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MHOACHUTEJIBHASA 3ATINCKA

I'eomerpus siBisieTcs 0AHUM U3 0a30BBIX KypCOB Ha YPOBHE CpeJIHEro o011ero oopa3oBaHusl, Tak
Kak 00ecnednBaeT BO3MOXKHOCTh HM3YYEHHUs AMCUUILUIMH €CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH H
IIpeIMETOB I'yMaHUTApHOTO 1uKJa. [lockonbKy Jornyeckoe MbllieHUe, GOpMUPYEMOE NPU U3Y4EHUU
00yJaromuMUCs TOHATHWHBIX OCHOB T'€OMETPHUH, IPU JJOKA3aTEIbCTBE TEOPEM U IIOCTPOCHUH IIETIOUKU
JIOTUYECKUX YTBEPKACHUH NP PEIICHHH T€OMETPHUECKHX 3a/1a4, YMEHHE BBIIBUTATH M ONPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO MCIONb3YIOTCA NPU PELIEHUH 3a/lad eCTECTBEHHO-HAayyHOro IMKIIA, B
YaCTHOCTH (PU3MUYECKHX 3a]1a4.

lens ocBoeHust mporpamMMmbl yueOHOro kypca «l'eomeTpus» Ha YriyOJ€HHOM YypOBHE —
pa3BUTHE HWHIUBUAYAJIbHBIX CHOCOOHOCTEH OOydYaloIIMXCS MpU  HM3YyYEHHUH TE€OMETpUH, Kak
COCTaBIsIOLIEH TMpeAMeTHON obnmactu «MaremMatuka W HHQOpMaTuka» uepe3 oOecreueHue
BO3MOXHOCTH TNPUOOPETEHHs] W UCMOJIb30BaHMUs Oojiee TIIyOOKMX TE€OMETpPUYECKUX 3HaHUM U
NercTBUM, crneun@uyHbIX TEOMETPUH, U HEOOXOAMMBIX JUIsl YCHEHIHOTOo Mpo¢eCcCHOHATBLHOTO
00pa3oBaHus, CBSI3aHHOTO C UCMOJIb30BaHUEM MAaTEMaTHKU.

[IproputeTHBIMU 3aa4yaMHl Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE, PacIIMPSIOUIMMHU U
YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SBIISIOTCS:

paclIupeHue MpeACTaBIECHUsI O NeOMETPUU KaK 4acTH MHUPOBOM KYJIbTYypbl M (OPMHUpPOBAHHE
OCO3HAHMS B3aUMOCBSI3H FEOMETPUH C OKPYXKAIOILUM MHPOM;

(dopMuUpOBaHME TPEACTABICHHUS O NPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTEMAaTU4YECKUX MOJIENAX, MO3BOJIIOIIMX ONUCBHIBATh M M3y4aThb Pa3HbIE SIBJICHUS OKPYKAIOLIETO
MUpAa, 3HaHHE NOHATUIHOTO amnmnapara 1o pasaeny «CrepeoMeTpus» yueOHOTO Kypca reoMeTpHH;

(dbopMupoBaHHE YMEHMsI BJIAJETh OCHOBHBIMU MOHATUAMHU O MPOCTPAHCTBEHHBIX QUIypax M UX
OCHOBHBIMHM CBONCTBaMHM, 3HaHHE TeopeM, (popMya M yMEHHE MX IPUMEHSTh, YMEHHs J0Ka3bIBaTb
TEOpeMbl M HaXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

dbopMupoBaHME YMEHMsI paclio3HaBaThb Ha UEpTEXaxX, MOJENAX U B pPEAIbHOM MHUDE
MHOTOI'PaHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

(dbopMupoBaHHE NOHUMAaHMS BO3MOXKHOCTH AKCHMOMAaTUYECKOI'O IOCTPOCHUS MaTeMaTHYECKUX
Teopuil, GopMuUpoBaHNE NOHUMAHMS POJIM AKCUOMATHKH NPH ITPOBEICHUHN PACCYKICHUM;

(dbopMupoBaHHE YMEHUS BIIa/IeTh METOIaMU JIOKA3aTeJIbCTB U aITOPUTMOB PELICHUS, YMEHHS UX
IIPUMEHSATh, IPOBOJUTH JI0Ka3aTeJIbHbIE PACCY)KICHHS B XOJI€ PEIIEHUS CTEPEOMETPUUECKUX 3aJau U
3aJjad € MPAKTUYECKUM COJepKaHHeM, (OpMUpOBaHUE TMPEJICTaBIEHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCcTB MpPU OOOCHOBAaHMM MATEMATHYECKUX YTBEPXKJIEHHMM M pOJIM aKCUOMATUKU B
MIPOBEACHUU JIeAYKTUBHBIX PACCYXKIACHUMN;

pa3sBUTHE U  COBEPILIEHCTBOBAHME HWHTEJUIEKTYyalbHbIX M  TBOPUYECKHUX CIOCOOHOCTEH
oOyyaromuxcs, O3HaBATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKIUX YMEHHUH, KPUTHYHOCTH MBIIIJICHHUS,
MHTEpPECca K N3YyYEHUIO T€OMETPUH;

¢dopmupoBaHue  (QYHKIMOHAJIBHOW  TI'PaMOTHOCTH, PEJEBAaHTHOW TIEOMETpUU:  YMEHUS
pacro3HaBaTh MPOSIBIEHUS T'€OMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaslbHBIX
KU3HEHHBIX CUTYallUsX U MPH U3YYEHUU JPYTUX YU4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U



3aKOHOMEPHOCTEHN, MOJEIMPOBAHUS PEAIBHBIX CHUTYallMi, HCCIEIOBAHUS TOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALIMU [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJICp)KATEIbHBIMUA JMHUSAMHU yueOHoro kypca «l'eomerpusi» B 10-11 kmaccax
aBisroTcs: «lIpsiMple M IUIOCKOCTM B TNPOCTPAaHCTBE», «MHOrorpaHHukmn», «Tema BpaleHus,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/[BHKEHUS B IPOCTPAHCTBE.

