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IHNOACHUTEJBHASA 3AIINCKA

['eoMeTpust ABIAETCS OJHUM U3 0A30BBIX KypCOB HAa YPOBHE CPEIHETO OOILErO
oOpa3oBaHUs, TaK KaK OOECIEUYUBAET BO3MOXXHOCTh M3YUYEHUS JUCITUILINH
€CTECTBEHHO-HAYYHON HAINPABIEHHOCTH W IPEAMETOB TI'yMAaHUTApHOIO IMKJIA.
[TockonpKy JOoruueckoe MblluieHne, GOpMUPYEMOE MPU U3yUYEHUU 00yYarOIUMUCS
MOHATUUHBIX OCHOB TE€OMETPHM, NpPH JOKA3aTE€IbCTBE TEOPEM M TOCTPOEHUU
LENOYKH JOTMYECKUX YTBEPKACHUN ITPHU PEILIEHUH F€OMETPUUECKUX 3aa4, YMEHHE
BBIJIBUTaTh U ONPOBEPraTb TMIOTE3bl HEMOCPEICTBEHHO MCIOJIb3YIOTCS MpHU
pelleHnH 3a]]a4 eCTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX 3a/1a4.

[enb ocBoeHMs MporpamMmbl yueOHOro Kypca «['eomeTpus» Ha yriryoaéHHOM
YPOBHE — pa3BUTHE UHAUBUIYyAJIbHBIX CIOCOOHOCTEN 00yUaroIuXCsl IPU U3yUYEHUU
r€OMETPUH, KaK COCTaBJSAIONICH TMpeaMeTHor oOjactu «MaremaTtuka U
uH(pOopMaTHKa» yepe3 o0ecreyeHre BO3MOKHOCTH MPUOOPETEHHS U UCIIOJIb30BAHUS
Oosee rIyOOKHX T€OMETPUYECKUX 3HAHUM U JEHCTBUH, crieln(PUIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUJISl YCIIEITHOTO MPO(hecCHOHAIbHOTO 00pa30BaHMsl, CBSI3aHHOTO C
UCIIOJIb30BaHUEM MATEMATHUKH.

[TpuoputeTHBIMM 3aJauyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCIIMPSAIONIMMHI U YCUIMBAIOIIMMH Kypc 0a30BOI0 YPOBHSI, SIBISIIOTCSA:

pacuIMpeHue MPEACTaBICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYpbI U
(opMUpPOBAaHNUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHN C OKPYKAIOIIUM MUPOM;

(opMUpOBaHHE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIINX MaTeMaTUYECKUX MOJENSX, MO3BOJSIOUIMX OINUCHIBATh U HU3y4daThb
pa3HbIE SIBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE TOHATUITHOrO anmnapara 1o pasaeiy
«CtepeomeTpus» ydeOHOTO Kypca T€OMETPUH;

(¢opMupoBaHHE  yMEHHUS  BIAJEThb  OCHOBHBIMM  TIOHATHUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HAHHME TEOPEM,
bopMyn M yMEHUE UX MPUMEHATb, YMEHUS JOKa3bIBaTh TEOPEMBI M HAXOAMTH
HECTaHJapTHBIE CIOCOOBI pELIECHUs 3a/1ay;

(dbopMHpOBaHNE YMEHHUS PACIIO3HABATh HA YEPTEXKaX, MOJACIAX U B PEAIbHOM
MUpPE MHOIOTPaHHUKHM M Tela BpalICHUs, KOHCTPYMPOBATH TIE€OMETPUYECKUE
MOJIEIIN;

(opMHpOBaHHE MOHUMAHHSA BO3MOKHOCTH AKCHMOMATHYECKOIO MOCTPOEHUS
MaTeMaTHYeCKUX Teopuid, (OPMUPOBAHNE TOHUMAHUS POIH AKCHOMATHKU TpPHU
IIPOBEICHUHN PACCYKIACHUM;

dbopMupOBaHHE YMEHHUS BJIaJE€Th METOJAaMH J0KA3aTelIbCTB U AJITOPUTMOB
pELIeHMS], YMEHHSI UX IPUMEHSATh, IPOBOIUTH JOKA3aTEIbHBIE PACCYKACHUS B X0
pelIeHusl CTEPEOMETPUUECKUX 3a7ad W 3aJad C MPAKTUYECKUM COACP’KAHUEM,
dbopMHpOBaHHE MPEACTABIECHUS O HEOOXOAUMOCTH  JIOKAa3aTElIbCTB  IMpHU



000CHOBaHUY MAaTEMaTUYECKUX YTBEPXKICHUM U POJIM aKCHOMATUKHU B TIPOBEICHUU
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE H COBEPIICHCTBOBAHME WHTEIUICKTyIbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN 00yYaroIuxcs, I0O3HABATENIbHON aKTUBHOCTH, UCCIIEA0BATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHSI, HHTEpeca K N3YUEHUIO TeOMETPHH;

dbopmupoBanre (HYHKIIMOHAIILHOW TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHUS paclo3HaBaTh TMPOSBICHUS TEOMETPUUYECKHX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX XKU3HCHHBIX CHTYAllUSIX W MPU U3YYCHUHU IPYTHX
y4eOHbIX  MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSL PEATbHBIX CHUTYAllMi, UCCIENOBAHMUS TMOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNU MTOJTYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEPKATEIBHBIMU JIMHUSIMU Y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaworcs: «lIpsMble M IUIOCKOCTM B MPOCTPAHCTBEY,
«MHororpanuuku», «Tena BpameHus», «BekToppl ©  KOOpIWHATBHI B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHME «yMETh OIEPUPOBATH
HNOHSTUSIMWY, PEJIeBaHTHBIMU T€OMETPUU Ha YTITyOJIEHHOM YpoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCHUTCSI KO BCEM COJEp>KaTeIbHbIM JIMHUAM Yy4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUM  pacmpeiensercs He  TOJbKO IO
COJIEp>KaTENbHBIM JIMHUSAM, HO U TI0 rojiaM oOydenusi. Coaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus DenepanbHON pabodeit
POrpamMMbl, paclpeeEHHBIM 10 ToJaM OOYYEHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCaM 00yYarOIIUECs
oOpaliaJiucb ~ HEOJHOKpPATHO. ITO TMO3BOJISIET OPraHU30BaTh  OBJAJCHUE
T€OMETPUUECKUMHU MOHATUSIMHU M HaBBIKAMHU MOCIIEI0BATEIBHO U MOCTYNATENbHO, C
COOJTIOICHHEM TTPUHIINIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUSA BKIJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00yYarOIIUXCsl, PACIIUPSIS U YTITyOtsist
e€, 00pa3ysl IPOYHbIE MHOYKECTBEHHBIE CBA3H.

[lepexon k M3y4EHHUIO TEOMETPUH Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISCT:

co3gath ycimoBus s guddepeHmmanuy  O0OydeHHs,  ITOCTPOCHHS
UHANBUAYAIbHBIX 00pa30BaTENbHBIX MpOrpaMM, oOecrednTh yriayOonéHHoe
U3Yy4YEHUE T€OMETPUU KaK COCTaBIIAIONICH yueOHOro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO H3YUYEHUS MATEMAaTUKH C
yaéToM BbIOOpa Oyaymedr mpodeccuu, obecrieunBasi MPEEeMCTBEHHOCTh MEXKITY
o01IUM U Mpo(PecCuoHaTBLHBIM 00pa30BaHKUEM.

Ha wusyuenue ydeOHOoro kypca «['eomeTpusi» Ha yriayOn€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Henenro), B 11 kmacce — 102
yaca (3 yaca B HEZIEJNIO).



COAEPKXAHUE OBYYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpEOMETpUU. Touyka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHHE MpPsSAMBIX B MPOCTPAHCTBE: IE€pECEKarolIuecs,
IapajulesibHble M CKpeluBaromuecss npsmble. [Ipu3Hakum CKpenmBarOmumxcs
npsameIx. [lapamienbHOCTh NPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MAPaJUICIIbHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NapAJIIEIBHOCTD TPEX MPSMBIX, TAPATUICIBHOCTD IPSIMOM
U 1uiockocTH. [lapanienbHoe M LEHTpaJIbHOE MPOEKTHUPOBAHUE, HM300paKeHUE
¢uryp. OcHOBHbIE CBOMCTBa MapajlIeIbHOTO MNpoeKTUpoBaHus. W3o00paxkeHnue
buryp B napaienbHON IPOEKUUU. YTJIIbl C COHANIPABICHHBIMU CTOPOHAMHU, YTOJ
MEXAY NMPSAMBIMU B IPOCTpaHCTBE. [lapajuiebHOCTh INIOCKOCTEN: NapaljiesIbHbIC
TUIOCKOCTH, CBOMCTBA napajuieIbHbIX TUIOCKOCTEM. [Ipocrerimmue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpa’Jp, MapajlieienuIe],
MMOCTPOCHUE CCUCHUM.

IleprieHIUKYISAPHOCTD IPSAMOM U IIJIOCKOCTHU: NEPICHAUKYIIAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC IMAPAJUICIBHBIE W NEPIEHAMUKYJSAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHECHAMKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOK
IIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTtoroHainbpHoOe IIPOEKTUPOBAHUE.
[leprieHIMKYISP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOM A0 IUNIOCKOCTH, MPOEKIMS PUTypbl HA MJIOCKOCTh. leprnenauKynsapHOCTh
IJIOCKOCTEN: INPU3HAK MEPHEHIUKYIAPHOCTH IBYX IUIOCKOCTEH. Teopema o TpExX
MEPIECHINKYIISIPAX.

Yrnel B NPOCTPAHCTBE: YroJ MEXAY IPSMOW M IUIOCKOCTBIO, JBYTPAaHHBIN
YTOJI, IMHENHBIN yTOJI ABYTPAHHOTO yria. TpéXrpaHHbId 1 MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTIOCKHUX YTJI0B MHOTOTPaHHOTO yria. CBOKCTBA INIOCKUX U ABYTPaHHBIX
YIJIOB TPEXTPAHHOTO yrila. TeopeMbl KOCUHYCOB U CUHYCOB JUJI TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapsl MHOrOTpaHHMKOB, pa3BEPTKa MHOrorpanHuka. [Ipmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasi IpU3Mbl, OOKOBasl 1 MOJIHAS! IOBEPXHOCTh IPU3MBI.
[Tapannenenunen, TpsAMOYTOJIbHbBIN MapaieienuIe]l u ero cBoiictea. Kparuaitmme
MyTH Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. [IpocTpaHcTBeHHas
teopema [Iudaropa. [Tupamuaa: n-yronsHas nupamMuaa, NpaBUiibHas U yCeUEHHAsS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEd MpaBUIBLHON NUPaMUIbL.
[IpaBunbHBIE MHOIOTpaHHUKH: IpaBUJIbHAs NpHU3Ma M MpPaBWIbHAS IMHPAMHUJA,



IpaBWIbHAs TPEYTrojibHasi MUpaMuaa U MPaBUWIbHBIN TeTpadip, KyO6. [IpeacraBnenue
O MPAaBUJIbHBIX MHOTOI'PAHHUKAX: OKTa3p, TOAEKAYAP U UKOCAIP.

Bobrunciienue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, OuaroHaiu, YIJIbl.
[Inomanas OOKOBON MOBEPXHOCTH M TIOJHOM TMOBEPXHOCTH MPSIMOU TMPU3MBI,
IJIOIIAb OCHOBAHM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NPpAMOU npu3Msbl. [1nomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MUPAMHIbI, TEOpEeMa O
IUIOIIAN YCEUYEHHON TUPaMUIBIL.

CumMmeTpuss B TMPOCTPAHCTBE. JIEMEHTbl CHUMMETPUM  TPABUIIbHBIX
MHOTOI'PaHHUKOB. CHMMETpus B IPAaBWIBHOM MHOTOIPDAaHHHUKE: CHUMMETPHS
napajuielenunena, CUMMETPHUsS NPABWIBHBIX IIPU3M, CHMMETPHsS INPaBUIBHOU
NUpamMUbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPBl KOJUIMHEApHBIC, COHAIIPABICHHBIE W IPOTUBOIOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[eMCTBUSA C BEKTOPAMHU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHUS BEKTOPOB. CBOKCTBA YMHOXKEHUSI BEKTOpPA HA YHCIIO.
[lonsTne KOMIUIaHapHBIE BEKTOPHL. [IpM3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenumnena. TeopemMa O Ppas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. lIpsiMmoyrosibHast  cucrema  KOOpPAHMHAT B
npoctpaHcTBe. KoopauHatel BekTtopa. CBsi3b MEXIy KOOpAMHATAMU BEKTOpa H
KOOpJIMHAaTaMH TOYEK. YTON MeExXAy BekTopaMu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KITACC

Tesia BpaleHnus

[TonsiTHsI: IWUIMHApUYECKAs TMOBEPXHOCTh, KOHWYECKAas IMOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyomue TMoBepXHOCTeW. Tema BpalieHUs:
UIMHAP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. Bzanmuoe pacronoxenue chepsl
U TNIOCKOCTH, KacaTelbHasl MIOCKOCTh K cdepe. M300paxkenne Ten BpalieHusl Ha
iockocTH. Pa3Béprka mumuHApa U koHyca. CummeTpus chepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBAa 00BEMOB Tein. Teopema 00 00bEME
NPSIMOYTOJILHOTO TMapajuienenumnena v ciueactBuss u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBI, TWJIUHAPA, THPaMUILI 1 KoHyca. OOBEM mIapa u mapoBOTo
CErMEHTA.

