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IHHOACHUTEJIbBHASA 3AIITMCKA

['eomeTpus siBNsETCS OJHUM U3 0A30BBIX KypPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI, TaK KaK OOECHeuMBaeT BO3MOKHOCTb HW3YUYEHHS JUCUUIUIMH
€CTECTBEHHO-HAYYHON HANpaBIEHHOCTH M MPEAMETOB T'yMaHUTApPHOIO LHMKIIA.
[TockonbKy TOTHYECKOE MBILIUICHHE, POPMHUpPYyEMOe TPU H3yUYEeHUHN 00YHarOIIUMUCS
HNOHATUIHBIX OCHOB TE€OMETPUM, IPHU JOKA3aTEIbCTBE TEOPEM M IOCTPOECHUU
LENOYKH JIOTHYECKUX YTBEPKICHUIN IIPU PELICHUU T'€OMETPUUECKUX 3a/1a4, YMEHHE
BBIIBUTaTh W ONPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCIOJb3YIOTCS MpU
pELIEeHUH 337]a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

Lenb ocBoeHust mporpamMmsl yueOHOro Kypca «I'eoMmeTpus» Ha yriryOJIEHHOM
YPOBHE — pa3BUTHE UHAUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOUINXCs IPU U3YUEHUN
reOMETpUH, KaK COCTaBJsIOUIe mpeameTHol obmactu «Marematuka u
uH(popMaTHKa» yepe3 odbecrneueHrne BO3MOKHOCTH MPUOOPETEHUS M MCTIONIb30BAHUS
0osee rIyOOKUX T€OMETPUUYECKUX 3HAHUM U JEeHCTBUMA, CIEU(PUIHBIX TE€OMETPUH,
¥ HEOOXOAMMBIX JIJIsl YCIIEITHOTO MPpOo(dhecCnoHaIbHOTO 00pa30BaHMsl, CBSI3aHHOTO C
UCII0JIb30BAaHUEM MAaTEMAaTUKH.

[IpuopuTeTHBIMM 3aJjayaMy Kypca TE€OMETPUU Ha YriayOlEHHOM YpOBHE,
PaCHIMPSIONIMMHI U YCUIUMBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SBJISIFOTCS:

pacIIMpeHne NMPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYpPbl U
(opMupOBaHHE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMupoBaHUE MpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEHUIINX MAaTeMAaTHMYECKUX MOJEINAX, MO3BOJISIIONIMX OMHUCHIBATh M H3yyaThb
pa3HbIE SIBJICHUS OKPY>KAIOIIEr0 MUpa, 3HAHUE MOHATUHHOTO anmnapara 1o paszieiy
«CTtepeoMeTpusi» y4eOHOro Kypca T€OMETPHUN;

¢opmMupoBaHne  yMEHHS ~ BIAJ€Th  OCHOBHBIMM  TIOHATHUSMU O
IPOCTPAHCTBEHHBIX (UI'ypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMys1 U yMeHUE MX HPUMEHSATb, YMEHMs [OKa3blBaTh TEOPEMBI M HAXOJUTh
HECTaHAApTHBIE CIIOCOOBI PELICHMS 3a/1aY;

(opMHpOBaHUE YMEHMS PACIIO3HABATh HAa YEPTEkKaX, MOACIAX U B pEalbHOM
MUPE MHOTOIPAHHUKM M Tela BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIENH;

dbopMHUpOBaHKME MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUidl, (OpPMUpPOBAHUE MOHUMAHUS POJIM AKCUOMATUKU MpU
IIPOBEJICHUH PACCYKICHNN;

(¢opMupoBaHue YMEHHS BJIaJE€Th METOJAMHU JIOKa3aTeIbCTB M aJTOPUTMOB
pELICHNs], YMEHHUS X IPUMEHSTh, IPOBOJUTH JOKA3aTEJIbHBIE PACCYKACHUS B XOE
pElIeHUs] CTePEOMETPUUYECKHX 3aJad W 3aJa4 C MPAKTUUYECKUM COJEPKaHHEM,
(opMHpOBaHUE TMPEACTABICHUS O HEOOXOJMMOCTH JOKAa3aTeIbCTB MpHU



000CHOBaHMU MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKU B TIPOBEJICHUU
JETYKTUBHBIX PACCYKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEW 00yJaronuxcsi, M03HABATEILHON aKTUBHOCTH, MCCIIEI0BATEIbCKIX
yYMEHUHN, KpUTUIHOCTU MBIIIJICHUS, UHTEPeca K U3YyUCHHUIO T€OMETPHUH;

dopmupoBanre (YHKIIMOHATBHOW TPaMOTHOCTH, PEICBAHTHON T€OMETpHU:
YMEHUS pPaclo3HaBaTh IMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyaIlUsX W MPU U3yUYCHUH JPYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICTMPOBAHUSl PEAJbHBIX CHUTYallMi, HUCCJIENIOBAHUS MOCTPOSHHBIX MOJEIEH,
WHTEPIPETAIUN MTOJTYYCHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEPIKATEILHBIMU JIMHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBisitorcs: «lIpsiMble W TIOCKOCTH B MHPOCTPAHCTBE,
«MHuororpannukm», «Tena BpameHus», «BeKkToppl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
MOHATUSMWY», PEJICBAHTHBIMU TEOMETPHHM Ha yTiayOI€HHOM YpoBHE OOydYCHHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a
dbopMHUpoBaHUE  JIOTMUECKMX YMEHHH  pacmpenensieTcs He  TOJIbKO IO
COJIEPKaTENBHBIM JIMHUSM, HO | 10 rojam o0yueHus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NMPEAMETHBIM pe3yJibTaraM ocBoeHHs DenepanibHOM pabouei
MPOTPaMMBbI, PacCHpeneNEHHBIM MO ToJAaM OOyYeHHS, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITHAIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamiaJiucb  HEOJTHOKPATHO. ITO  TO3BOJSET OpPraHUW30BAaTh  OBJIAJICHUE
Tr€OMETPUYCCKUMH IMOHATHSIMH U HaBBIKAMH ITOCJICI0BATEIILHO U TTOCTYIIATEIBHO, C
COOJTIOICHNEM TPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YYaIOIMIUXCS, PACIIUPSS U yriayOmsis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K M3y4EHUIO FTEOMETPUU HA YTIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3gaTh  ycinoBus i auddepeHnuanuu  00yueHHUs, I[OCTPOCHHUS
WHAUBUIYaJbHBIX  00pa3oBaTElbHBIX MpOrpamMM, 00eCHeunTh  YriayOnéHHOE
U3y4YeHHE TEOMETPHUH KaK COCTaBIIsIoNIeH yueOHoro mpeamera «MaTteMaTukay;

MOJTOTOBUTh OOYYAIOIMIUXCA K MPOAOKCHUIO H3YYEHHUS MAaTeMaTUKH C
y4€ToM BbIOOpa Oyaymied mnpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 mpodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOJaEHHOM YypOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 yvaca (3 yaca B Henentwo), B 11 kimacce — 102
yaca (3 yaca B HEJIeIIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

IIpsiMbIe U MJIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIC  TIOHSTUA  CTEpeOMETpUU. Touka, mOpsMas, IUIOCKOCTD,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IIOCTPOEHUU CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPHUH U CIICACTBHS U3 HUX.

B3auMHOe pacrnonoxeHne npsMBIX B IIPOCTPAHCTBE: IE€PECEKAIOLIUECH,
napajuielibHble W CKpeluBaromuecss mnpsmble. [IpU3HaKuM CKpelIMBArOLIUXCS
npsAMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalieIbHbIC
MPSIMBIE B POCTPAHCTBE, MaPaLIEIIbHOCTD TPEX MPSIMBIX, TAPATUIETbHOCTh IPSMO
u 1iockoctu. [lapamiensHoe W IEHTpaJbHOE MPOSKTUPOBAHUE, N300paKeHUE
¢uryp. OcCHOBHBIE CBOWCTBAa NapayljICNbHOrO MpoeKTupoBaHus. M3o0paxeHue
buryp B mapajyuiesibHONW MPOEKIUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YIOJ
MEXIy NPSMBIMU B IIPOCTPAaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapajuieIbHbIE
IIJIOCKOCTH, CBOMCTBa MapaiIeIbHBIX IIJIOCKOCTEN. [Ipocrenimue
MPOCTPAaHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpad’Ap, MapaliIesICIuIIe]I,
MIOCTPOCHUE CEYEHUH.

[TepneHauKyASIPHOCTD ONPSIMOM U TJIOCKOCTH: NEPIECHAUKYIISAPHBIE NPSIMBIC B
MPOCTPAHCTBE, MPSAMbBIE MapajuICIbHBIE W NEPHEHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOU
MIEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoronansHoE MIPOEKTUPOBAHUE.
[leprieHAMKYNSp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUS (UTYPBHI HA TUIOCKOCTh. [lepneHIuKyIsapHOCTh
IJIOCKOCTEHN: NMPU3HAK MEPIEHAUKYIAPHOCTH ABYX IUTOCKOCTeW. Teopema o Tpéx
MEPIIECHIUKYJISIPAX.

VYrael B NPOCTPAHCTBE: YroJ MEXAY IPSAMOM MU INIOCKOCTBIO, JIBYTPaHHBIN
yroJ, JUHEUHBIN YIOoJl IBYTPAHHOTO yrya. TpEXTpaHHBIM U MHOTOTPAHHBIC YTJIBI.
CBoJCTBA INTOCKUX YTJIOB MHOTOTPaHHOTO yriia. CBOMCTBA MIIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB JUISI TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buael MHOrOrpaHHuKkoB, pa3BEpTka MHOrorpanHuka. lIpu3ma: n-yrosibHas
npu3Ma, npsmasi 1 HakJIOHHas MPU3MbI, OOKOBAas U MOJHAs TOBEPXHOCTh IPU3MBI.
[Tapamnenenurnen, mpsAMOYTOJIbHBIN MAPAILICICIUIIE U €ro cBoiicTBa. KpaTuaiiime
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Mupamuaa: n-yronbHas nupaMuja, NpaBUibHAS U yCeUEHHAs
nupamusibl. CBolicTBa péOep u OOKOBBIX TpaHEH MPaBWIBHON MHUPAMUIBI.
[IpaBunbHBIE MHOTOTpPaHHUKH: TMpPaBWIbHAS TMPU3Ma U TMpPABUIIbHAS NUPaAMHJA,



NpaBUJIbHAs TPEYTOJIbHASI TUpaMUa U TPaBUIIbHBIN TeTpasp, ky0. [IpeacraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ap, JOACKAdIP U UKOCADIP.

Bbluucnenre 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalIH, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW TOBEPXHOCTU TMPSMON TMPUZMBI,
TUIoIah OCHOBaHMH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO Mpu3Msbl. [1omaas
OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOM NHUPAMHIBI, TEOpEMa O
IUIOIIAIA YCEYEHHOM NTUPAMHU/IBI.

CumMeTpuss B TIPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMeETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHUMMETPUS
napajiesiennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CUMMETpPUS NPaBUIIbHOU
MAPaAMHUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoWCTBa CIIOKEHHST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[TonsTre KOMIUIaHApHBIE BEKTOPHI. lIpHM3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mnapamnenenunena. Teopema O pa3ioKEHUUM BEKTOpa MO TPEM
HEKOMIUIaHapHbIM  BeKTopaMm. [IpsmoyronpHas  cuctemMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YToJd Mexay BekTopaMu. CKaJasipHOE MpPOU3BEIECHUE
BEKTOPOB.

11 KUIIACC

Tena Bpalenus

[ToHaTHS: UUAMHAPUYECKAs TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTD,
chepuueckas TMOBEPXHOCTb, oOOpasyromue noBepxHocTel. Tema BpamieHus:
UJIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnosioxenue chepbl
U TJIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M300pakenne ten BpalleHus Ha
iockoctu. Pa3BépTka nunuHapa u konyca. CumMeTtpust chepsl 1 mapa.

O6bEéM. OcHoBHbIE CcBoOMcTBa 00BEMOB Tei. Teopema 00 o00BEME
NpSMOYTOJBLHOTO Tapasuienenunena u ciaeactsus u3z He€. OObEM mnpsmoil u
HAKJIOHHOW MPU3MBbl, HWJIMH]Ipa, MUpaMuIbl U KoHyca. OObEM 11apa U 1apoBOTO
CErMEeHTa.

KoMOuHanuu Ten BpailleHWs W MHOTOTpaHHMKOB. [lpu3ma, BnucaHHas B
WINHAP, ONHCAaHHAas okojio mwiuHapa. Ilepeceuenue cdepsl U 1mapa ¢
miockocThio. Kacanue mapa u cdepsl MmiIockocThio. [loHATHE MHOrOrpaHHUKAa,
OMMUCAHHOTO OKO0JIO cdepbl, chepbl, BNUCAHHOW B MHOTOIPAaHHUK WJIH TEJIO
BpaIIcHUSI.