CohopmynmupoBannoe Bo PI'OC COO tpeboBaHWE «YMEThb OIEPHPOBATH TMOHATHIMUNY,
peleBaHTHBIMU T€OMETPUU Ha yriayonéHHoM ypoBHe oOyuenust B 10—11 kimaccax, OTHOCHTCS KO BCEM
COJIepKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a (opMHUpOBaHUE JIOTUYECKUX YMEHHH pacupenemnseTcs
HE TOJBKO IO COJEPXKATEJIbHBIM JIMHUSAM, HO U 1o rojaaM oOydyenus. Cojnep:kaHue oOpa3oBaHMS,
COOTBETCTBYIOILlEE IIPEAMETHBIM pe3yibTaraM ocBoeHUus dDenepanbHOi paldouelt MHpPOrpammbl,
pacnpeenéHHBIM 10 rojilaM oOydeHusl, CTPYKTypUPOBaHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,
NPUHIMIHAIBHEIM ~ BOIpocaM  oOydaromuecs oOpallaauch HEOJAHOKpPAaTHO. OITO  IMO3BOJIET
OpraHM30BaTh OBJAJIEHUE TEOMETPUUYECKHUMH TMOHATHSAMH W HaBbIKAMHU IIOCJIEIOBATEbHO U
MOCTYHATeNbHO, ¢ COONIOIEHNEM IPUHIIMIIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CHUCTEMY TE€OMETPUYECKUX TIPEICTaBICHUM OOydYaroImuXcs, pacimmpsiss u yroyomss e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBS3H.

[lepexon k U3y4eHUIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3math ycioBus st guddepennuanuu  oOydeHHs, TOCTPOSHUS  HWHIAMBHUIYATHHBIX
o0pa3oBaTeNbHBIX MPOTpamMM, O00ECHEeUUTh YIIIYyOJIEHHOE HM3YYEHHE T'€OMETPHM KaK COCTaBISIOLIEH
yaeOHoro npeamera «MaremaTukay;

MOATOTOBUTh OOYyYaroUIMXcs K MPOJODKEHUIO H3YUYEHHUsT MaTeMaTHKU ¢ Y4€ToM BbIOOpa
Oynymeir mpodeccun, obecmeunBas MPEEMCTBEHHOCTh MEXIy OOmUM # MpodecCHOHATbLHBIM
o0pazoBaHHEM.

Ha n3yuenue yae6HOTO Kypca «I'eomeTpusi» Ha yriryoaéHHOM ypoBHE oTBoauTcs 204 yaca: B 10
kiacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B HECIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHblE MOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, IpocTpaHcTBo. llonATue 00
aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHoe pacnosokeHue MNpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, IapajlIelIbHbIE U
CKpemnuBamomuecs: npsmbie. [Ipu3Haku CKpemmBaromuxcss npsMbiX. [lapamienbHOCTh NPSAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE: NapajuleIbHbIE IPSIMbIE B IPOCTPAHCTBE, NAPAUIETbHOCTD TPEX MPSAMBIX,
NapajuleIbHOCTh NpsAMOW U mIockocTU. llapamnenbHoe U LIEHTpalbHOE IPOEKTHPOBAHME,
nzobpaxenue Guryp. OCHOBHbIE CBOWCTBA MapauIeIbHOrO MpoeKTHpoBaHUs. M300paxenue guryp B
MapajuieIbHOM MPOEKIMH. YTJbl C COHANPAaBIEHHBIMU CTOPOHAMH, YroJd MEXIy MpsSMBIMH B
npoctpanctee. [lapamienbHOCTh MJIOCKOCTEN: MapajljiedbHbIE IIOCKOCTH, CBOMCTBA MAapaJIIEIbHBIX
wiockoctel. [Ipocreiimme npocTpaHCcTBEHHbIE (DUTYPBI Ha IMIIOCKOCTH: TETpadp, Mapajljiesenuies,
MOCTPOEHUE CECUCHUM.

[lepneHUKYISIPHOCTh MPSAMOW W TIJIOCKOCTH: TIEPIICHIUKYISIPHBIC TMPsSMbIE B MPOCTPAHCTBE,
MpsIMBIE TTapaJIJIEIbHBIC U TIEPIIEHINKYIISIPHBIE K TTIOCKOCTH, MPU3HAK MEePIEHIUKYISIPHOCTH MPSMOU 1
IJIOCKOCTH, T€OpEMa O MPSAMON MEPNEHAUKYISAPHONU TIOCKOCTH. OpTOroHaJIbHOE MPOEKTHUPOBAHUE.
[lepnieHuKynsAp ¥ HaKJIOHHBIE: PACCTOSIHME OT TOUYKHM JO IUIOCKOCTH, PACCTOSIHME OT MpPsIMOM /10
IUIOCKOCTH, TpOeKUus (Urypsl Ha TMJIOCKOCTh. [lepneHIuKyIspHOCTh IUIOCKOCTEH: MpHU3HAK
MEePIEeHANKYIISIPHOCTH JIBYX IUJIOCKOCTE. TeopeMa o TpEX nepneHIuKymspax.

VYTriabl B MPOCTPAHCTBE: YTOJ MEXAY MPSAMOM U IIIOCKOCThIO, IBYTPAaHHBIN YTOJI, TUHEUHBIA yroj
JBYIPaHHOTO yrijia. TpE€XrpaHHbI 1 MHOTOTpaHHble yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAHHOIO
yria. CBOMCTBA IJIOCKUX M JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHHYCOB
JUIs TPEXTPAHHOTO YIia.

MHoOrorpaHHMKH

Bunbl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipuzma: N-yronpHas mpusMma, npsmas u
HAKJIOHHAsl MPU3MbI, OOKOBasi W MOJIHAS MOBEPXHOCTh Mpu3MbL. [lapanenenumnesn, npsMOyroiabHbIN
napajuieJienumne]; U ero cpoiictBa. Kpardaiiline myT Ha MOBEPXHOCTHM MHOrOrpaHHUKa. Teopema
Oiinepa. IIpoctpancTBennas teopema [ludaropa. [lupamuaa: n-yronpHas nupamuja, npaBUibHas U
yceuénHas nupamuabl. CBoiicTBa pé6ep u OOKOBBIX TpaHeil MpaBUIbHOW mupamuabl. lIpaBunbHbIE
MHOTOTPaHHUKHU: NPAaBUJIbHAS MIPU3Ma U IpaBUIbHAS MUPAMU/A, IPaBUJIbHAS TPEYTOJbHAs MUpaMuaa
U MpaBUJIBHBIN TeTpadap, KyO. [IpeacraBneHne o mpaBMIIbHBIX MHOTOTPAHHUKAX: OKTAdp, JIOAEKadIp
U UKOCA3P.

Borunicnenue 5JeMEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanu, yribel. [lmomaas OGoxoBoi
MOBEPXHOCTU W TOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, IUIOIIAAL OCHOBaHUM, TeopeMa 0 OOKOBOMU
MOBEPXHOCTU NpsMON mpusMbl. [lnomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM
MUPaMU/IbI, TEOPEMA O IJIOLIAIN YCEUEHHON TUpPaMUIbl.

