM MIOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU
U CIIEACTBUS U3 HUX.

B3anmHOE pacronokeHue TMpsSMBIX B IIPOCTPAHCTBE: NEpECEKaroIInecs,
IapaJuIeNIbHBIE U CKPEIMBAOIIMECS NpsAMBIE. [[pu3HaKkyu CKpemmBarOIMXCS MPSIMBIX.
ITapannenbHOCTh NPAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: I1apajuIC/IbHBIE MPSIMBIE B
IIPOCTPAHCTBE, NAPAUICIBHOCTh TPEX IMPAMBIX, MAPAUICIBHOCTh MPAMOU U
wiockocTy. [lapannensHoe W IEHTpalibHOE MPOCKTHPOBaHHE, N300pakeHne (Guryp.
OcHOBHBIE CBOWMCTBAa MApaJUIENBLHOTO MPOEKTHpoBaHUSA. M300pakenue ¢uryp B
[IapaJuUICIbHOM TPOEKLUMH. YTJbl C COHAIPAaBICHHBIMU CTOPOHAMH, YIOJ MEXKIY
IIPSIMBIMU B ITPOCTpaHCTBE. [lapauiebHOCTh IIOCKOCTEN: IapajlIeIbHbIE INIOCKOCTH,
CBOICTBa MmapaienbHbIX MmIockocTel. [IpocTeiiiue npocTpaHCcTBEHHBIE (PUTYphI HA
IJIOCKOCTH: TETPASIP, HaPAILICIIENNIIE]T, IOCTPOCHUE CEYEHNUN.

[leprieHIUKYISPHOCTh NPSIMOM M IUIOCKOCTH: INEPNEHIUKYJIPHBIE NPSMBIE B
IIPOCTPAHCTBE, IPSIMBIE MTAPAJUICIIbHBIE U NEPIEHAUKYIIAPHBIE K INIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIIPHOCTH IIPSAMOM U IIIIOCKOCTH, TEOpEMaA O NPSAMOU NEPIEHAUKYIIAPHON
I0cKOoCcTH. OpTOrOHaJbHOE NPOEKTHUpOBaHME. [IepHeHIUKYIsp M HAKIOHHBIE:
pacCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM O INIOCKOCTH,
npoekuusi (QUrypbl Ha IUIOCKOCTh. [lepneHAMKYISIpHOCTh IUIOCKOCTEW: HpPHU3HAK
IIEPIICHIUKYJISIPHOCTH IBYX IIIIOCKOCTEN. TeopeMa 0 TpEX MepreHIUKyIIsIpax.

VYTIu1bl B IPOCTPAHCTBE: YrOJl MEXAY HPSIMOM U IUIOCKOCTBIO, ABYTPAHHBIA yro,
JIMHEWHBIA YTOJI ABYTPAHHOIO yria. TpéXrpaHHbI U MHOTOrpaHHbIe yribl. CBOMCTBA
IUIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBOWCTBA IUIOCKMX W JABYTPAHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUISl TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIIpusma: n-yrospHas
npu3Ma, mpsiMasi ¥ HAKJIOHHAS MpU3Mbl, OOKOBasi M MOJHAsl MOBEPXHOCTh MPHU3MBI.
[Tapamnenenunen, TpsAMOYroabHBIA MAapaJUICICNUNE] U €ro cBoWcTBAa. KpaTuaimue
MyTH Ha NOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. IIpocTtpaHcTBeHHas
teopeMa [ludaropa. Ilupamuga: n-yronbHas nupamuaa, npaBuibHAs U yCEUEHHAS
nupamupl. CBolicTBa péOep U OOKOBBIX TIpaHel MPaBUIBHOM NHUpaMHJBbI.
[IpaBwiIbHBIE MHOTOIPDAHHUKH: MNPABWJIBHAs IpU3Ma W IPaBWIbHAS NUPaMUIA,
MpaBWIIbHAS TPEYTOJbHAs MUpaMUAA U MPAaBUIBHBIN TeTpadap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ap, JOACKAdIP U UKOCADIP.



Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pédpa, AuaroHanu, yrisl. [lnomans
OOKOBOIl TOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH TMPSMOM TMPHU3MBI, IUJIOLIAAb
OCHOBaHMI1, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTU M IIOBEPXHOCTU MPABUIIBHOM MHUPaMUIbI, TeOpemMa O IUIOLIAIU
YCEUEHHON NTUPAMUBI.

CummMmerpuss B TNPOCTPAHCTBE.  ODJIEMEHTHl CUMMETPUM  IPABUIBHBIX
MHOTOTpaHHUKOB. CHMMETpUss B IPAaBUIBHOM MHOTOIPDAHHUKE: CHMMETPHS
Mapajulelienunesa, CUMMETpPUsS IPAaBWIBHBIX NPU3M, CHMMETPHUS NPABUIBHOU
APaMUBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, [JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBI KOJUIMHEAPHBIE, COHAIPABJICHHBIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB. JIEMCTBHS ¢ BEKTOPAMU: CIIOKEHHUE U
BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXKEHHUE BEKTOPA HA YUCIIO.
CaoiicTBa cioxkeHus1 BeKTOpoB. CBOMCTBAa YMHOXKEHHUs BEKTOpa Ha uncio. [loHsarue
KOMIUTaHapHble BEKTOpBl. lIpu3Hak KommuiaHapHOCTH TpEX BEKTOpOB. [IpaBmiio
napajuiesienunena. lTeopeMa O PaslIoKEHHH BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTOopaM. lIpsMoyrosipHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel
BekTOopa. CBf3pb MEXAy KOOpJAMHATaMH BEKTOpPA M KOOpPAMHATAMU TOYEK. YTOJ
MeX1y BeKTopaMu. CKaJsipHOE ITPOU3BEICHNE BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[loHsATHA: UWIMHIpPUYECKAs  IMOBEPXHOCTb, KOHUYECKas IMOBEPXHOCTD,
cepuueckas MOBEpXHOCTh, 00pa3yrolIre MoBepxHOCTel. Tena BpaleHus: UIHHID,
KOHYC, YCEUEHHBIH KOHYC, cdepa, map. BsaumnHoe pacnonoxenue cdepbl U
IJIOCKOCTH, KacaTejbHasi IUIOCKOCTh K cdepe. M300paxeHue Ten BpalleHHs Ha
miockoctr. Pa3BépTka nunmHApa u kKonyca. CuMmMeTpus chepsl 1 mapa.

O6béM. OcHoBHBIE cBolcTBa 00BEMOB Ten. TeopemMa 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajuienenunena u ciueactBus u3 He€. OOBEM mpsaAMON
HAKJIOHHOM MpHU3MBbl, LUIMHAPA, NUpaMHuIbl U KoHyca. OOBEM Iapa W IIapoBOrO
CErMeHTa.

KoMOunanmu Ttenm BpamieHus W MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
WIMHJP, ONMCaHHAs OKOJIO ImMHpa. [lepeceyenne cdeprl U mapa ¢ mIOCKOCTHIO.
Kacanue mapa u cdepsl miockocTero. IloHsITHE MHOTOrpaHHUKA, OMMCAHHOTO OKOJIO
cdepsl, cepbl, BIUCAHHON B MHOTOI'PaHHUK WJIM TEJIO BpalllEHUsI.