[Inomaae MOBEPXHOCTU LUIUHAPA, KOHyca, IUlomanas chepsl U €€ JacTew.
[Tonobue B mnpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nono0HeIX ¢uryp. IlpeoOpazoBanue mnomoOusi, romorerus. Pemienuwe 3amay Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB M TEJ BPAILEHUS: CEUYCHHS LUIIMH]IpA
(mapayuienbHO M NEPHEHAMKYJSAPHO OCH), CEYeHHUs KOHyca (mapasuiesibHbIe
OCHOBAHMIO M MPOXOJSILINE Yepe3 BEPIUIMHY), CEUEHHU IIapa, METOIbl TOCTPOEHUS
CEUYEeHMII: METOJ CJIEN0B, METOJl BHYTPEHHErO0 IMPOEKTUPOBAHUS, METOJI MEPEHOca
CEKYILEH IIIOCKOCTH.

BekTOpbl H KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B pocTpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTOpHOE yMHOKEHUE
BeKTOpOoB. (CBOWCTBAa BEKTOPHOIO yMHOXeHusA. IIpsmoyrosbHas cucrema
KoopauHAT B mpocTtpancTBe. KoopaumHaTel BekTopa. PasioxkeHune BeKTopa MO
6azucy. KoopanHaTHO-BEKTOPHBII METO/T IPH PEIICHUU T€OMETPUYECKUX 3a1a4.

JABUKEeHHS B IPOCTPAHCTBE

JBuxenuss npoctpaHcTBa. OTtoOpakeHus. [[BUeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa MBWKCHWH. Bumbl [IBIWKEHWN: TapayieNbHBIA TIEPEHOC,
LHEHTpaJdbHas CHUMMETPHS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTh TPAKTAHCKOM MO3UIIMU 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOT0 00IIECTBA, TPEJCTABICHHE O MATEMAaTUYECKHUX
OCHOBaX (DYHKIIMOHUPOBAHUSI PA3NHYHBIX CTPYKTYp, SBJICHUH, TPOLEIYP
rpakJaaHcKoro  obOmiectBa  (BBIOOPBI,  ONPOCBI M JPYroe), yMCHHE
B3aUMOJICCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C WX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IpakAaHCKOW HMISHTHUYHOCTH, YBAXKEHHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHWKHU, IEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMAaTHYECKOM IIKOJIbI,
UCIIOIb30BaHUE OTUX JOCTHKEHUU B JAPYrMX HayKaX, TEXHOJOTrusx, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCTIMTAHNE:

OCO3HaHMWE JYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTHUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAaKTHUYECKUM
MPUMEHEHHUEM JOCTH)KCHUN HAYKU U JAESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIa/ia B TOCTPOCHHUE YCTOWUMBOTO OYIYIIETO;

4) 3cTeTH4YecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3aJlau, PEIICHUN, PaCcCyKIECHUM, BOCTPUUMYUBOCTD
K MaTeMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusnyeckoe BocmuTaHHE:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKUEe 3HAaHUS B
MHTEpEecax 310pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBbIO (3JI0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHUN U
OTJIbIXa, peryisipHas (pu3smyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03J0POBUTENBHOM A€ TEIbHOCTHIO;

6) TpynoBOE BoCIIUTAHUE:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYyAOJII0OUs, HHTEpEC K
paziuuHbIM  cepaM  NpoeCCUOHAIBHOM  JACSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHUE COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccur U peaqr30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHMI0 Ha TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
Y4aCTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYpPhl, TOHUMAHUE BIIMSHUS
COIIMATIbHO-D)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLUAIBbHON
Cpelbl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOJIeM, OpUCHTAITUS
HA TPUMEHEHHE MATEMaTHMYECKUX 3HAHUM IS pelieHus 3ajady B 00JacTu
OKpY>Kalollel cpenbl, IUIAHUPOBAHUE TIOCTYIKOB M OLIEHKH HUX BO3MOKHBIX
IIOCJICACTBUH JUUISL OKPYIKAIOLIEN CPEBI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U O0I1I€CTBEHHON MPAKTUKH, TIOHUMAHUE MATEMATUYECKOM
HAYKHU Kak chepbl 4eTOBEUECKOM IeATeTLHOCTH, STANOB €€ Pa3BUTHS M 3HAUMMOCTHU
JUISL pa3BUTHUS LMBWIN3ALIMH, OBJIAJICHUE SI3bIKOM MAaTEMATHKUA U MAaTEMaTUYECKOU
KYJBTYPOM KaK CPeJICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEJIOBATEIBCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eliCTBUS

Ba3oBble Jioruueckue AeicTBHA:

BBUSIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHSATHH, OTHOLIEHUA MEXAY MOHATHUAMH, (QOPMYJIHPOBATH
OTIpe/ieNICHUs TIOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KIIACCU(UKALINY,
OCHOBaHUS AJ1s1 0000ILIECHUS U CPaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIE, € IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBIABJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJNIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU IJis
BBISIBJICHHS 3aKOHOMEPHOCTEU U IPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHBHBIX YMO3AaKJIOUECHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSITENBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTALMIO, IPUBOUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKACHUS U BHIBOJIBI;

BbIOMpATh Ccrmocod pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIEHUs], BBIOUpATh HAanOO0Jee NOAXOIAIIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrble ncciienoBare/ibCKue 1eCTBUA:



UCIOJIb30BaTh BONPOCHl KaK MCCIEA0BATENbCKUI MHCTPYMEHT IO3HAHMUA,
GopMynMpoBaTh  BONPOCH,,  (QPUKCUPYIOUIME  MPOTUBOpPEUYUE,  MOpodIiieMy,
YCTaHaBIMBAaTh HWCKOMOE W JaHHOE, (POPMUPOBATH TUIIOTE3Y, APryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, MUCCIIEIOBAHNE
[0 YCTAHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SBJICHU, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXITy 00BEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITENIbHO (POPMYITHPOBATH OOOOIICHHSI U BBIBOJBI MO pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BBIBOJOB U 0000ILEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
MPEANOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undgopmanueii:

BBISIBJISITh JEPUIUTHI MHPOPMALMH, JaHHBIX, HEOOXOJUMBIX Il OTBETa Ha
BOIPOC U IS PELLICHUS 3aJ]auH;

BbIOMpATh MH(OPMALMIO U3 UCTOYHUKOB Pa3IUYHbIX THIIOB, aHAJU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIUIO PA3IUYHBIX BUIOB U (HOPM
NPEJCTaBJICHNUS;

CTPYKTYypUpOBaTh HMH(OPMALIMIO, MPEACTABIATh €€ B pPa3IMYHBIX (PopMax,
WUTIOCTPUPOBATh TpaduyecKy;

OLICHUBATh HaJEXKHOCTh uH(popmauu 1o CaMOCTOATENILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCaJlbHbIC Y4eOHbIC 1CHCTBUSA

Oowmenue:

BOCIIpUHUMATh U (HOPMYIHPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
LeJIIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCbMEHHBIX TEKCTaxX, JaBaTb IOSICHEHHWS [0 XOAY pELICHHS 3aJauH,
KOMMEHTHPOBATH MOJyYEHHBIN pE3yIbTaT;

B X0/€ 0OCYXXJIeHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOI TEMBI,
npoOsieMbl, peuiaeMol 3aJauyd, BBICKA3bIBaTh MJIEH, HAIEJICHHbIE Ha IOUCK
pelIeHUs, COIOCTaBJIATh CBOU CYXICHUA C CYXXICHHUAMU IPYTUX YYaCTHUKOB
auanora, oOHapy’>KUBaTh Pa3jIMYMe€ U CXOJCTBO MO3ULMNA, B KOPPEKTHOW (opme
(dopMyIupOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS,

IPEACTABIATh PE3yJIbTAaThl PEUICHUS 3a1adi, SKCIIEPUMEHTA, UCCIEI0BaHMUS,
IPOEKTa, CaMOCTOSITENIBHO BbIOMpPATh (opMar BBICTYIUIEHHS C Y4Y€TOM 3ajad
pe3eHTalMU U 0OCOOEHHOCTEH ay IuTOPHUH.

PerysiTuBHBIE YHUBEpPCaJIbHbIE yUeOHbIe JeiicTBHS
Camoopranusamus:



COCTaBJISITH ILJIaH, AJITCOPUTM PEILICHUs 3a/1au, BRIOUpATh CIIOCOO pelIeHus C
y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHATbHBII HHTEJJIEKT:

BJIaJI€Th  HABBIKAMHM  TO3HABATENBbHON  pediieKkcuM KaKk  OCO3HaHUS
COBEPIIIACMBIX JCHCTBUH W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIhTATOB, BIIAJICTh
crocobamMu CaMOIMpPOBEPKHU, CAMOKOHTPOJISL TMpollecca W pe3ysbTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH MIPH PEIICHUU 3a/1auH,
BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HAWJCHHBIX OIMHUOOK, BHISBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTATa IIEIH U YCIOBUSAM, OOBSICHITH IPHYUHBI
JOCTIKEHUS WJIM HEIOCTHKCHUS PE3yJIbTaTOB JESITEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eITeJIbHOCTD:

MOHWMAaTh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYAJTLHON
paboThl TpHU pEHICHWH Y4YeOHBIX 3a7]a4y, MNPUHAMATh I1IeJh COBMECTHOM
JeSTENHHOCTH, TIJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUJIBI pa0bOT, IOrOBapPUBATHCS, 00CYXIAaTh MPOIECC U pe3yIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH ;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYKIeHUs, OOMEH MHEHHIA,
«MO3TOBBIE MITYPMbD» U UHBIE), BHITIOIHATH CBOIO YaCTh pabOTHl M KOOPJAMHUPOBATH
CBOM JICUCTBUS C IPYTUMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIaa
B OOMHA TPOAYKT TO KpUTEpUsiM, CGHOPMYJIUPOBAHHBIM  YYACTHHUKAMU
B3aMMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDHI

K xonmy 10 kiacca oOyJaronuiicss Hay4YuTCs:

« CBOOOJHO OMEpUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pELIEHNH 3a7a4 ¥ MPOBEJICHUU MAaTEMaTUYECKUX PACCYKIACHUM;

« TPUMEHSTh aKCMOMBI CTEPEOMETPUU U CIIECICTBUS U3 HUX MPU PEUICHUU
FEOMETPUYECKUX 33134,

+  KJIacCHU(PUITMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B IPOCTPAHCTBE, IIPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

- CBOOOJHO oOmepupoBaTh TMOHATUSIMHU, CBS3aHHBIMM C YIJIaMH B
MPOCTPAHCTBE: MEXAY MPAMBIMA B IPOCTPAHCTBE, MEXKIYy NPSIMOW U
IJIOCKOCTBIO;

«  CcBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



« CBOOOJIHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TIpHU3Ma,
nupamua, NpsMOYroJibHBIN Napauienaenunes, Kyo0);

- kjaccuuupoBaTh  MHOTOTPAHHUKM, BbIOMpas  OCHOBaHUS  JUIs
KJ1accu(pHuKaIuu;

- CBOOOJHO ONEpPUPOBATH TMOHATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHUKOB TIJIOCKOCTHIO;

*  BBITNOJIHSTH napajjiebHOE, LHEHTPATLHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHUE (HUTYp HA TUIOCKOCTH, BBIOIHITH U300paKeHUS QUTYp
Ha IJIOCKOCTH;

« CTPOUTHh CEUYECHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIAMH, BBIOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

« BBIUMCISATH  IUIOMIAAM  [OBEPXHOCTEW  MHOTOTPaHHUKOB  (IpU3Ma,
nupamMua), TEOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

« CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh U IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBI;

« CBOOOJIHO OIEPUPOBATH MOHSITUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAWHATaM B IPOCTPAHCTBE;

*  BBITIOJIHSATH JICUCTBUSI HAJl BEKTOPAMU;

- pemiatb 3aJadyd Ha JOKa3aTebCTBO MAaTEMaTUYECKUX OTHOILICHUA U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSISI U3BECTHBIE METOJbI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

« TMPUMEHATH TMPOCTEHIlIMEe MPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

+  W3BJIEKaTh, MPeoOpPa3oOBbIBATh U HMHTEPIPETUPOBATH HMHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

- TMPUMEHATH TIOJyYCHHbIE 3HAHUS HAa MPaKTUKE: CpaBHUBATh U
aHAJIU3UPOBATH PEalbHbIE CUTYyallud, MPUMEHSITh U3y4YCHHBIC MOHSATUS B
nporecce IMOMCKAa PpEeHIeHWs] MaTeMaTH4ecKH  c(hopMyaupoBaHHON
npoOIeMBbl, MOJETUPOBATh peajbHBIE CUTyallMd Ha S3bIKE T€OMETPHH,
UCCJIeIOBATh MOCTPOEHHBIE MOJIEIHN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUM W TEOpEeM, almapara ajareOpbl, peliath MPaKTHYECKUE 3aJauH,
CBSI3aHHBIC C HAXOXKJIECHUEM I'e€OMETPUUYECKUX BEIUYMH;

* WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca o0yJaroniuiicss HAy4uTCs:



CBOOOJITHO OIEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C IWIMHAPUYECKOMH,
KOHUYECKOM U c(epruyeckoil MOBEPXHOCTAMH, OOBICHATH CIIOCOObI
NOJTyYEHUS;