CummeTpusi B MPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUU TNPABWIBHBIX MHOTOTPAHHUKOB.
CummeTpus B MPAaBUJIBHOM MHOTOTPAHHHMKE: CUMMETPHSI MapajuieeuIe1a, CAMMETPHS MPAaBUIIbHBIX
MIPU3M, CHMMETPHUSI IPABUIIBHOW MTUPAMU/IBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, /UIMHA HEHYJIEBOTO BEKTOpA, BEKTOPBI
KOJUIMHEapHbIe, COHAIIPABJICHHBIE U MTPOTUBOIOJIOKHO HAMPABIEHHbBIE BEKTOPbI. PABEHCTBO BEKTOPOB.
JlelicTBUSI C BEKTOpaMHU: CIIOKEHUE U BBIUUTAHHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB,
YMHOX€HHE BEKTOpa Ha uuciio. CBOMCTBA CIOKEHUsS BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpa Ha
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yucno. llonstne komiaHapHele BeKTOPhL. [Ipru3Hak KOMIUIaHApHOCTH TpPEX BEKTOpOB. lIpaBuiio
napajurenenuiena. Teopema O pas3sIoKEHUHM BEKTOpa M0 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsiMmoyronpHas cucrema KoopAuHAT B mpoctpaHctBe. Koopaunatel BekTtopa. CBsi3b MEXIY
KOOpJAMHATAMHU BEKTOpPA U KOOPJAUHATAMHU TOUYEK. YTOJ MEX]y BekTopamu. CKaIsIpHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsarus: MUIIMHAPHUYICCKAA IIOBCPXHOCTD, KOHHNYECCKas IMMOBCPXHOCTD, C(I)epI/ILICCKaﬁ
MOBEPXHOCTh, OOpa3zyronire noepxHocreil. Tena BpamieHHs: MUIUHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. Bzammuoe pacnonoxenue cdepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300paxkenue Ten BpallleHUs Ha IJIOCKOCTH. Pa3BépTka munmmHapa u koHyca. Cummerpust cdepsl U
mrapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTrOJIBHOTO
napajuiesienunesaa u cieacTsus u3 He€. O0bEM NpAMON U HAKIIOHHOM MPU3MBI, HWIMHJIPA, TUPaMUIbI
1 KoHyca. O0BEM m1apa ¥ IapoOBOTO CETMEHTA.

KOM6I/IHaHI/II/I TCJI BpalllCHUA U MHOTI'OIPaHHUKOB. HpnsMa, BIIMCaHHad B OUJIMHAP, OIMMCAaHHAas
oxoJio nuiuHpa. [lepecedenue cdeprl U mapa ¢ IIockocTeio. Kacanue mapa u chepsl IOCKOCTHIO.
[TonsiTHE MHOTOTPAaHHHKA, OTTMCAHHOTO OKOJIO cepsl, chepbl, BIMCAHHON B MHOTOTPaHHUK WIJIH TEJO
BpaleHU.

[Tnomane MOBEPXHOCTH IWIMHIpPA, KOHyca, Imuiomans cdepsl u e€ uacredd. [lomoOue B
npocTtpancTtBe. OTHOIEHHEe 00BEMOB, TUIONIAACH MOBEpXHOCTEeH ToM00HBIX (uryp. [IpeodbpazoBanue
nonoOusi, romoreTus. PemieHne 3agay Ha IUIOCKOCTH C  MCIOJIb30BAaHHEM CTEPEOMETPHUUECKUX
METO/IOB.

ITocTpoeHue ceueHUt MHOTOTPaHHMKOB U TeJl BPALEHUs: CEYEHUS IMIMHAPA (MapauIeNbHO U
NEPIEHANKYIIIPHO OCH), CEYEHHUs KOHyca (IapajulelbHble OCHOBAaHMIO M IPOXOJALIME Yepes3
BEPIINHY), CEUCHMs IIapa, METOAbl IMOCTPOCHMS CEYEHHMH: METOJl CJIEJOB, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MIIOCKOCTH.

BexTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Onepauuu Haj BEKTOpaMu. BeKTOpHOE yMHO)KEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXXeHUs. IIpsMoyrosnbHas cucteMa KOOpJAMHAT B IPOCTPAHCTBE.
Koopaunatel Bekropa. Pasnoxenue BekTopa mno Oasucy. KoopauHaTHO-BEKTOPHBIH METOJ IpU
pelLIeHNH TeOMETPUYECKUX 3ajay.

JBu:keHus B IPOCTPAHCTBE

JBmwxenus: npoctpanctBa. OtobpakeHus. J[Brmxenus u paBeHcTBo ¢uryp. OOmue cBoiicTBa
IBW)KEHUH. Buapl ABMKEHMH: NapasienbHbI IEPEeHOC, LEHTpajbHAas CHUMMETpPUs, 3€pKajbHas
CUMMETpHsL, IOBOPOT BOKPYT npsaAmMoil. [IpeoOpazoBanus nonodus. [Ipsmas u cdepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUYEBHOI'O KYPCA «I'EOMETPUSD
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BocIMTAHHE:

c(OPMHUPOBAHHOCTH TPAXKIAHCKOW MO3UIHMU 00YJaroIIErocss Kak akTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUICKOro oOIIecTBa, MPEJCTABIEHUE O MaTeMaTHYECKMX OCHOBaX (PYHKUHMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHNA, MPOLEIYp I'PaXKTAHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCHl U JAPYTOE),
YMEHHE B3aUMOJEHUCTBOBATh C COLIMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C MX (PYHKUUSMU U
Ha3HAYECHUEM;

2) maTpuoTHYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKON Tpa)KIaHCKOW HJIEHTHMYHOCTH, YBAXKEHHMsSI K MPOILIOMY U
HACTOSIIIEMY POCCUMCKOW MAaTEMaTUKH, LEHHOCTHOE OTHOWIEHHE K JIOCTHKEHUSM POCCUUCKUX
MAaTEMAaTUKOB U POCCHICKOW MaTeMaTUYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTHKEHUW B APYrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE IYXOBHBIX LIEHHOCTEW POCCUICKOr0 Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMS, ITUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTH)KEHUNM HayKu U
JeSITeNIbHOCTBhIO YUYEHOT0, 0CO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIMTAHME:!