[Inomanps MOBEPXHOCTH LWIMHIpa, KOHYca, IJowmanb chepbl U e€ 4vacren.
[Tono6ue B mpoctpancTBe. OTHOIIECHHE OOBEMOB, TIUIOMIANCH TMOBEPXHOCTEH
nonobueix ¢Quryp. IlpeobpazoBanme momoOusi, romorerus. Pemienune 3amad Ha
IIJIOCKOCTH € HUCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.



[locTpoeHne cedeHuil MHOTOTPAaHHUKOB M TE€J BPALLCHHUSA: CEUYEHUs LUJIUHAPA
(mapajuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEUYECHHUs KOHyca (mapajijieiabHbIe
OCHOBAHUIO U TIPOXOJAIIME YEepe3 BEPIIHHY), CEUECHHs IIapa, METOJbl MOCTPOCHUS
CEYCHUMN: METOJ CJIEN0B, METOJ BHYTPEHHEIO IIPOCKTUPOBAHMs, METOZ IIepeHoca
CEKYIIEH TIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpancTBe. Onepanuu HajJ BEKTOpaMHu. BEKTOpHOE YMHOXKEHHE
BEKTOPOB. CBOMCTBA BEKTOPHOrO yMHOXkeHUA. [IpsmoyronbpHas cucrema KOOpAUHAT
B 1npoctpaHctBe. Koopaunatel BekTopa. Pasnokenue Bekropa 1o 0asucy.
KoopanHaTHO-BEKTOPHBIM METO/ IPY PELIEHUH T€OMETPUUECKUX 3a/1a4.

JIBH:KeHMsI B IPOCTPAHCTBE

JIBmkenus mpocTtpaHcTBa. OroOpaxenus. J[BwKeHuss U paBeHCTBO (uryp.
OOmme cBoiicTBa MABWKEHHWWA. BuIsl ABWKEHWH: MapaUIeNbHBIM  MEepeHocC,
LEHTpAJIbHAsl CHMMETpHUs, 3€pKajbHas CUMMETPHs, IOBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmast u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHETO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

1) rpaxxaanckoe BoCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKON TMO3UIIMHU OOYYaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOro OOIIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBax (YHKIIMOHMPOBAHUS  PA3IUYHBIX  CTPYKTYp, SBJICHUH, MPOLEAYP
IPaKJaHCKOTO 001ecTBa (BHIOOPHI, OMPOCHI U JAPYTOe), YMEHHE B3aMMOJIeHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C UX QYHKIUSIMH U Ha3HAUCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTh POCCUUCKOW TPaKIAHCKOW HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSAM POCCUHCKMX MAaTEMATHUKOB M POCCHUHCKOM MaTeMaTH4YE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE HJTHUX JIOCTHKEHUW B JIPYTUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HaHUE IYXOBHBIX IIEHHOCTEH POCCHUHCKOTrO Hapoja, CPOpPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTHKCHUN HAYKU U JESITEIbHOCTHIO YYEHOT0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OyAyIIero;

4) 3cTeTMYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJlay, PEIICHUM, PacCy IACHUH, BOCIIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocMTAHME:

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHAThH MaTEMaTHUECKUE 3HAHUS B WHTEpecax
3I0pOBOro M Oe30macHoro odpasa >KM3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY
3I0pOBBIO (3I0pOBOE MMUTaHME, COAJTAHCUPOBAHHBIA PEXKUM 3aHATUH U OT/AbIXA,
perynspHas (u3nueckass AaKTUBHOCTH), (U3MUYECKOE COBEPIICHCTBOBAHUE IMPH
3aHATHUSAX CIIOPTUBHO-0310POBUTENBHON AEATENBHOCTDIO;

6) TpyaoBoe BocnnuTaHue:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH TPYAOTIO0HS, UHTEPEC K PA3INYHBIM
chepam mnpodeccuoHATBHON JesATEIbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U g
MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynmymiel mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY 00pa30BaHUIO U CAMOOOPA30BaHUIO HA MPOTSKEHUU BCEH JKU3HH,



FOTOBHOCTh K AaKTMBHOMY Yy4YaCcTUIO B  PEIICHUWH MPAKTHYECKUX  3ajad
MaTeMaTU4YECKOU HalPaBJIECHHOCTH;

7) 3K0JIOrH4ecKoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh  JKOJOTMYECKOW  KYJIbTYpbl, IOHMMAaHHUE  BIIMUSHUSA
COIMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MNPUPOJHONM U COLMAIBHOMN
Cpelbl, 0CO3HAHHE TJI00ATHHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeM, OpUeHTAIHS Ha
MPUMEHEHUE MAaTEMATUYECKUX 3HAHUU JIJIsl pEIIeHUs 3a/1ay B 00JaCTH OKpYKarouien
Cpenbl, IJIAHUPOBAHUE TMOCTYNMKOB M OLICHKM HMX BO3MOXHBIX MOCIEICTBUN IS
OKpY>Karollen Cpeibl;

8) neHHOCTH HAYYHOT0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIICCTBEHHOW MPAKTHKH, TOHUMAHUE MaTEMaTHIECKON
HayK{ Kak c(epbl YeJTOBEUYECKON NEeITeIbHOCTH, 3TAIOB €€ Pa3BUTH M 3HAYUMOCTH
JUISL pa3BUTHs IIMBWIM3AIMHM, OBJIAQJICHHE S3bIKOM MATEMAaTUKH U MaTeMaTH4eCKOU
KYJIbTYpOH KaK CPeICTBOM IO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO IEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesbHbIe YHHUBEPCAIbHbBIE YUeOHbIE /1eiicTBUS

ba3oBble 1oruueckue AeicTBuU:

BBISIBIIATH W XapaKT€pPU30BATh CYIIECTBEHHBIE IPU3HAKKM MaTeMaTHYECKUX
00BEKTOB, TTOHATUN, OTHOIIICHUN MEXTYy TMOHATHAMHU, (HOPMYIUPOBATH OMPEACIICHUS
MOHSATUH, YCTaHABIMBAThH CYIIECTBCHHBIA MPU3HAK KJIacCU(PHUKAIINN, OCHOBAHUS IS
000011IeHHs U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMAT, dbopMmynupoBaTh M MpPeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, EAUHUIHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBIIATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYHS B
dakTax, MaHHBIX, HAOMIOMECHUAX W YTBEPXKIACHUSAX, NpEaIaratb KPUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTHUBOPEUHIA;

JieNaTh BBIBOJBI C HCMOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUHN, YMO3AKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTHh CAMOCTOSITEIHPHO JIOKA3aTEIhCTBA MAaTEMAaTHYECKHX YTBEPIKICHHM
(TpsiMBIE W OT TIPOTHUBHOTO), BHICTPAWBATh APTYMEHTAIINIO, MIPUBOIUTH TPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh CMOCOO pemieHus y4eOHOM 3amauu  (CpaBHUBATH  HECKOJBKO
BapUAHTOB PEIICHUS, BRIOMPATh HAanOOJee MOAXOAAIINN C YIETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTCPUCB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:



HCIIOJIB30BaTh BONPOCHI KaK MCCIENOBATEIbCKUI WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh BOIIPOCHI, bukcupyromme IPOTHUBOPEYHE, npobiemy,
YCTaHABIIMBATh UCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO
MO3ULINI0, MHECHHUE;

IIPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIETOBAHNE 110
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYecKOro OOBeKTa, SBJICHHs, Ipolecca,
BBISIBJICHUIO 3aBUCHMOCTEN MEXIY 00ObEKTaMU, SIBJICHUSIMHU, TPOLIECCAMU;

CaMOCTOSITeNIbHO (hOpMyIHpoBaTh OOOOIIEHHUS U BBIBOJABI IO pe3ysbTaTaM
IPOBEAEHHOTO  HAONIONEHHUS,  HUCCIENOBaHMs,  OLEHUBaTh  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MIPOTHO3MPOBAaTh BO3MOKHOE pPa3BUTHE IIpOILlEcCa, a TaKKe BBbIJIBUIAThH
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCJIOBUSIX.