ONEpUPOBATh MOHATHUIMH, CBSI3aHHBIMU C TEJIAMH BPALEHUS: LUIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teda BpauleHus (UWIUHApP, KOHYC, cdepa U 1Iap) u
O00BSACHATH CIIOCOOBI MOJITYYEHUS TEJl BPALIEHUS;

KJIaCCU(PHUIIMPOBATH B3aUMHOE PACIIOIOKEHHUE CHEPHI U TNIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpallCHMS,
00BEMBI U TUIOHIAJM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHHUS,
F€OMETPUYECKUX TeJ C IPUMEHEHUEM (popMyIT;

CBOOOJIHO OINEpPUPOBATh MOHITHSMH, CBA3AHHBIMU C KOMOMHAUUSMU TEJ
BpallleHusi U MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
ONMCaHHBIN OKOJIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAaHHUK WJIM TEJIO
BpAaIICHUS;

BBIYKCIIATh COOTHOILIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMu
IMOTOOHBIX TEI;

n300pakaTb M3ydaeMble (UIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpAILlICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QHUrypax, TMPEeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B POCTPAHCTRBE;

BBITIOJIHATH ONEPALIMH HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;
pemarb reOMETPUYECKHUE 3aa4l Ha BBIYHUCIECHUE YIJIOB MEXY MPSIMBIMA
U IUIOCKOCTSIMHU, BBIYHUCIICHHE PACCTOSHUM OT TOYKM 10 IUIOCKOCTH, B
L€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/A MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3AaHHBIMM C JIBHOKEHHUEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA ABH)KCHUU;

BBIMOJHATh HM300paK€HUST MHOTOTPAaHHUKOB M TEJI BpallleHUs IpU
NapajuieIbHOM  NEPEHOCE, LEHTPAIbHOM CUMMETPUH, 3E€PKaJIbHOU
CUMMETPUH, IPU TOBOPOTE BOKPYT MPSAMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUYEHHUS MHOTOIPAHHUKOB W TE€J BpALICHUS: CEYEHUs LMJINHIpA
(mapayyieTbHO U NEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHHIO U TIPOXOJIAIIME Yepe3 BEPILIUHY ), CEUCHUS 11apa;
UCIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUW: METOJ CJEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHMUS;

MPUMEHSITh TeoOMEeTpUYecKre (DaKThl JJIsi PElICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAlOIINX HECKOJbKO IIaroB pEIICHUs, €CIH YCIOBUS
IIPUMCHEHMS 33/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUN H
HaXO0XXJICHUE T€OMETPUUCCKUX BEITUYNH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CHUCTEMBI [IPU PEUICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSITH [MOJy4YCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAIU3UPOBATh
U OLEHUBATh pEajbHbIE CUTyallUH, NPUMEHSATH H3YUYEHHBIE IOHATHS,
TEOpPEMBI, CBOICTBA B TMPOIECCE IOUCKA PEIICHUS MaTeMaTUYECKU
chopMyIMpoOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHbIE CUTYallUd Ha
SI3bIKE TEOMETPHH, UCCIE0BATh TOCTPOCHHBIE MOJIENIH C UCTIOIb30BAHUEM
r€OMETPUYECKUX TOHSATUH M TEeOopeM, armaparta aireOphl, peniaTh
NPAaKTUYECKHUE 3alauM, CBS3aHHBIE C HAXOXKIACHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TpeACTaBlIeHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosunuecTBo yacos D1eKTPOHHBIE
Ne HaunmeHoBaHue pa3aesioB 1 Kontpossibie | TIpaxTaveckue (uudpossbie)
n/m  TeM MpPorpamMmbl Bcero paGoTsI paoTsI oOpa3zoBare/ibHbIE
pecypcsl
1 Beenenue B crepeoMeTprro 23 1
) B3anmHoe pacnionoxenue 6 |
IPSIMBIX B IPOCTPAHCTBE
3 HapannenLuHOCTL NpPSIMBIX U 2
IIJIOCKOCTEH B MPOCTPAHCTBE
[lepneHIuKyIIPHOCTH
4 IIPSIMBIX U IIJIOCKOCTEN B 25
MIPOCTPAHCTBE
VYTIIIBL ¥ pacCTOSIHUS 16 1
MHororpaHHUKH 7 1
Bekrops! B IpocTpaHCcTBe 12
g [ToBTOpEHME, 0606meHIEe u 5 )
CUCTeMAaTHU3alMsl 3HAaHUM
OBIIEE KOJIMYECTBO HACOB 102 6 0

I10 ITIPOT'PAMME




11 KVIACC

HaunumenoBanue
pa3aeiioB U TeM
MPOrpamMMbl

Ne
n/n

KoaunuecTBo yacoB

Bcero

KonTpoabhsbie
padoThI

IIpakTnyeckune
padoThI

JIEKTPOHHBIE
(uudposbie)
o0pa3oBarejibHbIE

pecypchbl

AHamutuyeckast
reOMETPHSI

15

[ToBTOpEHME,
00001IeHHE 1
CHCTeMaTH3alns
3HAHUI

15

3 OOBEM MHOTOTpaHHHUKA

17

Tena BpameHus

24

[Tnomanu
5 IIOBEPXHOCTH U
00BEMBI KPYTIIBIX TET

6 JBmxeHus

[ToBTOpEHME,
0000111eHUE U
CHCTEeMaTH3aIMs
3HAHUI

17

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

102







IHOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTposbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yYeHHs

DJIeKTPOHHbIE
nupposbIe
o0pa3oBare/ibHbIE

pecypchbl

OcHoBHbIE TIpaBUIIA
M300pakeHHS Ha PUCYHKE
TUIOCKOCTH, TapalIeTIbHBIX
MPSMBIX (OTPE3KOB),
CepeIMHBI OTpE3Ka

[ToHsTHS CTEepeoMeTpHH:
TOYKa, MpsiMasi, INTOCKOCTb,
npocTpancTBO. OCHOBHBIE
MpaBujia U300paKeHUs Ha
PUCYHKE IJIOCKOCTH,
MapauIeNbHBIX TPIMbIX

(OTpe3KOB), CepeIMHBI OTPE3Ka

IlonsTus: MEpCCCKArOIHCCs

IIJIOCKOCTH, IIEPCCCKAIOIIHECS

npsiMas U MI0CKOCTh;
MOJTYTIPOCTPAHCTBO

ITonstus: MNEePECCKArOIMNECCA

IIJIOCKOCTH, IIEPCCCKAIOIHECS

npsMasi ¥ MI0CKOCTb;
HOJIYIPOCTPAHCTBO

MHoOrorpaHHuKH,




M300pakeHHEe MPOCTEHIINX
IPOCTPAHCTBEHHBIX HUTYD,
HECYIIECTBYIOLINX OOBEKTOB

MHoOrorpaHHukH,
n300pakeHre MPOCTEHIINX
IPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX O0BEKTOB

AxcuoMel CTCPCOMCTPHUU U
TNEPBLBIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
IIEPBBIC CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U
NIepBbIC CIIEJICTBHS U3 HUX.
CriocoObI 3a1aHUS IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NpAMbIX U
IIJIOCKOCTEN

10

N3o06paxkenune ceueHmnit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT YEPE3 UX
p&opa. N3o0pakeHune
nepeceyeHMs! MOTyYEHHBIX
II0CKOCTEN. PackpamuBanue
MOCTPOEHHBIX CEUCHUH
pa3HBIMU [IBETAMHU

11

N3o6paxkenune ceueHmit
HUpPAMHUJIBI, KyOa U IPU3MBI,
KOTOPBIE ITPOXOASAT UEPE3 UX
pE&opa. N3o0pakeHue




IIepECEYECHUS TIOJTyYEHHBIX
IJI0CKOCTEN. PackpamuBanue
MMOCTPOEHHBIX CEUCHUH
pa3HbIMM LIBETaMHU

12

N3o6paxkenune ceueHmnit
nUpaMuibl, KyOa U IPU3MBI,
KOTOpPBIE MTPOXOJAT Yepe3 UX
pEbpa. N3o0paxkenue
nepeceyeH sl MoTy4eHHbIX
I10cKoCTel. PackpamuBanue
IIOCTPOCHHBIX CEYCHUN
Pa3HbIMH LIBETaMHU

13

N3oOpaxenue ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPBIE IPOXOJAT Yepe3 Ux
pEbpa. N3o0pakeHue
nepeceyeHusl MOoTy4YeHHBIX
I10cKocTel. PackpammuBanue
MOCTPOCHHBIX CEUCHUN
Pa3sHbIMH LIBETAMU

14

Meton cnenoB s
MIOCTPOECHUS CEUEHU I

15

Meton cnenoB s
MOCTPOECHUS CEUCHUIA.
CBolicTBa nepeceueHuit
IPSIMBIX U TJIOCKOCTEH

16

Meropn crnenoB A
MOCTPOECHUS CEUCHUIA.
CaoiicTBa nepeceyeHui




IPSIMBIX U IUIOCKOCTEN

17

ITocTpoeHue ceuenunii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIINCh
11aroB MOCTPOEHUS

18

[TocTpoenue ceueHunii B
nupamujie, Kyoe o Tpém
Toukam Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEXKEHl U 3a1nch
I1aroB MOCTPOEHUS

19

[Toctpoenue ceuenuii B
nupamme, Kyoe mo tpém
To4ykaM Ha péopax. Coznanue
BBIHOCHBIX YePTEKEH U 3aM1Ch
IIaroB ITOCTPOCHUS

20

IToctpoenue ceuenuii B
nupamuze, Kyoe mo tpém
ToukaM Ha péopax. Co3maHue
BBIHOCHBIX YEPTEKEH U 3aMUCh
IaroB MOCTPOCHUS

21

[IoBTOpEHME IIIAHUMETPUN:
Teopema o
IIPONOPLMOHAIBHBIX OTPE3KaX.
[TonoOue TpeyronbHUKOB

22

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuetsl B
CCUCHUAX HA BBIHOCHBIX
yeprexax. Mctopus pazsurus




IJIAHUMCTPHUU U
CTepEeOMETpUn

23

KonTtponsHas padora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CxpemuBaronyecs npsimeie.
[Ipu3Haky ckpemuBaronxcs
npsimbIxX. [lapannensHele
IPSIMBIE B IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUH U
€MHCTBEHHOCTH IIPSIMOU
NapajuleIbHON JaHHOU
MPSMOM, MPOXOIAIIEH yepe3
TOYKY MPOCTPAHCTBA U HE
Jexalen Ha JaHHOU PSIMOM.
JlemMma o nepeceueHnn
napasulebHBIX MPSIMBIX
INIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
HapauleIbHbIX MPSMBIX.
Teopema o ckpenBaroIxcs
TPSMBIX

27

[TapannensHoe
npoexktupoBanue. OCHOBHbIE
CBOMCTBA MapajlIeIbHOTO
IIPOCKTUPOBAHUS.




N306paxkenue pa3HbIix GUryp
B HapaJijIeIbHON MPOEKIIUU

28

entpanbHas npoeKuus. Yo
C COHANPAaBIICHHBIMU
CTOPOHAMU. YTOJI MEXIY
IPSAMBIMU

29

3agaun Ha JOKA3aTeIbCTBO U
YICCIIeI0BaHNE, CBS3aHHBIC C
PacHoI0KEHHEM NPSIMBIX B
IPOCTPAHCTBE

30

[TonsATHA: TapaIIENnBHOCTH
IIPSIMOM U IUIOCKOCTH B
npoctpanctie. [Ipu3Hax
[apaJUIEIbHOCTH IPSIMOM U
miockoct. CBOMCTBA
NapaJuIEIbHOCTH IPSIMOM U
IUIOCKOCTH

31

['eomeTpuyeckue 3a1auu Ha
BBIUHCJIICHUC U
JI0KA3aTeJIbCTBO, CBI3aHHEIE C
napaieIbHOCTHIO IPSIMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE

32

[Toctpoenue ceuenus,
IPOXOJAIIETO Yepe3 JaHHYIO
IPSMYIO Ha 4epTexe U
[apaJyIeIbHOIO APyTron
npsiMoid. Pacu€T oTHOIIEHMIT

33

[TapannensHas npoekuus,
MPUMEHEHUE I IOCTPOCHUS




cedeHui Kkyoa u
napauienenunena. Coicraa
napaiesienunesa u Npu3Mbl

34

[TapamienbHbIE MIIOCKOCTH.
[TpusHaky napauuieaIbHOCTH
JIBYX ITJIOCKOCTEM

35

Teopema o mapanienbHOCTH U
€IMHCTBCHHOCTH INIOCKOCTH,
MIPOXOIALLEH Yepe3 TOUKY, HE
MIPUHAJICKAIILYIO TaHHOMN
IUIOCKOCTH U CIIEACTBHUS U3
Heé

36

CaoiicTBa napayienbHbIX
IUIOCKOCTEH: 0
HapaJI.HGJIBHOCTI/I HpSIMBIX
MepeceueHus pu
HepecequI/H/I ABYX
napajieIbHbIX MJIOCKOCTEMN
TpeThen

37

CaolicTBa napasmuieabHbIX
IUIOCKOCTEH: 00 oTpe3kax
napauIeIbHBIX NPSAMBIX,
3aKJIFOYEHHBIX MEXKIY
napaiesIbHbIMU
IUIOCKOCTSIMH; O IEPECEUEHUH
MPSIMOM C IBYMSI
napauleIbHbIMU IIJIOCKOCTSAMU

