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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBiseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 00ILEro
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLUILINH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILUICHHE, POPMHUPYEMOE MPU U3yUYEHUHU 00YHaArOIIUMUCS
IIOHATUMHBIX OCHOB TI'E€OMETPHMM, IPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIECITOYKH JIOTHYECKUX YTBEPKICHNUN IPHU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7]a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YAaCTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomerpush» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXcs IPU U3YYEHUN
reOMETpUH, KaK COCTaBJsAIOUIed mnpeaMeTHol obOmactu «Martematuka u
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JIJIs1 YCHEIIHOro MPOoecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacHIMpeHre MpeACTaBICHUsI 0 TEOMETPUM KaK 4aCTH MUPOBOM KYJIbTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAaHUE MOHATUIHOIO amnmapara 1o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dbopMupoBaHHE€  yYMEHHUS  BJAQJeThb  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS PACllO3HABaTh HA YEPTEkKaX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHs BIAJETh METOJAaMHU J0Ka3aTebCTB M aJTOPUTMOB
pELIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pelIeHus] CTEepEeOMETPUUECKUX 3aJlady U 3a7Ja4y C MNPAKTUYECKUM COJEPIKaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH



00OCHOBaHUU MaTEMAaTHUYECKHUX YTBEPXKJICHUN U POJIM aKCHOMATUKU B ITPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE HWHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpPeca K U3YUEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNHN [TOITYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEpPKATEIbHBIMU JIMHUAMH y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 knaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B NPOCTPAHCTBEM,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCSL KO BCEM COJIEp)KaTeIbHBIM JIMHUSM ydyeOHOro Kypca, a
(dbopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpenensercss He TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHue o0pa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IpOrpaMMBbl, paclpeAeN€HHbIM MO rojJaM OO0y4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIIuecs
oOpamianuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATUSIMHU U HABBIKAMU MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00ydYarolUXCsl, pacIUpss U yriayOouss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i nauddepeHumranuu O0ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHoro npenMera «MareMaTHukay;

NOJIFOTOBUTh OOYYAalOUIMXCS K MPOJOJDKCHHIO H3YyYEHUSI MaTeMaTHKH C
ya€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 yaca: B Kaxa0M Kiacce — 68 yacos (luac B HeZlento ayIuTOpHO, 1
4ac CaMOCTOSITEIBLHO)



COAEPXKXAHME OBYUYEHUASA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. 1lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B IMPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapaJUICIbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLMsI (PUTYPBI Ha MIIOCKOCTh. [lepneHaAuKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOIO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenure s, TpsSAMOYTOJIbHBIN MTapaJIEICUIE U €r0 cBolicTBa. KpaTyanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUWibHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBL.
IIpaBriibHBIE MHOTOIDAHHUKM: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCASP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW INHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NnapaJuIeNenuIe d, CUMMETPHs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAss TOBEPXHOCTh, KOHHUYECKAs TOBEPXHOCTH,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00pakeHne Ten BpalmleHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa W I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BnmcanHas B
MUWINHAP, OMHMCAaHHas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCA, IUIOMAAbh cPephl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJI BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEPEHOCA
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepauu HaJ BEKTopaMu. BEeKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsAMoyronmpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoxeHune BeKTOopa Mo
6azucy. KoopanHaTHO-BEKTOPHBII METO/T IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUSsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[BrkeHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LEHTpaJbHAasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOpPBI, OMpPOCBI U JIpyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOULICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMWsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESITEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MIOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB HCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccun U peaau30BbIBATH COOCTBEHHBIE >KU3HEHHbBIE IIJIaHBbI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA NPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOM MPAKTUKK, TOHUMAaHUE MaTeMaTU4YeCKOU
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUIS. pa3BUTHUSI LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTHKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OmpeieSIeHUs] MOHSITUHN, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBAHUS JiJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATH W  NIPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMN;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MAaTEMATUYECKUX YTBEPKICHUIM
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMOCOO pemieHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEeKTa, SIBJICHHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUN;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOpPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAJM3UPOBATh,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCBbMEHHBIX TEKCTax, JaBaTb IOSICHEHHMS II0 XOAYy pELICHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXICHHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca U pe3yjbTaTa pPElIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITH MPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BU/IBI pabOT, I0rOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IpymnmnoBbIX (popmax padoThl (00CykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKCHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMU C  CEUCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKE (QUTYP Ha TNIOCKOCTh, BHITOIHATH U300paskeHus GUryp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpPaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pEUIeHUHM MaTEMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WU BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4yepTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3YYECHHbIEC MOHSATUS B
npolecce IOUMCKa pEelIeHUusT MaTeMaTUyecKu  CcQOopMYyIHpPOBAHHON
npo0JieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajreOpbl, peliarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJTUYMH;

e UMETh NIPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oGyyaronuiicss HayquTCs:



CBOOOJHO OMEPUPOBATh MOHSATHUSMHU, CBA3AHHBIMU C LUIUHAPUYECKOH,
KOHUYECKOM U c(epuyecKkoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATh B3aUMHOE PACIojoKeHue c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHAIUSMHU TEJ
BpallleHUss U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
OINKCaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpallCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OINEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemarb FreOMETPUYECKHE 33/1a4U HA BBIYUCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUM OT TOYKH JI0 IJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBIMOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus Npu
MapaJyIeIbHOM  [EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSAIIME YEPE3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;
MPUMEHATh TeoMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHCHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUU W
HAXOXKJEHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OILICHWBATh peajbHbIC CHUTYaIldW, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUICCKUX
BCITUYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX 3Talax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
CamocrosiTesibHOE
Ne HaunmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
Kourpoabnbie IIpakTuyeckue o0yyeHue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTbl padoTbl (3a04HO)
pecypcsl
1 BBenenue B ctepeoMeTpuio 13 1 6
) B3aumHoe pacnonoxenue npsmeIx 6 1 3
B IIPOCTPAHCTBE
3 [TapamienpHOCTD NPSAMBIX U g 4
IUIOCKOCTEHN B POCTPAHCTBE
4 HepneHﬂmfynﬁpHOCTL HPSIMBIX U )5 1
IJIOCKOCTEH B IPOCTPAHCTBE
5 Yriel 1 pacCTOSIHUS 16 1 6
usyuaercs B 11
6 BBegeHue B cTepeoMeTPHIO 10
BEACHHE B CTEpEOMETPH kaacce CO 4
usyuaercs B 11
7 M 7 1
HOTOTPAHHUKHU wracee CO 4
usydaercs B 11
8 BekTo OCTPaHCTBE 12
KTOPBbI B IPOCTPAHCTB racee CO 6
9 IToBTOpPEHME, 00001IEHNE U 5 usyqaercs B 11
CHCTEeMATH3AIUsA 3HAHUM KJ1acce
OBILIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
CamocrosiTe1bHOE
Ne HaumenoBanue pa3jaeiioB (uudposBbie)
Kontposbubie IIpakTuueckue o0yueHue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI (3a04HO)
pecypcsl
B
| BEJICHUE B 10 CO 4
CTEPEOMETPUIO
2 MHororpaHHUKH 7 1 CO4
3 AHanmuTaueckas 15 1 CO 7
reOMETpUs
4 BexTopsl B ipocTpaHcTBe 12 CO6
6 O0bEM MHOTOTpAaHHUKA 17 1 CO7
7 [ToBTOpeHwue, O606HI€HI/IGU 7 o
Y CUCTEMaTH3aIlus 3HaHUI
usydaercs B 12
8 T 24 1
€14 Bpatieus kJjaacce CO 12
9 Iliomaam MoBEepXHOCTH U 9 1 usyydaercs B 12
00BEMBI KPYIVIBIX TeJl kJjacce CO 3
uzydaercs B 12
10 5 1
Apikets kJjacce CO 3
IHoBTOpPEHME, 00001IEHNE
usydaercs B 12
11 U cCHCTeMATH3alus 30 2
. KJjaacce CO 3
3HAHUH
OBIIEE KOJIMYECTBO YACOB 63 2 0

I10 ITPOT'PAMME




12 xkaace

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
CamocrosiTesibHOE
HaumeHoBaHue pa3jieioB u (undposbie)
Ne ni/m Kourpoabnble IIpakTHyeckue o0yuenue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI (3ao4Ho)
pecypchl
| [ToBTOpEHME, 06061HCHI:IG u 15 | CO 7
CHUCTEMaTHU3aIlUs 3HAHUM
2 Temna BpamieHus 24 1 CcO 10
3 HJIO}IIaIH/I IIOBEPXHOCTU U 9 | CO 3
00BEMBI KPYTIIBIX Tell
4 JIBYOKCHUS 5 1 CO1
s [ToBTOpEHwME, 0606HI€HI:I€ " s ) Co 13
CUCTEMaTHU3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68 6 0 34
I[MPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TTpaBUIIa N300paKCHUS HA
PHUCYHKE IIJIOCKOCTH, TTApAJUICIbHBIX MTPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa N300paKEHUS HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

Ilonstus: MnepeCCKaromuecs MmIOCKOCTH,
nepeceKkarommecs npsaMas v rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

CamMmocTosTeILHOE
H3ydyeHue
(3ao4H0)

Ionamus: nepecekaiowuecs niocKOCmu,
nepecexkaowuecs npamas u nI0CKOCmb,
nOJYNpoCmparcmeo

MHororpaHHuKH, U300pa’keHUE MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB
Mnozoepannuxu, usobpadicenue
npocmetiuux npoCcmpanHCcmeeHHblx Queyp,
Hecyujecmeayiouux 00beKxmos

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC
CICACTBUA N3 HUX




10

11

12

13

14

Axcuomol cmepeomempuu u nepevie
cneocmeuss U3 Hux

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

N300pakeHne ceueHnil mupaMuabl, Kyoa u
HPU3MBI, KOTOPBIE MPOXOISAT uepe3 ux péopa.
N300paxkeHue nepeceyeHusl MOTydeHHBIX
I0cKocTel. PackpamirBanue mocTpoeHHbIX
CEeUYeHHI pa3HbIMHU LBETAMH

H300padicenue ceyenuti nupamuovl, Kyoa u
npU3MblL, KOMOpble NPOXOOsIM Yepe3 ux
pébpa. H3zo00padcenue nepeceuenus
nOIyYeHHbIX niockocmell. Packpawuganue
HOCMPOEHHBIX CeUeHUL PA3HLIMU YEemaMu

H3o0padicenue ceyenuti nupamuovl, Kyoa u
npU3MbL, KOMOpble NPOXOOSIM Yepe3 ux
pébpa. H306pasiceHue nepeceuenus
nOLyYeHHbIX niockocmell. Packpawusanue
HOCMPOEHHBIX CeUeHUL PA3HLIMU YEemAaMu

Hszobpasicenue ceuenuti nupamuowl, Kyoa u
NPU3Mbl, KOMOpble NPOXOOSM Yepe3 ux
pébpa. H300pasicenue nepeceuenus
noxyyeHHvIx niockocmeil. Packpawueanue
NOCMPOEHHbIX CeYeHUll Pa3HbLIMU YEemamu

Bzaumuoe PpacCIoJIOKCHHUEC IPSAMBIX B
IMPOCTPAHCTBC. CerH_[I/IBaIOIJ_II/IeCH MpsMBIC.




15

16

17

[Ipu3Haky CKpeMBAIOIIMXCS IPSIMBIX.
[TapajutenpHbIe IPSIMBIE B IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH MPSMOM MapaijiebHOMI
JTAHHOU MPSIMO, TPOXOAIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAaIeH Ha JaHHOU
npsMoi. Jlemma o nepecedeHun
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

[TapannensHOCTh TpeX MpsMBIX. Teopema o
TpEX mapajuleNbHBIX NpsAMbIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

Ilapannenvnoe npoexkmuposanue. OcHogHble
ce0liCcm8a napanieibHo20 NPOeKmMupO8aHUs.
Hszo06padsicenue paznvix huzyp 6
napannenvrou npoexyuu CO

18

[enTpanbsHas npoekuus. YToui ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ MEXIY
MPSIMBIMU

19

3agaun Ha JOKA3aTeIbCTBO U UCCIIEIOBaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