KomOnHammu Tenm BpamieHuss W MHOTOTpaHHUKOB. [Ipw3ma, BmmcaHHas B
MWIMHAP, ONHCAaHHAas OKojo mwiuHapa. Ilepeceyenue cdepsl U 1mapa c
miockocThio. Kacanue mapa u cdepsl MmI0ckocThio. [loHSITHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOI'PAHHUK WU TEJIO
BpaIllCHUSI.



[Inomans MOBEPXHOCTH MWJIMHJpA, KOHyCa, IUIONIaaAb chepbl U e€ dJacTeil.
[Togobue B mpoctpancTBe. OTHOIIEHWE OOBEMOB, IUIOMIAJCH MOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeobpazoBanue momodusi, romorerus. Pemenue 3amay Ha
MJIOCKOCTH C UCTIOIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenne cedeHnt MHOTOTPAaHHUKOB M TEJT BPAIICHUS: CSUCHUS ITUINHAPA
(mapamienbHO YW TEPHEHAMKYJSIPHO OCH), CEYEHHUs KOHyca (MmapasuiesibHbIe
OCHOBAHHIO U TIPOXOJIAIINE YEPE3 BEPIINHY ), CEUCHHUS 11apa, METOJIbI TOCTPOCHUS
CCUCHMI: METOJ CIICJIOB, METOJI BHYTPEHHETO MPOSKTHPOBAHUS, METOJ IepeHoca
CEKYIIEH TITOCKOCTH.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexropsl B mpoctpancTBe. Onepaiiuy Hajl BEKTOpaMu. BeKTopHOE YMHOKEHUE
BekTOpoB. (CBOICTBA BEKTOPHOTO yMHOXEHWs. lIpsiMmoyrosbHas cucrema
KoopJMHaT B mpocTpaHcTBe. KoopauHaTel BekTopa. PasznoskeHue BekTOopa Mo
0azucy. KoopamHaTHO-BEKTOPHBIA METO/ MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

JABHKeHHus B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OrtobpaxeHus. J[BIKeHHS W PaBEHCTBO (UTYP.
OOmme cBoicTBa NBWKCHWI. BuIbl JIBWKEHWN: TapaIeibHBIA TEPEHOC,
HEHTpaJIbHAsl CUMMETpUsS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmast u cdepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaanckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKTAHCKOMN MO3UILIMKU 00YYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
IpOXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HIACHTUYHOCTU, YBXKCHHUS K
MPOIIUIOMY M HACTOSIIEMY POCCHMCKOW MATEMAaTWKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTHKEHUSM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
WCIIOJIP30BAHUE OTUX JOCTI)KCHUH B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBECHHOE BOCIIUTAHME:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH pOCCUIUCKOr0 Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO TMOBEICHHMS, CBA3AHHOIO C MPAKTUYECKHM
MPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATEIbHOCTHIO YUYEHOTO, OCO3HAHKE JINYHOTO
BKJIaJIa B IOCTPOCHUE YCTOWYHUBOTO OYAYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs ACTETHKY MAaTE€MaTHYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 33/1a4, pELIEHUH, pacCy ACHUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIleKTaM pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BoCIMTAHME:

chOpPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
MHTEpecax 3/I0pOBOTO U 0€30MaCHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (370pOBOE MUTAHUE, COAUTAHCUPOBAHHBIA PEXUM 3aHATUUA U
OTJIbIXa, peTyispHas Gu3nIecKasi akTUBHOCTD), (PU3UIECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIIBHON JIEITENBHOCTBIO;

6) TpynoBoe BociUTAHUE:

TOTOBHOCTh K TPYyAy, OCO3HAaHHWE IICHHOCTH TPYAONItOOUs, HHTEpeC K
paznmuuHbiM  chepaM  NPodeCCUOHANIBHOM  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM U €€ NPWIOKECHUSIMHU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeir npodeccun U Ppeanu3oBbBIBATH COOCTBEHHBIC IKU3HECHHBIC IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTH4eCKoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTSHDKCHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUHU MTPAKTUUYECKHUX 3a7]a4 MaTEMAaTUUE€CKON HAINIPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphbl, ITOHUMAHHUE BIIMSHUS
COIMATTbHO-OKOHOMUYECKHUX TIPOIIECCOB HA COCTOSTHUE MPUPOTHOMN U COLIMATBHOM
CpeIbl, OCO3HAHME TII00ATBHOTO XapaKTepa SKOJIOTHISCKHUX MPoOIeM, OpUCHTAITUS
HAa TPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHWM JUIsi penieHus 3a7ad B 00JiacTu
OKpY’Karolllel cpenpl, IJIAHUPOBAHUE TIOCTYNKOB W OLEHKU HMX BO3MOXKHBIX
MOCTIC/ICTBUN IS OKPYKAIOIIEN CPEJIbL;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOIIECTBEHHOM MPAKTUKU, TOHUMAHNE MaTEeMaTUYECKON
HayKH Kak cepbl YeJIOBEUECKOM JeATeIbHOCTH, ITAMOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHUS LIMBUJIM3AIMH, OBJIaJICHUE SI3bIKOM MaTEeMaTUKH U MaTeMaTHYEeCKON
KYJbTYpPOU Kak CpeICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBISATH MPOEKTHYIO
U UCCIIEIOBATEIIbCKYIO JIEATEIbHOCTh MHAUBHUIYAJIbHO U B TPYMIIE.

METAIIPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE IeCTBUSA

Bba3oBble Jjornueckue aeiicTBHA:

BBISIBJISITh M XApPaKTEPU30BATh CYILIECTBEHHBIE IMPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHSATHH, OTHOWIEHWHA MEXIy TMOHATUIMH, (OPMYIUPOBATH
OTIpeJICIICHUS TIOHSITHH, YCTaHABIMBATh CYIIIECTBEHHBIN NPU3HAK KIacCU(pUKAIIIH,
OCHOBAHUS JIJ11 000OIIECHUS U CPAaBHEHUS, KPUTEPUH MPOBOJIUMOTO aHAIU3a;

BOCIIpUHMMATh,  (GOPMYJIUPOBaTh U  IPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbBIC, EUHUYHBIE, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBJIISAITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IIPOTUBOPEUUS
B (hakTaxX, MAHHBIX, HAOTIOMCHUSX W YTBEPXKIACHUSIX, MpEIJIaraTb KPUTCPHH IS
BBISIBJICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEYHIL;

JIeJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JCAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOYEHUM, YMO3AKIIOUEHUN 0 AaHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUM
(TIpsiMBIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh ApPT'yMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKJISHUS Y BHIBOJIBI;

BBIOMpATh CMOCOO pelieHns Yy4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHUS, BEIOMPATh HauOoIee MOAXOAIIUNA ¢ YYETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBaTebCKue 1eMCTBUS:



UCIIOJIb30BaTh BOINPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOseMy,
yCTaHABJIMBAaTh MCKOMOE M JaHHOE, (pOpMHUPOBATH TUIIOTE3Y, apryMEHTUPOBATbH
CBOIO MTO3ULINI0, MHEHUE;

MIPOBONTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHu4ecKkoro 00beKTa, ABJICHUs, poliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMU, SIBICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITeNIbHO (HOpMYIMpPOBaTh O0OOIIEHUSI U BBIBOJABI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAOJIIOJEHMS, UCCIEIOBAaHMS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 00OOIICHMIA;

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IMpOLIecca, a TaKXKE BbBIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundpopmanueii:

BBISIBIISATE JA€(UUNTHI UHPOPMALIMK, JAHHBIX, HEOOXOAUMBIX [IJIi OTBETa Ha
BOMPOC U JUIsI pEICHUS 3a/1a4H;

BbIOHMpaTh MHPOPMAIIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIHUIO PA3TUYHBIX BUJIOB U POpPM
MPEICTABJICHMUS;

CTPYKTYpUPOBaTh MH(POpPMAIIUIO, MPEACTABIATh €€ B pas3UyHbIX (opmax,
WLTIOCTPUPOBATH TpaduUecKy;

OILICHUBATh Ha/AEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIEHO
chOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS

O0menne:

BOCIPUHUMATh U (JOPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U
LEJISIMU OOLLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaThb IMOSICHEHHWS II0 XOJAy pElIeHus 3aJadu,
KOMMEHTHPOBATH MOJYYEHHBIN PE3YIIbTAT;

B XoAe OOCyXIeHHusl 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI,
npo0JieMbl, pelmaeMol 3a7aud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pELIEHHUs], COIOCTABIIATE CBOU CYXKIEHUsS C CYXXKICHMAMHU IPYTUX YYaCTHUKOB
uanora, oOHapyXUBaTh pa3iMuude M CXOJICTBO IMO3WIMH, B KOPPEKTHOH (opme
(bopMyIupOBaTh pa3HOTIACHUs, CBOM BO3PAKECHHUS;

IIPEACTABIIATh PE3YJIbTAaThl PELUICHUs 3aa4yu, IKCIIEPUMEHTA, UCCIICIOBAaHMUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (OpMaT BBICTYIUIEHHS C Y4YETOM 3ajad
NPE3EHTALUU U OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHble YyHUBeEpPCaJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:



COCTAaBJISITH IJIaH, AJITOPUTM PELICHUS 3a/1a4u, BEIOUPATh CIIOCO0 PEIICHMUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLUOHAJIbHBIN HHTE/VICKT:

BJa/JIeTh  HABBIKAMH  TO3HABATENBHON  pedrexkcun Kak  OCO3HaHUs
COBEPIIIAEMBIX JIEUCTBUM U MBICIUTEIBHBIX MPOIECCOB, X PE3yIbTATOB, BIA/ICTh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJS IpolLecca U pe3yjbTaTa pPELIeHUs
MaTeMaTHUYECKOM 3a4auH;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUH 3aa4H,
BHOCUTbH KOPPEKTHUBHI B JACSATEIHHOCTh HA OCHOBE HOBBIX 00CTOSTEILCTB, JaHHBIX,
HallICHHBIX OIHUOOK, BBISBIICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YyJIbTATA LIETU U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JOCTHKEHMS WIIA HEJIOCTHXKEHUS pe3yJIbTaTOB JAESTEbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHOU
paboThl mTpuU pemieHHH YYeOHBIX 3a7ad, NPUHUMAThL IIeJIb COBMECTHOU
NEeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3aIMI0 COBMECTHOM palOThl, paclpeneisTh
BUJIBI PabOT, TOTOBapUBATHCS, OOCYKIATh MPOIECC U PE3yIbTaT paboThl, 00001IAThH
MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (Qopmax padoTsl (00CykaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD) U UHBIE), BBITIOJIHSITH CBOIO YaCTh pabOThl U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTHUMH YJICHAMU KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa
B OOWUHA TPOAYKT MO KpUTEPUsIM, CHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aUMOJECHUCTBUS.