38

[ToBTOpeHue: Teopema
[Tudaropa Ha mII0CKOCTH




39

[ToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O
TPEYTOJIbHUKA

40

CpoiicTBa kyb6a u
IPSIMOYTOJIBHOTO
napajuiesenunesia

41

Brluncnenue 1yiMH OTpe3KOB B
Ky0€e U mpsIMOYTOJIbHOM
napaJiesienune1e

42

[leprieHAMKYASPHOCTD OPSIMOM
1 110cKocTH. [Ipu3Hax
NEPHEHANKYJISIPHOCTH MIPAMOI
U TIOCKOCTH

43

[IeprieH MKy AAPHOCTH IPSAMOU
U 11ockocTu. IlpusHak
NEPIECHIUKYIAPHOCTH IPSIMOU
U IUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOIA,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIECHINKYIISIPHOM K
IUIOCKOCTH

45

ITlnockoctu n
NEePHEHANKYISIPHBIE UM
prIMBIG B MHOFOIpaHHHKaX

46

IInockoctu n
NepPIEHANKYISIPHBIE UM
MpsiMble B MHOTOTPaHHUKAX




47

[lepnenukysip U HAKJIOHHAS.
[TocTpoenue neprneHauKysapa
13 TOYKH Ha IPSAMYIO

48

[lepnieniuKyIsp M HAKJIOHHAS.
[TocTpoeHnne nepneHauKyIspa
U3 TOYKH Ha IPSIMYIO

49

Teopema o Tpéx
NepreHuKyIIpax (mpsmas u
oOpartHasi)

50

Teopema o TpEx
NEPICHIUKYIIIpax (psmas u
oOpaTHasi)

51

Yron mexny
CKPEIIMBAIOITUMUCS TTPSIMBIMHU

52

[Touck neprneHauKyIIpHbIX
prIMBIX C IIOMOIIIBHO
HEPIEHIUKYIAPHBIX
IUIOCKOCTEH

53

OpToronanbHOE
MIPOEKTUPOBAHHE

54

[TocTpoenue ceuenuii kyoa,
HPU3MBI, IPABUIBHON
nmupamMuJibl C IOMOLIBIO
OpPTOTOHAJILHOU ITPOEKIINH

55

[Toctpoenue ceuenuii kyoa,
MIPU3MBI, IPABUILHON
nmupamMuJibl C IOMOLIBIO
OpPTOTOHAILHOM MPOEKIINH




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[ImockocTn cumMeTpuii B
MHOT'OI'paHHHUKaX

57

[IpusHak
NEPIEHIUKYJIIPHOCTH NIPSMOU
U TUIOCKOCTH KAaK CIIEICTBHUE
CUMMETPUHU

58

[IpaBusibHBIE MHOTOTPAaHHUKH.
Pacuér paccTostHuid OT TOUKH
JI0 IIJIOCKOCTH

59

[TpaBuiIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH
JI0 TJIOCKOCTHU

60

CrniocoOsbl OMyCTUTh
HEPIECHIUKYJISAPHI:
CUMMETPUS, CABUT TOYKH 110
HapaJuIeIbHON MPAMON

61

CaBur no HenapaiebHON
IPSIMOM, U3MEHEHHE
paccTosiHui

62

KonTponbHas pabota
"B3zauMHoe pacnosioxkeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTse"

63

[ToBTOpEHUE: YrOa MEKITY
MPSIMBIMH Ha TUIOCKOCTH,
TPUTOHOMETPHSI B
IIPOU3BOJIBLHOM TPEYTOJILHUKE,




TEOpEMa KOCHMHYCOB

64

HOBTOpCHI/ICI YTOoJI MCKAY
CKpCIIUBAOIHUMUCS ITPAMBIMHA
B IIPOCTPAHCTBEC

65

['eomeTpuyeckue MeToabI
BBIYHUCJICHUA yrna MG)KI[y
MPSMBIMH B MHOTOTpaHHUKaX

66

JIByrpansbiii yroa. CBoiCTBO
JIMHEWHBIX YIJIOB JBYTPAaHHOIO

yria

67

[IepnennukyispHsie
miockoctu. CBOMCTBA
B3aUMHO NEPIEHANKYIISIPHBIX
IUIOCKOCTEMN

68

IIpusHak
MEPIICHIUKYIISIPHOCTH
IJIOCKOCTEH; TEOpEMa O
IPSIMOM MepeceUeHns IByX
IIJIOCKOCTEMN
NEePHEHANKYJISIPHBIX TPEThEH
IUIOCKOCTH

69

[IpssMOyTOIIBHBINM
napajuiesenunes; Kyo;
U3MEPEHMUs], CBOMCTBA
IPSMOYTOJIBHOTO
napajuiesienuneaa

70

Teopema o quaronanu
IPSIMOYTOJIBHOTO
napajuieienuneaa u




CJIEJICTBUE U3 HEE

71

CrepeomMeTrpuueckue u
MPUKJIATHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PacIOJIOKEHUEM MPSIMBIX U
MJIOCKOCTH

72

IToBTOpEeHwUe:
CKPEIIUBAIOIINECS TIPSIMBIE,
napasuieNbHbIE INTOCKOCTH B
CTaHIaPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapatenbHbIX
IIOCKOCTEH Ha
CKPEIIMBAIOIINXCS TTPSMBIX,
paccTOsIHUE MEKTY

CKPCHIUBAOIHUMUCA ITPAMBIMHA

B ITPOCTBIX CUTyalUAX

74

PaccTostHHE OT TOUKH 110
MJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM J10 TTIOCKOCTH

75

Brruncnenue paccTosHum
MEXIY CKPEILUBAIOIUMUCS
IPSIMBIMH C IIOMOLIBIO
NEPIICHIUKYJISIPHON
IUIOCKOCTH

76

TpéxrpanHslii yroi,
HEPAaBEHCTBA JUIA

TpEeXrpaHHBIX yIiIoB. Teopema
[Tudaropa, Teopembl




KOCHHYCOB U CHHYCOB JIJIsI
TPEXTPAHHOTO yriia

77

DnemMeHTHI chepuueckoit
TEOMETPUH: T€OC3NIECKIE
JIMHAU HA 3eMiie

78

KonTtponbhas padota "Yrisl u
paccrosiHus"

79

CucremaTu3zanus 3HaHUM
"MHOTrorpaHHuK 1 €ro
AJIEMEHTHI"

80

[Iupamuna. Buael nupamun.
[IpaBunbHas nupamuia

81

[Ipu3ma. IIpsmas u HaKIIOHHAsS
npusMsl. [IpaBunibHas npusma

82

[Ipsmoii mapanenenumesn,
IPSIMOYTOJIbHBIN
napaenenurnes, Kyo

83

BrImyKkitbie MHOTOTpaHHHKH.
Teopema Ditnepa

84

Brinmykiibie MHOTOrpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE 1
MOJTyTIPABUIILHBIC
MHOT'OTpPaHHUKHU

85

KonTponbHas pabota
"MHororpaHHuKH"

86

[TonsaTHe BexTOpa Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE




87

CyMMa BEKTOpOB

88 Pa3HocTh BEKTOPOB

89 [IpaBuno napamnenenunena

9% YMHOXEHUE BEKTOpa Ha
YHUCIIO
PasnosxeHnune BexTopa 1o

91 0a3ucy TpEx BEKTOPOB, HE
JeKaLUX B OJTHOM INIOCKOCTH

92 CkansipHO€ pOU3BEICHUE
Brruucnenue yria mexny

93 BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreitmme 3anauyu ¢
BEKTOPAMHU

95 [Ipocreiimme 3agaun ¢
BEKTOpaMu

96 [Ipocreitmme 3agayu ¢
BEKTOPAMHU

97 [Ipocreiimme 3agaun ¢
BEKTOpaMu

08 Ob6o061enne u
cucTeMaru3anus 3HaHU!

99 O60061eHue 1
crucTemMaTu3auuvs 3HaHUI

100 Hrtoroas KOHTpoOJIbHAS
pabora

101 Hrorosas KOHTpOJIbHAS

pabora




00001eHne u
102 . 1
CUCTCMaTUu3alda 3HaHUu

OBILEE KOJIMYECTBO HACOB

[10 ITPOI'PAMME 102




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHHUs

JIEKTPOHHBIE
nuppoBbIe
o0pa3oBaTejibHbIE

pecypchl

[ToBTOpEHKE TEMBI
"KoopauHaTs! BeKTOpa Ha
IUIOCKOCTH U B
npoctpancTae”

[ToBTOpEHME TEMBI
"CkansipHoe IpOou3BeICHUE
BEKTOpPOB"

[ToBTOpEHME TEMBI
"Beluniciienue yria Mexmuy
BEKTOPAMM B IPOCTPAHCTBE

"

IToBTOpEHME TEMBI
"YpaBHeHHE NPSIMOH,
MIPOXOAAIIEH Yepes ABe
TOYKH"

YpaBHEHHE TUIOCKOCTH,
HOpMaJib, ypaBHEHHUE
IJIOCKOCTH B OTPE3Kax

YpaBHEHHE INIOCKOCTH,
HOpMaJib, ypaBHCHUE
IJIOCKOCTH B OTPE3KaxX

BekropHoe npousseneHne

JInHelHbIE HEPABEHCTRA,




JIMHENHOE
MporpaMMHpPOBaHUE

JIuneliHbIC HEPABEHCTBA,
JMHENHOE
IIPOIPaMMHUPOBAHKE

10

AHaJIUTUYECKHE METO/IbI
pacuéra yria Mexay
pSIMBIMU B
MHOT'OT'paHHHUKaX

11

AHaJIUTUYECKHE METO/IbI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTI'OI'paHHHUKaX

12

dopmya pacCTOSAHUS OT
TOYKH J10 MJIOCKOCTHU B
KOOpAWHATax

13

Haxoxaenue paccTosiHU OT
TOYKH JI0 TIJIOCKOCTH B Ky0Oe

14

Haxoxaenue paccTosiHH OT
TOYKH J0 IJIOCKOCTH B
MPaBWJIHHON TUpaMHUJIe

15

KonTponbhas pabota
" AHaITUTHYECKAS
reomeTpus’"

16

CeueHHs MHOT OI'PaHHUKOB:
CTaHAapPTHBIC
MHOT'OTpaHHHUKH

17

Ceuenuns MHOT'OTpaHHHKOB:




METO/J CJICAO0B

18

CedeHuss MHOTOTPaHHUKOB:
CTaH)IapTHI)Ie IIJIOCKOCTH,
nepecevyeHus MPSIMbIX U
IUIOCKOCTEH

19

[TapannensHbIE IPSMBIE U
IUIOCKOCTH: IapajuieIbHbIe
CeUeHUs

20

[TapamienbHbIE IPSAMBIE U
IUIOCKOCTH: pacdér
OTHOLLCHUH

21

[TapamienbHble PSMBIE U
IUIOCKOCTH: YIJIBI MEXKIY
CKPEIIMBAIOIIMMHUCS
IPSAMBIMH

22

IIepnennukyispHsie
IMPAMBIC U ITIJIIOCKOCTH:
CTaHIAapPTHBIC APkl
NEPIEHANKYIIPHBIX
IJIOCKOCTEU U IPSIMBIX,
CUMMETPHH
MHOT'OTPaHHHUKOB

23

IIepnennukyispHsie
IPSIMBIE U INTOCKOCTH:
TEeOpeMa O TPexX
NEPIEHINKYJIIpax

24

[lepnenaukymsipHbIC
MPSIMBIE U TIJIOCKOCTH:
BBIUHCIICHUS JITHH B




MHOT'OT'paHHHUKaX

25

[ToBTOpEHHE: mIOIAIN
MHOFO}/FOHBHI/IKOB,
(dbopMyIIbI AT TIIOMIAICH,
COOOpakeHUS TI0T00MS

26

[ToBTOpEHME: TIIOMIAAN
MHOTI" OYI‘OJIBHI/IKOB,
(bOpPMYJIBI IJIS1 TTOIIAICH,
COOOpakeHHs TI0T00MS

27

[ToBTOpenue: momanu
MHOTOYTOJIEHUKOB,
(bOpMYJIBI 7151 TTOTIAICH,
CO00paxeHwusI MoA00us

28

[nomanu ceuenuit
MHOT'OI'PaHHHMKOB: IIJIOIIAI1
IIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaxKeHus
o001

29

IImomanu ceuenuit
MHOTOTPaHHHUKOB: IUIOIIAIN
IIOBEPXHOCTEH, Pa3pe3aHus
Ha YacTH, COOOpaxKeHus
o001

30

KonTponbHas pabota
"[ToBTOpEHMUE:
MHOI'OIrpaHHUKH, CCUCHUSA
MHOT'OTPaHHUKOB"

31

0O0BéM Tena. O0bem
PSIMOYTOJTLHOTO




napajuiejCcimIicaa

32

3agauun 00 yaBoeHUH Ky0a, o
KBaJpatype Kyoa; o
TPUCEKLIUH yTia

33

CrepeomMeTpruieCcKHe 3a/1a4UH,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBLHOTO
napasuiesienumneaa