20

IToHATHSA: MapaIENbHOCT IPAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajyIeIbHOCTU MPSMON U MIIOCKOCTH.
CBolicTBa napayuIeIbHOCTH MPSIMON U
IUIOCKOCTH

21

FQOMQWZPMQQCKZAE 3a0a4u Ha 8blYUCTeHUE U
()omaameﬂbcmeo, CBA3AdHHblE C




22

23

napanneibHOCmsio NPAMbIX U NIOCKOCMell 8
npocmpancmee

Ilocmpoenue ceuenus, npoxooswe2o uepes
OAHHYIO NPAMYIO HA Yepmedice U
napannenbHoco opyeou npamou. Pacuém
omnowenutiCO

llapannenvnasn npoexyus, npumenenue O
nocmpoenus cevenuti Kyoa u
napannenrenuneda. Ceoticmea
napannenrenuneda u npuzmst CO

24

[TapannensHbie muockoctu. Ilpusnaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

25

26

27

28

Teopema o nmapajuieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOIISIHIGfI
yepe3 TOUKY, HE MPUHAJICKALLYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

Ceolicmea napannenvbHulx I0CKOCmell: O
NapanieibHOCmu NPMbIX nepeceyeHus npu
nepeceyeHuu 08yxX NaApaileibHblX
naockocmeu mpemaoeti

Ceoticmea napannensHvix niockocmeu: 0o
ompesKax napaiielbHblX NPIMbIXx,
3AKNI0UEHHBIX MENHCOY NAPATNIENbHBIMU
NIOCKOCMAMU,; O hepecedeHuu NPsmMol ¢
08yms napannenvuvimu niockocmamu CO
[lepneHIUKYISPHOCTD NPSMOU U IIIOCKOCTH.
[Ipu3HaK nepneHMKyJIIpHOCTH MPSMOU U
IJI0CKOCTH




llepnenouxynaprHocms npsAmMol u n1OCKOCMU.

29 IIpusnak nepneHOuKyIApHOCmU NPAMOU U
niaockocmuCO
TeopeMma o CylecTBOBAHUH U

30 €IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
NEPIEHIUKYISPHON K IIIOCKOCTU

31 [1nockocTH M NeprneHIuKyIspHbIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX

3 IInockocmu u nepneHOUKyIsApHbIEe UM
npsamosle 8 MHo2oepannuxaxCO

3 [lepnenaukynsp u HakinoHHas. [loctpoenue
MEPIEeHIUKYJIApa U3 TOUKU Ha MPAMYIO

34 Ilepnenouxynap u naknounas. Ilocmpoenue
nepneHouxyapa uz moyku na npamyroCO

35 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpartHast)

36 Teopema o mpéx nepnenoukynapax (npsamas
u oopammnas)CO

37 VYron Mexay CKpeluBarOIIMMUCS TPSIMbIMU
Tlouck nepneHOUKyIAPHBIX NPAMBIX C

38 NOMOWbIO NEPNEHOUKYIAPHBIX
niaockocmeuCO

39 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

40 MPaBWJIbHON MUPaMUABI C TTOMOIIBIO

OpTOFOHaHBHOﬁ IpOCKIINU




41

42

43

Ilocmpoenue ceuenuii Kyoa, npusmol,
NPABUILHOU NUPAMUOLL C HOMOUBIO
opmoeonanvrou npoexyuu CO
Cummempus 8 npocmpancmee
omHocumenvHo niockocmu. Ilnockocmu
cummempuii 8 muo2oepannuxaxCQO

[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUHU

44

45

46

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH O IJIOCKOCTH

Ipasunvuvie mnozoepannuxu. Pacuém
PACcCmOosHULL OmM MOYKU 00 NIOCKOCMU

Cnocobwl onycmums nepneHOUKyaapbl.:
cummempusi, cO8ue MOYKU N0 NAPALIENLHOU
npamouCO

47

48

49

50

Cosue no HenapannerbHolU NPAMol,
usmenenue paccmoanuCO

[lepnenaukynspusle mockoctu. CBOMCTBA
B3aMMHO NEPIEHAUKYISPHBIX MIIOCKOCTEN

IIpuznax nepnenouKyIApHOCMU NIOCKOCMEll;
meopema o NPAMOl nepeceyeHust 08yx
naocKocmeli nepneHOUKYIAPHbIX mpembell
niockocmu

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

51

Teopema o OuazoHanu NPAMOY2016bHO20
napannenenuneoa u ciedcmeue u3 Heé




52

53

KonTpoabHas padora ""B3anmHuoe
pacnosio:keHue NpsIMbIX U IVI0CKOCTel B
npocrpancree' CO

Iloemopenue: meopema Ilugpacopa na
nrockocmuCO

54

Ilosmopenue.: mpueonomempus
npAmMoy20abHo2o mpey2onbhuxaCO

55

56

Cesoticmsa Kyba u npsamoy20abH020
napannenenunedaCO

Buiyucnenue onun ompeskos 6 kybe u
npamoyzonvHom napaiienenunedeCO

57

Tloemopenue: y2on mexcoy npamMbIMU HA
NIOCKOCMU, MPULOHOMEMPUsL 8
NPOU3BOTILHOM MPeyeONbHUKe, meopema
KkocunycosCO

58

Ilosmopenue: yeon mexcoy
CKPeWUBAIOUWUMUCS NPAMBIMU 6
npocmpancmeeCO

59

60

I'eomeTpuyeckre METOABI BBIYUCIICHUS YIIa
MEXy NPSMBIMU B MHOT'OTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

61

CrepeoMmeTpriecKkre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

62

Ilosmopenue. ckpewusarowuecs npsamoie,
napainieibHvle NI0CKOCMU 8 CMAHOAPMHBIX
mHuoeoepanHukaxCO




Ilapa napannenvHvix nnockocmeti Ha
CKpewuarouuxcs NPsMbIX, paccmosiHue
MedHcOy CKpeuusaoumuMucs nNPSIMbIMU 8
npocmulx cumyayusixCO

63

64 Paccrosnaune ot ToukHn J0 IINIOCKOCTH,
pacCcTosAHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

Beruucnenue paccTossHUNA MEXKIY
65 CKPEIIMBAIOIINUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYISIPHON IIJIOCKOCTU