INPEAMETHBIE PE3YJIbTATDBI

K koniy 10 kiaacca oOyyaromuiicss Hay4YuTCs:

+ CBOOOJIHO OIEpUPOBATh OCHOBHBIMU TOHSTUSIMU CTEPEOMETPUU TIPH
pELIEHUH 33]]a4 ¥ TPOBEACHUN MATEMATUUECKUX PACCYKICHHUII;

+ TPUMEHSATH AKCUOMBI CTEPEOMETPUM W CIIECJICTBUS W3 HUX MPU PEHICHUU
reOMETPUYECKUX 3a]1a4;

+ KJIacCU(PUIIMPOBATh B3aMMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEN B MPOCTPAHCTBE;

« CBOOOJIHO OINEpUpPOBaTh TOHSTHSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIY MNPSIMOM U
MJI0CKOCTHIO;

+  CBOOOJIHO OTIEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



« CBOOOJHO pACMO3HABATh OCHOBHBIE BUABl MHOTOTPAHHUKOB (IIpU3Ma,
NUpaMUJIa, MPSIMOYTOJBHBIN Mapaliienenumnes, Kyo);

+  KJacCHU(pUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMUS  AJIs
KJ1accuuKaIuu;

« CBOOOMHO OMEpUPOBATH TMOHSATUSIMH, CBSI3AHHBIMH C  CEUYCHHUEM
MHOTOTPaHHUKOB TJIOCKOCTbIO;

*  BBINOJHATD napasuiesbHOE, LHEHTPAJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBAHKE PUTYP HA MIIOCKOCTh, BBIMOJIHATh U300pakeHus: GUryp Ha
IUIOCKOCTH;

+ CTPOUTb CEYEHHsS] MHOTOI'PDAaHHUKOB Pa3JIMYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TJTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

+ BBIUMCIATH  IUIOIIAAM  TMOBEPXHOCTEN  MHOTOIPAaHHUKOB  (MpuU3Ma,
MpaMKJia), TCOMETPUICCKHUX TeJl C TPUMEHEHUEM (popMyT;

+  CcBOOOJHO ONEPUPOBATH NOHATUSAMU: CUMMETPHS B IPOCTPAHCTBE, LICHTP,
OChb U TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBL;

+ CBOOOJHO OINEpPUPOBATH MOHITUSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

*  BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

+ pemaTh 3aJa4d Ha JOKa3aTeJIbCTBO MAaTEMaTHYECKHMX OTHOILIECHUN U
HAX0XJICHUE TEOMETPUUECKUX BEJIMYUH, IPUMEHSST U3BECTHBIE METOBI TIPU
pELIEHNH MaTEeMaTHYECKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJI0’)KHOCTH;

+ TPUMEHATHh TPOCTEMIINE MPOTrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI TIPU PELICHUH CTEPEOMETPHUECKUX 3a/1a4;

+ W3BIEKaTh, NPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATh HH(MOpPMAIHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YyepTeKax U pUCyHKax;

+ TPUMEHATH TOJYYCHHbIE 3HAHUS HA TMPAKTHUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEATbHBIC CUTYyallMH, MPUMEHATH WU3YyYCHHBIC TMOHSATHS B
mpolecce TMOWCKAa peHIeHHs] MaTeMaTH4YecKd Cc(opMyTupOBaHHOM
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CUTyallMM Ha SI3bIKE IE€OMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATHI W TEOpEeM, ammapaTta anreOpbl, peliath MPaKTHUYEeCKHE 3aJauH,
CBSI3aHHBIC C HAXOXJACHUEM I€OMETPHUECKUX BEITHUNH;

+ UMEThb MpEACTaBICHUS 00 OCHOBHBIX ATamax pPa3BUTHS F€OMETPUHM Kak
COCTaBHOM 4acTH (pyHJaMEHTa pa3BUTUS TEXHOJIOTHI.

K konmy 11 kinacca oOydaromuiicss Hay4YuTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBS3aHHBIMU C IWJIMHIPUYECKOM,
KOHMYECKOW U CPEepUYecKOil MOBEPXHOCTSIMHU, OOBACHATH CHOCOOBI
MOJTyYCHHUS;

OTIePUPOBATH OHATUSAMH, CBSI3aHHBIMU C TE€JIAMH BPAICHUS: [IIIUHIPOM,
KOHyCOM, c(epoii u mapowm;

pacmo3HaBaTh Tejia BpamieHus (IWIUHApP, KOHYC, cdepa U 1map) u
OOBSICHATH CIIOCOOBI MOTYYESHUsSI TEJ BPALLECHUS;

KJ1IacCU(UIIMPOBATh B3aAUMHOE PACIIOIO0KEeHUE C(HEephl U TIIOCKOCTH;
BBIUMCIIATh BEJIMYUHBI AJIIEMEHTOB MHOTOTPAHHMKOB W TEJ BpAaIICHHUS,
00BEMBI M TIJIOMAAM TMOBEPXHOCTEH MHOTOTPAHHHKOB W TENl BpaIllCHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHUuEM GopMyIT;

CBOOOJIHO OMNEPUPOBATh MOHSATHUSMH, CBS3aHHBIMU C KOMOWHAIUSIMU TEJ
BpallleHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTpPaHHHK, BIHCAHHBIN B chepy u
OTHMCaHHBIA OKOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPaHHUK WJIH TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOIICHHSI MEXKIY TUIOLIAASIMU MOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TE;

n300pakaTb u3ydaemble (DUTYphI, BBIOJHATH (BBIHOCHBIE) ILIIOCKHE
YepTS)KH U3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAIICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

CBOOO/IHO OIIEPUPOBATH TIOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPALMU HAJl BEKTOPAMU;

3aJ1aBaTh TNIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peraTh TeOMETPUYECKUE 3a/1a4u Ha BBIUUCIICHUE YTIIOB MEXAY MPSMBIMU U
IUIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSTHUI OT TOYKHU A0 IUIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA NP PEUICHNH;
CBOOOJHO OMNEpUPOBATh TOHATHUSMHM, CBSI3AaHHBIMH C JBHKCHHEM B
MMPOCTPAHCTBE, 3HATh CBOWCTBA IBUKCHUM;

BBITIOJIHATh HM300pa)KEHWS MHOTOTPAHHUKOB U TeNl BpalleHUs IMpHu
napajyieIbHOM  TEPEHOCE, LEHTPAIbHOM CHUMMETpPUHU, 3€pKaJIbHOMN
CUMMETPHH, IIPY TOBOPOTE BOKPYT MPAMOH, mpeoOpa3zoBaHus MO00us;
CTPOHUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUYCHUS IUIHHIIpA
(mapamieNnbHO U NEPISHINKYJISIPHO OCH), CEYSHUS KOHYca (MapasuiebHbIe
OCHOBAHUIO U MPOXOSAIINE YePEe3 BEPIIMHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METO/bl TOCTPOCHUS CEUEHUIH: METOJ CJEN0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIIEH TUIOCKOCTH;



JIOKa3bIBaTh T€OMETPUICCKHIE YTBEPIKICHUS;

NPUMEHSITh Te€OMETpHUECKHe (AKThl ISl PEIICHUS CTEPEOMETPUUICCKUX

3a7a4, MPEANOJaralomrX HECKOJbKO IaroB pEIICHHS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (popme;

peliath 3ajadyd Ha JIOKa3aTeIbCTBO MAaTEMATHUCCKUX OTHOIICHHHA M
HAX0XJICHUE TCOMETPHUSCKUX BEIIMUNH;

IPUMEHSATHh TPOTPAMMHBIC CPEJICTBA M JJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPUICCKUX 33134,

NPUMEHSTH MTOJIyYCHHBIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, AHATTU3UPOBATH
U OLIEHWBaTh peajbHbIC CUTYallMd, MPUMEHSATh H3yUYEHHBIC TOHSITHS,

TEOpEMBbI, CBOWCTBA B IMPOIECCE TOMCKA PEHICHUS MaTeMaTHYCCKH
chopMyTUPOBAHHOM MPOOJIEMBI, MOJCIUPOBATH PEAbHBIC CUTYyallMH Ha
SI3BIKE TEOMETPHH, UCCIIEI0BATH TIOCTPOSHHBIE MOJIETU C HCIIOIH30BAHHEM

T€OMETPUUYECKUX TIOHATHH W TEopeM, armmapara aireOpbl, pemath
NMPAKTHYCCKUE 3aJa4d, CBSI3aHHBIC C HAXOXICHHEM TCOMETPUUCCKUX
BCJIMYHH;

UMETh TPEACTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUU Kak

COCTaBHOM YacTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHI.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB
Ne HaumenoBanue pa3iesoB U TeM
o/ NPOrpaMMBI Beero KonrTpoabubie | IlpakTue
padoThI padoTsbI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosnoxeHue NpsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh NPSIMBIX U TUIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepHeHHI/IIny'I}IpHOCTB MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIIBl ¥ pacCcTOSHUA 16 1
MHororpaHHuKu 7 1
BekTtopsl B mpocTpaHCTBE 12
2 HOBTOPCHI/IC, 000011IeHNEe U CHCTEMATU3aIIII 5 )
3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0




11 KUIIACC

HaumenoBanue pa3ienoB U TeM

KoanuyecTBo 4acos

Ne i/l Kounrpoabusie  IlpakrTn
NPOrpaMMbl Bcero
padoTsbI padoThI
1 AHanUTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHwME, O606L[I€HIE€ " L5 i
CUCTEMaTHU3aIIMs 3HAHUN
O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpanieHust 24 | 1
5 [Tnomany moBEpXHOCTH U OOBEMBI 9 |
KPYTJIIBIX TEJ
6 JIBuxkeHus 5 1
7 [ToBTOpeHME, o606meHlile " 17 5
CHUCTEMaTHU3aIMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 (







IHOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KoHTpo/bHbIe
padoTsbI

IIpakTHyeckne
padoThI

OcHOBHbIE TIpaBUIIa U300pAKEHNS Ha
PHUCYHKE IIIOCKOCTH, MapaJleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

[ToHsITHS CTEpEOMETPUH: TOYKA, TPsIMasi,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
npaBuiIa H300pKEHHS HA PUCYHKE
IIJIOCKOCTH, napanneanHx Hp?[MI)IX
(OTpe3KOB), CepeAMHBI OTPE3Ka
[TonsiTus: nmepecexaromecs MmioCKOCTH,
nepeceKaroIruecs npsMast v IIOCKOCTh;
MOJYPOCTPAHCTBO

[TonsTHS: MepeceKaronecs MI0CKOCTH,
nepeceKaroIIuecs npsMast i IIOCKOCTh;
HOJTYTIPOCTPAHCTBO

MHororpaHHUKH, H300paxxeHne
NPOCTEHIINX MPOCTPAHCTBEHHBIX (QHUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300paxxeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIINX 0ObEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEICTBUS U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE
cnenctBus u3 HUX. CriocoObl 3ajaHus
NPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSIMBIX U TUIOCKOCTEN

N300paxeHne cedeHnii mupaMubl, Kyoa
U TIPU3MBI, KOTOPBIE MPOXOJAT Yepe3 ux
pe€opa. M3o0pakeHue nmepeceueHus
MOJTyYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHne ceueHni mupaMuibl, Kyoa
U TIPU3MBI, KOTOpBIE IIPOXOJAT Yepe3 ux
pEbpa. N3o0paxkeHue nepecedeHus
MOJIYYEHHBIX TUIOCKOCTEH.
PackpammBanre TOCTPOCHHBIX CEYCHUI
pa3HBIMU IIBETaMHU

N300paxeHne cedeHnii mupaMubl, Kyoa
Y TIPU3MBbI, KOTOPBIE MPOXOJAT YepPe3 UX
pé6pa. N3o0OpakeHune nepeceyeHus
MOJIYYEHHBIX TUIOCKOCTEH.
PackparmmBaHue MOCTPOCHHBIX CEUEHUN
pa3HbIMH LIBETaMU

13

N3o06paxeHue cedeHnii mupaMuipl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pé6pa. N3o0OpakeHune nepeceueHus




MIOJIYYEHHBIX TUIOCKOCTEH.
PackpanimBanue moCTpOCHHBIX CEUCHHI
pa3HbIMU LIBETaMU

14

15

MeTton ciieioB Uisl IOCTPOEHUSI CEYEHHM

Merton ciaeoB AJisl HOCTPOCHUS CEYEHUN.
CBolicTBa epeceyeHnid MPSIMBIX U
IIOCKOCTEH

16

Merton cnefoB sl HOCTPOEHUSI CEUEHUM.
CBoiicTBa nepeceyeHuil NpsIMbIX U
IIJIOCKOCTEN

17

[MocTpoenue ceuenuii B mupamue, Kyoe
no TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEXKEH U 3aIIMCh IAroB
MOCTPOEHUS

18

[TocTpoenwue ceueHuii B mupaMue, Kyoe
o TpéM ToukaM Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aIMCh [IaroB
MOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamuie, kyoe
o TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aIKCh [IaroB
MOCTPOEHUS

20

[MocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX qepTemeﬁ U 3aI1UCh HIaroB
MOCTPOCHHUS




21

[ToBTOopenue mnanumerpun: Teopema o
IPOMOPIUOHATBEHBIX oTpe3kax. [logobue
TPEYTroJbHUKOB

22

IToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B cCUeHHIX Ha
BBIHOCHBIX uepTexax. Mlcropust pa3Butus
TUIAHUMETPHUH B CTEPEOMETPHUH

23

24

25

26

27

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHue npsmMbix B
npocTtpancTBe. CKpenuBarommecs
npsiMble. [Ipu3Haky CKpenuBaroIuxcs
npsmMbiX. [lapamiensHbie npsMbie B
IIPOCTPAHCTBE

Teopema o Cyl1eCTBOBAHUH U
€IMHCTBEHHOCTHU MPAMON mapajuieIbHON
JTAHHOU NPAMOM, MPOXOISIIEH Yepes
TOYKY ITPOCTPAHCTBA U HE JISKAILECH Ha
JTaHHOM npsAMoi. Jlemma o nepecedyeHun
MapajuiebHbIX MPAMBIX INTIOCKOCTHIO

[TapamnenbHOCTB Tpex npsMbIx. Teopema
0 TpEX mapasuieabHbIX NpsAMbIX. Teopema
0 CKpELIMBAIOIIMXCS IPSIMbIX