34

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C BBIYMCICHHUEM
00BEMa MPSMOYTOIHHOTO
napasuiesnenumneaa

35

O0BbEM IpsIMOI TIPU3MBI

36

CrepeoMeTprUYECKHE 3a/1a4UH,
CBSI3aHHBIE C BBIYUCIIEHUEM
00BEMOB MPSMOK TTPU3MBI

37

[Ipuxknagueie 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSMOM MPU3MBbI

38

Brruncienue 006EMOB TEJI C
TIOMOIIIBIO OTNPEACAEHHOTO
uaTerpasia. O0bEM
HAKJIOHHOM MPU3MBI

39

Brruncnenue 006EMOB Tel ¢
TTOMOIIIBIO OMIPEAEITIEHHOTO
uHTerpana. O0bEM
MUpPaMUIbI

40

dopmyna 00bEMa




nupaMupl. OTHOLIEHHE
00BEMOB TUPAMUJL ¢ OOLITHM
yIJIOM

41

dopmyia o6bpEéMa
nupamuibl. OTHOIIEHUE
00bEMOB MUPAMH/]I C OOIITUM
yIJIOM

42

CrepeoMeTrpuueckue 3a1a4u,
CBsI3aHHBIE C 00bEMaMU
HAKJIOHHOU NPU3MBI

43

CrepeoMeTpHYECKHUE 3a/1a4H,
CBSI3aHHBIE C 00BEMaAMU
TTUPAMHU/IBI

44

[IpukitagHele 3a1a4u 10
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOW NPU3MBI

45

[Ipukitagueie 3a1a4u 110
teMme "OOBEMEI TET",
CBSI3aHHBIC C 00BEMOM
TTUPAMHMIBI

46

[Tpumenenne o0bEMOB.
Brruncnenue paccTostHus 10
IUIOCKOCTH

47

KouTtponbeHas padborta
"O6BEM MHOTOTpaHHHKA"

48

s apuyeckas
MOBEPXHOCTh, 00pa3yroIne




UAJTMHIPUYECKON
MIOBEPXHOCTH

49

Hwmunap. [psmon
KpyTOBOM LIUIUHAP.
[nomaae moBEPXHOCTH
LWINHApA

50

Konnueckas moBEpXHOCTbD,
o0pasyrolire KOHUYECKOH
noBepxHocTu. Konyc

51

CeueHune KoHyca
TUIOCKOCTBIO, TApaIeTbHOM
TUTOCKOCTH OCHOBaHUS

52

VY ceu€HHBIN KOHYC.
N300pakeHrne KOHyCOB U
YCE€UEHHBIX KOHYCOB

53

[Tnomaap 6okoBoOMH
MMOBEPXHOCTH U TTOJTHOM
MOBEPXHOCTU KOHYyCa

54

[Tnomans 6OKOBOM
MMOBEPXHOCTH U TTOJTHOMN
MOBEPXHOCTH KOHYyCa

55

CrepeomeTpuyuecKue 3a1auu
Ha JI0Ka3aTelIbCTBO U

BBIYHCIICHHE, TTOCTPOCHUEM
CEYEHHU LIUIMHApPA, KOHYyCa

56

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIYUCJICHUEC, TIOCTPOCHUEM




CEYEHHI IWINHAPA, KOHyCa

57

HpI/IKJ'IaI[HbIe 3aJa4u,
CBA3aHHBIC C HTUJIIMHAPOM

58

[Ipuxknagueie 3a1auu,
CBSI3aHHBIE C IWJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cheps! u mapa
¢ miockocThio. Kacanue
nrapa 1 cepsl MI0CKOCTHIO.
Bun u nzobpakenue mapa

61

[lepeceuenue cdepsl 1 mapa
¢ iockocThio. Kacanue
mapa u cepsl INIOCKOCTHIO.
Bun n u3o6pakenue mapa

62

VYpaBHenue chepsl.
[Tmomane chepst u e€
JacTten

63

CummeTpust cepbl U mapa

64

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIUHCJICHHE, CBSI3aHHBIE CO
chepoii u mapom,
MIOCTPOEHUEM HX CEUCHHI
IUIOCKOCTBIO

65

CrepeomeTpuuecKkue 3a1auu
Ha JT0Ka3aTeIbCTBO U
BBIYUCIICHUC, CBA3aHHBIC CO
cdepoii u mapom,




MMOCTPOEHUEM UX CEYEHUI
IJIOCKOCTBIO

66

[Mpuknanueie 3agaymn,
CBsI3aHHBIE CO cepoil u
1apoM

67

[ToBTOpEHME: OKPYKHOCTH
Ha IIJIOCKOCTH, BbIYUCICHUA
B OKPY>KHOCTH, CTAaHAAPTHBIC
IOIO0MS

68

Pazauunsie KOM6I/IHaIII/II/I TCII
BpalICcHusA 1
MHOT'OT'PaHHHUKOB

69

3amauu o teme "Tena u
MMOBEPXHOCTHU BpamieHus"

70

3amaun o TeMe "Tena u
MOBEPXHOCTH BpalieHus"

71

KonTponbhas pabdora "Tena
Y TIOBEPXHOCTHU BparieHus"

72

O06BeéM numuuapa. Teopema
00 00BEMe npsMoro
IIUIHH]IpA

73

Brruucnenue 066EMOB Tl C
MIOMOIIIBIO OTIPEIEeTIEHHOTO
uHTerpaina. O0bpEM KOHyca

74

IInowanu 00KOBOM U
MIOJTHOM MTOBEPXHOCTH
KOHycCa

75

CrepeomeTpuyecKue 3a1auu,




CBSI3aHHBIE C BBIUHCIICHUEM
00BEMOB IIUIIMHPA, KOHYCa

76

[Ipuknanneie 3a1a4u M0
TeMe "OOBEMBI U ILIOLIAIN
noBepxHocTen Ten"

77

O0BEM 11apa 1 MapoBOTO
cextopa. Teopema 00
00béme mapa. [Lmomnranp
ctheprl. CTepeoMeTpuyECKHe
3a/1a4yM, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB
nrapa, IapoBOro CeTMEHTa 1
[IAPOBOTO CEKTOPA

78

[IpukiaaHbIie 3a1a49M 110
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM ILIapa
U TUIOIIAJBIO ChEpHI.
CoOTHOILIEHUS MEXKTY
TJIOIIA/ISIMU TOBEPXHOCTEHN U
00bEMaMHM MOTOOHBIX TEII

79

[Tono6ubIe Tena B
npocTpaHcTse. M3MeHeHue
00BEMa mpu o 00U u.
CrepeoMeTpuiecKue 3a/1a4u,
CBSI3aHHBIE C BBIYHCICHUEM
00BEMOB TeIl U IUIOLIAAEH
MOBEPXHOCTEU

80

KonTtponpHas padora
"Iinoniaam moBEpXHOCTH U




00BEMBI KPYTJIBIX TEN"

81

JIBYDKEHUS POCTPAHCTBA.
Orobpaxenus. [[BuxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA IBWXKCHUHU

82

Bune! nBuxeHwMit:
napaJuIeIbHBIN IEPEHOC,
[EHTpaIbHAS CHMMETPHSI,
3epKajbHas CHMMETPHS,
MOBOPOT BOKPYT MPsIMOM

83

[IpeobpazoBanus mogoOusi.
[Ipsimas u chepa Diinepa

84

FCOMeTpI/ILIeCKI/IC 3aJa4u Ha
IMPUMCHCHUEC NBUKCHUA

85

KonTponbhas pabora
"BeKkTopsl B IpocTpaHCTBE"

86

Ob6o011aroriee NIOBTOPEHHE
11 moHITUN 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIlHs
3Hanuit: "[lapanienbHoCTh
MPSIMBIX U TJIOCKOCTEN B
npocTpancTae”

87

Ob6o06m1aro1iee NIOBTOPEHHE
11 moHATUNA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIIHs
3HaHUM: "BekTopsl B
npocTpancTee”




88

O6o061maroniee MOBTOPEHUE
11 noHsATHI M METO/I0B
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3AIUs
3HaHui: "BekTopsl B
npocTpancTae”

89

O6o0mmatomiee MOBTOPEHUE
11 moHSATHI U METOJIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATHU3AIUS
3HaHui: "O0beM
MHOTOIpaHHHKA"

90

O6o0matoiiee MOBTOPEHUE
11 TOHSATHI U METOJIOB
Kypca reometrpun 10-11
KJIaCCOB, CUCTEMATHU3AIUS
3HaHui: "O0beM
MHOTOTpaHHHKA"

91

O06o0matomiee MOBTOPEHUE
11 moHsTHI U METO/I0B
Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTH3AITUs
sgaHuu: "[lmomanu
MTOBEPXHOCTU U 00BEMBI
KpYyIJbIX TN

92

O6o0matoree MOBTOPEHUE
11 ToHSATHIT U1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATHU3AIUS




3Hanuit: "llnomanu
MOBEPXHOCTHU U 00BEMBI
KpyIJibIX Ten"

93

Hrorosas KOHTpOJIbHAS
pabota

94

Ntorosas KOHTpoJIbHAS
pabota

95

[ToBTOpEeHue, 0600IICHIE 1
CHCTeMAaTH3aIIUs 3HAHUH

96

Ucrtopus pa3surus
CTEPEOMETPHUHU KaK HAYKU U
e€ poJib B pa3BUTUU
COBPECMECHHBIX HHKCHCPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOT Ui

97

Hcropust pa3BuTHS
CTEPEOMETPUM KAaK HAYKU U
€€ poJIb B pa3BUTHH
COBpeMGHHI)IX I/IH)KeHepHI)IX
nu KOMHLIOTepHLIX
TEXHOJIOTHI

98

Hctopus pa3Burus
CTEpPEOMETPUH KaK HayKu U
€€ poJb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pa3zButus
CTEPEOMETPUH KaK HAyKHu U




€€ poJIb B Pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKU U
€€ poJIb B Pa3BUTUH
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus passurus
CTEPEOMETPUU KaK HAyKU U
€€ poJib B Pa3BUTUH
COBPEMEHHBIX HHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus pazsutus
CTEPEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

102







MPOBEPSIEMBIE TPEEOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KUIIACC
Koxn .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeIHero 001ero 00pa3oBanusi
pe3yJbTara
7 I'eomerpus
7.1 OrniepupoBaTh MOHATUSIMH: TOUYKA, IPsIMAsi, INIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX MPH PEIICHUN
' TeOMETPHUYECKUX 3aa4
73 OniepupoBaTh MOHATUSIMH: MAPAJUICIBHOCTh U MEPIECHAUKYJISIPHOCTh
' OPSIMBIX U TJIOCKOCTEH
74 KnaccudunupoBats B3auMHOE PAacIioIOKEHHUE MPSMBIX U IUIOCKOCTEH B
' POCTPAHCTBE
OrniepupoBaTh MOHATUSIMU: JABYTPAHHBIM YroJi, TpaHU JBYIPAHHOIO YIJIa,
7.5 peOpo ABYTpaHHOTO yTia, JUHEHHBIH Yyroll IByTPaHHOIO YIJia, rpaaycHas
Mepa JIByTpaHHOIO yria
76 OnepupoBaTh MOHATHIMH: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMTYKIJIBIN
' MHOTOTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAHHUK
79 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MMpaMujia, pHU3Ma,
’ MPSMOYTOJIBHBIN NapasuieNenune, Kyo)
KnaccudpunupoBate  MHOTOTpaHHUKH, BbIOMpass OCHOBaHUS  JUIA
7.8 Kkiaccuukanuy (BBITYKJIBIC M HEBBITYKITBIC MHOTOTPAHHUKH, TIPABUITBHEIC
MHOTOTPaHHUKH, MPSMbIE U HAKIIOHHBIE TIPU3MBI, TAPAJUICIICTIUIIC B )
79 OnepupoBatb MOHATHUSIMU: CeKyIIas IIOCKOCTD, ceueHue
' MHOT'OI'PaHHUKOB
710 OOBSCHATH MPUHITUIIBI TIOCTPOCHUS CEUSHUN MHOTOTPAHHUKOB, HCIIOJIB3Y S
) METOJ CIIEIOB
Ctpoutp ceyeHHs] MHOTOTPAHHMKOB METOJOM CII€ZOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTY:
BUJ] CBEPXY, COOKY, CHU3Y
Pematp 3a1aun Ha HaXOKJE€HUE I€OMETPUUECKUX BEJIUYMH IO 00pa3nam
WIM alIropuT™MaM, MPHUMEHSSI W3BECTHBIE AHAIUTUYCCKUE METOJNbI TPH
7.12 pELIEHUH CTAaHAAPTHBIX MaTEMaTHMYECKUX 3aJay Ha BBIYUCIICHUE
pacCTOSTHUN MEXAYy ABYMSI TOYKAMH, OT TOYKHU JI0 MPAMOU, OT TOUKHUIO
TUIOCKOCTH, M@Ky CKPEIINBAIOIIUMUCS TPIMBIMU
Pematp 3a1aun Ha HaXOKJIE€HUE N€OMETPUUECKUX BEIUYMH 10 00pa3lam
7.13 WIM alrOpUTMaM, MPUMEHsS HM3BECTHBIC AHATUTHUYECKHE METOIbl MpHU