Pabora ¢ ungopmaumeii:

BBISIBIIATH JAePUIUTH MHGOPMAIIMK, JaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha
BOITPOC U JUISI PELIEHUS 33/1a4U;

BbIOMpaTh MH(OPMALMIO W3 MCTOYHUKOB PA3TUYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3HPOBATh U MHTEPIIPETUPOBATh HHPOPMAIMIO PA3TMYHBIX BUIOB U (HOpM
IIPEACTABIICHMUS;

CTPYKTYpUpOBaTh HH(OPMALIMIO, MPEICTaBIATh €€ B pa3iMuHbIX (opMax,
WUTIOCTPUPOBATh IpapuuecKy;

OLICHUBATh HaJEKHOCTD uH(popmanuu o CaMOCTOSTEJIbHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBbIE YHHBEpPCAJbHbIE YUeOHbIE 1eiCTBUSA

Oo0mmenue:

BOCIIPUHUMATh U (HOPMYJIMPOBATH CYXKJICHHUS B COOTBETCTBUHM C YCIOBHUSMH H
1EJIIMH OOIIEHHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMACBMEHHBIX ~ TEKCTaxX, JaBaTh TOSCHEHHS TI0 XOAY pEIICHHWS 3a1adw,
KOMMEHTHPOBATH MOTYICHHBIN pe3yibTarT;

B XO0/€¢ OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
po0JIeMBl, pelIaeMoM 3a/1auu, BICKAa3bIBaTh UJIEH, HAIICJICHHBIC Ha TIOMCK PEIICHHUS,
COTIOCTABJISATh CBOM CYXICHUS C CYXJICHUSMH JPYTUX YYaCTHUKOB JIHAJiora,
oOHapy)XMBaTh pa3IW4YMe W CXOJACTBO TIO3UIMH, B KOPPEKTHOW dopme
(bopMyIUpPOBaTh PAa3HOTIACHS, CBOM BO3PAKCHHUS,

MIPEACTABISITh PE3YNbTATHl PEIICHUS 3aJadd, SKCIEPHUMEHTa, HCCICIOBAaHMS,
MIPOCKTa, CAaMOCTOSTEILHO BBIOMpaATh (opMaT BBICTYIUICHHUS C YYETOM 3ajad
MIpe3eHTAIlMU U OCOOCHHOCTEN ayIUTOPHH.

PeryasiTuBHbIe YHUBeEpCAJbHbIE Y4eOHbIE el CTBUSA
Camoopranusanus:



COCTaBJIATh IUIAH, QITOPUTM pPELIECHUs 3aJauyM, BBIOMpPATh CHOCOO pEIIeHUs C
y4E€TOM MMEIOIIHUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJICKT:

BJIa/IE€Th HaBBIKAMH MO3HABATEIbHON peeKkcun Kak OCO3HAHUS COBEpPLIAEMbIX
JACHCTBUIM W MBICTUTEIBHBIX IIPOIECCOB, WX pPE3yJIbTaTOB, BIAJAECTh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pPEelIeHUs MaTeMaTHYeCKOu
3a/a4w;

NpEeIBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IPH PELICHUU 3a/ayH,
BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaAWJCHHBIX OMMOOK, BHISBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE Pe3yJbTaTa LEIN W YCIOBUSM, OOBICHITH MPUYMHBI
JOCTHKCHHSI WJIM HEJAOCTIDKCHUS PE3yJbTAaTOB JAEATEIbHOCTH, HAaXOAWTH OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATEIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NPEUMYINECTBA KOMAaHIHON W HWHAWBHUIYaTbHOU
paboThI MpHU pelIeHnr y4eOHBIX 3a/1a4, IPUHUMATD 11€7Tb COBMECTHOU JI€ATEIHHOCTH,
IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM palOThI, pacHpenesiaTh BHJIBI padoT,
JOrOBapUBaThCs, OOCYKJaTh HPOLECC U pPe3yJbTaT paboThl, 0000IaTh MHEHHUS
HECKOJIbKUX JIIOJEH;

y4acTBOBaTh B TPYMIOBBIX (opMmax paboTel (0OCykaeHHs, 0OMEH MHEHHH,
«MO3TOBBIC HITYPMBD) U WHBIE), BHIIIOJHATH CBOIO YacTh PabOTHl U KOOPAMHUPOBATH
CBOM JIEUCTBUS C IPYTMMH YJI€HAMH KOMAaH]Ibl, OLIEHUBATh KAYE€CTBO CBOETO BKJIa/la B
o0mMii  OpOAYKT MO  KpUTepHsM,  CHOPMYJIHMPOBAHHBIM  y4aCTHUKAMU
B3aMMO/JICHCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TOHSTUSIMU CTEPEOMETPUH  TIPU
pEeLIEHNH 3a7a4 ¥ MPOBEICHUN MaTEeMaTHUECKUX PACCYKIACHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJICACTBUS M3 HUX IPU PELICHUU
reoOMEeTPUYECKUX 3a/ady;

e KJIACCH(UIMPOBATh B3aHMHOE PACIOJOXKECHHE TMPSMBIX B IPOCTPAHCTRBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO OMIEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C YIJIAMU B TIPOCTPAHCTBE:
MEXKTy IPSIMBIMU B POCTPAHCTBE, MEXIY MPSMOU U IIIOCKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH,

e CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MpU3Ma,
nupamMua, NPSMOYTOJIbHBIN Mapajuiesenunea, Kyo);



e KJIacCUPUIMPOBATH  MHOTOIPAHHHWKH,  BBIOMpass  OCHOBaHUA  JUIS
KJIacCHU(DHUKAITUH;

e CBOOOJHO  OMEpUPOBaTh  TMOHATHSIMH, CBSI3aHHBIMA C  CCUCHHEM
MHOTOTPAaHHHUKOB IIJIOCKOCTHIO;

e BBINOJIHATH MAPAIIIEIBHOE, IEHTPAIIBHOE U OPTOTOHAJIIBHOE TPOEKTUPOBAHUE
buTyp Ha TUIOCKOCTh, BBITIOIHATH H300pakeHUs GUTYP Ha TUIOCKOCTH;

e CTPOUTHb CEYEHUS MHOTOTPAHHUKOB PA3JIUYHBIMU METOJIaMH, BBITIOIHSTH
(BBIHOCHBIE) TIJIOCKME YEPTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAJNA MMOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma, MUPaAMUJIA),
TEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMU: CHMMETPHS B IIPOCTPAHCTBE, IIEHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh M TNIOCKOCTh CHMMETPHUH (QUTYPHI;

e CBOOOJHO OIEPUPOBATH TMOHSATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAWHATaM B MPOCTPAHCTBE;

e BBIMNOJHSTH ACUCTBUS HaJl BEKTOPAMH;

e pellaTh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOILICHUH U
HaXO0XJICHUE T€OMETPUUYECKUX BEJIMYHMH, IPUMEHSS U3BECTHBIE METOJbI IIPU
pElIEHHH MaTEMAaTHYECKUX 3a/a4 MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHSATH TMPOCTEUIIME TPOTPaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1ay;