[TapamiensHOE IPOEKTUPOBAHUE.
OcHOBHBbIE CBOWMCTBA IAPAJIIEIBLHOTO
npoekTupoBanus. M300paxxkeHue pasHbIX
¢buryp B napajienbHON NPOEKINH




28

IlentpanbHas mpoekuus. Yromi ¢
COHANpPaBJIECHHBIMU CTOPOHAMU. YTOII
MEXY NPSAMBIMU

29

3amayy Ha JOKa3aTelIbCTBO U
HCCIICIOBAHHUE, CBSI3aHHBIC C
pacnonomeHHeM HpHMbIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeTIBHOCTD NPSIMON U
IUIOCKOCTH B npocTpaHctse. [Ipu3Hak
[apayIeIbHOCTH NMPSIMOM U IIOCKOCTH.
CaolicTBa napamieIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I'-ICCKI/Ie 3aJa4U Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apauIeIbHOCTBIO MIPSIMBIX U
IJIOCKOCTEW B POCTPAHCTBE

32

33

[TocTpoeHue ceyeHus, NpOXOIAILErO
yepes IaHHYI0 MPSMYIO Ha YEPTExKe U
napajuieIbHOTO ApYyrou npsmon. Pacuér
OTHOIIEHUI

[NapamienbHast pOEKLKs, IPUMEHEHHE
JUTSL IOCTPOCHHUS CeUSHH Ky0a 1
napayenenuneaa. CBoicTra
napaieNienune/1a U IPU3MBbI

34

[TapamnensHble iockoctu. IIpu3Haku
[apaJIeIbHOCTH JIBYX IUIOCKOCTEN

35

Teopema o0 mapajieTIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOSILEN Yepe3 TOUKY, He




MIPUHAJIEKALLYIO JaHHOW IUTIOCKOCTH U
CIIEICTBUS U3 HEe

36

CaolicTBa napamienbHbIX IJIOCKOCTEN: O
[apauIeIbHOCTU NPSAMBIX [IEPECEUCHUS
IIPU [IEPECEUEHUH JIBYX MapaIeIbHBIX
IJIOCKOCTEH TpeThen

37

CBolicTBa napajuiesIbHbIX MJIOCKOCTEM:
00 oTpe3Kax napasuieibHbIX MPSMBIX,
3aKJII0OYEHHBIX MCKAY napaljlCJIbHbIMU
MJIOCKOCTSIMH; O TEPEeCeYCHUH MPSIMOM ¢
ABYMs TapaJlJICIbHBIMU IINIOCKOCTAMU

38

39

IToBTOopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napaenenumnena

41

42

Brruncnenue 1iauH OTpe3KOB B KyOe u
PSIMOYTOJIBHOM Mapauieenurene

IleprieH IMKYAAPHOCTD MIPSMOU U
mockoctu. [Ipu3Hak
NEePHEHANKYISIPHOCTH IPSIMOU U
IJIOCKOCTH

43

[IepnieH UKy IAPHOCTD PSAMOM U
mockocty. Ilpusnax
NEPIEHAUKYJIAPHOCTH IIPSIMOU U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTHU MPAMOU, MPOXOASIIEH

4 yepe3 TOUKY IPOCTPAHCTBA U
HEePHEHIUKYJIAPHOH K MJI0CKOCTH

45 [InockocTu ¥ epHeHANKYISIPHbIE UM
IpsIMblE B MHOIOTPaHHUKAX

46 [TnockocT U NepreHNKYIIIPHbIE UM
IpsIMble B MHOIOTPaHHUKAX
[lepnieHIuKyIsAp U HAKJIOHHAS.

47 [TocTpoeHue nepneHuKyspa U3 TOUKH
Ha MPSIMYIO
[IepnieHquKyIsp U HAKJIIOHHAS.

48 [TocTpoeHue nepneHuKyIspa U3 TOUKH
Ha MPSIMYIO

49 Teopema o0 TpEX NEpHEeHIUKYIIApax
(mpsimast u oOpaTHast)

50 Teopema o Tpéx NnepneHInKyIsIpax
(mpsimast u oOpaTHast)

51 Yron Mexay CKpeumBarOIUMHUCS
OpSMBIMU
[Tounck neprneHANKYISAPHBIX MPSAMBIX C

52 MOMOIIbIO EPIEHANKYIISIPHBIX
IUIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[Toctpoenue ceuenuit Kyda, Ipu3Msl,

54 IIPABWJIBHOM NMHPaMU/IbI C TIOMOIIBIO

OpTOPOHaHBHOﬁ IMPpOCKINU




55

[Toctpoenue ceuenuii kydoa, IpU3MBI,
NPaBIIBHOM MTUPaMHIBI C TIOMOIIIBIO
OPTOTOHAIBHOHN MPOEKINH

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ockocTu. [1nockoctn
CUMMETPUI B MHOTOTPaHHUKAX

57

58

[Ipr3Hak neprneHuKyJIIpPHOCTU MPAMOM
Y TUTOCKOCTHU KaK CJIE€ICTBUE CHMMETPHUH

[IpaBusibHBIE MHOTOTPaHHUKU. Pacyér
PacCTOSIHUI OT TOYKH /10 MIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
pacCTOSTHUM OT TOYKHU J0 IJIOCKOCTH

60

61

CriocoObl OIyCTUTh NEPIEHIUKYIISAPBI:
CUMMCTPUA, CABUTI TOYKHU I10
HapaJIeIbHOU MPSMOKN

CrBur no HenapaienbHON IPAMOH,
U3MEHEHHUE PACCTOSHUN

62

KonTtponbHas pabora "B3anmuoe
pPacToNIOKEHUE MPSMBIX U INIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHME: Yyros Mexay NpsIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHHME: Yron MexIy
CKpCIIUBAOIIUMUCS IIPAMBIMU B
MIPOCTPAHCTBE




65

I'eomeTpuueckre METOAbI BHIYUCICHUS
yTia MEeXIy MpsIMbIMU B
MHOTOTpaHHHUKaX

66

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yrja

67

68

[leprieH UKy IApHBIE TUIOCKOCTH.
CBolicTBa B3aMMHO MEPIIECHIUKYISIPHBIX
IJIOCKOCTEN

[Ipu3Hak neprneHIuKyIsspHOCTH
TIOCKOCTEW; TeopeMa 0 mpsiMOi
MEpPECEUCHMS IBYX IUIOCKOCTEN
NEPHEHANKYIISIPHBIX TPEThEN MIIOCKOCTH

69

[TpstMoyTONBHBIN Mapanenenumnes; Kyo;
U3MEpEHHsI, CBOMCTBA MPSIMOYTOIBEHOTO
napasuieJienunena

70

Teopema o nuaroHany NPMOYTOJIbBHOTO
napaesenuea u cleACTBUE U3 Heé

71

72

CTepeOMeTpI/I‘-IeCKI/IC " IPUKJIAAHBIC
3aaa4u, CBA3aHHbBIC CO B3aUMHBIM
PACIIOIOKCHHUEM NIPSAMBIX U IIJIOCKOCTH
HOBTOpeHI/Iel CKPCIIMBAIOINECCA
MMpAMBIC, ITapaJIJICIIbHBIC IIJIOCKOCTU B
CTAaHAAPTHBIX MHOTOI'paHHUKAX

73

[Tapa napajenbHbIX IUIOCKOCTEH Ha
CKPELIUBAIOIINXCS MIPSAMBIX, PACCTOSIHUE
MEXIY CKPEIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTBIX CUTyaLUsAX




74

PaccTosiHre OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuE OT MPSMOU JI0 TNIOCKOCTH

75

Brruucnenue paccTossHUN MEXIY
CKPELIUBAIOIIHUMUCS IPSIMBIMHU C
IIOMOILBIO MEPIICHIUKYJIIIPHOU
IIJIOCKOCTH

76

77

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JJIs
TpeXrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopemMbl KOCHHYCOB U
CHHYCOB JUUIA TPEXTPAHHOTO yIJja

DneMeHTHI ChepruyecKoil FTeOMETPUH:
reoJIe3nYecKue JIMHUHU Ha 3emiie

78

KoHTponbHas padora "Yrisl u
paccrossHus"

79

80

81

Cucremaru3zanus 3HaHUN
"MHOTOIpaHHHK U €0 JIEMEHTHI"

IIupamuaa. Bunasl nupamun. [IpaBunbHas
nupamuia

[Ipusma. IIpsAmas 1 HAKJIOHHASI IPU3MBI.
[IpaBunbHas npuzMa

82

83

[Ipsimoit napaienenunen,
IPSIMOYTOJIBHBIN Mapaenenumnes, Kyo
Beinykiibie MHOrorpaHHuku. Teopema
Oiinepa

84

Brinmykiibie MHOrorpanHuku. Teopema
Otinepa. IIpaBunbpHbIE 1
[IOJIyIIPaBUIIbHBIE MHOIOTPAaHHUKH

85

KonTponbhas pabota "MHororpanHuku"




IlonsTue BCKTOpPA HA IMJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBuno nmapannenenunena 1
90 YMHOKEHHE BEKTOpa HA YUCIIO 1
Paznoxenue BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIKAITUX B OJTHOM 1
IJIOCKOCTH
92 CxanspHoe Npou3BeJCHUE 1
93 Brruncnenue yria Mexay BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiiue 3aga4u ¢ BEKTOpaMH 1
96 [Tpocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiiye 3aga4u ¢ BEKTOpaMH 1
98 O0600611eHre U cucTeMaTu3alus 3HaHU| 1
99 O06o0011eHne 1 cucTeMaTH3alys 3HaHUH 1
100 Wrorosas koHTposbHas paboTa 1
101 Hrorosast KoHTpoIBbHAs paboTa 1
102 O06o001eHre U cCUcCTeMaTU3aIIMsl 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KUIIACC

KoanuyecTBo 4acos

Ne
Tema ypoka KonTpoabnbie | IIpakTuyeckue
n/n Bcero
padoTsbI padoTbI

[ToTOpenue Temul "KoopauHatsl

1 BEKTOpa Ha IUIOCKOCTHU U B 1
nmpoctpaHcTae"

) [ToBTOpenue Temsbl "CrayisipHOE 1
MPOU3BEICHNUE BEKTOPOB"

3 [ToBTOpenue Temsl "Brruncnenue yria |
MEXIy BEKTOpPaMH B MPOCTPAHCTBE"

4 [ToBTOpeHue Tembl "YpaBHEHUE MPSIMOI, 1
IPOXOJAIIEH Yepe3 JBe TOUKu"

5 YpaBHEHUE MIJIOCKOCTH, HOPMaJlb, !
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax

6 YpaBHEHHE TOCKOCTH, HOPMAJIb, |
ypaBHEHHUE TUIOCKOCTU B OTPE3KAX

7 BekropHoe npousBeneHue 1

2 JIuneliHbIe HEPABEHCTBA, JIMHEWUHOE |
pOrpaMMUpPOBaHUE

9 JIuneliHble HEpAaBEHCTBA, JINHEUHOE 1
MIPOrpaMMHUPOBAHHE

10 AHaNMTUYECKHUE METObI pacuéra yria 1
MEXIY MPSMBIMU B MHOTOIPAHHUKAX

1 AHaTUTUYECKHUE METOBI pacuéra yria |

MCKAY MIOCKOCTSAMHU B MHOT'OI'PAHHHUKAX




dopMya pacCTOSIHUSA OT TOYKH 110

12 IUIOCKOCTH B KOOpAMHATAaX

13 Haxosxnienue paccTostHUM OT TOUKH /10
TUTOCKOCTH B KyOe

14 Haxoxaenue pacCTOSHHI OT TOYKH 10
IJIOCKOCTH B MPABWJIBHOM TUPAMUJIE

15 Konrtponbnas pabora "AHanuruyeckas
reomeTpus"”

16 CeueHust MHOTOIpaHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CeueHnst MHOTOTPAaHHUKOB: METOJ]
CJE/10B
CeueHust MHOTOI'paHHUKOB:

18 CTaHJapTHHIE TUIOCKOCTH, TIEPECCUCHUSI
MPSIMBIX U IJIOCKOCTEN

19 [TapanenbHble MPSMBIE U TUIOCKOCTH:
napauieIbHbIC CEUCHUS

20 [TapannenbHble NpsMbIE U TIOCKOCTHU:
pacy€T OTHOIICHUHN
[TapannenbHble MPSMBIE U TUIOCKOCTH:

21 YIJIBI MEXY CKPEIIUBAIOIIUMHUCS
NPSIMBIMHU
[lepnenauKyIsipHbIE TPSIMBIE U

” MJIOCKOCTH: CTaH/IAPTHBIC MaphI

MEPIECHIUKYJISIPHBIX MJIOCKOCTEN 1
MPSIMBIX, CHMMETPUH MHOTOTPAaHHHUKOB




23

[lepnieniuKynsipHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMaA O TPeX
NEPIIECHIUKYIIApax