PEIICHHUU CTAHAAPTHBIX MATCMAaTHUYCCKUX 3aad Ha BBIYHUCICHHUC YIJIOB




MEXIY CKPEIIMBAKOLIMMUCS IPSIMBIMH, MEXKIY NPSAMONW M IUIOCKOCTHIO,
MEXY IIIOCKOCTSMU, ABYTPAHHBIX YIJIOB

Bbruucnarte 00bEMBI M IUIOMIAJM TOBEPXHOCTEH MHOTIOrpaHHHMKOB
(mpu3ma, nupamMuaa) ¢ IpUMEHEHUEM (OpMyJl, BBIYUCISATh COOTHOILICHUS

7.14 . R
MEXIY MJI0ILAIIMU MMOBEPXHOCTEH, o0BEMaMu MOI00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHAMH: CUMMETPHs B MPOCTPAHCTBE, IIEHTP, OCh U
' TUIOCKOCTh CHMMETPHH, LIIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, MpeoOpa3oBBIBATh W HHTEPIPETUPOBATH HH(OpPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (UTypax, MpPeICTaBICHHYI0 Ha
YepTekKax U pUCYHKaxX
[TpumeHsTh reomMeTpudeckre (akThl IS PELICHUS CTePEeOMETPUUYECKUX
7.17 3a7a4, MPEANOoJaralilMX HECKOJbKO IIaroB PEHIEHUs, €CJIH YCIOBHS
MPUMEHEHUS 33JIaHbl B IBHOU (hopMe
718 [IpumensiTh mpocCTellIMe NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPH PELICHUN CTEPEOMETPUUECKUX 3a]1a4
719 IIpuBOoAUTH NpUMEPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U
' YKU3HU, paclio3HaBaTh MPOSBICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsTh MOTyYeHHbIC 3HAHUS Ha MPAKTHUKE: aHAJIM3UPOBATh peaibHbIe
CUTyaIlUU U IPUMEHSTh U3YUYEHHBIE MOHSATHS B IPOLIECCE TOUCKA PEILICHUS
MaTeMaTHYeCcKdu  CcPOpPMYITUPOBAHHOM  MPOOIEMBI,  MOAETUPOBATH
7.20 peanpHble CUTyallUH Ha SI3bIKE I€OMETPHM, MCCIEA0BATH IOCTPOCHHBIE
MOJIEJIU C UCTIOJIb30BAHUEM T'€OMETPUUYECKUX MMOHATUN U TEOPEM, annapara
anreOppl, pelaTh MPAKTUYECKUE 3a/ayd, CBS3aHHBIE C HAXOXJACHHUEM
FeOMETPUUYECKUX BEJIMYUH
11 KUIIACC
Koxa .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBEPSIEMOT0 .
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero 001ero oopasoBanus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATUSAMU: LUJIHMHAPUYECKAsl TTOBEPXHOCTh, 00pa3yrolue
6.1 UUJTMHIPUYECKOM TMOBEPXHOCTH, UWJIUHAP, KOHUYECKAs MOBEPXHOCTD,
' oOpa3yromue KOHUYECKOM  TOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpaienus (UIMHAP, KOHYC, cepa u 1map)
6.3 OOBACHATH CIOCOOBI MOTYYEHHS TEJ BpaIlleHUs
6.4 KnaccudunupoBats B3aMMHOE pacioioxeHue chepsl U MIIOCKOCTH
6.5 OnepupoBaTh MOHATHUAMM: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,




BBICOTA CETMEHTa, LIapOBOM CJIOM, OCHOBaHME IIApOBOTO CJOS, BBICOTA
IapOBOIO CJI0S], IIAPOBOM CEKTOP

6.6

Bbruncnare  00bEMBI M TUIOMIAAM  TMOBEPXHOCTEH TeNm  BpallleHus,
TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (HOpMYIT

6.7

OnepupoBaTh MNOHATUSMHU: MHOTOTPaHHHMK, BIHUCAHHBIM B cdepy u
OIKCaHHBIN 0KOJIO cdepsl, chepa, BIHCaHHAsT B MHOTOIPAaHHUK WU TEJIO
BpalllCHUS

6.8

BBIYUCIIATE COOTHOIICHHUST MEXK Y TIOMIAISIMH IIOBEPXHOCTEH 1 00bEMaMHU
IMOJOOHBIX TET

6.9

N3o06paxaTh nzydaemble GUTYpHl OT PYKH M C IPUMEHEHUEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXH N3 PHUCYHKOB IIPOCTBIX
00BEMHBIX (uryp: BUA CBEpXy, COOKy, CHH3Y; CTPOUTH CEUYEHHS Tell
BpalLEHUsI

6.11

W3BnekaTb, MHTEPHPETHPOBATH U MPeoOpa3oBbIBaTh HH(POPMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MpeICTaBICHHYIO Ha
4epTexKax U pUCyHKaxX

6.12

[TpumeHsTh reomMeTpuueckre (GakThl ISl PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANONAralouIMX HECKOJIBKO LIaroB pELIEHUs, €CIU YCJIOBUS
MPUMEHEHUS 33JIaHbl B IBHOU opMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BhINONHATE IEHCTBHS CIIOKEHHMST BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KGHI/ISI BeKTOpa Ha 4YuCIo, O6’I)${CH${TB, KaKuUMH CBOfICTBaMI/I OHHU
o0JagaroT

6.15

[TpuMeHsTh IpaBUIIO MapaiesenuIe1a NPy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHSMM: JEKAPTOBBI KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOAYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
yrol MeXAy BEKTOpaMH, CKaJspHOE IPOU3BEJCHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMIUJIAHAPHBIE BEKTOPBI

6.17

HaXOI[I/ITb CYMMY BCKTOPOB M IPOU3ZBCACHHUC BCKTOPA HA YHCJIO, YTOJI
MCXKAY BCKTOpaMH, CKAJIAPHOC NPOU3IBCACHUEC, PACKIAAbIBATH BEKTOP II0
JABYM HCKOJUIMHCAPHLIM BEKTOpaM

6.18

3aaBath MIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPAUHAT

6.19

Pemats npocrelinie reoMeTpuuecKye 3a/1a4l Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHAaTHOTO METOJ1a

6.20

Pemrate 3amaun Ha [0Ka3aTeIbCTBO MATEMAaTHYECKHX OTHOILIEHHH H
HAXO0XJICHWE TeOMETPUYECKUX BEIMYMH 10 o0Opas3liaM WK alrOpUTMam,
MPUMEHSS  W3BECTHBIE  METOJAbI TNPU  PEIIEHWH  CTaHIAAPTHBIX
MaTEMaTHYECKHUX 3a/1a4

6.21

[IpumeHATh IpOCTEHIIME IIPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a]1a4




6.22

IIpuBOoANTE NpUMEPBl MaTEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE H
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

IIpuMeHATH MOIy4eHHbIE 3HAHUS HA IIPAKTUKE: aHAJIU3UPOBATh peabHBIC
CUTyalluu U IPUMEHATh U3YUYEHHBIE ITOHATHUS B IPOLIECCE TOMCKA PEIICHHUS
MaTeMaTHYeCKu  COPMYIMPOBAHHOW  MpPOOJIEMBbI,  MOJAEIMPOBATH
peanbHBIE CUTyallud Ha S3bIKE I'€OMETPUHU, MCCIIEN0BATH ITOCTPOCHHBIE
MOJIEJIX C UCIIOJIB30BAHUEM T€OMETPUYECKUX IIOHATUH U TEOPEM, anmapara
anreOpbl, pelarh NPAaKTUYECKHUE 3a/lauM, CBSI3aHHbIE C HAXO0XKJICHHEM
F€OMETPUUYECKUX BEJINYUH




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHU

I'eomerpus

7.1

OcHOBHBIE TIOHSTHSI CTEpeOMETpuUU. Touka, TpsiMasi, IMIOCKOCThb, MPOCTPAHCTBO.
[TonsTHe 06 akcMOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH
Y CIIEJCTBUS U3 HUX

7.2

B3aumHoe pacnosnoxkeHue  OpsAMBIX B IPOCTPAHCTBE:  IEpPECEKaroIIHecs,
napajulefibHble M CKpelluBaromuecss mpsmble. [lapamienbHOCTh NPSAMBIX |
IJIOCKOCTEl B NPOCTPAHCTBE: TMapajluieNibHbIE TMpsSMbIE B  MPOCTPAHCTBE,
MapajuiebHOCTh TPEX MPSAMBIX, MAPALICIBHOCTh NPSIMONH U IUIOCKOCTH. YTIIBIC
COHAITpaBJICHHBIMHU CTOpOHAaMHu, YToJa MCXKAY HOpsAMbBIMU B IMPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: MapajuieNbHbIE MJIOCKOCTH, CBOMCTBA MapalIeIbHBIX
mockocteit. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYPHI HAa IUIOCKOCTH: TETPadJp,
KyO, mapaijieNienumne/1, TOCTPOCHNUE CEUCHUN

7.3

[lepnieHIUKYIAPHOCTh NPSIMOM M IUIOCKOCTU: TEPIEHAMKYJIPHBIE MpPSMBIE B
IIPOCTPAHCTBE, MIPSIMBIE MTAPAJUICIBbHBIE U IEPIICHANKYIISIPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTH MPSIMOM U IIJIOCKOCTH, TEOPEMA O IPSIMON MEPIICHIUKYJIIIPHOMN
IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKAY MPSAMOH U IINIOCKOCTBIO, ABYTPAHHBII
YIOJ1, IMHEHHBIN YroJ ABYTPAHHOTO yria. lleprnenauKyiisp 1 HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TNTIOCKOCTH, TIPOEKIUS (PUTYpHI Ha
IUIOCKOCTB. [lepneHIuKyaIIpHOCTD IIIOCKOCTEN: IPU3HAK NEPIEHAUKYIIIPHOCTH IBYX
mrockocreil. Teopema o TpEX MmepreHauKyIsIpax

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHHKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU, pa3BEPTKAa MHororpaHHuka. llpusma: n-yronbHas
Mpu3Ma, TpaHU U OCHOBAHUsS MPU3MBbI, MpsMas U HAKJIOHHAs NpU3MbI, OOKOBas U
II0JIHAsl IOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsSaMoOyroiabHbIN Mapaieenumes]
u ero coiicta. [Ilupamuna: n-yroapHas nupamMuaa, TpaHu U OCHOBAHUE MUPAMUIBI,
OOKOBasi M TIOJIHASI TIOBEPXHOCTH MUPAMUBI, IPABUIbHAS U yCCUEHHAs NMHUpaMUJIA.
DOneMeHTbl TMpu3Mbl U nOUpaMuabl. [lpaBUIbHBIE MHOTOIPAHHUKHU: TIOHSTHE
MPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWIbHAs MpU3Ma M TMpaBUIbHAS MUPaMHIA,
MpaBWJIbHAS TPEYTOJIbHAS MUPAMUJIA U PABWILHBINA TeTpasap, kyO. [IpeacraBnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTAa3Jp, NOAECKa’ap M HKocadapyrue CedeHHs
MPU3MBI U TUPAMUIbI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IPSMOM, IIIOCKOCTH.
OneMeHTbl CUMMETPUM B IHMpaMujax, Hapajulelelunenax, MpaBUIBHBIX
MHOT'OI'paHHUKAX

7.6

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHan, yrisl. [lmomans
OOKOBOM IOBEPXHOCTH M TIOJHOM TIOBEPXHOCTH MpPSIMOM MPU3MBL, IUIOMIAIb




OCHOBaHHMH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOi mpu3Mbl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOBEPXHOCTH TPABUIBHOW IHUpaMHIbI, TEOpeMa O IJIOLAAH
yceuéHHoil nupamubl. [lonstie 06 06béMe. OOBEM MUPaMUIbI, TPU3MBI

7.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUST MEXTY TIOMIAISIMH IIOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TET

11 KITACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COEePKAHUS

I'eomerpus

6.1

Hunuaapudeckasi MoBEpXHOCTb, 00pa3yrolife HUINHIPUUYECKON TOBEPXHOCTH, OCh
MJIMHAPUYECKOM MOBepXHOCTU. LlunuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb,
o0Opa3syroias ¥ 0Ch, IUIONIaAb OOKOBOW U MOJIHOW MTOBEPXHOCTH

6.2

Konundeckasi MOBEpXHOCTh, 00pa3yrolue KOHHUYECKOW IMOBEPXHOCTH, OCh U
BepIlIMHA KOHUYECKOW nmoBepxHOCTH. KoHyc: ocHOBaHME U BepllnHA, 00pa3yromias
Y OCb, IUTOIIA/Ib OOKOBOM U MOJTHOW OBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yromnime
U BBICOTa, OCHOBAaHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: neHtp, paguyc, 1MaMeTp, IJIoua b HOBEpXHOCTH cepsl. BzanmHoe
pacnosoxkeHue cepsl U MIOCKOCTH, KacaTelabHas MJIOCKOCTh K cdepe, MmiIomanb

cdepbl

6.4

N300paxeHue Ten BpallleHus Ha MI0cKocTH. Pa3BépTka HMIMHIpa U KOHyca

6.5

KomOuHnanmu Ten BpalieHuss U MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTMMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCaHHAs B MHOIOI'PaHHUK, WIN TEJIO BPALLCHUS