e U3BJEKaTh, MPeoOpa3oBBIBATH W HHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TIEOMETpUUYECKUX (Urypax, MpeJCTaBICHHYI0 Ha
yepTexKax U pUCYHKax;

e TMPUMEHSTH MOJYYCHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBAThH U aHAJIM3UPOBATH
pealbHbIE CUTyallMW, IPUMEHATh U3YUYEHHBIC MOHATHS B IMPOLIECCE MOMCKA
pelIeHus MaTeMaTuuecku cHOpPMYJIUPOBAHHOW TPOOIEMBbI, MOJEIUPOBATH
peajbHbIE CHUTYallMM Ha SI3bIKE T€OMETPHUH, HUCCIEA0BATH MOCTPOCHHBIC
MOJIEIM C UCIOJb30BaHUEM T'€OMETPUUECKUX MOHATUM M TEOpeM, ammapara
anreOpbl, peliaTh MPAKTUYECKUE 3a/laud, CBS3aHHBIE C HAXOXKJCHHEM
F€OMETPUYECKUX BEJIMYHH;

e HMETh IMPEACTABICHUS OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUHM Kak
COCTaBHOM yacTu (PyH1aMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH TMOHATUAMH, CBSI3AaHHBIMH C IWJIMHIPUYECKOM,
KOHUYECKOM U  chepuuecKorl MOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI
MOJTYyYEHUS,;



ONEpUPOBATh IMOHATHUSAMH, CBSA3aHHBIMU C TEJIAMH BPALICHUS: LWJINHIPOM,
KOHYCOM, c(hepoii 1 mapowm;

pacro3HaBaTh Tella BpalleHus (MIIHHAP, KOHYC, cepa U map) u 00BICHAThH
CHOCOObI MOJTYUYEHUS TEJl BpalLlCHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOI0KEHUE CPEPBI U MIIOCKOCTH;
BBIUKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TE€JN BpAILCHHUS,
00BEMBI W TUIOMIANM TOBEPXHOCTEH MHOTOTPAHHMKOB M TEJ BpAIICHUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POPMYIT;

CBOOOZHO OIEPUPOBATh MOHATUSAMH, CBSI3AHHBIMM C KOMOMHALMSIMHM Te
BpallleHUsT U MHOIOTPAHHUMKOB: MHOTOTPaHHMK, BIIMCAaHHBIA B cdepy H
ONMCaHHBIA OKOJIO c(epbl, chepa, BOMCaHHAST B MHOTOTPAHHUK WJIH TEJO
BpAaIlICHUS;

BBIYKCIIATh COOTHOIIECHHUS MEXIY IUIOIAAsIMU MMOBEPXHOCTEW U O0BEMaMuU
ITOJTOOHBIX TEJI;

n300paxarb U3yyaemble (PUTYpBl, BHITOJIHATE (BBIHOCHBIE) IUIOCKUE YEPTEKHU
U3 PHUCYHKOB TPOCTHIX OOBEMHBIX (QUIYyp: BHUA CBEPXYy, COOKYy, CHH3Y,
CTPOUTDH CEYEHUS TEJ BPALLECHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, NpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

cBOOOHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONIEPALIMHU HAJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CUCTEME KOOPIMHAT;
peniaT reOMETPUYECKUE 3aJa4l Ha BBIUMCICHUE YIJIOB MEXIY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYHMCIIEHUE PACCTOSHUNA OT TOYKH JO IUIOCKOCTH, B LEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOAA MPU PELICHUH;

CBOOOZHO ONEpUPOBATH TOHATUSMHU, CBS3aHHBIMU C JIBUJKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOWCTBA IBUKCHU;

BBITIONHATh M300pPaKEHUST MHOTOTPAHHUKOB W TEJN BpalleHUA TMpH
MapaJyIeIbHOM  TIEPEHOCE,  UCHTPAIBHOM  CHUMMETPHH,  3€PKAIBbHOMN
CUMMETPUH, TIPY TIOBOPOTE BOKPYT MPSMOiL, TpeoOdpa30BaHUs MOI00HS;
CTPOUTH CEYEHUS MHOTOI'PDAaHHHMKOB M TEJI BPALICHUSA: CEYEHUS LWIMHIAPA
(mapayiesNIbHO M NEPIEHIUKYJISIPHO OCH), CEYEHHUs KOHyca (mapasuleibHbIe
OCHOBAHMIO ¥ IPOXOJIAIIME YEPE3 BEPILINUHY ), CEUECHUS 1I1apa;

UCIIOJIb30BaTh METOAbl TMOCTPOCHHUS] CEUEHUH: METOJ CIEAO0B, METO]
BHYTPEHHETO IPOEKTUPOBAHNUS, METO/ IEPEHOCA CEKYILEH INIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKIACHMUS;



OPUMEHATh TEeOMETpUYECKUE (DaKThl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJararmliuX HECKOJbKO IIAaroB pELICHMs, €CIU YCIOBHS
IPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOH (opMme;

pemars 3aJadyd  Ha JOKa3aTeJbCTBO MATEMATUYECKUX OTHOLUCHUM U
HAaxO0KJICHUE T€OMETPUUECKUX BEIUYUH;

IIPUMEHSTh IPOTPAMMHBIE CPEACTBA M JIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI [IPY PELIEHNUN CTEPEOMETPUYECKUX 3a1aY;

IIPUMEHSTH MOJTYyYCHHBIE 3HAHUSA HA MPAKTHUKE: CPABHUBATH, AaHAJIU3UPOBAThH
U OLCHUBATh pPEAJbHbIC CUTyalMd, IIPUMEHATb W3YYEHHBIC IIOHATHA,
TEOPEMBI, CBOMCTBA B IIpOLECCE IIOMCKA pELICHWs MaTeMaTHU4EeCKU
chopMyIUpPOBaHHON MPOOIEMBI, MOJECIUPOBATh pEabHbIE CUTyallud Ha
SI3bIKE TEOMETPHUM, MCCIEAOBATh MOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHUEM
TeOMETPUUECKUX TIOHATHH W TeopeM, ammapata anreOpbl, pemaTh
IIPAKTUYECKUE 3a1a4yd, CBA3aHHBIE C HAXOXIECHHUEM TI'€OMETPUUYECKUX
BEJINYNH;

UMETh TPEACTAaBICHUS 00 OCHOBHBIX JTalax pa3BUTHSI T€OMETPUH Kak
COCTaBHOM yacTu (yHAAMEHTA Pa3BUTUSA TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne

HanmeHoBaHue pa3iesioB U TEM

KoaunuyecTBo 4acoB

KonTposabu

IMpakTyeck

JuexkTpoHHbIe (HU(pOBLIEL)

n/n MPOrpaMMbl Bceero o0pa3oBaTte/ibHbIE PeCypChl
ble padoThl ue padboTbl
1 BBeneHue B ctepeoMeTpuio 23 1 http://school-collection.edu.ru
) [TapanneabHOCTh NPSIMBIX U TNIOCKOCTEN B g https://resh.edu.ru/ http://school-
MPOCTPAHCTBE collection.edu.ru
B
3 SAMMHOC PACTIONIOMEHHE HPAMBIX B 6 1 http://school-collection.edu.ru
MIPOCTPAHCTBE
II
4 epHeHHHIiyﬂﬂpHOCTB TPAMBIX 1 25 http://school-collection.edu.ru
MIJIOCKOCTEH B IPOCTPAHCTBE
https://resh.edu.ru/ http://school-
5 VYTIbl ¥ paccTOSHUSA 16 1 .
collection.edu.ru
6 MHororpaHHuKu 7 1 http://school-collection.edu.ru
7 BeKTODLL B [IDOCTHANCTEE 12 http://school-collection.edu.ru
p poctp https://resh.edu.ru/
I1 000
8 OBTOPERHE, 000 meHI:Ie 1 5 2 http://school-collection.edu.ru
cHCTeMaTH3aIvs 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