24

[IepnieHquKyIsIpHBIE IPSAMBIEC U
IJIOCKOCTH: BBIYNCIICHUS JUIMH B
MHOT'OI'PaHHHUKAX

25

26

IToBTOpEHME: TUIOMIAIN
MHOTOYTOJIHUKOB, ()OPMYITBI JUISI
TIomIa e, cooOpakeHUs 1o 100us
[ToBTOpEHME: TUIOIIAAN

MHOTOYTOJILHUKOB, (POPMYJIBI IS
IO e, COOOpaKEHUS MTOA00US

27

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIst
TJIOMIAEH, COOOpaKEHHUS MOA00HS

28

[Imomany ceyeHnit MHOTOIPaHHHUKOB:
TUTOIIATA TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

29

30

[Inomany ce4eHrii MHOTOTPaHHUKOB:
IUIOIIA/IM TIOBEPXHOCTEH, pazpe3aHus Ha
YacTH, COOOpaXKeHUs MOA00us
Kontponbnas padota "[loBTopenue:

MHOT'OI'PAaHHMKH, CCUECHUS
MHOTOI'PaHHHUKOB"

31

O61éM Tena. O6beM MPSIMOYTOIBLHOTO
napaJuieenuneaa

32

3amaun 00 yaBOCHUH Ky0a, O
KBaJIpatype Ky0a; O TPUCEKIIUU yTiia




33

CrepeomeTpuyeckre 3aJauu, CBI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJILHOTO
napaieNienumnea

34

[IpuxknagHeie 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA TIPSIMOYTOJIEHOTO
rnapasuiesienuIea

35

O0BEM TIPSIMOIA TPU3MBI

36

CrepeomeTpHuuecKkue 3aJaut, CBSI3aHHbIE
C BBIYHCIICHUEM 00bEMOB MPSMOK
MIPU3MBI

37

[IpuknaaHbie 3aa9u, CBI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI

38

39

40

Beruuciienre 00EMOB Tell ¢ TOMOIIBIO
onpeaenéaHoro naterpana. OobéEM
HAKJIOHHOM NPU3MBI

Beruucnenne 00bEMOB Tel ¢ TOMOILBIO
omnpenenénHoro uHTerpana. O0sEM
IUPAMMU/IBI

®opmyina 00bEMa MUPaAMUIBI.
OTtHo1IeHHe 00BbEMOB TUPAMUJL C
00IINM YTIIOM

41

®opmyia 00bEMa MUPAMUIBI.
OTtHO1IeHNEe 00FEMOB TUPAMUJL C
OO0IIKM YTIIOM

42

43

CrepeomeTpudeckue 3aJauu, CBsI3aHHBIC
¢ 00bEMaMH HaKJIOHHOM TPU3MBbI

CrepeoMeTpHYECKHE 3a/1auH, CBSI3aHHBIC
¢ 00bEMaMH MUPAMHUIBI




[puknanueie 3ana4un mo Teme "OObEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
IIPU3MBI

45 [Ipuknanueie 3ana4un mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MMUPAMHUIBI

46 [Ipumenenne 06bEMOB. Brruncienue
pPacCTOSIHUSA 10 IJIOCKOCTH

47 KoHnTtponbHas padora "O0bEM
MHOTOTpaHHUKA"
Hunuuaapudeckast TOBEPXHOCTD,

48 00pa3yrolue HUIUHIPUIECKON
MOBEPXHOCTHU

49 Hunuuap. [Ipsmoit kpyroBoil HUIMHIP.
[Imomaae MOBEpXHOCTH HUIMHAPA

50 Konuueckasi moBepxHocTh, 00pa3yroliue
KOHUYECKON noBepXxHOcTU. Konyc

51 CeueHune KOHycCa TUIOCKOCTHIO,
napauieIbHOM MITOCKOCTH OCHOBAHMSI

57 VYceuénnsblii konyc. M300paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOM TOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3aau Ha

55 JI0OKA3aTelIbCTBO U BHIYMCIICHHE,

MMOCTPOCHUEM CEUCHUI UIMHIPA,
KOHYycCa




56

CrepeomeTpuuecKkue 3aaui Ha
JI0Ka3aTebCTBO U BBIYUCIICHHE,
MIOCTPOCHHUEM CEUCHHU IHITUHIIPA,
KOHycCa

57

HpI/IKJIaI[HBIG 3aJa4u, CBA3aHHBIC C
NUWIMHAPOM

58

59

HpI/IKJ'Ia,I[HBIe 3aJa4u, CBA3aHHBIC C
ONUIMHAPOM

Cdepa u map

60

[epeceuenue chepsl u mapa ¢
iockocTeio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bujl 1 n300pakeHue mapa

61

62

[Tepeceuenue cdepsl u mapa ¢
iockocTbio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By 1 n3o6pakeHune mapa

VYpasuenue coepsl. [Tnomans cheps u
e€ yacren

63

64

65

66

Cummetpus cdepsl U mapa

CrepeoMeTpHYECKHE 3a]]aul Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO c(hepoii U mapom,
HOCTPOCHHUEM HX CEUCHHH TIIOCKOCTHIO

CrepeomeTpuueckue 3aau Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHUC,
CBsI3aHHBIE CO chepold U MapoM,
MOCTPOCHHUEM HX CEYCHUH TITIOCKOCTHIO

[puknagHbie 331241, CBI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHUE: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHHS B OKPYKHOCTH,
CTaHJapTHBIE TI0100MS

68 Paznuunple KOMOMHALIMY TEIl BpaICHUs
Y MHOTOTPaHHHUKOB

69 3agauu no Teme "Tena 1 MOBEPXHOCTH
BpaieHus"

70 3agauu no Teme "Tena 1 MOBEPXHOCTH
BpaieHus"

71 Kontponbnas padora "Tena u
MOBEPXHOCTH BpALLEHUS"

7 O06BeéM uuHapa. Teopema 06 00bEMe
MPSMOTO ITWIMH/IPA
Brruuciienue 00bEMOB TEII ¢ IIOMOIILIO

73 onpeaenéHHoro uuterpana. OobeEM
KOHYyca

74 IInomany GOKOBO U ITOJTHOM
MMOBEPXHOCTH KOHYyCa
CrepeomMeTpHUECKHUE 3a]]a4H, CBSI3aHHbIE

75 C BBIYHCIIEHHEM 00bEMOB IMJIMHIPA,
KOHycCa

76 [Tpuxnagusie 3agaun o TeMe "O0BEMBI
Y TUIOLIAAM MOBEpXHOCTEH Ten"
O0BEM 1Iapa u MapoBOTO CEKTOpA.

77 Teopema 06 00bEMme mapa. [Lnomans

cdepol. CTepeoMeTpudecKie 3a1a4H,
CBSI3aHHBIE C BBIYHCICHUEM 00bEMOB




mapa, IapoBOro CErMEeHTa U IIapoBOTO
CeKTopa

78

[Tpuxnagaeie 3agaun 1Mo TeMe "O0BEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaneo cheprr. CooTHOMICHUS
MEXTy TUTOIIASIMH IIOBEPXHOCTEH U
00BEMaMHU ITOTOOHBIX TEN

79

[ToroOHBIEC TeNa B MPOCTPAHCTBE.
H3meHeHne 00bEMa My MO00HH.
CrepeomeTpuuecKue 3aa4u, CBsI3aHHbIC
C BBIYHMCJICHHEM 00BEMOB TEII B
TJIOIIA/IEN TTOBEPXHOCTEN

80

81

82

Koutposnbnas padora "I[lnomaan
MOBEPXHOCTU U OOBEMBI KPYTJIBIX Te"

JIBMKEHUS IPOCTPAHCTBA.
OTtob6paxeHus. [IBU>XeHUsI U PaBEHCTBO
¢uryp. O61mune cBOHCTBA JBUKEHUM

Buzapl 1BMKEHUN: TapaJliIeIbHbINA
[IEPEHOC, LEHTPAJIbHAsI CHMMETPHS,
3epKaJIbHAasi CHMMETPUS, IOBOPOT
BOKPYT IIPSMOU

83

[IpeoOpazoBanus mogodus. [Ipsmast u
cepa Diinepa

84

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHHUE NIBUKCHUA

85

Konrponbnas pabora "Bekrops! B
npocTpaHcTse"




86

Ob6o6maromee nosropenue 11 moHsaTuit
1 METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTHU3alIMsI 3HAHUNA:
"[TapannenbHOCTh NPSIMBIX U
MJIOCKOCTEH B MPOCTpaHCTBE"

87

Ob6o6maromee nosropenue 11 moHsaTuit
1 METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTHU3alMsI 3HAHUNA:
"BekTopsl B npocTpaHcTse"

88

Ob6o6maromee mosTopenue 11 monsTuit
U METOJ0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMAaTHU3AIIMs 3HAHUIA:
"BekTopsbl B npocTpaHcTBe"

&9

Ob6o6maromee mosropenue 11 moHsaTuit
1 METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIINs 3HAHWIA:
"O06beM MHOTOTpaHHHKA"

90

Ob6o6maromee mosTopenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3aI1sl 3HAHUH
"O0beM MHOrOrpaHHHUKA"

91

Ob6o6maromee mosTopenue 11 moHsaTuit
U METOJ0B Kypca reomerpun 10—-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"[Tmomaam MOBEPXHOCTH U OOBEMBI
KpyTJbIX Ten"

92

O6o61maromiee nopropenue 11 noustuit
Y MeToJI0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3aI1sl 3HAHUH




"TTnomanyu moBEpXHOCTH B 0ObEMBI
KpyJibIX Ten"

93

Nrorosas koHTposbHAs paboTa

94

HtoroBast KOHTpoJIbHAs paboTa

95

[ToBTOpeHue, 06001eHNE U
crucTemMaTu3alus 3HaHUI

96

97

98

99

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U € poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U € poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U € poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIMH

Hcropus pa3Butus cTepeoMEeTpUN KaKk
HAyKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIOTUI

100

Hcropust pa3BUTHSL CTEPEOMETPUN KAK
HAyKHU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUI

101

Hctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B Pa3BUTHU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BuTus CTepeOMETPUN KaK
102 HayKHU U €€ pojib B PA3BUTHH

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102







IMPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM [TPOT'PAMMBbBI

10 KUIACC

Kona
MPOBEPAEMOro
pe3yJjbTara

7

7.1

HpOBepﬂeMbIe NMpEeAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1
06p330BaTeﬂbH0171 NnmporpamMmmasl CpeaHETO oﬁmero 06pa30BaHI/Iﬂ

I'eomerpus

OHepI/IpOBaTB MNOHATHUAMM: TOUYKA, IIpAMasd, IMIOCKOCTb

7.2

7.3

7.4

[TpyMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NIPU PELICHUU
reOMEeTPUYECKUX 3a/1a4

OnepupoBarh NOHATUSAMU: MNAPAJUIEIBHOCTh U TMEPHEHIUKYISIPHOCTD
MPSIMBIX U MJIOCKOCTEN

KnaccugpunupoBars B3aUMHOE pacIioOKEHHE TPSMBIX W IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBarh NOHATUIMU: IBYTPaHHBIN yroJl, TpaHU JABYTPaHHOIO yria,
pedpo ABYTrpaHHOIO yIiia, JMHEWHBIN yroi JByTpaHHOIo yriia, rpagycHas
Mepa ABYTPaHHOIO yria

OnepupoBaTh NOHSATUSAMM: MHOTOTPAHHMK, BBINYKIJIBI U HEBBITYKJIBIN
MHOT'OI'PaHHMK, 3JIEMEHTBI MHOTOI'PaHHHUKA, [IPABUJIBHBI MHOTOI'PAaHHUK

Pacrio3HaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (MUpaMuja, MpU3Ma,
MPSIMOYTOJIBHBIN Mapaenenumnen, Kyo)

7.8

KnaccudumupoBatb  MHOTOTpaHHUKH, BBIOMpas  OCHOBaHUS  JJIA
knaccuukanuyu  (BBIMYKJIBIE U HEBBINYKIbIE  MHOTOTPAaHHUKH,
MpaBUJIbHBIE MHOTOTPAHHHWKH, TPSMbIE W  HAKJIOHHBIC TIPU3MBI,
napajuJiejaenuneb)

7.9

OHGpHpOBaTI) IIOHATHUAMU: CeKylias IIJIOCKOCTB, CCUCHUC
MHOI'OIr'paHHHUKOB

7.10

OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYCHUH  MHOTOI'PAaHHHMKOB,
UCIIOJIb3YsI METOJL CIIEI0B

7.11

Ctpoutb ce4yeHHs] MHOTOIPAaHHUKOB METOJOM CJIEJIOB, BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTY:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemrats 3aa4i Ha HaXOXJICHUC TCOMETPUICCKUX BECIIUYHNH I1O 06pa3uaM
UKW aJiIropuTMaM, MPUMCHASA HM3BECTHBIC aHAJIUTUYCCKHUE METOJbI IIpHU
p€mICHUN CTAaHAAPTHBIX MATCMATUYCCKUX 3aJad Ha  BbBIYUCICHUC
paCCTOHHHﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU 1O HpHMOI\/'I, OT TOYKHL
IMJIOCKOCTHU, MCIKY CKPCHINBAIOIMIUMUCS IPAMBIMUA