6.6

[Tonsitue 06 oO0bEMe. OCHOBHBIE CBOWCTBa 00BEMOB Tell. Teopema 00 00BEME
NPSIMOYTOJIFHOTO MapaieNienunena u cieaAcTBus n3 He€. OOBEM IITMH/PA, KOHYCA.
O0béM 1mapa u mIoImaas chepbl

6.7

[Togobuele Tema B mpoctpadcTBe. COOTHOIICHHS  MEXIY — TUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOTIOOHBIX TEN

6.8

CeueHus nMIMHIPA (MapauIeIbHO U TEPICHIUKYISPHO OCH), CEYCHHUSI KOHYCa
(mapasuienTbHOE OCHOBAaHUIO M MTPOXOSIIEe Yepe3 BEPIINHY ), CEUSHHS mapa

6.9

BexTop Ha miockoctu M B mpoctpaHcTBe. CllOK€HHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4Mcilo. PasznokeHue BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBwiio mapamrenenunena. Pemenue 3agad, CBSA3aHHBIX €
IIPUMEHEHNEM IIPaBUII ACUCTBUI C BEKTOpaMU

6.10

[IpssmoyronbpHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatsl BeKTOpA.
[Ipocreiimme 3amaum B KoOpAuHATax. YTron MexAay BekTopamu. CkanspHoe
IPOU3BE/IEHNE BEKTOPOB. BhlunclieHHEe YIJIOB MEXIY MPSIMBIMU M IJIOCKOCTSAMHU.
KoopauHaTHO-BEKTOPHBII METOA NP PELIEHUH T€OMETPUUECKUX 3a4a4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA3OBATEJLHOU
IPOTPAMMBI CPEJHET'O OBILIET'O OBPA3ZOBAHUSI

Kon IIpoBepsiemble TPeGOBaHNs K PeJIMETHBIM pe3yJIbTaTaM 0CBOCHUS
MPoBePsSIeMOro OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001ero
TpedoBaHUs o0pa3oBaHus

Biianenue Merogamu J0Ka3aTelbCTB, AJTOPUTMAMM PEILICHUs 3a7ady;
yMeHue (GOpMyJIMpPOBaTh M ONEPUPOBATH IMOHATHSAMU: ONpEJEIICHUE,
aKCHMOMa, Teopema, CIIEICTBHE, CBOWCTBO, IPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUJIbHBIE (POPMYJIUPOBKU; IPUMEHSATh UX; yMEHHE (POPMYIUPOBATh
0o0paTHOE W MPOTHUBOMOJIOKHOE YTBEPXKAECHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATh METOJ MAaTEMaTUYECKOM HHIYKIIHH;
MIPOBOJUTH  JTOKA3aTCJIbHBIE pPACCYKIECHHUs IPU pELICHUU 3a]ad,
1 OLICHUBATh  JIOTUYECKYIO  IPABUJIBHOCTb  PACCYXACHUM; YMEHHE
OIEpUPOBATh MOHATHAMH: MHOYKECTBO, IOAMHOXECTBO, ONEpPALMU Hal
MHOXXECTBAMH; yMEHHE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PEAJIBHBIX IPOLIECCOB U ABJICHUI U NIPU PELICHUU
3aJa4, B TOM 4HCJI€ M3 JApPYyrux Yy4eOHBIX THPEIMETOB; YMEHHE
OIepUpOBATH MOHATHIAMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHME 3a/JaBaTb M ONUCHIBATh TIpadbl PA3IUYHBIMU

CHOCO63MI/I; HUCIIOJIB30BAThb rpachI IIpH pCUICHUHU 3a1a4

VYMeHHe onepupoBaTh HMOHATHUSAMH: HaTypalbHOE YMCIIO, IIEJI0€ YHUCIIO,
CTETIEHb C LIEJBIM ToKa3aTeeM, KOPeHb HaTypalbHOM CTENeHH, CTENEHb
C panMOHAIPHBIM  IIOKa3aTesieM, CTENeHb C  JCHCTBUTEIHLHBIM
mokaszarejeM, JIOrapuM YHClia, CHHYC, KOCHHYC M TaHIEHC
NPOM3BOJIFHOTO YHCIIA, OCTaTOK II0 MOXYJIO, PalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBA  HATypalbHBIX,  IIEJIBIX,
2 palMOHANBHBIX, JCHCTBUTENBHBIX YHCENT, YMEHHE WCIIOJIb30BAaTh
NPU3HAKU JEIMMOCTH, HaUMEHBIIUI OOIIMI JeIuTeNb U HauMEHbIIee
o01ee KpaTHoe, anroput™ EBKina npu pemeHnn 3aqad; 3HaKOMCTBO €
pPa3NIMYHBIMM ~ TO3MIMOHHBIMM ~ CHUCTEMaMH  CYMCJICHHS; yMEHHE
BBITIOJIHATH BBIYHMCIICHHE 3HAUYEHHH W MPeoOpa3oBaHMs BBIPAKECHHH CO
CTENEHsIMU U Jorapudmamu, npeoOpa3oBaHus APOOHO-PATMOHATIBHBIX

BBIpﬂ)KCHHfI; YMEHHUEC OICPpHUPOBATH IMOHATUAMMU: IIOCICAOBATCIIBHOCTD,




apu@meTnyeckas nporpeccusi, reoMeTpuieckas mporpeccus, 0eCKOHEUHO
yObIBaroIiasi  reoMeTpuueckass  Iporpeccus; yMEHHE  3aJlaBaThb
M0CJIEI0BATEIBHOCTH, B TOM YHCIIE C IOMOIIbIO PEKYPPEHTHBIX (OPMYJI;
YMEHHE ONEepUpOBaTh MOHATHAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMIUIEKCHBIE YHCIIa, MOAYJb M apTYMEHT KOMITJIEKCHOTO 4Hcia, popma
3allUCH KOMIUIEKCHBIX 4Hcel (reoMeTpuyecKasi, TPUrOHOMETpHUECKas 1
anreOpandeckas); yMETh NPOU3BOAWTH apUPMETHUCCKHE ICHCTBHUS C
KOMIUIEKCHBIMU ~ 4MCJIaMM; TNPUBOJUTH IPUMEPHl  HCIIOJIb30BaHUS
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHUAMU: MaTpuua 2x2 u 3x3,

OIIpCACIINTCIIb MATPULBI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATUSMU: PAallMOHAIbHBIE, UPPAlMOHAJIbHBIE,
MOKa3aTeNbHbIE, CTENCHHBIC, Jorapu(MuuecKue, TPUTOHOMETPUIECKIE
YpaBHEHHUS U HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE ONEpUPOBATH
HOHSATHSAMH: TOXKIECTBO, TOXJAECTBEHHOE MpeoOpa3oBaHME, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YypPaBHEHUHW M HEPABEHCTB, PaBHOCHIBHOCTb
ypaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHUE peliaTb YypaBHEHHUS,
HEPAaBEHCTBA M CHUCTEMBbl C IMOMOILBIO PA3JIMYHBIX MPUEMOB; peulaTh
YpaBHEHHUs, HEPABEHCTBA U CHCTEMbl C T[apaMETPOM; MPUMEHSITh
ypaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JJII PEHICHUS MATeMaTUYECKUX

3aa4 1 3aaa4 U3 pa3IMYHbIX obOnacreit HAayYKHU U pCaJlBHOﬁ KU3HU

YMeHue omnepupoBaTh MOHATHSIMH: (GYHKIUS, YETHOCTh (YHKIUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAaHMUEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (pyHKIHUU, HanOobllee 1 HAUMEHbIIEe 3HAUCHUS
(GYHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
byHKIMY, 1epBasi ¥ BTOpasi Mpou3BOAHAs (DYHKIUHU, T€OMETPUUECKUI U
¢u3nUeckuii CMBICI TPOM3BOIHOW, TEpBOOOpa3Hasi, ONpeAeTIEHHbIN
WHTETpall; yMEHHE HAXOIUTh ACUMITOTHI rpaduka (QYHKIHH, yYMEHHE
BBIUUCIATh IMPOU3BOAHBIE CYMMBI, IIPOU3BENEHHUS, YAaCTHOIO U
KOMIO3UIMHN (PYHKIHA, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpaduxy
(GYHKIMU; YMEHHE HaXOIWTh MPOW3BOAHBIE AJIEMEHTAPHBIX (YHKIIHM;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO U HCCIe0BaHUs (DYHKUUH,
HAXOJIUTh HaWOOJBIINE W HAMMEHBIIWE 3HAYEHUS (PYHKUUI; CTPOUTH
rpad¥ky MHOTOYIEHOB C KCIIOJIb30BAHMEM alllapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHITh HIPOU3BOJHYIO Ul HaXOXKJIEHUS HaWIYy4lIero
penieHuss B MPUKIAIHBIX, B TOM YHUCJE COLUAIbHO-3KOHOMUYECKHUX H

bu3HYECKUX 3a/1a4aX; HAXOUTh TUIOIMATN U 00bEMBI GUTYD C TTOMOIIIBIO




HHTCrpaia; NpuBOAUTE NPUMECPbBI MATEMATUYCCKOTO MOJCIUPOBAHUA C

noMOIIIbI0 MU dHepeHINaTbHBIX YPaBHEHU I

YMeHue omnepupoBaTh TOHATUAMH: Tpaduk QyHKIMK, oOpaTHas
GyHKUIMS, KOMIO3UIMA (YHKIMH, JTUHEWHas (QYHKUUS, KBaJpaTU4Has
byHKIHS, panuoHanbHas byHKIHS, CTEeTNeHHast dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMHM, TIOKa3aTelbHas U Jjorapudmuueckas (QyHKIUU; YMEHHE
CTpOUTh TpauKH U3yUeHHBIX (YHKUUH, BBIMNOIHATH MPEOOpa3OBaHUA
rpaduKoB (PYHKIIUNA, UCTIONH30BATh IPadUKH IJIs1 U3YyUEHHUS MPOIECCOB U
3aBHCUMOCTEH, MPU PELICHUU 3a]a4 U3 APYTrUX Y4eOHBIX MPEJAMETOB M
3aJa4 U3 peajbHOM KU3HU; BhIpakaTh (GOpMyJiaMy 3aBUCUMOCTU MEKIY
BEJIMYMHAMU; UCIIOJIB30BATh CBOMCTBA U rpaduKu (PYyHKIHIHA A7 peleHus
YpaBHEHUH, HEpaBEHCTB W 3aJady C IapaMerpaMmu; H300pakaTh Ha
KOOPJAMHATHOM INIOCKOCTH MHOXECTBA PEILIEHUN YPAaBHEHUM, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, 10JIM M YacTH, HA JIBUXKEHHE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HAJOTH, 33Ja4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMUA U CEMEHHBIMU
(¢uHAaHCAMM); COCTABJIATh BBIPAXKEHUS, YPAaBHEHUs, HEpaBEHCTBA M HUX
CHUCTEMBI 110 YCIIOBHUIO 3aJa4d, MCCIEAOBATH IIOJYyYEHHOE DPEIICHUE U
OLIEHUBAaTh MPaBIONONOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEIUpPOBaTh
peanbHble CUTyallMd Ha S3bIKE MATEMAaTHUKH; COCTABISATH BBIPAKCHUS,
YpPaBHEHUs, HEPABEHCTBA U MX CHUCTEMbl II0 YCIOBHUIO 3aJayy,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIM C MCIONb30BAHMEM amImapara

anreOpbl, THTEPIPETUPOBATH OTYUYEHHBINH pe3yNbTaT

YMeHue oneprupoBaTh NOHATUSAMU: CpefHee apuMeTnyeckoe, MeInaHa,
HauOoJIbIlIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCIIePCHs, CTaHAapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE U3BIIEKATh, HHTEPIIPETUPOBATD
UH(POPMALIUIO, IPEJICTABICHHYIO B TAOIUIIAX, HA JMarpaMmax, rpadukax,
OTpakarollylo CBOICTBA peabHbBIX MTPOLIECCOB U SIBICHUMN; IPEICTABIATh
UHPOPMALIMIO C TOMOIIBIO TaONUIl W JHarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JaHHbIC, B TOM 4YHCIIE C NMPUMEHEHHEM TIpaduiyecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; IpahuuecKy UCCIEI0BATH COBMECTHbIE