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

11 KVIACC

HaumeHoBaHue pa3/ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LM (pPOBbIE)

Ne n/m Kontpoasn | IlpakTnuec
NporpamMmbl Bcero o0pa3oBaTejibHbIE PECYPChI
ble padoThl KHe padoThl
1 AHanuTuyeckas reoMeTpust 15 1 http://school-collection.edu.ru
IT 000
2 OBTOPEHHE, 000 meHIiIe " 15 1 http://school-collection.edu.ru
CHCTeMaTH3alus 3HaHUH
https://resh.edu.ru/ http://school-
3 O06bEM MHOTOTpaHHHKA 17 1 s resiLeCl p:/75¢hoo
collection.edu.ru
https: h.edu.ru/ http://school-
4 Tena patmeHus 4 1 tps //.res edu.rw/ http://schoo
collection.edu.ru
I1 0Bé
5 JTOTHA/H TOBEPXHOCTH H ODBEMBL 9 1 http://school-collection.edu.ru
KPYTJIBIX TE€J
6 JBrxeHus 5 1 http://school-collection.edu.ru
. [ToBTOpeHME, 00600IIEHNE 1 17 ) https://resh.edu.ru/ http://school-
CHCTEeMaTH3aIusI 3HaHUI collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoan
HbIe
padoThI

IIpakTHyec
KHe
padoThbI

JlaTa
U3yYeH
us

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA

PUCYHKC IJIIOCKOCTH, MAapaAJJICIIbHBIX IIPAMBIX

(OTpe3KoB), cepeAMHBI OTpe3Ka

[ToHsATHS cTEpeOMETPHH: TOUYKA, PsSMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300paKEHUsI HA PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX IPAMBIX
(OTpe3KOB), cepeAMHBI OTpe3Ka

[lonsTHs: nepecexarouuecs MIOCKOCTH,
nepeceKaroImecs npsmas v miIocKoCTh;
HOJIyTIPOCTPAHCTBO

Ilonstus: MnepeCceKaromuecs 1mIoCKOCTHU,
MepeCCKaromurecCs 1psamMasd U IJIOCKOCTD,
MOJIYIIPOCTPAHCTBO

MHoOrorpaHHHKH, U300paKCHHE
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHUKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYP,




HECYIIECTBYIOIINUX 00BEKTOB

AXCHOMBEI CTCPCOMCTPHH U IICPBBIC
CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HUX. CriocoObl 3a1aHus
IIPSIMBIX U IJIOCKOCTEW B POCTPAHCTBE.
O0603HaueHus NPSAMBIX U IUIOCKOCTEN

10

N3o06pakenue ceueHnit mupamMmuIbl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJAT YEpeE3 UX
pé6pa. N3o0paxenue nepecedeHus
IIOJIY4E€HHBIX IUI0CKOCTeN. PackpammBanue
IOCTPOCHHBIX CEYEHUH pa3HbIMU LIBETaMU

11

N3o06paskeHue ceueHnii mupamMmuIbl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEepE3 UX
pé6pa. N3o0paxenue nepeceueHus
HOJTYYEHHBIX IJIOCKOCTeH. PackpammBanue
IOCTPOCHHBIX CEYCHUI Pa3HBIMHU IIBETAMH

12

N3o06pakenue ceueHnit mupamMuIbl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pé6pa. N3ob0paxenue nepecedeHus
HOJTYYEHHBIX IJIOCKOCTeH. PackpammBanue
HOCTPOCHHBIX CEYCHUI Pa3HBIMHU IIBETAMH

13

N3o06pakenue ceueHnii mupamMmuIbl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepE3 UX




pé6pa. N3o0paxenue nepecedeHms
MOJYYEHHBIX IIOCKOCTEN. PackpalunBanne
MOCTPOCHHBIX CEYEHUN Pa3HBIMU I[BETAMHU

14

Mertoz crie10B AJIs TOCTPOCHUSI CEUSHUIMA

15

Meron cienoB AJig IOCTPOCHHUS CEUEHU.
CBoiicTBa IepeceuyeHU MPSMBIX U
IJIOCKOCTEN

16

Merton cienoB Uit OCTPOSHHSI CEYCHUH.
CBolicTBa nepece4eHnil MpsIMbIX U
IUIOCKOCTEH

17

[MocTpoenwne cevuenwmii B nmupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEW U 3aMKCh I1aroB
MOCTPOEHUS

18

[TocTpoenwne ceuenwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MOCTPOEHUS

19

[MocTpoenwue cevuenwmii B nmupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEN U 3aMKCh I1aroB
MOCTPOCHUS

20

[TocTpoenwne cevuenwmii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEN U 3aMKCh I1aroB
MOCTPOEHUS




21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJILHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B cCUCHUSIX HA
BBIHOCHBIX 4epTexax. Mctopust pa3Butus
TJIAHUMETPHUHU U CTEPEOMETPUHU

23

KoHTtponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacmosioxkeHue npsmbix B
npocTtpancTBe. CKpenBaronyecs npsmele.
IIpu3Haky CKpeUBaOILKUXCS PSAMBIX.
[TapamienbHbIE IPSIMBIE B IPOCTPAHCTBE

25

TeopemMa o CylIecTBOBaHUU U
€IMHCTBEHHOCTHU NIPSAMOI MapasuiesIbHON
JAHHOM IPSIMOM, MPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAalllel Ha JaHHOU
npsiMou. Jlemma o nepeceueHuun
NapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsIMBIX. Teopema o
TpEX mapasuieIbHBIX NpAMBIX. Teopema o
CKPEIIUBAIOIINXCS MPSIMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIC
CBOWCTBA MMAPAJUICIHHOTO MPOCKTUPOBAHHUSI.
N3o06paxenue pa3HbiX GUryp B
HapaJyIeIbHOMN POEKIIUH




28

[lenTpanbpHas mpoekuus. Yroi ¢
COHAIIPaBJIEHHBIMU CTOPOHAMU. YTOJI MEX]TY
IPSMBIMH

29

3ajauu Ha J0Ka3aTeNlbCTBO U UCCIIEI0BAHMUE,
CBSI3aHHBIE C PACIOJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[ToHsTHA: MTapaUIEIEHOCTD NPSIMOU
IUIOCKOCTH B ITpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMON M TIIOCKOCTH.
CaoilicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

["'eomeTpuueckue 3a1aun Ha BEIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapauIeIbHOCTbIO MPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoeHue ceueHus, TPOXOASILETO Yepes3
JAHHYIO MPSIMYIO Ha YepTEkKE U
MapaJuIeIbHOTO APYrou npsmoiu. Pacuér
OTHOUIEHUI

33

[MapannenbHas MPOEKIUs, MIPUMECHEHUE IS
MIOCTPOCHHMSI CEUCHUH KyOa u
napauienenunena. Ceoicraa
napauIeJienuIe/1a u Ipru3Mbl

34

HapanneJn,HLIe IIJIOCKOCTHU. HpI/ISHaKI/I
NapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