7.13

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPHUUESCKUX BEIMUMH IO 00pa3iam
WM aJTOPUTMaM, TPUMEHSST W3BECTHBIC AHATUTHYECKHUE METOJbI NP




pPEIICHUHN CTAHJAPTHBIX MAaTEMaTHYECKUX 3a7ad Ha BBIUHUCICHUE YTJIOB
MEXy CKpPEUIMBAIOIIMMHUCS MPSIMBIMU, MEXIY NPSIMON M IUIOCKOCTHIO,
MEX/y TIIOCKOCTSIMH, ABYTPaHHBIX YTJIOB

Berancnsate 00bEMBI M IUIOMIANM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3Ma, mIpaMua) ¢ IpUMEHEHUEM (OPMYJI, BBIYUCIIATE COOTHOIICHHSI

7.14 MEXIY MJIOIIAIIMU MTOBEPXHOCTEN, o0béMamMu MOJ00HBIX
MHOTOTPaHHHUKOB
715 OrniepupoBarh MOHATUSAMH: CUMMETPUsI B MPOCTPAHCTBE, LEHTP, OCh U
' TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBI
W3Bnekatb, mpeoOpazoBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, MPeACTaBICHHYIO Ha
YepTekax U pUCYHKaxX
[TpumenaTy reomeTpudeckue (akThl A PEHICHUS CTEPEOMETPUUYECKHX
7.17 3aja4, MPEANOoNaraloliuX HECKOJIbKO IIAaroB pPEIIeHUs, €ClU YCJIOBUS
MIPUMEHEHUS 3aJ]aHbl B IBHOI Qopme
718 [IpuMeHsATh mNpoCTEWIINEe MPOrpaMMHBIE CPEACTBA H  BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKHX 3a/1a4
719 [TpuBOIUTH MpUMEPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHpoAe U
' JKW3HH, PACTIO3HABATH MPOSBIICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE
[TpuMeHsTh MoNy4YeHHbIE 3HAHUS Ha TIPAKTHKE: aHATTU3UPOBATh PeaslbHbIC
CUTYallUU ¥ IPUMEHATH U3yUEHHbIC TIOHATHS B MIPOIIECCE MOUCKA PEIICHUS
MaTeMaTHuecku  CcHOpMyIMpPOBAaHHOW  MpOOJIeMBbI,  MOJIEIHUPOBATH
7.20 peanbHble CUTYyallMd Ha fA3bIKE T'€OMETPHUH, UCCIEAOBaTh MOCTPOCHHbIE
MOJICJIU C UCTIOJIb30BAHUEM T€OMETPUUYECKUX TTOHATUI U TEOpEM, armnapara
anreOphl, pemaTh MPAKTUYECKUE 3a/layd, CBSI3aHHBIE C HAXOXIICHHUEM
T€OMETPUUYECKUX BETUINH
11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NPoBePSIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 001Iero 0Opa3oBaHusA
pe3yabTarta
6 I'eomeTpus
OnepupoBaTh MOHATHSIMU: IMIHHAPUYIECKAS IOBEPXHOCTH, 00pa3yIoIIHe
6.1 MWIUHAPUYECKOW TIOBEPXHOCTH, MHWJIMHIP, KOHUYECKAs TOBEPXHOCTb,
' oOpasymue KOHUYECKOHM  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBaTh Tena BpaieHus (IUIMHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIOCOOBI MOTYYESHHUS TEJ BPAIICHUS
6.4 KnaccuduimpoBats B3anMHOE pacmoiokeHne chepbl ¥ TIIOCKOCTH




6.5

OnepupoBarTh MOHSATUSMU: IIIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
BBICOTA CETMEHTa, IIapOBOM CIIOM, OCHOBAaHHE MIAPOBOTO CJOS, BBICOTA
[IAPOBOTO CJI05, IIIAPOBON CEKTOP

6.6

Berancnsate 00BEMBI M IUIOMIAAW TOBEPXHOCTEH TN BpaIICHUS,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (HOPMYIT

6.7

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIHCAaHHBIA B chepy u
OMMCAaHHBIN 0KOJIO cdepsl, chepa, BHCaHHAS B MHOTOTPAHHUK WJTU TEJIO
BpalleHUs

6.8

BBIYHCIATE COOTHOIICHHS MEX /1y TUIOIIA MU TIOBEPXHOCTEH 1 00bEMaMu
MOJOOHBIX TEN

6.9

N300paxkaTh u3ydaemble (UTYPHI OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEePTEKHBIX NHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATh (BBIHOCHBIE) IJIOCKHE 4YEpPTEXKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (pUryp: BUA CBEpPXy, COOKY, CHHU3Y; CTPOUTH CEUYEHHUS Tell
BpallleHus

W3BnekaTrb, MHTEPNPETUPOBATH M IpPeoOpa3oBbIBaTh HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, MpPeJCTaBICHHYIO Ha
yepTekax U pUcyHKax

[TpumeHsTh TeoMeTpuyecKre (aKThl UIsI PEHICHUS CTEPEOMETPHUYECKUX

3a1a4, MPEANONaralolluX HECKOJIbKO IIAroB pPEIICHUs, €CIU YCJIOBUA
MPUMEHEHUs 3aJ]aHbl B IBHOM opme

6.13

6.14

6.15

OnepupoBatrh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOXKEHUSI BEKTOpa Ha YHUCIIO, OOBACHATh, KAKUMHU CBOWCTBAMHU OHHU
o0JrazaroT

HpI/IMCHHTB [IpaBUJIO MapaJuICICIIUIICa 1P CJIIOKCHHU BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMHU: JEKApTOBBl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrol  MeXAy BEKTOpaMH, CKaJIpHOE IMPOU3BEIEHUE BEKTOPOB,
KOJUTMHEApHbIE U KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymMMy BEKTOpPOB M HpPOM3BEIEHUE BEKTOpAa Ha YUCIO, YIroOJ
MeXly BEKTOpaMu, CKaJIIPHOE MTPOU3BEIEHUE, PACKIIaIbIBaTh BEKTOP O
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3azaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAUHAT

6.19

Pemate mpocreiinme reoMeTpuYecKre 3a1a9i Ha TPUMEHEHUE BEKTOPHO -
KOOPJIMHATHOTO METO/a

6.20

Pemiate 3agaud Ha OOKA3aTEILCTBO MAaTEMAaTUYECKHX OTHOILICHHUM M
HaXO0XACHUE T'COMETPHUUYCCKUX BCJIMYHUH I10 o6pa3uaM WK aJIrOpHUTMaM,
IIPUMCHSA HN3BCCTHBIC METOABI npu PEIICHUA CTaHJAPTHBIX
MaTEMaTHYCCKHUX 3aaa4




6.21

IIpuMeHATs mpocCTEHIINe IMPOrpaMMHBIE CPEICTBA U BIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUN CTEPEOMETPUYECKUX 3a4a4

6.22

6.23

IIpuBoauTE NMpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOIE U
JKU3HM, PACIIO3HABATH IPOSIBICHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE

[TprMeHsTh MoJydeHHbIe 3HAHUS Ha IPAKTHKE: aHAJTU3UPOBATh PeasibHbIC
CUTYallMu ¥ IPUMEHATH U3yUYEHHbIEC IOHATHS B MIPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku  cHOpMyIMpPOBAaHHOM  MpOOJIEMBbI,  MOJEIUPOBATH
peaibHbIe CUTYyallMd Ha SA3bIKE T'€OMETPHUH, HUCCIEAOBAaTh MOCTPOCHHbBIE
MOJIEJIU C UCTIOJIb30BAHUEM I€OMETPUUYECKUX MOHATUH U TEOpEM, armnapara
anreOphl, pelaTh MPAKTUYECKUE 3a/layd, CBS3aHHBIE C HAaXO0XKJICHUEM
TEOMETPUUYECKUX BETUINH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcCHOBHBIE TOHATUS CcTepeoMeTpuu. Touka, HpsiMasi, MJIOCKOCTb, IPOCTPAHCTBO.
[TonsTHE 06 AKCHOMATHYECKOM MOCTPOCHUN CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUN
U CJIEJCTBUS U3 HUX

7.2

7.3

7.4

B3aumHoe  pacnosokeHWe  OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuleJibHble M CKpeuuBarouuecss mnpsMble. [lapannenbHOCTh OPSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MapajuieNbHbIE MpsIMblE B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX NPSMBIX, MapaJUIEIBHOCTh IMPSMOM M IUIOCKOCTH. YTIIBIC
COHANpABJICHHBIMU CTOPOHAaMH, YIOJ MEXJIy TMpsSMBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: MapajlieIbHbIE INIOCKOCTH, CBOMCTBA NapaliesIbHbIX
mwiockocTeil. [IpocTeiimne mpocTpaHCTBEHHBbIE (UIYpbl HA TUIOCKOCTH: TETPadp,
KyO, apasienenumne, IoCTPOeHNe CeueHu

HepHCHI[I/IKy.]'IﬂpHOCTI) HpﬂMOfI U IUIOCKOCTH: MNCPIHCHIAUKYJISAPHBIC TMPSAMBIC B
MIPOCTPAHCTBE, MPSAMBIE MapaJIeIbHbIE U MEPIeHIUKYISIPHBIE K MJIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTU IPSIMOM U IITIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIIIPHOMN
IJIOCKOCTH. YTJIbl B TPOCTPAHCTBE: YIOJ MEXAY IPSIMOM U MIIOCKOCTBIO, ABYTPAHHBII
yTOJ1, TUHENUHBIN YroJl AByTpaHHOTo yria. [leprneHuKysp 1 HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSMOH /10 TIIOCKOCTH, TTPOCKITUs (GUTYpHI Ha
IJIOCKOCTH. [IepreHIuKyIIpHOCTD INIOCKOCTEN: IPU3HAK IIEPIIEHAUKYISIPHOCTH JBYX
miockocreil. Teopema o Tpéx nepneHauKyJspax

IlonsiTiE MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOTIOIDAaHHHMKA, BBIIYKJIbIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKHU, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronbHas
npu3Ma, 'paHd M OCHOBaHUS NPU3MBI, MpsiMas U HAKJIOHHAs NPU3MbI, OOKOBas U
II0JIHAS IOBEPXHOCTH NpU3Msl. [[apamnenenumnes, mpsaMOyroibHbIN HapajuIeIeuIe]
u ero cBorctia. [lmpamuaa: n-yrojipHas nMpaMuia, TpPAaHU U OCHOBAHUE MUPAMHU/IBI,
OOKOBas M MOJIHAs TOBEPXHOCTh MUPAMHJbI, MPAaBWIbHAS M yCEU€HHas NMUpaMUA.
OnemMeHTbl TpuU3Mbl W nUpaMubl. [IpaBUIIbBHBIE MHOTOIpDAaHHUKHU: IOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IMpaBUiIbHAs NpHU3Ma M IpaBUibHAs NHpaMuia,
NpaBUJIbHAS TPEYToJbHAs MUpaMUIa U MPaBUILHBIN TeTpasap, Kyo. Ilpeacrasienue
O IPAaBWIBHBIX MHOI'OI'PAaHHUKAX: OKTa3Jp, NOAEKa’ap U ukocasapyrue CedeHus
IIPU3MBI U TUPAMHUIBI

7.5

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, PSMOHL, IJIOCKOCTH.
DOneMeHThl CHUMMETPUM B  INHpaMHIax, [apajuleJenunenax, IMpaBHIbHBIX
MHOT'OI'PAaHHHMKAX

7.6

Boruncnenue 371eMEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanu, yrisl. Ilinomane
OOKOBOM TIOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TMIPSMON MPHU3MBI, IUIOIIAb




OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH NMPsIMOH Mpu3Mbl. [lmomaas 60koBoOH
MOBEPXHOCTU U TOBEPXHOCTH TMPaBWIBHON NHpaMUAbl, TEOpeMa O IJIOAaN
yceu€HHoi mupamuibl. [Tonatue 06 00bEmMe. OOBEM MUpPaMUIbI, TPU3MBI

7.7

[Tomo6HbIe Tea B mpocTpaHcTBe. COOTHOIIEHHS MEXTy TUIOIIAISIMK TOBEPXHOCTEH,
00bEMaMU MTOT00HBIX TENT

11 KITACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHMS
I'eomerpus

[{umuHagprYecKas MOBEPXHOCTh, 00pa3yIOIIUe IUIHHIPUISCKON TTOBEPXHOCTH, OCh
[IJTHHPUYECKON MOBEPXHOCTU. LIMIUHIpP: OCHOBaHUS W OOKOBas MOBEPXHOCTD,
o0pa3yroIas U 0Ch, TUIOMIAh> OOKOBOH U MOJIHOW MOBEPXHOCTH