Tpéxepannuiii yeon, Hepasencmea 0ns
66 mpexepannwix yenos. Teopema Ilugazopa,
meopembvl KOCUHYCO8 U CUHYCO8 0I5

mpéxzpannozo yenaCO

KounrtpoJabsHnas padora "Yriubl u
paccrossHus"

67

DneMeHTHI CPepuyecKoil TeOMEeTPHH:
reo0JIe3N4YeCKue JIMHUHN Ha 3eMIie

68

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

34




11 KJIACC

Ne i/

Tema ypoka

Merton cinenoB Juisi HOCTPOCHUS CEUYCHUM

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IpakTuyeckue
padoThI

CamMocTosTe/ILHOE
H3ydyeHune
(3ao4Ho)

Memoo cedog 0151 nocmpoeHusi ceueHuil.
Ceoticmea nepeceyeHutli NPAMulLX U
niockocmei

Memoo cedos 0151 nocmpoerusi ceyeHuil.
Ceoticmea nepeceyeHuli NPAMbulLX U
niaockocmeti CO

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MMOCTPOEHUS

Tlocmpoenue ceuenuil 6 nupamude, Kyoe no
mpém mouxkam Ha péopax. Cozoanue
BbLIHOCHBIX Uepmedicell U 3anUch uazos
nocmpoenus CO

Ilocmpoenue ceuenuii 6 nupamuoe, Kyoe no
mpém mouxkam Ha péopax. Cozoanue
BbLIHOCHBIX Yepmedicell U 3anUCh Ua2os
nocmpoernus CO

Ilocmpoenue ceuenuti 6 nupamuoe, Kyoe no
mpém mouxkam Ha péopax. Cozoanue
BbLIHOCHBIX Uepmedicell U 3anuchb udazos
nocmpoenus CO




llosmopenue nianumempuu: Teopema o

8 npoOnopyuUoHaIbHblx ompeskax. Ilooobue
mpey201bHUKO8
[ToBTOpenue manumerpun: Teopema

9 Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus
I1aHuMeTpun U crepeomerpun CO

10 KonTpoabHasi padora " AKCHOMBI
crepeomerpun. Ceuenus'"

11 Cucmemamuszayus 3uanuti "MHocoepanHux u
ezo anemenmsul"CO

1 [Tupamuga. Buael nupamun. [IpaBunbsHas
nupamua

13 [Ipusma. [IpsiMast U HaKJIOHHASI IPU3MBIL.
[IpaBunpHas npuzma

1 [Ipssmoit napaienenunen, NpsMOyroIbHbIN
napajuienenunesn, Kyo

15 Brinykiibie MHOrorpannuku. Teopema
Olinepa
Buinyknvie mnocoepannuxu. Teopema

16 Diinepa. [lpasunvuvlie u nonynpasuibHvie
muocoepanHukuCO

17 KonrpoubHnas padora "MHororpanHuku'

18 [TonsaTHe BEeKTOpa HA MIOCKOCTH U B
MIPOCTPAHCTBE

19 CymMma BekTopoB PazHOCTE BEKTOPOB

20 Paznocms 6exmopos

21 [IpaBuno napannenenumnena




22 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
’3 Paznoxxenne BekTopa 1o 6asucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJHON MIIOCKOCTH
24 CkansipHo€ MpOU3BEICHHE 1
»5 Brruncnenue yria Mexy BEeKTOpaMu B |
MIPOCTPAHCTBE

26 [Ipocreitmme 3aga4n ¢ BEKTOpPaMHU 1

27 Ilpocmetiwue 3a0auu ¢ 6ekmopamu 1

28 Ilpocmetiwue 3a0auu ¢ 6exkmopamu 1

29 Ilpocmetiwue 3a0auu ¢ 6ekmopamu 1

20 Tloemopenue memwvr "Koopounamul éexmopa J
Ha niocKkocmu u 8 npocmparcmee”

31 Tloemopenue memul "Cranaproe ;
npouseedeHue 8ekmoposg”

2 Ilosmopenue memot "Boiuucienue yena J
Medncdy eekmopamu 8 npocmparcmee”

33 Iloemopenue memul "Ypasuenue npsamot, ;
npoxoosueti yepez 06e mouxu"

34 YpaBHEHHE INTIOCKOCTH, HOPMAJb, |
ypaBHEHHE TUIOCKOCTH B OTPE3Kax

35 Ypasuenue nrocxocmu, nopmans, ypagrenue J
NIIOCKOCIU 8 OMPE3KAX

36 BekropHoe npousBeneHne 1

37 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOTPaMMHUPOBaHHE

33 Jlunetinvie Hepagencmea, MuHelHoe ]

npocpamMmuposanue




AHaIUTHYECKHUE METO/IbI pacuéTa yria

> MEXy IPSAMBIMUA B MHOTOIpaHHHKaX

40 Ananumuueckue memoowl pacuéma yena
MeHcOy NIOCKOCAMU 8 MHO20SPAHHUKAX

a1 dopMyia pacCTOSIHUA OT TOYKH 10
IUIOCKOCTH B KOOpAMHATAX

42 Haxoorcoenue paccmosinuti om mouxu 00
HIOCKOCIU 8 KYbe

23 Haxosenue paccTostHUI OT TOYKH 10
IUTIOCKOCTH B NIPABUIIBHOW ITHPaMuUIe

44 KonTpoJsbHas padora ""AHanuTnyeckasi
reomerpus"

45 O061éM Tena. O0beM MPSIMOYTOIBHOTO
napaJuleenuneaa

46 3aoauu 06 yosoenuu Kyba, o keaopamype
Kyba, o mpucexyuu yena
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C

47 00BEMOM MPSMOYTOJIBHOTO
napaiesenueaa
Ilpuxnaonvie 3a0a4u, ceéa3aHHble C

48 8blUUCTCHUEM 00BEMA NPAMOY2OTILHO2O0
napanenenuneoa

49 O06BEM npsMON IPU3MBI

50 Cmepeomempuueckue 3a0auu, C6s3aHHblE C
gblyUCIeHUEM 00BEMO8 NPAMOU NPUSMBL

57 Ipuxnaonwie 3a0auu, ceazanHvle ¢ 00bEMOM

NPAMOU NPU3MbL




Brruncienne o0ObEMOB TEJ C IIOMOIIBIO

52 omnpenenénHoro uHTerpana. OosEM
HAKJIOHHOM NPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOILBIO

53 onpenenéHHoro uuaTerpaiga. Oobém
MUPAMU/IBI

54 dopmyna 06béMa mupamuiel. OTHOIIEHHE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

55 Dopmyna ob6véma nupamuosl. Omuouierue
00beM08 NUPAMUO C OOUWUM Y2TOM

56 CrepeoMeTpHuecKUe 3a]a41, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

- CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMamMH UpaMUIbI
Tlpuxnaonwvie 3a0auu no meme "O6wvémbl

58 men", cesazannvie ¢ 00LEMOM HAKIOHHOU
npusMbl

59 Ipuxnaonvie 3adauu no meme "Od6wvémbl
men", cesazanuvie ¢ 00LEMOM NUPAMUOBL

60 Ilpumenenue 06vémos. Buiuucienue
paccmosHus 00 NIOCKOCMU

61 Kourpoabnas padora "Oobém
MHOIrorpaHHuka'
Ilosmopenue: niowaou MHO20Y20IbHUKOG,

62 Gopmynsl 05 naowaoetl, coobpasiceHus

nooobus




Hoemopenue: nﬂomadu MHO20)Y20ITbHUKOS,

63 Gopmynsl 05 nrowaoetl, coobpadicerus 1 1
noooous
Ilosmopenue: niowaou MHO20Y201bHUKOS,

64 Gopmynvl 0ns naowadetl, cooopadiceHus 1 1
nooobus
Inowaou cevenuii MHO202PAHHUKOB:

65 nIOWaAoU NOBePXHOCMell, pa3pe3aHus Ha 1 1
yacmu, cooopaicerusi n000oOUs
Inowaou ceuenuii MHO202PAHHUKOB:

66 nIoWaou NOBepXHOCMell, pa3pe3aHus Ha 1 1
yacmu, cooopasicenusi n000oOUs

67 Konmponvnas paboma "lloemopenue: ; ; 1
MHO202PAHHUKU, Ce4eHUss MHO20SPAHHUKO8"

68 MoBTOpeHue

OBIIEE KOJJMYECTBO YACOB I10 [IPOTPAMME 68 5 0 34
12 kaace
KoanuectBo yacos
Nen/m | Tema ypoxa Kontpoabusbie IIpakTuueckue CamocrosrenpHoe
Bcero HU3ydeHue
padoThI padoThbI (3204mH0)

CeueHus MHOTI'OI'PpaHHUKOB: CTAHAAPTHBIC
MHOTI'OI'paHHUKH




Ceuenus MHOI'OI'PAaHHUKOB: METO/ CJIICIOB

Ceuenus MHO20CPAHHUKOB: CIAHOAPMHbLE
NJIOCKOCMU, NepecedeHuss NPImMblX U
niockocmetl

Ilapannenvhvle npsmovie u NIOCKOCMU:
napanienbHule CeueHus
IlapannenvHuvle npsambie u NIOCKOCMIL:
pacuém omuoueHuil

HapanﬂeanHe MPAMBIC U TINIOCKOCTH: YTJIbI
MECKAY CKPCIIMBAOIIUMHUCA NIPAMBIMHA

Ilepnenouxynaphuvle npsmole u RIOCKOCMU.
cmanoapmHule napvl NePREeHOUKYIAPHBIX
NIOCKOCMeEU U NPAMbLX, CUMMempUuu
MHO202PAHHUKOB

[IepnieHauKyIsIpHBIE MIPSAMBIE U TUIOCKOCTH:
TeopeMa O TpeX MEePHEHIUKYISIPax
IlepneHAUKyISApHBIE IPSAMBIE U INIOCKOCTH:
BBIYMCIICHHS JIMH B MHOI'OTPaHHUKAX

10

HOBTOpeHI/IeI IJ101IIaan MHOFOerJ'II)HI/IKOB,
dbopMyIIBI TS TIOMIAACH, COOOpaKEHUS
Iog00ust

11

Tlosmopenue: niowaou MHO20Y201bHUKOS,
Gdopmynvl 0ns naowadetl, cooopadiceHus
nooobus

12

Ilosmopenue: niowaou MHO20Y20IbHUKOE,
Gopmynvl 0ns naowadetl, cooopadxceHus
nooobus




13

14

15

[Tmomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEeHUS MOA00uS
Inowaou ceuenuii MHO202PAHHUKOB:
nIOWaAoU NOBePXHOCMell, pa3pe3anus Ha
yacmu, cooopadicerusi n000oOuUs

KonTposbHnas padora "IloBTopenne:
MHOTOIPAHHUKH, CeYeHUSs
MHOTOTPAHHUKOB'"'

16

HI/IJII/IHI[pI/I‘IeCKaﬂ IMOBCPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
IIOBEPXHOCTH

17

18

Lununop. Ilpsamoii kpy2oeou yuruHop.
Inowaow nosepxnocmu yununopa
KoHnueckas MoBEpXHOCTh, 00pa3yromiue
KOHUYecKol moBepxHocTu. KoHyc

19

Ceuenue KOHYCa njlocKocnibvio,
l’lapa]lﬂe]leOLZ NnJi10CKoOCmMu OCHO6AHUA

20

21

Yceuénnslii konyc. M300paxeHne KOHYCOB
U YCEYEHHBIX KOHYCOB
[Tnomaabs 60KOBOM MOBEPXHOCTU U MOJIHON
MIOBEPXHOCTU KOHYCa

22

IInowaows 6oxo0601 nosepxHoCcmMU U NOAHOU
NOBEPXHOCU KOHYCA

23

CrepeomeTpuueckue 3a1auu Ha
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MMOCTPOEHUEM CEUCHUN NWJINHIPA, KOHYCa




24

25

Cmepeomempuueckue 3a0a4u Ha
00Ka3amenbcmeo U 8blYUCTEHUE,
nocmpoenuem cevenutl YyuruHopda, KoOHyca