TeopeMa O MMapaJuICJIbHOCTH U




CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXO[[SIHIGfI
yepes TOUKY, He MPUHAJICKAILYIO JaHHOK
IIJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CBolicTBa napajuleabHbIX IIOCKOCTEH: O
HapajjieIbHOCTH MPSMBIX IIEPECEUYECHUS IPU
MEPECEYCHU N IBYX MapajjlelIbHbIX
IIJIOCKOCTEN TpeThen

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKTFOYEHHBIX MEXK]Ty MapajlieIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHUH MTPSIMOH ©
JBYMsI TapajlIeIbHBIMU TIOCKOCTSIMU

38

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CoiicTBa Ky0a U MPsIMOYT'OJILHOTO
napajuleenune1a

41

Brrunciienue MH OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM IapajuIeIenuIe e

42

[leprieHIUKYIAPHOCTD MPSMOM U TIOCKOCTH.
[Tpu3Hak neprneHIuKyISpHOCTU IPSIMOU U
IJIOCKOCTH

43

[leprieHIUKYIAPHOCTD MPSMOM U TIOCKOCTH.
[Tpu3Hak neprneHIuKyISpHOCTH IPSIMON U
IUIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAAILIEH

4 yepe3 TOUKY IIPOCTPAHCTBA U
HEePHEHIUKYISAPHOH K MJIOCKOCTH

45 [InockocTu U nepneHAUKYISIPHbIE UM
IpsIMble B MHOTOTpaHHHUKaX

46 [TnockocT ¥ nepreHANKYIIpHbIE UM
IpsMble B MHOIOIpaHHHUKaX

47 [lepnennukynsp u HakinoHHas. [locTpoenue
NEePIEeHIUKYJIApa U3 TOUKU Ha NPSIMYIO

43 [lepnennukynsp u HakinoHHas. [locTpoenue
NEePIEeHIUKYJIApa U3 TOUKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKyIspax (mpsmas
u oOpartHas)

50 Teopema o Tpéx neprneHaAuKyapax (mpsmas
u oOpaTHas)

51 Yros Mexay CKpeIMBAIOLIIMMUCS PSIMBIMHU

5 [Touck neprneHAUKyISIpHBIX NPSIMBIX C
MOMOUIbIO NEPIEHINKYIISIPHBIX MIIOCKOCTEN

53 OpTOroHanbHOE MPOEKTUPOBAHUE
[MocTpoenue cedenuii Kyoa, mpU3MBI,

54 IPaBUIbHOMN NMUPAMHUIBI C TOMOIIBIO
OPTOrOHAJILHOM MPOEKINH
[Moctpoenue cedenuii Kyoa, mpU3MBI,

55 MPaBHWJILHON TUPAMHUJIBI C TTOMOIIBIO

OPTOrOHAJILHOM IPOEKIINU




56

CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
wiockocTH. [1nockoctu cummerpuii B
MHOTOTpaHHHUKaX

57

[Ipu3Hak nepnesauKyJISIpHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEJACTBUE CUMMETPUH

58

[IpaBusibHBIE MHOTOTPpAaHHUKHU. Pacuér
pPAcCTOSTHUM OT TOYKHU JO IIIOCKOCTH

59

[IpaBuiibHBIE MHOTOIpaHHUKHU. Pacyér
pacCTOSHUN OT TOYKHU 1O INIOCKOCTH

60

Crioco0ObI ONYCTUTH MEPIIEHAUKYIISPHI:
CUMMETpHUS, CABUT TOYKH I10 NAPAILIIEIbHOU
IPSAMOM

61

CnBur no HenapauieabHON IPSIMOH,
WU3MEHEHUE PACCTOSHUM

62

KoHTtponbHas padora "B3aumHoe
pacroIoKeHHe MPSMBIX U MIIOCKOCTEH B
npocTpaHcTse"

63

HOBTOpeHI/ICZ yroJja Mexay npsAMbIMA Ha
IIJIOCKOCTH, TPUT'OHOMCTPHUS B
IIPOU3BOJIBHOM TPEYT'OJIbHUKE, TCOpPEMaA
KOCHUHYCOB

64

IToBTOpEHME: yroa MexIy
CKPELIMBAIOIUMUCS MPSIMBIMU B
IPOCTPaHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie MCTO/bI BBIYUCIICHUS yTIJIa
MCKAY NPAMBIMHA B MHOT'OI'PaAaHHUKAX




66

JIByrpansbliii yroa. CBOMCTBO JTMHEWHBIX
YIJI0B IBYTPAaHHOIO yria

67

[lepnienqukynspHsie miockoctu. CBoiicTBa
B3aMMHO TEePIEeHINKYISIPHBIX MITOCKOCTEN

68

HpI/IBHaK NEPpNECHAUKYIISIPHOCTH HJ'IOCKOCTGIZ;
TCOpPEMA O HpHMOﬁ MEepeCCUCHU IBYX
MJIOCKOCTEM NEPpHUCHAUKYIIAPHBIX TpeTLefI
IIJIOCKOCTH

69

[IpsiMoyToBpHBII Mapasuienenunesn; Kyo;
WU3MEPEHMS], CBOUCTBA IPSIMOYTOJILHOTO
napajulejenumne1a

70

TeopeMa 0 AuaroHanu NPSAMOYTOJIbHOTO
napaesenunesa u ciieAcTBrue u3 Heé

71

CrepeomeTpuyuecKkue U MPUKIaIHbIC 33]1a4H,
CBSI3aHHBIE CO B3AMMHBIM PACIIOJI0KECHUEM
MPSMBIX U IJIOCKOCTH

72

HOBTOpeHI/ICZ CKPCHIUBAIOIIHUECA IIPAMBIC,
mapaJuiCJIbHbIC IIIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

Hapa mapajiCJIbHbIX IJIOCKOCTEM Ha
CKPCHIUBAIOIUXCS IIPAMBIX, PACCTOSAHHUC
MCKAY CKPCIIHMBAOIIUMUCA MPSAMBIMHA B
IMPOCTBIX CUTyalluAX

74

Paccrosnue ot Touku 10 IIJIOCKOCTHU,
pacCToOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruncrnenue paccTosHUN MEXITY




CKPEIIMBAIOIIMMHUCS TPSMBIMU C ITOMOILBIO
MEPIECHANKYJISIPHOMN TIIIOCKOCTH

TpéxrpaHHblii yroJi, HEpaBEHCTBA JJIst
TpexrpanHbix yrioB. Teopema [Tudaropa,

76 TEOPEMbl KOCUHYCOB U CUHYCOB JIJIsi
TPEXTPAHHOTIO yIJIa

77 DneMeHTHI ChepUIecKoil reOMEeTPUH:
reo/1e3n4YeCKre JMHUU Ha 3emiie

78 Kontponbnas padota "Yrisl u paccrosaus"

79 CucremaTtu3zanus 3HaHui "MHOTOrpaHHUK U
€ro 3JeMeHTh!"

20 [Tupamuga. Buael nupamu. [IpaBunbHast
nupamuia

21 [Ipusma. [IpsimMast 1 HAKJIOHHASI IPU3MBI.
[IpaBunpHas npuszma

22 [Ipssmoit napaienenunen, NpsMoyroIbHbIN
napaJiesnienume, Kyo

23 Brinykiibie MHOTOTpanHuku. Teopema
Ditnepa
Brinykiibie MHOrorpannuku. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIPaBUIIbHBIE
MHOT'OIPAaHHUKHU