KoHnueckass TMOBEpXHOCTh, OOpa3yroNIMe KOHMYECKOW TIOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OcHOBaHME U BepilInHa, 00pasyroias
1 OCb, TUIOIIAIb OOKOBOI U MOJIHOM MOBEPXHOCTU. Y CEUEHHBINA KOHYC: 00pa3yIoIiue
1 BBICOTA, OCHOBaHUS U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, AMaMeTp, IJI0LAAb MOBEPXHOCTU cepbl. B3anMHoe
pacnosoxeHue chepbl M IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIoman

cdepsl

6.4

6.5

6.6

N3o0pakeHue Ten BpalieHus Ha TNIOCKOCTU. Pa3BEpTka MIMHIpa U KOHYca
KoMOuHanuu Ten BpaieHHs U MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONMHUCAHHBIN
okoJ10 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK, UJTH TEJIO BPAILIEHUS

[Tonsitue 060 o0wEMe. OcHOBHBIE CBOWCTBa 00BEMOB Tel. Teopema 00 0O0BEME
OPSAMOYTOJIBHOTO Hapajjenenunesa M cieactBus u3 He€. OO0bEM LMIMHApA,
KoHyca. O0bEM 1mapa u miomaas chepst

6.7

[TogoOubie Tema B mpoctpancTBe. COOTHOIIEHUS MEXAY  IUIOMIAASIMU
MOBEpXHOCTEH, 00bEMaMU OJTIOOHBIX Tell

6.8

Ceuenust nunuHapa (mapauieabHO M NEPHEHIUKYISIPHO OCH), CEYEHHUs] KOHyca
(mapajuienbHOE OCHOBAHMIO U IIPOXOJIAIIEE Yepe3 BEPILNHY), CEYEHUS 11apa

6.9

BexTop Ha miockoctH M B mpocTpaHcTBe. CII0KEHHE M BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCiI0. Pa3noxkenue BeKTopa 1o TpEM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPaBUJl ICUCTBUH C BEKTOPAMHU

6.10

[IpsimoyronbHass cucTeMa KOOPAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
IIpocreiimye 3amaun B KOOpAMHATax. YTroil Mexay Bekropamu. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB. BpIUnciIeHUE YITIOB MEXKAY MNPSAMBIMU U IUIOCKOCTSMU
KoopanHaTHO-BEKTOPHBIN METO/I IPU PEILIEHUU T€OMETPUUECKUX 3a]1a4




IMPOBEPSEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBaHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTeJILHOI MPOrPaMMBbI CPeIHET0 00IIETro
oOpa3zoBaHust

Bnagenne MeromaMm J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHMs 3a7ad;
yMeHHE (OpMYyJIUPOBAaTh U ONEPUPOBATH MOHATHAMH: OIpEIEIICHUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NPU3HAK, I0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (OPMYIUPOBKH; TPUMEHSTH UX; yMEHUE (POPMYINPOBATH
o0paTHOE M MPOTHUBONOJIOKHOE YTBEP)KACHUE, NMPUBOAUTH MPHUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BAaTh METOJ MaTEeMaTU4YECKOM WHIYKIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpAcCYKIACHMs IIPpU PpEUICHMM 3aj1ad,
OLICHUBATh  JIOTUYECKYIO  IPaBUJIBHOCTb  PACCYXACHWM; YMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALMHA Haj
MHOXXECTBAMHU; yMEHHUE MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
arnmnapar JJIs OIMCaHUs PEAIBHBIX IIPOLECCOB U SBICHUM U IIPU PEILICHUU
3aJa4, B TOM 4HCI€ M3 JPYyrux Yy4eOHBIX MpEAMETOB; YyMEHHE
OIepUPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK, Tpad Ha

IUIOCKOCTH; YMEHHE 3aJaBaTh U OINHUCHIBaTh TIpadbl pa3IMUHBIMU

croco0amu; UCIOJIb30BATh Tpadbl MPH PeIICHUH 3a1a4

YMeHue onepupoBaTh HOHATHSAMM: HATypalbHOE YHCIIO, LEJI0€ YHUCIIO,
CTETIeHb C IEJIBIM MTOKa3aTeeM, KOpeHb HaTypabHOW CTETIEHH, CTETIEHb

C panMOHAJIBHBIM  [OKa3aTeleM, CTeNeHb C  JICHCTBUTEIBHBIM
noKaszaTejleM, JiorapudmM dncia, CHHYC, KOCHHYC M  TaHTEHC
NPOU3BOJIFHOTO YHCIA, OCTaTOK IO MOMYJIO, PalMOHAIBHOE YHCIIO,
UppallMOHATIBHOE  YHUCIIO,  MHOXXECTBAa  HATypalibHBIX,  ILIEJIBIX,
pAalMOHANBHBIX, JCUCTBUTENIBHBIX UYHCET, YMEHHE HCIIOJIb30BATh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBUIMHA OOIIMI JenuTeNnh U HauMeHbIIee
o0riee KpaTtHOe, anropuT™ EBKITHIa ipy penieHu  3a/1a4; 3HaKOMCTBO C

pPa3IMYHBIMM ~ TO3MLIMOHHBIMM ~ CHCTEMaMH  CYMCJICHHUS;  yYMEHHE
BBITIOJIHATh BBIYHMCIICHUE 3HAUCHWH W MpeoOpa3oBaHUS BBIPAKCHUH CO
CTENEHSAMH U Jorapupmamu, rnpeodpa3zoBaHus IPOOHO-PALMOHATBHBIX

BBIpa)I(eHPIfI; YMEHHUE ONCPUPOBATH IOHATUAMMU: IOCICAOBATCIBHOCTD,




apupMeTHYeCcKas Iporpeccus, reoMeTpudeckas mporpeccus, 0eCKOHEYHO
yObIBalolasi ~ reoMeTpuueckass  Iporpeccusi; yMEHHE  3a]aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (popMyII;
YMEHHE ONEpUPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIO, CONPSHKEHHBIE
KOMILJIEKCHBIE YMCIIa, MOJIYJIb M apTyMEHT KOMIUIEKCHOTO yHcia, hopma
3allMCH KOMIUIEKCHBIX YMcel (FeoMeTpHUecKasi, TPHrOHOMETpUYecKast U
anreOpanyeckas); YMETh INPOU3BOAUTH apU(PMETHYECKHE ICUCTBUS C
KOMIUICKCHBIMU ~ YMCJIaMM; TNPUBOJUTH INPUMEPbl  HUCIOJIb30BAHUSA
KOMIUIEKCHBIX YHCEJI; ONEpPUpOBaTh MOHATHSMM: MaTpuua 2X2 u 3x3,

OIIPCACIINTCIIb MaTPULIBI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIUTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PAalMOHAIBHBIE, MPPAllMOHAJIBHEIC,
NOKa3aTebHbIe, CTENEHHbIE, JIorapu()MUYECKUe, TPUTOHOMETPUIECKHE
YpPaBHEHHs U HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE OIEPHUPOBATH
MOHSATHSMH: TOXJIECTBO, TOXKIACCTBEHHOE IMpeoOpa3oBaHWE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUHW M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE pelarb YypaBHEHMS,
HEPaBEHCTBA U CUCTEMBI C IOMOIIBIO Pa3IMYHBIX MPUEMOB; peLIaTh

YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [ApaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI AJI PEUICHHs MaTEMaTHYECKHUX

3a]a4 U 3a]a4 U3 pa3IMuHbIX o0acTell HAyKH U PeabHOM KU3HU

YMeHne omnepupoBaTh IMOHATUSAMHU: (QYHKIOHSA, YETHOCTh (YHKIIHH,
HNEPUOTUYHOCTh (PYHKIUH, OrPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
byHKINH, SKCTpeMyM (QYHKIMH, HANOOJIbIIIee U HAMMEHBIIIee 3HAUCHHSI

(GYHKIMU Ha IPOMEXYTKe, HeTIpephIBHAs (PYHKIIMS, ACHMITOTHI Tpaduka
GyHKIMY, IepBasi ¥ BTOPast IPOU3BOIHAS QYHKIMH, FEOMETPUUECKUN U

¢u3uUecKuil CMBICI TPOM3BOJHOM, IepBooOpa3Has, ONpeneIEHHbIN
UHTErpajl; yMEHUE HaXOJIUTh aCUMITOTHI rpaduka (QyHKIUM; yMEHHUE
BBIYUCIIATh  IIPOU3BOJHBIE CYMMBI, IIPOM3BEIEHHs, YACTHOIO H
KOMIO3UIMK (DYHKUUH, HaXOJUTh YpaBHEHHE KacaTelIbHON K rpaduky
(GYHKLIMU; YMEHHE HAaXOAMUTh NPOU3BOAHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIONb30BaTh MPOU3BOJHYIO Ul HCCieloBaHUS (YyHKIUH,
HAXOJIUTh HAWOOJbIINE M HAaUMEHbIIWE 3HAYCHUS (PYHKUUH; CTPOHUTH

rpaMKy MHOTOYJIEHOB C UCIOJIb30BAHUEM allllapaTa MaTeMaTH4YECKOTO

aHajau3a; IPUMEHATH IIPOU3BOAHYIO [UIS HAXOXKICHHS HAWIy4IIEro
pelIeHUs] B NPUKIANHBIX, B TOM YHUCJIE COLUAIbHO-)KOHOMHYECKUX U

dbusznyecKux 3a1a4ax; HaXOAUTh IUIOMIAAN U 00BEMBI GUTYP C TTIOMOIIIBIO




HUHTCrpaa;, NpUBOAUTL MNPUMCPBI MAaTECMATUYCCKOTO MOJCIHMPOBAHUA C

noMouibio AudQepeHuanbHbIX ypaBHEHUN

YMeHue omnepupoBaTh TMOHATUAMH: Tpaduk QyHKIUH, oOpaTHas
¢byHKIMsA, KOMIO3ULUs (DYHKIUH, JTuHEeHHas (QYyHKUIUS, KBaapaTHUHAS
byHKIHS, panoHaIbHas byHKIHS, CTeTneHHast dbyHKIMS,
TpUrOHOMETpUYEeCKHe (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKLIMU, TOKaszaTeslbHas M Jorapupmuueckas (QyHKIUM; yMEHHE
CTpOUTH TpaUKU H3YUYCHHBIX (DYHKIHH, BBIIOJIHATH MPeoOpa3oBaHUS
rpadukoB QyHKIMHA, UCTIONB30BaTh IpauKu sl U3YUEHUS MPOLIECCOB U
3aBHCUMOCTEH, TPU PEIICHUH 337134 U3 JIPYTHX YYeOHBIX NPEIMETOB I
3ajlay U3 pealibHOU )KU3HHU; BBIpaXkaTh (GOpPMyJIaMH 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA M rpaduKu GYHKIUH ISl peIICHHS
YpaBHEHMH, HEpPaBEHCTB M 3ajad C MapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM INIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHUI, HEPABEHCTB

H UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJayd Pa3HbIX THUIIOB (B TOM 4YHCIIE HA
IPOLIEHTHI, I0JIM U YaCTH, HAa JIBUKEHHE, padOTy, CTOMMOCTb TOBAPOB U

yCIIyT, HAJIOTH, 3a/1a4M U3 00JIACTH yNpaBJIECHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIIOBUIO 3a/aud, MCCIIEI0BaThb IOJy4CHHOE DPELICHHE U
OLICHMBATh IMPABAONOJOOHOCTh pE3yJIbTaTOB; YMEHHE MOJEINPOBAThH
peanbHble CUTyallMd Ha SA3BIKE MATEMAaTUKU; COCTABIIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl II0 YCJIOBHUIO 33J]1a4H,
UCCJIEN0BATh IMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anredpbl, UHTEPIIPETUPOBATH MOJIYYECHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpEIHEE apuPMETHIECKOe, MeIMaHa,
HauOosbllIee M HAUMEHbLIee 3HaU€HUs, pa3Max, IUCIEpCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0OPa; yMEHUE U3BIIEKAaTh, UHTEPIPETUPOBATD
uH(pOopMaInIO, IPEICTABICHHYIO B Ta0IMIIaX, HA JUarpammax, rpapukax,
OTpa’KaOILYIO CBOMCTBA pEaJIbHBIX IIPOLIECCOB U SIBJICHUI; IPEACTABIATh
uHOpMaIMI0O ¢ TIOMOUIBI0 TaONHWI[ M JUarpaMM; HCCIEI0BaTh
CTaTUCTHYECKHE JAaHHBIC, B TOM YHUCIE C NMPUMEHEHHEM TpapHuecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIeJ0BaTh COBMECTHbIE
HAOJIOZIEHUST C TIOMOIIBIO JUarpaMM pacCeMBaHMs M JUHEHHOM

perpeccuu




YMeHue onepupoBaTh IOHATHUAMM: CIy4ailHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYalHOTO COOBITUS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TIpaUuecKuX MeETOJOB; MPUMEHSThH
(GopMysBl CIOXKEHUS U YMHOXEHMs BEpOSTHOCTEH, (hOpMyJy MOJIHOM
BEPOSTHOCTH, popmyity bepHymmm, koMOMHATOpHBIE (PaKTHl i (HOPMYIIBI;
OLICHUBAaTh BEPOSTHOCTH pEAJbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
NOHATUAMM: CllydyailHas BEJIMYMHA, PpACHpPEICIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUJIAHUE, JHUCIEPCHs M CTAaHAAPTHOE OTKIIOHCHHE
CIy4ailHO BEJIMYMHBL, (YHKIMM pacOpelesieHuss U IJIOTHOCTH
PaBHOMEPHOTO, IIOKa3aTeJIbHOIO W HOPMAJIBHOTO PACHpPENEICHU;
YMEHHME HCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX pACHpEleNeHUNd JUIs
peleHus 3a7ay; 3HAKOMCTBO C TMOHSATHSMU: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJUTH HPHUMEPHI
HPOSIBJIICHUS] 3aKOHA OOJBIIMX YUCENl B HNPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBATH MOHATUSIMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHUil, YUCIIO MepecTaHOBOK; OMHOM HbroTOHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCy>KIEHUS 7S peLIeHMs 3a/1a4;
OLICHUBATH BEPOSATHOCTH peaJIbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH ITOJTYYEHHBIN pPE3yJIbTaT