HpI/IKJ'IaI[HLIG 3aaa4u, CBA3aHHBIC C
MUJIMHAPOM

26

Ipuxnaouvie 3adauu, céazanmwvie ¢
YUTUHOPOM

27

28

Cdepa u map

[Tepeceuenue chephl U I1apa ¢ MIOCKOCTHIO.
Kacanwe 1rapa u cdepsl IIIOCKOCTHIO. Bua u
U300pakeHue apa

29

Ilepeceuenue cghepvl u wapa ¢ n10CKOCmbio.
Kacanue wapa u cghepvr nnockocmoio. Buo u
usobpascenue wapa

30

31

VYpasaenue chepsl. [Lromans chepsl u eé
yacreu

Cummerpus chepsl 1 mapa

32

CrepeomeTpuuecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMUCIICHHUEC, CBA3aHHBIC
co cepoii 1 mapom, MOCTPOCHUEM UX
CEYEHUH TIIOCKOCTHIO

33

Cmepeomempuueckue 3a0a4u Ha
00KA3AMenbCMeE0 U GblYUCTEHUE, CEA3AHHbIE
co cpepoii u wapom, nocmpoeruem ux
ceyeHull NI0CKOCMbIo

34

[Ipuknagaeie 3aaa9n, CBSI3aHHBIE CO chepoit
U II1apOM




Hoemopenue: OKPYIHCHOCNTb HA NJIOCKOCMU,

35 BbIUUCTICHUSL 8 OKPYICHOCMU, CMAHOAPMHblE
noooous

36 Pa3znuynble KOMOMHALIMY TeJl BpallleHUsl U
MHOTOTPaHHUKOB

37 3aoauu no meme "Tena u nogepxnocmu
eépawenus"

38 3aoauu no meme "Tena u nogepxnocmu
epawerus"

39 KonTpoasHnas patora "Tea u
MOBEPXHOCTH Bpamenus'

20 O0béM mmmHIpa. Teopema 06 00bEMe
MPSIMOTO ITMJTHH]IPA

a1 Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. OobpéM KoHyca

42 [Tnomany 60KOBOH U MONHOM MOBEPXHOCTH
KOHYca

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYUCIICHHEM 00BhEMOB IIHIIMHIIPA, KOHYCa

" Ilpuxnaounvie 3adauu no meme "Ob6vémbi u
niowaou nosepxrocmeti men"
O06BéM mapa u mapoBoro cekropa. Teopema
00 06béme mapa. [Inomans chepsl.

45 CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB I1apa, IapOBOTO
CerMEHTa U MAapOBOT0 CEKTOPa

46 Ipuxnaonwie 3a0auu no meme "O0vémbl

men", ceazanuvie ¢ 06vEMOM wapa u




47

48

niowaovio cghepovl. Coomuouerust Mexncoy
RI0OWAOSAMU NOBePXHOCIEN U 00bEMaMU
nO00OHbIX meil

IlooobHble mena 6 npocmpancmee.
Hsmenenue 00véma npu noooduu.
CmepeomempuyecKue 3a0auu, Cés3aHHble C
sblulUCIeHUEeM 00BEMO8 mel U NIoWaoell
nogepxHocmeti

KonTpoasnas padora "Ilinomaan
NMOBEPXHOCTH M 00bEMBI KPYIJIbIX Tea"

49

JBuxenus npocrpancTBa. OToOpaskeHusl.
JBuxenwust u paBeHCTBO (huryp. OOrmme
CBOMCTBA IBUXCHUMN

50

51

52

Buae! n1BukeHMil: napauielibHbIN IEPEHOC,
LEHTPAJIbHAsI CHMMETPUS, 3€pKajbHAs
CHMMETPHUS, TIOBOPOT BOKPYT MPSIMOM

[TpeoOpa3zoBanus nopobus. [psimas u chepa
Ditnepa

T'eomempuueckue 3a0auu Ha NpUMeHeHuUe
08UdICEeHUs

53

54

Koutpoabnas padora "BekTopsl B
npocrpancrse"

Oboowarouee nosmoperue 11 nonamutli u
Memo0os Kypca eeomempuu 10—11 knaccos,
cucmemamu3ayus 3SHaHUiL:
"llapannenvbHocms NPAMBIX U NIOCKOCMEU 8
npocmpancmee"”




55

56

57

58

59

Oboowarowee nosmoperue 11 nonsmuii u
Memo0oe Kypca ceomempuu 10—11 knaccos,
cucmemamuszayus 3uanuil: "Bekmopui 6
npocmpancmee”

Oboowarowee nosmoperue 11 nonsamuii u
Memo0os Kypca eeomempuu 10—11 knaccos,
cucmemamuzayus 3uanuil: "Bekmopui 6
npocmpancmee”

Oboowarowee nosmoperue 11 nonsmuii u
Memo0og kypca ceomempuu 10—11 kraccos,
cucmemamuszayus 3uanuil: "Obvem
MHOo2o2panHuKa"

Oboowarowee nosmoperue 11 nonsmuii u
Memo0og kypca ceomempuu 10—11 kraccos,
cucmemamuszayus 3uanuil: "Obvem
MHo2o2panHuka"

Obobwarowee nosmopenue 11 nonamuii u
Memo0og kypca ceomempuu 10—11 kraccos,
cucmemamuszayusi suanuil: "l[lowaou
nosepxHocmu u 00vémbl Kpyenvix men"

60

Obobwarowee nosmopenue 11 nonsamuii u
Memo0og kypca ceomempuu 10—11 kraccos,
cucmemamuszayusi suanuil: "llowaou
nosepxHocmu u 00vémsl Kpyenvix men”

61
62

Hmozosas konmponvuas paboma

Hmozosas konmponvnas paboma

63

[ToBTOpEeHHE, 0000IIEHNE U CUCTEMATH3AIIHS
3HAaHUH




64

65

66

67

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

Hcmopus pazeumust cmepeomempuu Kaxk
HAYKU U e€ poJib 8 pa3eumui CO8PEeMeHHbLX
UHICEHEPHBIX U KOMNBIOMEPHBIX
MexHoN02Ull

Hcmopus pazeumus cmepeomempuu Kax
HAayKu U eé posib 8 pa3eumui CO8PeMeHHbLX
UHIICEHEPHBIX U KOMNbIOMEPHBIX
MexHoI02Ull