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pEUICHHUH, pacCyXIACHUH, BOCIPUUMYHMBOCTH K MaTE€MaTHYECKHM acleKTam
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHuE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYeCKHe 3HaHHSA B MHTEpecax 370pPOBOrO U
0e3omacHoro obpa3a *U3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTAHUE,
cOalaHCUPOBAHHBIA PEKHUM 3aHATUN W OTIbIXa, PETyJsipHas (u3HUecKas aKTUBHOCTB), (HU3UIECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIIBHON JESATENBHOCTHIO;

6) TpyaoBOe BociuTaHME:

FOTOBHOCTb K TPYOYy, OCO3HAHHME LIEHHOCTU TPYHOJIOOUs, HMHTEpEeC K pa3jINudHbIM cdepam
npodeccCHOHAIbHON N1eATENbHOCTH, CBSI3aHHBIM C MaTEeMAaTHUKOW U €€ MPHIOKEHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuu M peanu3oBbIBaTh COOCTBEHHbBIC KU3HEHHbBIC
IUIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOPAa30BaHHUIO Ha
MPOTSHKEHUM BCEW KU3HU, TOTOBHOCTh K AKTHUBHOMY YYAaCTHIO B PEHIEHUM MPAKTHYECKUX 3a]ad
MAaTeMaTHU4ECKOM HAIPaBIEHHOCTH;

7) 3K0J10TNYeCKOe BOCIIUTAHHE:

cOPMUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYyIbTYphl, I[OHHUMAaHHE  BIHUSHUSA  COIHMAIBHO-
HSKOHOMMUYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COIUANBHOM Cpe/bl, 0CO3HAHKE II00aIbHOTO
XapakTepa HKOJIOTHYECKUX MpoOieM, OpHEeHTalluss Ha TpPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWM s
pelieHus 3a7a4d B 001acTH OKPYXKArOIIel cpeibl, MIaHUPOBAHUE TIOCTYNKOB U OIIEHKU WX BO3MOKHBIX
MOCJIEACTBUH JJIs1 OKPYXKAIOILIEH Cpebl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(OPMHPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH M OOIIECTBEHHOH MPaKTHUKH, MOHMMAaHHE MaTEeMaTHUYECKOW HayKdh Kak cdepbl 4eIOoBEUYeCKOU
NEeSTENbHOCTH, ITANoOB €€ pa3BUTUS M 3HAUUMOCTH JUISl PA3BUTHUS LIMBWIM3ALMHU, OBIAJCHUE S3BIKOM



MaTeMaTUKH M MaTeMaTH4YeCKOM Ky.HBTypOﬁ Kak CpCcACTBOM TIIO3HAHUA MHUpPA, TOTOBHOCTH
OCYIICCTBJIATDL MPOCKTHYIO U UCCICAOBATCIILCKYIO JCATCIbHOCTE MHANBUAYAJIbHO U B T'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHBIC yHHBeEpPcalbHbIE YueOHbIe JeliCTBUSA

Ba3oBble 1ornyeckue geicTBus:

BBISIBIISITh M XapaKTEPU30BATh CYLECTBEHHBIE NMPU3HAKU MAaTEMaTHYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHWA MEXIy TMOHATHAMH, (OPMYIUPOBATH ONPEACICHUS TOHATHHA, YCTaHABIMBATH
CYIIECTBEHHBIN NpPU3HAK KiIacCH(UKAIMK, OCHOBAaHHS JUII OOOOIICHHS W CpaBHEHHS, KPUTCPUH
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (QOpPMYIMpPOBaTH U MNpPeoOpa3oBbIBATH CYXKACHUS: YTBEPAUTENbHbIE H
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHsI B (paKTaxX, JaHHBIX,
HaOMIOJICHUSIX W YTBEPXKJAEHUSX, IMpeajgaratb KpPUTEpUU JUId BBISBICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JieNaTh BBIBOJIBI C HCHOJb30BAaHUEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIBHO JO0Ka3aTEeIbCTBA MaTEeMAaTHUECKUX YTBEP)KICHUH (MpsMble U OT
MIPOTUBHOTO0), BBICTpAaUBaTh apryMEHTALIUI0, IPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, 000CHOBBIBATH
CcOOCTBEHHBIE CYXICHUS U BHIBOIbI;

BBIOMpaATh crnoco0 pemieHus yueOHOM 3adauu (CpaBHUBATh HECKOJBKO BapUaHTOB pEIICHMS,
BbIOMpPATh HauOOJIee MOIXOAALINM ¢ Y4ETOM CaMOCTOSITENBHO BBIAECICHHBIX KPUTEPHEB).

Bba3oBble nccienoBareJbCKHe JeHCTBUA:

UCIOJb30BaTh BOINPOCHl KaK HCCIEN0BATEIbCKUM HHCTPYMEHT IO3HAHUA, (POPMYIUpPOBATH
BONPOCHI, (UKCUPYIOLIUE MPOTUBOpEUUE, MpoOJIeMy, yCTaHABJIMBAaTh MCKOMOE M JIaHHOE,
(GbopMHUpPOBaTh TMIIOTE3Y, APT'yMEHTHPOBATh CBOIO MTO3UIMI0, MHEHHUE;

IIPOBOJIUTH CaMOCTOSTEJIBHO CIVIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEI0OBAHUE 110 YCTAaHOBICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OObEKTa, SBJIEHMSA, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBIEHUSAMH, IPOLIECCaAMU;

CaMOCTOATEJIBHO (OPMYJIUPOBATh OOOOLICHUS M BBIBOJABI IO pe3yiabTaTaM IPOBEAEHHOTO
HaOJI0/IeHUs, HCCIEeOBaHMs, OLIEHMBATh JOCTOBEPHOCTb IIOJIYYEHHBIX pPE3yJIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXHOE pa3BUTHE MPOLECCa, a TAKXKe BBIJBUIaTh MPEINOI0KEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBIABJIATE JeUUUTHl MH(POpPMALMY, AAHHBIX, HEOOXOAMMBIX A OTBETAa Ha BONPOC M JUIA
peleHus 3a/1auu;

BbIOUMpaTh  MH(pOpPMAIMIO W3  MCTOYHMKOB  Pa3IMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CHCTEMaTU3UPOBaTh U MHTEPIIPETUPOBATH HH(OPMALIHIO PA3INYHBIX BUAOB U (POPM IpeCcTaBICHHUS;

CTPYKTYpUPOBaTh MH(POPMALIUIO, MPEACTABIATh €€ B pa3iIMyHbIX (HopMax, WIITOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENEHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBEpPCcaIbHbIE yieOHbIe eliCcTBUS
Oo0menue:



BOCIIPpUHUMATDH U q)OpMy.HI/IpOBaTL CYXXICHHA B COOTBETCTBUHU C YCIIOBUAMU U LICIISIMU OGH.[CHI/IH,
SICHO, TOYHO, I'PAMOTHO BLIPpAXKAaThb CBOKO TOYKY 3PCHHA B YCTHBIX U IMHUCBMCHHBIX TCKCTaX, HABATb
IIOSICHEHHUS 110 X0y peLIeHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyYCHHBIN PE3YyJIbTaT;

B XoZe OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOJIEMBI,
pemaeMoﬁ 3aa4y, BBICKA3bIBATb MHJACH, HALCICHHBIC Ha IIOUCK PCHICHUA, COIOCTAaBJIATH CBOU
CYX KACHHUA C CYXICHHAMHU [JPYIrux Y4YaCTHHUKOB Jgualiora, 06Hapy)KI/IBaTB pasiiniuce M CXOACTBO
MO3UINH, B KOPPEKTHOU (hopMe (GOpMYIIMPOBaATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

NpCACTaBJIATE PE3YJIbTAaThl PCIICHUA 3aJadd, OKCIICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (hopMaT BBICTYIUICHUS C YYE€TOM 3ajad IMPE3CHTAUMU U OCOOCHHOCTEH
ayJIUTOPHUH.

PeryisiTUBHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCcTBHUS

Camoopranu3anusi:

COCTaBIIATh IUIAH, QJITOPUTM pENICHHUS 3aJadd, BBIOMPATh CIOCO0 peIIeHUus ¢ Y4ETOM
UMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BAapUaHTHI peLIeHUH ¢ y4ETOM HOBOM MH(pOpMaLMH.

CaMOKOHTPOJIb, IMOIHOHAIbHBII HHTEJIEKT:

BJIQJICTh HABBIKAMHU TI03HABATEIHHOW pedIIeKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBUH WU
MBICIIUTEIBHBIX TIPOIECCOB, MX PE3YJIbTaTOB, BIAQJETh CIIOCOO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoIiecca M pe3yJsibTaTa pelieHus] MaTeMaTHIeCKON 3aJ1auH;

MPEIBHJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh NIPH pENICHUHM 3aJadd, BHOCHUTH
KOPPEKTHBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, ITAHHBIX, HAWJICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/bTaTa LU U YCIOBUIM, OOBSICHATh IPUUUHBI JOCTHKEHUS WU
HEJOCTHKEHHSI PE3YyJIbTaTOB JESATEIbHOCTH, HaXOAWTh OIIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJILHOCTD:

MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M HWHAUBUAYAJIbHON pabOThl mpH
pelieHny yueOHbIX 3a7ad, MPUHUMATh 1eJIb COBMECTHOM NIEATENbHOCTH, MIAHUPOBATH OPraHU3aIUI0
COBMECTHOM PalOThI, pacipelessaTh BUABI padOT, JOroBapuBaThcs, OOCYKIAATh MPOIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B TPYIIOBBIX (opMax padboTel (0OCYXACHHS, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMBI» U HUHBIE), BBITIOJHATH CBOIO YaCTh pabOTHl M KOOPAMHHUPOBATH CBOM JEHCTBUS C JPYrUMU
YJleHaMHd KOMaHJbl, OIICHMBATh KayeCTBO CBOEro BKJIaJa B OOMIMA MPOAYKT IO KPUTEPUSM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kjaacca oOyyaroniuiicss Hay4uTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHATHSMU CTEPEOMETPUM NpPU pEIIeHUM 3ajad U
IIPOBEJIEHUU MaTEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUH IE€OMETPUUYECKUX
3az1a4;

e Kiaccu(UIUpPOBaTh B3aUMHOE PACHOJIOXKEHHWE MPSMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE;

e CBOOOJHO ONEpPHPOBATH MOHSATUAMHU, CBA3AHHBIMU C YIJaMH B TPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXK Y IPSIMOM U IJIOCKOCTBIO;



cBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

cBOOOJHO  pacro3HaBaThb OCHOBHBIE BHJIbl MHOTOIPAaHHHKOB (IpHU3Ma, MNUpPaMHJA,
[IPSIMOYTOJIbHBIN NapajuieNenunen, Kyo);

KJIAaCCU(UITMPOBATH MHOTOTPAHHHUKH, BRIOMPAsi OCHOBAHUS IS KJIacCU(PHUKAITIH;

cBOOOJHO ONEpUpOBaTh MOHATHSAMH, CBS3aHHBIMM C CEUYCHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJIHATh TAapaJIeNbHOE, IEHTPAJbHOE W OPTOTOHAIBFHOE NPOEKTHpOBaHWE (QUTYp Ha
TUIOCKOCTD, BBITIONHSATH N300pakeHus (PUTYp Ha IIIOCKOCTH;

CTPOUTh CEUYCHHS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMH, BBHITIOTHATH (BBIHOCHBIC)
TUTOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHII CBEpXY, COOKY, CHU3Y;
BBIUMCIIATH  IUIOMIAJM  TOBEPXHOCTEH  MHOTOTPAaHHMKOB  (IpuU3Ma,  MHpaMUia),
TE€OMETPUYECKUX Tell C MPUMEHEHHEM (HOpMYIT,

CBOOOJTHO OTIEpPHPOBATH MOHITUSMHU: CHMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh M IIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CHMMETPHU (QHUTYPHI;

cBOOOJTHO OTNEpUPOBATh IMOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM W KOOpAWHATaM B
MIPOCTPAHCTBE;

BBITIOJTHATE JCHCTBHS HAJl BEKTOPAMU;

pemaTh 3aJaud  Ha J0KA3aTeNIbCTBO MAaTEMaTHYECKHMX OTHONICHHH H HaXOXKICHUE
T€OMETPUIECKUX BEIHYUH, TPUMEHSSI W3BECTHBIC METOJBI MIPHU PEIICHHH MaTeMaTHYeCKUX
3aJ1a4 TIOBBIIIEHHOTO M BEICOKOTO YPOBHSI CIIOXKHOCTH;

MPUMEHATh TPOCTEHIINE TMPOTPpaMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CHCTEMBI TIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1a4;

W3BIIEKaTh, MPEOOpa3oBBIBATh M HHTEPIPETUPOBATh MHPOPMAILUIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTEeKaX U PUCYHKAX;

MPUMEHSTH TOJyYCHHBIC 3HAHHWS Ha TPAKTHKE: CPAaBHHBATH W AaHAJIM3UPOBATH pEajbHBIC
CUTYallld, MPUMCHATh M3YYCHHBIC TMOHATHS B TPOIECCE MOMCKA PEHICHUS MaTEeMaTHYECKH
cOPMYIIMPOBAHHON MPOOIIEMBI, MOJCITUPOBATh peallbHbIC CUTYAIlMH Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh TIOCTPOCHHBIC MOJICNIN C MCIIOJIb30BAHUEM I€OMETPUIYECCKUX IMOHSITHIA U TEOPEM,
ammapara ainreOpbl, pemarb NpPaKTUYeCKWE 3a/a4d, CBSI3aHHBIE C HAXOXJICHUEM
TCOMETPUICCKUX BEITMYNH;