YMeHue omnepupoBaTh IOHATHAMM: TOYKA, IMpsiMas, ILIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIUVIA, IJIOCKUH  yrod,
JBYI'PAaHHBI YTOJI, TPEXTPaHHBIM YroJl, CKPEIIMBAOIINECA IpPSMBIE,
NapajuIeJIbHOCTh U NEPHEHAUKYJISAPHOCTh MPAMBIX M INIOCKOCTEH, Yroi
MEXIY IHPSAMBIMH, YroJl MEXIy NPSIMOA M IUIOCKOCTBIO, YIOJ MEXIy
IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY

IIPSIMBIMH, PACCTOSTHUE MEXAY IJIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh MPH
pelIeHUH 3a/1a4 U3yueHHbIE (DAKThl M TEOPEMbl IUIAHUMETPHH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOMUTH
MaTE€MaTUYeCKUEe MOJCIHA C IIOMOIUBK) T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, pCIIATh CBA3AHHBIC C HUMU IMMPAKTUYCCKUC 3a1a4n
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YMeHne onepupoBaTh MOHATUSAMU: IUIOMIAAL (QUIYpbl, 00BEM (QUrypHI,
MHOTOTPaHHMK, MPABWIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTpPaHHHKA,
KyO, mapajuienenunes, NpusMa, nupampaa, (Gurypa U IOBEPXHOCTb
BpallleHUs, UWIMHJP, KOHYC, map, cdepa, Mmiomaas chepbl, IIOmaab
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHycCa, IMIUHIApA, 00bEM KyOa,

IIPSIMOYT'OJIBHOIO  [TapajulelICUIea, TUPAMUABI, IPU3MBbI, LWINHIPA,




KOHyca, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHMs KOHyca M LMJIMHIpa
napajyieJIbHble OCH WJIA OCHOBAHMWIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacatomasicss chepbl, IMIUHIPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKA, U300paXkaTh MHOTOIPaHHUKHU, GUTYPBI U TOBEPXHOCTH
BpalllEHUs, UX CEUYEHUs, B TOM YHCJIE C TOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NMPUMEHSTh CBONCTBA T€OMETPUUECKHX (PUTYD, CAMOCTOSITEIILHO
(dbopMyIHpoBaThH ONpEeNeHHUS U3y9aeMbIX (DUTYD, BBIIBUTATH TUTIOTE3bI
0 CBOMCTBaX W MpU3HAKaX FeOMETPUUYECKUX QPUTyp, 00OCHOBBIBATH MU
omnpoBepraTb HUX; YMEHUE IMPOBOAUTH Kilaccuukamuio ¢uryp 1o
pa3MyYHBIM TMPU3HAKAM, BBIOJIHATH HEOOXOAMMBIE JOMOJHUTENbHBIE

HOCTPOCHHS
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YMeHue oOomnepupoBaTh IMOHSATUSMHU: JBWKCHHE B TPOCTPAHCTBE,
napajuielIbHbI TIEPEHOC, CHMMETPHUSl Ha IUIOCKOCTH M B IPOCTPAHCTBE
MOBOPOT, MpeoOpa3oBaHUE TMOM00MS, MOA00HBIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHbIC M TOJOOHBIC (DUTYPBI, B TOM YHCJIE B MPHPOJIE
UCKYCCTBE, apXUTCKType; HCIIOJIB30BATh TC€OMETPUUYCCKUE OTHOIICHUS
MIPU pPEIIeHUH 3aa4; HaXOAUTh TeOMETPUUECKUEe BEIHUMHBI (AJIMHA, YO,
TUTOIIA b, 00BEM) TIPH PEIICHUH 33724 U3 APYTUX YICOHBIX IPEIMETOB U
U3 pealbHOW JKU3HU; YMCHHE BBIYHCIISITH T€OMETPHUYCCKHE BEINYHHBI
(mHa, yroJ, TUIOIAAb, 00BEM, IUIOMIAh MOBEPXHOCTH), HCIIOIB3YS
u3yueHHble (HOPMYJIBI M METOJBI, B TOM YHCJEC: IUIONMAJb OBEPXHOCT
MUpamMubl, TPU3MbI, KOHYCa, IMJIMHJPA, IUIOMAab chephl; 00bEM KyQ
NPSIMOYTOJIBHOTO TapajuiesieuIeia, MUPaMUIbl, MPU3MbI, TWIKHPA,

KOHYyca, Il1apa; yMEHUE HaXOJIUTh OTHOILIEHHE 00BEMOB MOI00HBIX (DUTYP
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VYmMmenne ONCpUPOBATH HOHATUAMMU: MPAMOYI'OJIbHAA CUCTEMA KOOpPJAUHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpa HA YHCIIO, PA3JIOKEHHE BEKTOpa Mo 0aswucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE NPOM3BEACHUE, YIOJd MEXKIY
BCKTOpaMH; YMCHHEC UCIIOJIb30BaTh BeKTOpHI:Iﬁ n KOOp}IHHaTHBIﬁ METO

JUIS PEUICHHUS TEOMETPHUUECKUX 3aJad W 3aJad JPYrux Y4eOHBIX

IIPEMETOB
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YMmeHue BbIOMpaTh MOAXOIAIIMNA METOA JJIsi  peIIeHUs 3a/1a4H;
MIOHUMAHUE 3HAYMMOCTH MAaTEMaTUKM B M3yYEHHM NPUPOIHBIX H
OOIIECTBEHHBIX TPOLIECCOB W  SBJICHHI; yMEHHE paclo3HaBaThb

IMPOSABJICHUE 3aKOHOB MaTEMaTUKKW B HCKYCCTBE, YMCHHE IIPHUBOIUTH

2
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MNpuUMCPbl MAaTEMATUYCCKUX

MaTeMaTH4YeCKOM HayKH

OTKPBITUA  POCCUHCKOW M  MHUPOBOU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT cOAepPKAHUS
1 Hucna u BBIYUCIIEHUSA
1.1 Hatypanbsble u nensle uncina. [Ipu3Haku JeIMMOCTH LENbIX YUCEI
12 Paronaneupie  uymncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, TPOLEHTHI,
' 0eCKOHEUYHbIE TIEPHOANYECKHE APOOH
13 Apudmernueckuii KOpeHb HATYpaJIbHOU cTeneHu. JeficTBUs ¢ apuMeTHIeCKUMHU
' KOPHSIMM HaTypajibHON CTETEHU
1.4 Crenenp ¢ uenbiM mokazareneM. CTEeNeHb C pPaLMOHAIBHBIM IOKa3aTeJIEM.
' CBoiicTBa cTenieH!
15 CuHyc, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuunbie U HaTypaibHbIE JOTapUPMBI
JleiictButenpHble uucia. ApudmeTnuyeckue oOmnepanuud ¢ ACHCTBUTEIHHBIMU
1.7 yucnamu. [lpuOnmx€HHBIE BBIUMCICHHS, MpaBWIa OKPYIJICHUS, TPUKUAKA H
OIIEHKA pe3yJIbTaTa BBIYMCICHUN
1.8 [IpeoOpa3oBanre BbIpaKeHUH
1.9 KomrmuiekcHbie uncna
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 Lensie u 1poOHO-pallMOHATIFHBIC YPaBHEHUS
2.2 HppanmoHnaneHele ypaBHEHUS
23 Tpuronomerpuieckue ypaBHEHUs
2.4 [Toka3zarenbHble U JOTapu(pMUUIECKHe ypaBHEHHUS
2.5 Llenbie u 1pOOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanpHble HEPAaBEHCTBA
2.7 IToka3arenbHble U JorapudMuyeckue HepaBeHCTBA
2.8 Tpuronomerpuueckue HepaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C NTApaMeTpamMu
2.11 Marpuiia cuCTEMbI TUHEUHBIX ypaBHEHUN. OnIpeAeuTeb MaTPULIBI
3 OyHKIIMU U TpaduKu




@Oyukiys, crnocoOsl 3amanus GyHkuu. ['paduk Gynkuuu. B3anmHO oOpaTHBIE

>l ¢byukuuu. YétHele 1 HeuéTHbIe pyHKuMu. [leproandyeckue GyHKIUN
OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHW ¢ynkumu. Hymum QyHKImm.
39 [TpomexxyTkn  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcuMyMbl 1 MUHUMYMbI (yHKIMH. HamOonbliee M HauMeEHbIIee 3HaueHHE
(GYHKLIMU HAa IPOMEKYTKE
313 CrenenHass (QyHKIMSI C HATypaJIbHBIM W IIEJBIM TIOKaszateneM. EE cBoiicTBa u
' rpaduk. CBoWCTBa U TpauK KOPHS 7-Oi CTENCHH
34 Tpuronomerpuueckue GpyHKIIUH, UX CBOWCTBA U TpapUKU
3.5 [Toka3zarenbHas u morapupmMudeckas GyHKINHU, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CBolicTBa (QyHKIUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aIaHUS TTOCIIETOBATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccun. @opmyia CI0oKHBIX MTPOIEHTOB
4 Havana marematnyeckoro aHanusa
4.1 ITpousBonHas GpyHkiuu. [Tpon3BoIHBIE 2IEMEHTAPHBIX (YHKLIUI
[IpuMeHeHHe TPOM3BOJHONW K HCCIENOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxosxaeHne HanboIbIero 1 HauMEHbIIEro 3HaueHus! PyHKIUHN Ha
OTpe3Ke
4.3 IlepBooOpaznas. MuTerpan
5 MHoOk€eCTBa U JIOTHKA
5.1 MHoOxecTBO, onepariy Haa MHOXecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u TOBEpXHOCTH BpalICHUS
7.5 Koopaunatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYHEHUKA

» Maremaruka. ['eomerpusi, 10 kmacc/ Mepsnsk A.I'., Homuposckwii JI.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O61iecTBO ¢ orpaHuueHHON
otBeTcTBeHHOCThIO M3narensckuii nentp «BEHTAHA-I'PA®»; AknmonepHoe
obmectBo «M3narenscTBo «IIpocBemeHue)

* Maremaruka. ['eomerpusi, 11 xkmacc/ Mepsnsik A.T'., Homuposckwuii JI.A.,
[TomsikoB B.M..; mox penakumeit [logonbsckoro B.E., ObmecTBo ¢ orpaHndeHHOM
orBeTcTBEHHOCTHIO M3narenbckuii nentp « BEHTAHA-I'PA®»; AkunonepHoe

06HICCTBO «I/IBI[EITGJ'IBCTBO ((HpOCBGHIGHHe»

METOANUYECKHUE MATEPHUAJIBI IUIS1 YAHUTEJIA

Martematuka. ['eometpus, 10 xracc/ Mepamsak A.T'., Homuposckuii JI.A.,
[Tomouckwuit B.b., SIxkup M.C.; nox pemakiueii [Togonsckoro B.E., O6miecTBo ¢
OrpaHU4eHHOU O0TBETCTBEHHOCThIO M3narensckuii nuentp «BEHTAHA-I'PA®y;
AxkunonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

* Maremaruka. 'eomerpusi, 11 knacc/ Mepsnsik A.I'., Homuposckuii JI.A.,
[Tononckuii B.b., Axup M.C.; nox penaknueit [lononasckoro B.E., O6miectBo ¢
OTPaHUYECHHON OTBETCTBEHHOCTHIO M3narenbckuii nentp « BEHTAHA-I'PA®Dy;

AxuuoHepHoe oomiecTBo «M3narensctBo «IIpocBenienue»



HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

P3LU, LIOK
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