Hcmopus pazeumus cmepeomempuu Kax
HAayKu U eé posib 8 pa3eumui CO8PeMeHHbLX
UHIICEHEPHBIX U KOMNbIOMEPHBIX
MexHoA02Ull

68

Hcmopus pazeumus cmepeomempuu Kax
HAyKU u e€ pojib 8 pa3eumuu COBPEMeHHbIX
UHICEHEPHBIX U KOMNbIOMEPHBIX
MexHoI02Ull

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MIPsAMasi, IIIOCKOCTh
79 [TpyMeHsITh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
’ HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacrioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yrojl, TPaHU ABYIPAaHHOTO YIJa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA YToJl IBYTPaHHOTO yIJia, rpajlycHast
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOI'OI'PDAHHMK, BBIIYKJIBIA M HEBBITYKJIBIHA
’ MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPaBHIIbHBIA MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (NMHMpamMuja, NpHu3Ma,
’ IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBat  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
78 KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TIpSMbIE M  HAKJIOHHBIE IPHU3MBI,
napaJiesienue 1)
79 OnepupoBatb MOHSTUSMU: CeKymas IJI0CKOCTb, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAaHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
Crpoutpb cedeHHMs] MHOTOIPAHHHUKOB METO/JOM CJIEJIOB, BBIIOJIHATD
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3a1aun Ha HaXOX/I€HUE T€OMETPUUYECKUX BEJIMYHMH M0 00pa3iam
WIM aJIfOpUTMaM, TMPUMEHSsS WM3BECTHbIE aHAJIUTUYECKHE METONbl IpH
7.12 pELIEHUM CTAaHJApPTHBIX MAaTeMaTUYeCKUX 3aJad Ha BBIYKUCIICHUE
paccTOSTHUN MEXAY BYMS TOYKaMH, OT TOYKU 10 IPSIMOH, OT TOUKHJIO
IJIOCKOCTH, MEXAY CKPEINBAIOIIUMUCS IPSIMBIMU
713 Pemarp 3a1aun Ha HaXOX/IEHUE T€OMETPUUYECKUX BEJIMYHMH [0 00pa3iam

HIIN aJITOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKUC METOJAbI ITpH




peiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aZlad Ha BBIYHUCJICHHUC YIJTIOB
MCXKAY CKPCIIUBAOIIMMHUCA IPAMBIMH, MCKIY HpHMOfI Hn IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruucnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTh COOTHOIICHUS

7.14 MEXIY IJIOIAIIMH MTOBEPXHOCTEN, o0BéMaMu MOI00HBIX
MHOT'OIPAHHUKOB
715 OnepupoBaTh MOHSATHSIMU: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh H IJIOCKOCTh CUMMETPUU (DUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKaxX
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4y, MOPEIIONAramiliuX HECKOJIbKO IIaroB pPEIICHHs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpumensATh mpocTellne MpOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPH PEIICHUN CTEPEOMETPUUECCKUX 3a1a4
719 [IpuBOoAUTE MpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh NOJy4YEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh peabHbIC
CUTYyAallMU U IPUMEHATh U3YUYECHHbIE MIOHATHS B ITPOLIECCE TOMCKA PEIIECHUS
MaTeMaTH4ecku  CcHOpPMYNIUpPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
7.20 peanbHble CUTYallMM HA $3bIKE N€OMETPHUM, UCCIENOBATH MOCTPOEHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX MOHATUN U TEOPEM, allrapara
anredppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHbBIE C HAXOXKICHHEM
T€OMETPUUYECKHUX BEIMYUH
11 KJIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NMPoBePSIEeMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OrnepupoBaTh NOHATHSAMU: MIJIWHIPUYECKAsT TOBEPXHOCTh, 00pa3yoIIHe
6.1 MAJTUHAPUYECKOW TOBEPXHOCTH, IHJIMHJP, KOHMYECKAas IMOBEPXHOCTH,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmioiioKeHHe CPephl U TIOCKOCTH




6.5

OnepupoBaTh NOHSATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
BBICOTA CETMEHTa, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOIO CJIOS, BHICOTA
[IapOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYT

OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIAISIMH IIOBEPXHOCTEH M 00BbEMaMHu
IMOAOOHBIX TEI

6.9

N300paxkaTh n3ydyaembie (QUTYphl OT PYKH U C NMPUMEHEHHEM IMPOCTHIX
YEepTEIKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEUYCHHUS Tel
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEOOPa30BbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax

[TpumenHsTh TeoMeTpuvecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANoJaralollluX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUA
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JIEHCTBUSA CIOKEHHS BCKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0azaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MeXJ1y BEKTOpaMH, CKaJSIpHOE IpPOU3BEICHUE BEKTOPOB,
KOJUJIMHEApHbIE U KOMITJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEXJly BEKTOpPaMHU, CKaJISIpHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa MPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemarn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH U
HAaXOXICHUC T'COMECTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuTMaMm,
IMPpUMCEHAA HN3BECTHBIC METOJBbI npu pPEIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTEeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEILICHUN CTEPEOMETPUUECKUX 3aa4

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallUu ¥ IPUMEHATH U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku  cHOpPMYIHPOBAHHOW  MpOOJIEMbI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aa4d, CBSI3aHHBIC C HAaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonsitue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnenbHOCT  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajUiebHble MpsSMblE B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajuiesIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHcTBeHHbIE (DUTYpPHI HAa IUIOCKOCTH: TETpadJp,
KyO, mapaJuieNenumne/1, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) Hp?[MOfI U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TTapasuIeIbHbIe U MEPIECHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEeHIUKYISIPHOCTHU MPSMOM U MJIOCKOCTH, T€OpeMa O MPSMOU MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yTOJ1, TMHEWHBIN yroJl IBYTpaHHOro yria. [lepreHuKynsp u HakJIOHHbBIE: PACCTOSIHHE
OT TOYKH JI0 TNTOCKOCTH, PACCTOSIHUE OT MPAMOU JI0 TUIOCKOCTH, POEKIHs PUTypsl Ha
IJIOCKOCTH. [IepreHIMKyIIpHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema o TpEX MepreHIuKyIIsipax