UMETh TPEICTaBICHUS OO0 OCHOBHBIX 3Talax Pa3BUTHS T'€OMETPHHM KaK COCTAaBHOW YacTh
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOydaromuiicss HAyquTCs:

CBOOOJITHO OIEPHUPOBATH MOHATUSMH, CBS3aHHBIMU C IWIMHAPHUYECKOW, KOHUYECKOW H
cepuuecKoil MOBEPXHOCTIIMH, OOBICHAThH CIIOCOOBI ITOJTYYCHHUS,

OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: IWIMHAPOM, KOHYCOM, chepoit
U 11apoM;

pacrmo3HaBaTh Tella BpalleHus (IWIMHIpP, KOHYC, cdepa M IIap) U OOBSICHITH CIIOCOOBI
TIOJTy4EHUSI TEN BPAIICHNUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACIONIOKEeHUE Cephl U MIOCKOCTH;

BBIYHCIISATH BETMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB M Tell BpalleHHs, 00bEMBI U TUIOMIAIH
MOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpAIllEHUsl, TEOMETPUUYECKUX Tell C MPHUMEHEHHEM
hopmy;

CBOOOJHO OMEpPUPOBATh MOHITUSAMH, CBSI3aHHBIMU C KOMOHMHAIMSIMH Tell BpalleHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHCAHHBIN B cepy U OMUCaHHBIN OKoJo chepsl, chepa,
BIIMCAHHAsl B MHOTOTPAaHHUK HIIM TEJIO BPaICHUS;

BBIYHCIISATH COOTHOIIEHHS MEXKY TUIOIIAIIMU TTOBEPXHOCTEH 1 00bEMaMH TOI0OOHBIX TElT;



n300pakaTh U3ydaemble (DUTYPHI, BBHIIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYp: BH]I CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJl BPAIICHUS;
U3BIIEKaTh, MHTEPIPETUPOBATH W IMPEoOpa30BBIBATh MH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEkKaX U PUCYHKAX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OTIE€paIMM HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;

pelarh reOMETPUUECKUE 33a4d HA BBIYKMCIECHUE YIJIOB MEXKIY MPSAMBIMHU U IUIOCKOCTSMH,
BBIYMCIIEHUE PACCTOSHUI OT TOYKU JI0 IJIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOI'O METO/Ia IIPU PELLICHUHY;

CcBOOOJTHO OTEPHPOBATH TMOHSATHSMH, CBS3aHHBIMH C JBH)KCHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBINIOJIHATh M300pa’keHNsI MHOTOTPAaHHUKOB U TeJl BpallleHUs MpHU MapayieIbHOM IEpEeHocCe,
LEHTPAJIbHOM CUMMETPHUH, 3€pPKAJbHOM CHMMETpPUHU, IPU IOBOPOTE BOKPYr MNPSIMOW,
npeoOpazoBaHus OI00US;

CTPOUTh CEYEHHS] MHOTOI'PAaHHUKOB M TE€J BpAIICHUS: CEUYECHUs LWIMHIpa (IapajuleIbHO U
MEPIEeHIUKYIIIPHO OCH), CEUEHUsl KOHYyca (MapaiiebHble OCHOBAHUIO M MPOXOAIINE Yepes
BEpPIINMHY), CEYCHHUS 11apa;

HCIIOJBb30BATh METOABI TMOCTPOEHHUS CEUYECHHH: METOJ CJIEI0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI ITEPEHOCA CEKYIIEH MIIOCKOCTH;

JOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKIACHMUS,

NPUMEHSITh TreoMeTpudyeckue (GakThl s pELIeHHs CTepPeOMETPUYECKHX  3ajad,
IIPEAIIOIAralONINX HECKOJIBKO LIAarOB PEIICHUs, €CIM YCIOBUS NPUMEHEHUS 3a1aHbl B IBHOU
Y HEeSIBHOM (popMme;

pemars 3aJa4d  Ha J0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOIICHHH U HAXOXKICHHE
T€OMETPUYECKUX BEIINYMH;

MPUMEHATh IPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPH
PEILIEHUH CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATh MOJIY4YCHHbIC 3HAHMSA HA NPAKTHKE: CPAaBHHUBATh, aHAIM3UPOBATb U OLICHUBAThH
peaJIbHbIE CUTyallud, NPUMEHITb M3YyYEHHBIE IIOHATUSA, TEOPEMBI, CBOWCTBA B IIPOLECCE
IIOMCKA pEIIeHUs] MaTeMaTUYECKH CPOPMYIUPOBAHHOMN IPOOIEMbI, MOAEIUPOBATH PEAIbHbIE
CUTyallud Ha S3bIKE F€OMETPUH, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIU C MCIOJIb30BaHUEM
reOMEeTPUYECKUX TOHATHM M TeopeM, ammapara ajreOpbl, pelarb MPAaKTHUYECKUE 3aJauu,
CBSI3aHHBIE C HAXOKJCHUEM I€OMETPUUECKUX BEJINYMH;