85 KoHTtponbHas padora "MHororpaHHuKu"

26 [TonsiTHE BekTOpa HA MJIOCKOCTH U B

IIPOCTPAHCTBE




87 CyMMa BEKTOPOB 1
88 Pa3zHocTh BEKTOpOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOXKEeHHEe BEKTOpa Ha YHCIIO 1
01 Paznoxxenue Bektopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJHON TUIOCKOCTH
92 CkansipHO€ NPOU3BEICHUE 1
93 Boruncnenue yria Mexry BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1
95 [Ipocreiinue 3a1aun ¢ BEKTOpamMu 1
96 [Ipocreiinue 3aa4u ¢ BEKTOpaMu 1
97 [Ipocreiiiue 3a7a4u ¢ BEKTOpaMu 1
98 O06o001eHne U cucTeMaTru3alus 3HAaHUN 1
99 O060011IeHNE U CUCTEMATU3aIUs] 3HAHUI 1
100 Wrorosas koHTpoJsibHas paboTa 1
101 HroroBast KoHTposIbHas paboTa 1
102 O00011IeHNE U CUCTEMATU3aIUs] 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOIT'PAMME




11 KVIACC

KonuuyectBo yacos 1 DJIeKTPOHHbIE
aTa
Kontpoan | Ilpakruuec uugposbie
Nen/m | Tema ypoka U3y4eH
Bcero HbIE KHe st o0pa3oBaTe/bHbIE
padoThI padoThI pecypcol

1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa 1

Ha TJIOCKOCTH U B MMPOCTPAaHCTBE"
) [ToBTOpenue Temsl "CkaisspHoe 1

MIPOMU3BEEHNUE BEKTOPOB"
3 [loBTOpenue Temsl "Bprunciienue yria 1

MEXIy BEKTOpaMH B IpOCTpaHCcTBE"
4 [loBTOpenue Temsl "YpaBHeHHE MPSAMOI, |

IPOXOJsIIel yepes JBe TOUKu"
5 YpaBHEHHE ILTIOCKOCTH, HOPMAJb, 1

ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE ILLTIOCKOCTH, HOpPMAJb, 1

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeeHne 1
g JInHeliHbIE HEPABEHCTBA, JIMHEHOE |

porpaMMHUpPOBaHUE
9 JIuHeliHbIe HEPaBEHCTBA, IMHEWHOE 1

IporpaMMHUpOBaHUE
10 AHaMTUYECKHE METOIBI pacyéTa yria |

MCXKAY NPpAMBIMHA B MHOT'OI'PAHHUKAX




AHaMTUYECKUE METOIBI pacyéTa yria

H MEXIY IIOCKOCTSIMUA B MHOTOTPaHHUKAX

12 ®opmyna pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOPJMHATAX

13 HaxoxneHnue paccTOsSHUN OT TOYKHU 110
IUIOCKOCTH B Ky0e

14 Haxoxxnenue paccTosTHUN OT TOYKHU 10
MJIOCKOCTH B MPABWJILHOM MUPAMU/IE

15 KoHTpoinbHas pabota "AHamuTHdyecKas
reometpus”

16 CeueHHst MHOTOTPAHHUKOB: CTaHAApTHBIE
MHOT'OIPAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaHapTHHIE

18 MJIOCKOCTH, TEPECceUEHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapannenpHble NpsMbIe U TIIOCKOCTH:
napajujieibHble CEYEHUs

20 [TapannenbHble NpsMbIe U IOCKOCTH:
pacu€T OTHOIICHUHN

21 [TapamenbHble TPSIMBIE U TITIOCKOCTH: YTJIbI
MEXAY CKPELIMBAIOIIUMUCS PIMBIMHU
[lepnienqukynsipHbIC MPSMBIE U TUIOCKOCTHU:

” CTaHJapTHBIC MAPhI MEPIIECHIUKYIISIPHBIX

IIJIOCKOCTEW U MPSMBIX, CAMMETPHH
MHOI'OI'PAaHHUKOB




23

[IepnieHauKynsIpHBIE NPSMBIE U TUIOCKOCTH:
TeopeMa O TpeX MEePIEHIUKYISIPAX

24

HepHeH,I[I/IKyJIHpHBIe IIpsAMBIC U IIJIOCKOCTH:
BBIYHCJIICHHA JJIMH B MHOI'OI'PAHHHUKAaxX

25

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIIONIAICH, COOOpaKEHHUSI
rnmonoous

26

HOBTOpCHI/IeZ rmjiom@aayu MHOT'OYT'OJIbHUKOB,
bopMyIIBI 715 TUTOIIAEH, COOOpaKEHUS
ox00ust

27

HOBTOpCHI/IeZ rjiomaanu MHOT'OYT'OJIbHUKOB,
bopMyIIBI 715 TUIOIIAEH, COOOpaKEHUS
ox00ust

28

[Inomany cedeHnii MHOTOIPaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUsI O 00us

29

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHHUS ITO00Us

30

KoHntpoinbnas padora "[loBropenue:
MHOTOTPaHHHUKH, CEYCHHS
MHOTOTpaHHUKOB"

31

O061ém Tena. OO6beM NMPSIMOYTOJIBLHOTO
napaJuleenuneaa

32

3amaun 00 ynBOoeHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKITUH yria




CrepeoMeTpUueCcKUe 3a/1a4M, CBA3aHHbIE C

33 00BEMOM MPSIMOYTOJIBHOT'O
napasuiejenumneia
[Ipuknanuele 3a1a4m, CBSI3aHHBIE C

34 BBIUMCJIEHHEM 00bEMA IPSIMOYTOJILHOTO
napajuiejenumneia

35 O0BEM MIPSAMOIA TPU3MBI

36 CrepeoMeTpUueCcKUE 3a/1a4M, CBA3aHHbIE C
BbIUMCJIEHHUEM 00BbEMOB IIPSIMON TPU3MBbI

37 [Ipuxiagnabie 3a1auu, CBsI3aHHBIE C 00BEMOM
IIPSIMOM IPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpeaenéaHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpenenéHHoro uaterpaiga. Oobém
MUPAMU/IBI

40 ®opmyna o0béMa nupamuabl. OTHOIIEHHE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

A1 dopmyna 00bpéMa pamuel. OTHOIIEHUE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

4 CrepeoMeTpUueCcKUE 3a/1a4M, CBA3aHHbIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

13 CrepeoMeTpHUECKUE 3a/1a4H, CBA3aHHBIE C
00BEMamMH UpaMUIbI

44 [Tpuknagueie 3agaun 1mo Teme "OO0bEMBI




Ten", cBA3aHHEIE ¢ 00BEMOM HAKIIOHHOMN
IIPU3MBI

[Tpuknagueie 3agaun 1mo Teme "O0bEMBI

5 Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenue 00bEMOB. Beruncinenue
pPacCcTOsIHUS A0 MJIOCKOCTH

47 KonTponpHas padota "O0béM
MHOTOrpaHHHKaA"
Hunuuapuyeckas HOBEPXHOCTD,

48 o0pa3yoIue HUIHHIPHIECKON
MIOBEPXHOCTHU

49 Humuaap. [Ipsmont KpyroBou HUIUHAD.
[1nomans NOBEpXHOCTU HUIMHAPA

50 Konuueckasi moBepXHOCTb, 00pa3yroniue
KOHHUYECKOHU MmoBepxHocTU. KoHyc

51 CeueHue KOHYyCa MIOCKOCTBIO,
MapajuIeIbHOM MIJIOCKOCTH OCHOBaHUSA

57 Yceuénnslit konyc. M300paxkeHne KOHyCOB
U yCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTU KOHYyCa

54 [Tnomaae 60KOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTU KOHYyCa
CrepeomeTpuuecKue 3a/1auu Ha