IloHsATHE MHOIrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIIMYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, Da3BEPTKa MHOrorpaHHuka. [Ipmsma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs IPHU3MBI, OOKOBasl U
IIOJIHAs ITIOBEPXHOCTh NMpu3Mel. [lapamnenenunen, npsaMOyroiabHbIi NapajuieIenunes
u ero corcrta. Ilupamuaa: n-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHAs MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCeU€HHas MUpaMuja.
OnemMeHTbl NpuU3Mbl W nOUpaMuibl. [IpaBUIIbBHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUiIbHAs NpU3Ma M IpaBUiIbHAs NHpaMUia,
NpaBUJIbHAS TPEYTOJIbHAs MUpaMua U IPaBWIbHBIN TeTpasap, Kyo. [Ipencrasnenue
O NIPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

OJIEMEHTBI CUMMCTpPUHU B nupamMujiax, napajijiejacnuicaax, IMPaBUJIIBHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOIl MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b




OCHOBAHHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsiMON mpu3Msl. [1omans 60koBoi
IIOBEPXHOCTH M TIOBEPXHOCTH IPaBWIBHOM NHMpaMuibl, TeOpemMa O IUIOIIALU
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIre HIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA> OOKOBOM M MOJITHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yoIlne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: meHTp, paamyc, 1MaMeTp, TUIoaab MoBepxHocTr chepnl. Bzaumuoe
pacroyiokeHue cepbl U TIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, TUIoImaib

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlCHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
NpSIMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBEC. CrnoxxeHre M BBIYMTAaHHUE BCKTOPOB.
YMHOXEHHE BCEKTOpPA HA YHUCJIO. Paznoxxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTtemMa KOOpAMHAT B MpocTpaHCTBe. KoopawHaThl BEKTOpa.
[Ipocreitimne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopannaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUHA TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M IPOTUBONOJIOXKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOJAMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCAHUS PEAJIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JeMCTBUTEIbHBIM
nokaszareiaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHaIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MCIIOJIb30BaTh
MpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTuTeNh U HauMeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHny 3ajad; 3HAKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudpmMamu, npeoOpa3zoBaHUs JIPOOHO-pAIMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKas nporpeccusi, reoMeTpuiecKas mporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaThb
MOCIIEA0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'YMEHT KOMILJIEKCHOTO 4Kcia, opma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyeckas); yMeThb HPOU3BOAUTH apupMETHUECKHE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSAMHU: MaTpuia 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMBI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peiaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUSA MATEMATUUYCCKHX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayYKH U peaﬂBHOﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIKS, aCUMOTOTHI Ipaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOJIHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOAHON, NepBOOOpa3Hasi, OINpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMIO3UIIUHN (DYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIIMM; YMEHUE HaXOJWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKIHM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJb30BAaHUEM amIapara MaTeMaTH4eCcKOro
aHalM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H

bU3MYeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaina; MpuBOAUTh HNPUMEPbI MATEMATHYCCKOTO MOJACIHNPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe (GYHKIMH, OOpaTHblE TPUTOHOMETPHUYCCKHE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a7a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEpPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO IIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W WX CHUCTEMbl II0 YCJIOBHIO 33Jayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJENH C MCIOIb30BAaHUEM alIapara

anreOpbl, HHTEPIIPETUPOBATDH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHIATHSIMU: Cpe/lHee apuPMeTHIecCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOopMalIrIo, IPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOLECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JAaHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpapuiecKux
METOJIOB U JICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITUS; YMCHHE BBIUUCIISTH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CITy4aiiHasi BEJIMYMHA, pacIlpelelieHue BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYHMHBI, (YHKIMH PACIpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIpPEACICHUNA IS
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, TICPECTAHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
IPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS IS PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTart

VYMeHue omnepupoBaTh IMOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYIPaHHBIA YToJl, TPEXIPaHHBIA yroj, CKPEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIAY HPSIMOH M IIOCKOCTBIO, YIOJl MEXKIY
IJIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pelIeHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATb pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamienenumnesn, Mpu3Ma, Nupamuiaa, (Gurypa U TMOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUIbBI, MPU3MBI, KOHYyCa, MUIUHApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUEHUs KOHyCa W LIWJIMHJPA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeneHus u3ydaemMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHUE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUe MMOA00Ms, MOM0OHBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATh I'€OMETPUYECKUE OTHOILICHHUS
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IIOIab, 00BEM) IIPU PEIICHUU 3a/1a4 U3 JPYTUX YYCOHBIX PEAMETOB U
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(MHA, yroi, IUIOIIAAb, OOBEM, IJIONIAJh OBEPXHOCTH), UCIOIB3YS
W3YYCHHBIC (OPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIO, Pa3JIo’KEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIOJl MEKIY
BEKTOPaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeamMecToB

13

VYMeHne BbIOWpATh TMOAXONAIIMNA METOJ JUIsl PEIICHUs 3aadu;
MMOHUMaHUE 3HAYMMOCTH MATEMATUKA B M3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




NpUMEPbl MATEMATHYECKUX OTKPBITUA POCCHUMCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna u BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Parmonanbupie uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerniyeckuil KOpeHb HaTypalbHOH creneHu. JeidcTBrs ¢ apupMeTHIeCKUMHU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENIEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkE€HHbIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KommiekcHble uncia
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHEHUs
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruecKkas nporpeccun. @opmyia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEeHbIEro 3Ha4eHus! (QyHKIMU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTs! 1 BEKTOPEI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpusi. 10-11 kmacc/ JI.C. Artanacsin, B.®. Byry3os, C.b. Kagomues, JI.C.

Kucenes,

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Junaktuyeckue Matepuaisl o reomerpun 1is 10 kinacca/ b.I'. 3us.

N3yuenue reomerpuu B 10-11 kmacccax. /C.M. Caaksin, B.®. byTy30B.

3agauu o reometpuu s 7-11 knaccos/ b.I'.3uB, B.M. Meiinep, A.T.

baxanckuii.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET
bubmuoteka [{OK https://m.edsoo.ru/

I'NC «Mos mikona» https://myschool.edu.ru/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 483482145804926787460742969939487588108943585767
Bnageney AHTponoBa AHHa AnekcaHpoBHa

OeicTevTened C 26.02.2026 no 26.02.2027



http://www.tcpdf.org

		2026-03-11T14:24:49+0500