UMETh NpPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS I'€OMETPUM KaK COCTaBHOM dYacTu
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue NpsiIMbIX B 6
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U o5 1
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16
6 MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTEeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBukeHust 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacos DJ1eKTPOHHbIE
Ne Jara nudposbie
n/n Tema ypoxa Bcero Konrpou Tparru H3yYeHHUsi | o0pa3oBaTeJbHbIE
padoThbI padoThbI pecypest
1 OcHOBHBIE ITpaBUia U300pAKEHHS Ha PUCYHKE MIIOCKOCTH, 1
MapajuIeTbHBIX TPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
[ToHsATHS CTEpEOMETPHUH: TOUYKA, IPSIMas, INIOCKOCTb,
9 npocTpancTBO. OCHOBHBIC ITPaBUJia H300PaKEHHS HA PUCYHKE 1
ITOCKOCTH, TTAPAIDIENBHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
3 [MoHsTHS: IEpeceKaroIrecs MIOCKOCTH, IIEPECEKaIOIHecs 1
psiMasi M TJIOCKOCTh; MOJIYIPOCTPAHCTBO
4 [onsaTusa: mepecekaromyecs MIOCKOCTH, TEPECEKAIOITHECS 1
MpsiMasi ¥ TUIOCKOCTh; TOTYIPOCTPAHCTBO
5 MHororpaHHUKA, 1300paKeHHEe TPOCTEUIITIX 1
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIONIHX 00HEKTOB
6 MHoTrorpaHHHUKH, H300pakKeHNUE ITPOCTEHTITIX 1
MIPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOMINX O0HEKTOB
AKCHOMEBI CTEpEOMETPHH | TIEPBBIC CICACTBHS U3 HUX 1
8 AKCHOMEBI CTEpEOMETPHH | TIEPBBIC CICACTBHS U3 HUX 1
AKCHOMBI CTEpEOMETPHH U TIepBhIE CIeACTBHS U3 HUX. CIIoco0bI
9 3aJlaHus MPSAMBIX U IJIOCKOCTEH B pocTpaHcTBe. O003HAUCHUS 1
HOPSIMBIX U IJIOCKOCTEN
NzobpakeHre ceueHnii mupamMuIbl, KyOa M MPU3MBL, KOTOpPEIE
10 MPOXOST Yepe3 ux peopa. M3o0paxeHue nepeceueHus 1
MTONTyYeHHBIX TUTOCKOCTeN. PackpammmBaHue mocTpoeHHBIX
CEUEHUH pa3HBIMH [BETAMHU
11 Nzobpakenne ceuennii mupamMuIbl, KyOa 1 MPU3MBL, KOTOpPEIE 1
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IPOXOIAT yepe3 ux péopa. M3o0paxeHue nepecedcHus
MOYYEHHBIX MIOCKOCTEH. PackpannBanme mocTpOSHHBIX
CCUCHUH pa3HBIMHU [BETAMHU

12

N3zobpaxeHne ceueHuni MupaMuibl, Ky0a U IPU3MBbIL, KOTOpPBIC
MPOXOIAIT yepe3 ux peopa. M3o0paxeHue nepeceuecHus
MOMTYYCHHBIX TIOCKOCTEH. PackpamBaHie mocTpOSHHBIX
CEYECHMM pa3HbIMU [[BETaMU

13

N3zo0paxeHne cedeHui MMpaMuibl, Ky0a U PU3MBbIL, KOTOpPhIE
MPOXOSIT yepe3 ux peopa. M3o0paxeHue nepeceueHus
MOTYYCHHBIX TIOCKOCTEH. PackpamBaHie mocTpOSHHBIX
CEUYECHMI pa3HbIMU L[BETaMU

14

Merton cienoB sl TOCTPOCHUS CEUCHIH

15

Merton cinenoB ist mocTpoeHus cedenuii. CBoicTBa
[IEPECEUECHUH NPSIMBIX U TUIOCKOCTEN

16

Meron cienoB uisl TOCTpOeHUs ceueHnii. CBOMCTBA
nepeceuyeHul MPsIMBIX U MJIOCKOCTEN

17

[TocTpoenue ceueHnii B mupaMue, Kyoe mo TpéM TOUKaM Ha
pé6pax. Co3naHne BEIHOCHBIX YEPTEKEH U 3aITHCh IIaroB
MTOCTPOEHUS

18

[locTpoenne ceuennii B mupamue, Kyoe mo TpéM TOYKaM Ha
pé6pax. Co3maHue BEIHOCHBIX YEPTEKEH M 3aITUCh II1aroB
MTOCTPOEHUS

19

[locTpoenne ceuennii B mupamue, Kyoe mo TpéM TOYKaM Ha
p€bpax. Co3nanne BEIHOCHBIX YEPTEKEH 1 3aITUCh IIaroB
MOCTPOCHUS

20

[TocTpoenue ceuennii B mupamue, Kyoe mo TpéM TOYKaM Ha
p€bpax. Co3nanne BEIHOCHBIX YEPTEKEH U 3aIHCh 1aroB
MOCTPOCHUS

21

[ToBTopenne mnanumerpun: Teopema 0 MPOMOPLIUOHAIBHBIX
otpe3kax. [lonobue TpeyroisHUKOB

22

[ToBTOopenue mnanumerpuu: Teopema Menenasi. Pacuersl B
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CCUCHMAX Ha BBIHOCHBIX YCPTCIKAX. I/ICTOpI/ISI Pa3sBUTUA
ITAaHUMCTPUHN U CTEPECOMETPHUU

23

Kontponshas pabora "Axcromsl crepeomerpun. Cedenuns"”

24

B3anMHOe pacronokeHue NpsMbIX B IPOCTPAHCTBE.
CkpermunBaromnuecs npsmseie. [Ipu3Haku cKpenuBaonmxcs
npsMbIX. [lapamiensablie IpsMble B TPOCTPAHCTBE

25

Teopema o cyIecCTBOBAaHUM U €TUHCTBEHHOCTH MPSIMOM
HapajuIebHON JAaHHOW MPSAMOM, MPOXOIAILEH Yepe3 TOUKY
[IPOCTPAHCTBA U HE JIeXKalllel Ha JaHHOM IpsMoi. Jlemma o
TepecevdeHrH MapajlIebHBIX IPSIMBIX MIIOCKOCTHIO

26

[TapamtensHOCTB TpeX NpsMbIX. Teopema o TpEX napajuieNbHbIX
npsMbIX. Teopema 0 CKpeMBaOIIMXCS IPSIMBIX

27

ITapannensHoe npoekTupoBanue. OCHOBHbIE CBOMCTBA
napaieNnbHOTO MPoeKTHpOoBaHUs. M300paxenue pa3HbIx QUryp
B MapajuIeIbHON NPOEKIIUU

28

LentpanpHast mpoeKIus. YToll C COHAIIPaBIEHHBIMHA CTOPOHAMH.
YTrom Mexy npsSMbIMA

29

3amaum Ha JOKa3aTeJIbCTBO M HCCIIEOBAaHKE, CBSI3aHHBIE C
PACITOJIOKEHHEM TIPSIMBIX B TIPOCTPAHCTBE

30

ITondaTus: mapamienbHOCTh MPSIMOM U TIJIIOCKOCTH B
npoctpaHcTie. [Ipu3Hak mapaienbHOCTH IPSMOHN U IJIOCKOCTH.
CRolicTBa MapauIeTbHOCTH MPSMOH H IITIOCKOCTH

31

I'eomerpryeckue 3a1a4un Ha BBIYMCIICHUE U JOKA3aTeIbCTBO,
CBSI3aHHBIE C NMAPAIIIETEHOCTHIO MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

ITocTpoenue cedeHust, MPOXOISALIETO Yepe3 NJaHHYIO NPSIMYIO Ha
YyepTexe U napajuleIbHOro Apyroi npsimoi. Pacuér orHomeHui