55 JIOKa3aTeIbCTBO 1 BEIYHCIICHHE,

MIOCTPOEHUEM CEUCHUM LUJIMH]IPA, KOHYCa




56

CrepeomeTpuyuecKue 3a/1a4u Ha
JOKa3aTCJIbCTBO U BBIYHCIICHUC,
MIOCTPOEHUEM CEUCHUM LUIIMH]IPA, KOHYyCa

57

HpI/IKJIa[[HI)IG 3aJa4u, CBA3aHHBIC C
OUIMHAPOM

58

HpI/IKJ'IaI[HLIe 3aJa4yu, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[lepeceuenue cdepsl u Mapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepsl mockocTsro. Bun u
n300paxKeHue 1mapa

61

[epeceuenue chepsl U m1apa ¢ IIOCKOCTHIO.
Kacanue mapa u chepsl miockoctsto. Bua u
n300paxKeHue mapa

62

YpaBuenue chepsol. [Lnomans chepsl u eé
yacTeu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyuecKue 3a/1a4u Ha
JOKa3aTCJIbCTBO U BBIYMCIICHUEC, CBJA3aHHBIC
co chepoii U mapom, MOCTPOCHUEM X
CEUYEHHI TIIOCKOCTHIO

65

CrepeomeTpuuecKue 3a/1auu Ha
JOKa3aTCJIbCTBO U BBIYMCIICHUEC, CBJA3aHHBIC
co chepoii U apom, MOCTPOCHUEM X
CEUYEHHI TIIOCKOCTHIO

66

[IpuknamHbie 3a1a4u, CBsI3aHHBIC CO cepoit




U I1apoM

HOBTOpCHI/ICZ OKPY’KHOCTBH Ha IIJIOCKOCTH,

67 BBIUMCJICHHS] B OKPY>KHOCTH, CTaH/IaPTHbBIE
nmonoous

68 Paznuynble KOMOWHAIIMK TEJT BPAILICHHS 1
MHOTOI'PAaHHUKOB

69 3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

70 3agauu o Teme "Tena U MOBEpXHOCTHU
BpaieHus"

71 KoHTponbHas padora "Tena u moBepXHOCTH
BpaieHus"

7 O0béM mmHIpa. Teopema 06 00bEMe
MPSIMOTO ITWIUHAPA

7 Brrurcnenue 00bEMOB TEJI ¢ ITOMOIIBIO
onpeaenénHoro uarerpaia. O0pEM KoHyca

74 [Tnomaau GOKOBOM U MOJTHON MTOBEPXHOCTH
KOHYcCa

75 CrepeoMeTpUYECKUe 3a/1a4u, CBA3aHHBIC C
BBIUKCJICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76 [Ipuknanueie 3agaun mo Teme "OO0bEMBI U
TJIOIIA M TTIOBEpXHOCTEH Ten"
O06béM mapa u maposoro cexkropa. Teopema

77 00 00bEme miapa. [lnomans cdepsl.

CrepeoMeTpUueCcKUe 3a/1a4H, CBA3aHHbIE C
BBIUKCIICHHEM 00BEMOB I11apa, apOBOTO




CCIMCHTA U IApOBOI'O CCKTOpa

78

[Tpuknagueie 3agaun 1mo Teme "O0bEMBI
Ten", CBsI3aHHbBIE C 00BEMOM II1apa u
wioniapio ceprl. COOTHOMICHUS MEXKIY
TUTONIAIIMA TTOBEPXHOCTEH M 00bEMaMu
MMOXOOHBIX TEIl

79

[TonoGHBIC TENIa B TPOCTPAHCTBE.
N3menenne o0bEMa Mpu mo100uu.
CrepeoMeTpUYECKUe 3a/1a4u, CBA3aHHBIC C
BBIYHCIIEHHEM O0BEMOB TE U IIOIIAAeH
MMOBEPXHOCTEM

80

KoHnTtponbnas padora "Ilnomaau
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

81

JBuxenust npoctpancTBa. OToOpakeHus.
JBuxenus u paBeHCTBO (uryp. OO0riue
CBOMCTBA JIBIDKEHUN

82

Buae! n1BukeHMil: napauielbHbIN NEPEHOC,
LECHTpAJIbHAsE CHMMETPUS, 3€pKaJbHAs
CHUMMETpPHUS, IOBOPOT BOKPYT MPSIMOUH

83

[Ipeo6pazoBanust mogodus. [Ipsmast u cdhepa
Ditnepa

84

reOMCTpI/I‘ICCKI/IC 3ala4ui Ha IIPUMCHCHUC
JABUXXCHUA

85

KoHTtponbHas padota "BekTopsl B
npocTpaHcTse"

86

O6o6maromee moBropeHue 11 moHITHH 1




MeToJ10B Kypca reometpun 10-11 kinaccos,
cucreMartusanus 3Hanuil: "[lapamiensHocTh
MPSIMBIX U TIJIOCKOCTEH B IpocTpaHcTBe"

87

O6o06maromee moBropeHue 11 moHITHI 1
MeToJ10B Kypca reometpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHuil: "BekTopsl B
npocTtpascTae”

88

O6o06maromee moBropeHue 11 moHITHH 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaTtu3anus 3HaHui: "BekTopsl B
npocTtpaHcTse”

89

O6o6maromee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaTusanus 3Hafui: "OobeM
MHOTOrpaHHHKaA"

90

O6o06maromee moBTopeHue 11 moHITHI 1
MeTo0B Kypca reomerpun 10—11 knaccos,
cucreMaTtusanus 3Haduii: "O0beM
MHOTOTrpaHHHKaA"

91

O6o06maromee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTteMaTu3anus 3Hanui: "Thiomanu
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX TET"

92

O6o06maromee moBropeHue 11 moHITHH 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMatusanus 3Hagui: "Ihnomaan
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX TET"




93

Wrorosas koHTpoJsibHas paboTa

94

HtoroBast KOHTpoJbHAs paboTa

95

[ToBTOpEeHue, 0600IICHNE U
crucTemMaTu3alurs 3HaHUI

96

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKHU U €€ pOJIb B PA3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U € poJib B Pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH 1 € poJib B Pa3BUTUU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

99

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U1 € poJib B Pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUN

100

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKHU U €€ pOJIb B PA3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

101

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKHU U €€ pOoJib B PA3BUTHH COBPEMEHHBIX
VUH)KEHEPHBIX U KOMIIBIOTCPHBIX TEXHOJIOIUHI

102

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKHU U €€ pOJIb B PA3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI




OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka. ['eomerpust; yrinyoineHHoe ooyuenue, 10 kimacc/ Mep3isik
A.T"., Homuposckuii [[.A., ITonsikoB B.M.; nox penakuuei
[Togonsckoro B.E., O6miecTBO ¢ OrpaHHYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii entp « BEHTAHA-I'PA®y»; AkiinoHepHOE 00111ECTBO
«3narensctBo «IIpocBemenue

* Maremaruka. ['eomeTpust; yrinyonenHoe ooydyenue, 11 kmacc/
Mepzisik A.I'., Homuposckuii J[.A., [TonskoB B.M.; non pegakuuei
[Togonwsckoro B.E., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii nientp « BEHTAHA-I'PA®y»; AkiinoHepHOE 00111ECTBO

«3narensctBO «lIpocBemienre»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

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