HaOJIIOACHNUS C IOMOILBIO IarpaMM pacCceuBaHMsl U IMHEWHOM perpeccuu

YMeHue onepupoBaTh MOHATUSMM: CIyYalHBIM ONBIT M CIydalHOE




COOBITHE, BEPOATHOCTh CIIy9alfHOTO COOBITHSI; yMEHHE BBIYHCISATH
BEPOSITHOCTh C MCIIOJIb30BaHUEM TIpaUuecKUX METOJOB; MPUMEHSThH
(GOopMyJIbl CIIOKEHUST U YMHOXKEHHS BEPOATHOCTEH, (HOpMyIly MOTHOU
BEPOSATHOCTH, popMyiy bepHynnu, komOuHaTOpHbIE (PAKTHI U HOPMYIIBL;
OLICHUBATh BEPOSITHOCTH PEANBHBIX COOBITHH; YMEHHE ONepUpOBAThH
NOHATUAMM: CllydaliHas BEJIWYMHA, pPACHpPEIEIICHUE BEPOSITHOCTEH,
MAaTE€MaTHYeCKOe OXHUIAHHWE, OUCIEPCUS W CTaHAAPTHOE OTKJIOHEHME
CllydallHOW BeNWYMHBI, (QYHKIUM paclpelesieHuss U IJIOTHOCTH
PAaBHOMEPHOI'0, IIOKA3aTE€JIbHOIO M HOPMAIBHOIO PACIPEICICHUM;
YMEHHME HCIIOJIB30BATh CBOMCTBA M3YUYEHHBIX PpAaCHpENeICHUN UL
pemieHust 3a7ad; 3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJBIINX YHCEl,
METO/bl BbIOOPOYHBIX MCCJIEIOBAHUN; YMEHUE NPUBOAUTH IPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJBIIMX YHMCEJ B HPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBATH MOHATUSAMU: COUYETAHUE, IEPECTAHOBKA,
YUCJIO0 COYETaHWH, YHUCIO NepecTaHOBOK; OMHOM HpbloTOHA; ymeHue
HNPUMEHATh KOMOUHATOPHBIE (DAaKThl U pacCy>KICHU AJIs peIlIeHUs 3a/1a4;
OLICHMBATh  BEPOATHOCTH  pEAbHBIX  COOBITUH;  COCTaBIATh

BEPOATHOCTHYIO MOJIE/Ib U HHTEPIPETUPOBATDH MOTYyYEHHBIN pe3ybTaT

YMeHune onepupoBaTh IMOHATHUSAMM: TOYKa, HpsiMas, ILIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIVIA, IUIOCKHHM YroOI,
JBYTPAaHHBIA YToJI, TPEXTPAHHBIM YroJ, CKPEIIMBAOIINECS IpSMBIE,
[apaJUIEIbHOCTh U NEPIEHIUKYIISIPHOCTD MPSAMBIX U IIOCKOCTEH, yroi
MEXIYy NPSAMBIMH, YroJl MEXAY IPSAMON M IIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSIHUE MEXKTy TUIOCKOCTSMM; YMEHHE UCIIOJIb30BaTh IIPU
pelIeHUH 33734 U3y4YeHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOMUTH
MaTE€MaTHYECKUE MOJEIU C IIOMOIIbI0 I'€OMETPUYECKUX IOHATUH U

BCJIMYHMH, pCIIATh CBA3AHHBIC C HUMU NPAKTUYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHUAMU: IUIOUIANb QUTYPBI, 00BEM (QHTYDHI,
MHOTOTPaHHMK, ITPABWIBHBIII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
Ky0, mapajuienenunen, Npu3Ma, NUpamMuaa, (GUrypa U TOBEPXHOCTD
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanab cepsl, MIomaib
MOBEPXHOCTU MNHpaMUAbl, MPU3MbI, KOHYyCa, IWIMHApPA, 00bEM KyoOa,
IPSIMOYTOJIBHOTO MapajuleNieNuNea, TUPaMUIbl, MPU3MBI, LIWIMHIPA,

KOHYyca, 11apa, pa3BEPTKA NOBEPXHOCTH, CEUEHMsI KOHYca M LIMJIMHIPA,




MapaJuleJIbHbIE OCH WJIH OCHOBAHUIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromascs cgepbl, IIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYeHHE
MHOTOTpaHHMKa, U300pakaTh MHOTOTPaHHUKH, (PUTypbl U MOBEPXHOCTH
BpalIEHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE NMPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (PHUTYP, CAMOCTOSATEIBHO
dbopMynHUpoBaTh ONpeAeNeHUs U3y4yaeMbIX (PUTyp, BBIABUTATH TUIIOTE3BI
0 CBOMCTBax M MpHU3HAKaX reOMETPUYECKUX (HUTYp, 0OOCHOBBIBATH WIIH
OMpoBEpraTh MUX; YMEHHE MPOBOAUTH Kilaccuukanuio Guryp 1o
Pa3IMYHBIM TPU3HAKAM, BBIOIHATH HEOOXOIMMEBIE JIOTIOIHUTEIbHBIC

IMOCTPOCHHA

11

YMeHue onepupoBaTh IMOHATHUSMHU: JBW)KCHHE B MPOCTPAHCTBE,
napajuIeNbHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3zoBaHue TMOA00US, TOM00HBIE (UTYpPBI; yMEHUE
pacmo3HaBaTh paBHbIC U MOAOOHBIE (UTYPHI, B TOM YUCIIE B MPHUPOJIE,
UCKYCCTBE, ApXHUTEKType; HCIOJIh30BATh T'€OMETPUYECCKHE OTHOIICHUS
OpU PEIICHUU 3a/1ay; HAaXOJIUTh TeOMETPUYECKHE BEITUYHMHBI (IJIMHA,
yroj, IUIomanas, OO0bEM) MpHM PEIICHWH 3a7ad W3 APYTHX Y4eOHBIX
MPEIMETOB U U3 peajbHOU )KM3HHU; YMEHUE BBHIYHCISATH T€OMETPUIECCKHE
BEJIMYMHBI (JITMHA, YTOJ, IUIOMaab, O00BEM, IUIOIIATL ITOBEPXHOCTH),
UCTIONB3YSl M3y4eHHBbIE (DOpPMYIBl U METOABI, B TOM YHCIE: IJIOMAIb
MOBEPXHOCTH MUPAMHUJIBI, IIPU3MBI, KOHYCa, IWIHHIPA, IO CPEpHI;
00BEM Ky0a, MPSIMOYTOBHOTO Mapajielenurnena, TUupaMuIbl, TPU3MBbI,
[MWIMHIpPA, KOHYyCa, IMapa; YMEHHWE HaxXOJIUTh OTHOIICHHE OOBEMOB

noJ00HBIX (pUryp
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YMeHue OIICPpHUPOBATH MOHATHUAMU: NIPAMOYTOJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHUC BCKTOPaA IIO 6a3ncy,
CKaJIIpHOC TMPOU3ZBCACHHUEC, BCKTOPHOC IMIPOU3SBCACHHUE, YIOJI MCKIAY
BCKTOpaMH; YMCHUC HUCIIOJIb30BATb BeKTopHBIfI n KOOpI[I/IHaTHHﬁ METOL
A1 pCICHUA TCOMETPUUCCKHUX 3adad MW 3aJad JpyTrux y‘-IC6HI)IX

npeamMeToOB

13

YMeHue BwpIOMpaTh TMOAXOIAIIMN METOA JUIA peUIeHUs 3aauu,
MOHMMAaHWE 3HAYMMOCTH MATEMAaTUKH B W3YYCHUU TMPHUPOJHBIX H
OOIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTEeMaTUKU B HCKYCCTBE, YMEHUE NPUBOIUTH

MpUMEpPbl MAaTEMAaTHUYECKUX OTKPBITHM POCCUUCKONM H  MUPOBOMU




MaTE€MaTHYECKOU HAyKH




IHHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COIEPKAHUS
1 Yucna v BIYUCIICHUS
1.1 Harypanbabie u nenbie uncina. [I[pusHaku JeTMMOCTH ETbIX YHCET
12 Panmonanbupie uyucima. OOBIKHOBEHHBIE W JECATHYHBIE JPOOH, TPOIICHTHI,
' OCCKOHEUYHBIC TIEPUOIUIECKUE IPOOH
13 Apudmernueckuit KOpeHb HATYpaJIbHOH cTeneHu. J{eHCcTBHS ¢ apuPMETHUECKIMU
' KOpHSIMU HAaTypaJIbHOM CTENEHU
14 Crenenb ¢ uensiM mnokazareneM. CTeneHb € paluOHAIbHBIM TOKa3aTelIeM.
' CBoiicTBa cTeneHn
L5 CHHyC, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JleciTHUHBIC U HATYpaTbHBIC JOoTapu(MbI
JelictButenpHble uyncna. ApudmeTHUecKue ornepanud ¢ JeUCTBUTEIbHBIMU
1.7 yuciaamu. [IpubOnuxkE€HHbIE BBIYUCIICHUS, TMpaBUjia OKPYTJEHUs, MPUKHUAKA U
OILIEHKa Pe3yJIbTaTa BEIYUCICHUIN
1.8 [IpeoOpa3oBaHue BEIpaKEHHIA
1.9 KommnekcHbie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie u qpoOHO-paOHATIBHBIE YPAaBHEHUS
2.2 UppanmonaiibHble ypaBHEHUS
23 TpuronomeTpuuecKkue ypaBHEHUS
24 [TokazarenpHbIe U JorapuMHUUECKUE YPaBHEHUS
2.5 Lenble u ApoOHO-palnOHATFHBIE HEPABEHCTBA
2.6 HppanmoHnanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U JorapudMUUEcKre HEpaBeHCTBA
2.8 TpuronomeTpruecKkue HepaBEeHCTBA
29 CucreMbl 1 COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cuCTeMbI JIMHEHHBIX YpaBHEHUN. OnpeienuTeb MaTPHUIIbI
3 DyHKINU U TpaduKh




Oyukius, crnocodsl 3amanust Gynkmun. [padux Qynkunun. B3ammuao oOparHbie

> ¢ynkuuu. YétHele 1 HeuéTHbIe QyHKUIMU. [lepronndeckue GyHKINH
OO6nactp ompeneneHus: WU MHOXECTBO 3HaueHuil ¢(ynkiuu. Hymm ¢yHkumu.
39 IIpomexxyTku  3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcumyMbl 1 MUHUMYMBI (yHKIMHA. HanGonbliee n HauMeHbllee 3HAYEHUE
(yHKIIMY Ha IPOMEKYTKE
33 CrenenHas (QyHKIMS C HaTypaJibHbIM U LENbIM MoOKa3aTteneM. EE cBoiicTBa u
' rpaduk. CBoWcTBa U TpauK KOPHS 1-0i CTETICHH
34 Tpuronomerpuiecknue GyHKINHU, UX CBOWCTBA U Tpaduku
3.5 [Toka3zaTenbHas u JorapupmMuueckas QyHKIUHN, UX CBOWCTBA U Tpaduku
16 Toukn paspeiBa. AcumnToThl rpadukoB ¢yHkiuid. CBoiicTBa  (QyHKIMH,
' HETPEePhIBHBIX HAa OTPE3Ke
3.7 [TocnenoBaTtenbHOCTH, CIOCOOBI 3a/JaHKsI OCIIEA0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMeTpuaeckast nporpeccun. @opmyiia CI0KHBIX TPOLIEHTOB
4 Hauana marematudeckoro ananmsa
4.1 [IpouzBonnas pyHkun. [Ipon3BoaHbIE SIeMEHTAPHBIX (YHKITHIA
[IpumeneHne MPOU3BOJHON K MCCIEIOBAHUIO (PYHKIUII HA MOHOTOHHOCTH M
42 sKcTpeMyMbl. HaxoxxieHne HauOobIIero 1 HauMeHbIEero 3HaueHus (pyHKIUN Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOXecTBa U JIOTUKA
5.1 MHoOxecTBO, onepaluu HajJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna
52 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposaraocTtb
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @Urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena u MTOBEpXHOCTH BpallCHUS
7.5 Koopaunats! 1 BEKTOpBI




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Maremaruka. ['eometpus; 10 kiace. yrinyonenHoe o0yuenue Mepsisak AT,
Homuposckuii [I.A., Ilonskos B.M.; nox penakuueit [lononsckoro B.E.
OO011eCcTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO M31aTenbCKuid HEHTP
«BEHTAHA-TI'PA®»y; AkumonepHoe o6miectBo «M3narensctBo «IIpocBenieHues
* Maremaruka. ['eomerpus; 11 knacc. yriyonaenHoe ooyuenue Mepansak A.T.,
Homuposckuii [I.A., ITonskos B.M.; nox penakuueii [Tononsckoro B.E.
OO011ecTBO ¢ OTPAaHMYCHHOM OTBETCTBEHHOCTHIO M3 aaTeIbCKH IICHTP

«BEHTAHA-I'PA®»; AkunonepHoe oouiectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET
Tpenaxep «O0nako 3HaHu». Matemaruka. 10 knacc, OO0 «®Puzukon JIadb»

Tpenaxep «O0nako 3HaHu». Matemaruka. 11 kinacc, OO0 «Duzukon JIad»






AOXYME HT NOATNUCAH
SJIEKTPOHHOWM NMOAMNMNCBLIO

CBEOEHWA O CEPTU ®UGATE 3

CepT nduk am 364594085773079485149359994365539118177086968074
Bnapeney Konnakosa CeeTtnaHa bopucosHa
[encrekreneH C 06 J0.2025 no 06.10.2026



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 3521917904429864731526092261956718905753445707957
Bnageney Konnakosa CeeTnada BopucosHa

OeicTevTened C 20.04.2026 no 20.04.2027



http://www.tcpdf.org

		2026-09-23T13:27:33+0500