33

HapaﬂﬂeHBHaﬂ MMpOCKU A, IPUMCHCHUC IS ITIOCTPOCHU L
CceueHHI KY6a U NapaJuICICenuIcaa. CsolicTBa apajiiejacnumIicia
" NPpU3MBbI

34

HapaﬂHeHBHBIe IIJIOCKOCTH. HpI/I3HaKH MapaJuICJIbHOCTU ABYX
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ILJIOCKOCTEN

TeopeMa O MapaJuICJIbHOCTU U €AUHCTBCHHOCTHU ITJIOCKOCTH,

35 MIPOXOJISIIEH Yepe3 TOUKY, He MPUHAICKAIIYIO TaHHOM
IUIOCKOCTH U CIIEACTBUS U3 HEE
CaoiicTBa napaiedbHBIX MJIOCKOCTEN: O MapaaeaTbHOCTH

36 MPSIMBIX IIEpECEUEHUS IIPU IIEPECEUECHUHN IBYX IapalaeIbHbIX
IIJIOCKOCTEN TPEThEN
CpoiicTBa MapauiebHBIX MIOCKOCTEN: 00 OTpe3Kax

37 nmapajiji€IbHBIX MIPAMBIX, 3aKJIFOYEHHBIX MCKIY napaiiCIbHbIMA
IJIOCKOCTSIMH; O IIEPECEYEHUU IIPSIMON € IBYMSI IIapaJuIEIbHBIMU
MIJIOCKOCTSAMU

38 [ToBTopenue: Teopema [udaropa Ha MIOCKOCTH

39 [ToBTOpEHNE: TPUTOHOMETPUS IPSIMOYTOIBHOTO TPEYTOJbHUKA

40 CaoiicTBa Ky0a ¥ IMPsIMOYTOJIbHOTO MapaJuIeiienuIeaa

a1 Brruucnenve mmH OTPE3KOB B KyO€ U MPSMOYTOJIEHOM
napasuiesenuIese

42 ITeprieHAUKYISIPHOCTD MPSIMOM M TIIIOCKOCTH. [Tpu3HaK
MIEPIICHANKYIISIPHOCTH TIPSIMOM M TNTIOCKOCTH

43 [IepnenaukyasspHOCTh NPSAMOM U muIocKocTU. [Ipu3Hak
TIEPIICHANKYIISIPHOCTH TIPSIMOM M TTIOCKOCTH
Teopema 0 CyI1eCTBOBAHUHU U €AUHCTBEHHOCTH MPSAMOM,

44 MIPOXO/ISIIEH Yepe3 TOUKY MPOCTPAHCTBA U MEPIIeHANKYISIPHON
K TJTIOCKOCTH

45 [InockocTr 1 epNeHIUKYIAPHBIE UM TIPSMEIE B
MHOTOTPaHHHKAX

46 [InockocTr ¥ MepIeHTUKYISIPHBIE KM TIPSIMBIC B
MHOTOTPaHHHKAX

47 [Neprienaukynsap u HakoHHas. [locTpoeHue epneHuKysapa u3
TOYKA Ha TPSAMYIO

48 [Neprienaukynsap u HakoHHas. [locTpoeHue epneHuKysapa u3
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TOYKH Ha MPSIMYIO

49 Teopema o Tpéx mepneHIUKyIsipax (mpsmasi 1 oopaTHast)

50 Teopema o TpEx nepneHaAuKyIsspax (psMas U o0paTHasi)

51 VYTron Mexy CKpelMBaIOIIMHUCS TPSIMBIMH

59 [Nouck nmeprneHAnKyYISIPHBIX TPSMBIX C TIOMOIIBIO
MepIeHINKYIISAPHBIX IIOCKOCTEH

53 OpToroHanbHOE TPOEKTUPOBAHUE

54 IToctpoenue ceuenunit Ky6ua, IIPU3MBI, IPABUJILHOW MUpaMUJBI C
MTOMOIIHIO OPTOT'OHATLHON TPOSKITHH

55 IToctpoenue ceuenuit Ky6ua, IIPU3MBI, IPABUJILHOW MUpaMUJbI C
MTOMOIIHIO OPTOT'OHATLHON TPOSKITHH

56 CummMerpus B IPOCTPAHCTBE OTHOCHTENBHO TUIOCKOCTH.
[TnockocTH cMMMETpUii B MHOTOTPaHHUKAX

57 [pu3HaK nepHeHANKYISIPHOCTH TPSMOUN 1 TUIOCKOCTH KaK
CIIEZICTBHE CUMMETPHH

58 IIpaBuibHBIE MHOTOIPaHHUKH. Pacy€r paccToSHUI OT TOUKHU JI0
MJIOCKOCTH

59 IIpaBuibHBIE MHOTOIPaHHUKH. Pacu€r paccTOIHUI OT TOUKHU JI0
MJIOCKOCTH

50 Crioco0b! OITyCTUTH NEPIISHINKYISIPBI: CHMMETPHS, CIIBUT TOUKH
10 HapajuIeIbHON IpsIMON

61 CrBur 10 HEMTapaUISTHbHON TIPSMOM, N3MEHEHHUE PACCTOSTHHMA

62 KonTponsnas padora "B3anmHoe pacnonoxeHne IpsMbIX U
IJIOCKOCTEN B MpOCTpaHCcTBE"
[ToBTOpeHMe: yroia Mexay IpSIMBIMH Ha TUIOCKOCTH,

63 TPUTOHOMETPUS B IPOU3BOIHFHOM TPEYTOIFHUKE, TEOpEMa
KOCHHYCOB

64 [loBTOpeHUe: yroia Mexay CKpenIMBaIOIIMMHCS MPSIMBIMH B
MTPOCTPAHCTBE

65 I'eomerpudeckne METOABI BEIYUCICHUS YTIIa MEKY PSIMBIMH B
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MHOT'OI'paHHHKax

JByrpanHsbIii yrona. CBOWCTBO TUHEHHBIX YIJIOB ABYTPAHHOIO

66
yria

67 [epnienauxymnsipHble miiockocTu. CBONCTBA B3aMHO
MIePIIeHUKYIISIPHBIX MI0CKOCTEN
IIpu3Hak neprneHauKyJIIpHOCTH INIOCKOCTEN; TEOPEMA O IIPSIMO

68 MepeceyeHust ABYX TIOCKOCTEH MepIeHANKYISPHBIX TPETher
IIJIOCKOCTH

69 [IpsimoyronbHBIM Mapauienenunen; Kyo; n3MepeHusi, CBOIiCTBa
MIPSIMOYTOJILHOT'O MTapaJuIeNenuIena

70 Teopema 0 quaroHaiy MpsIMOYTOIBHOTO MapajuleNenunesna u
CIIEJICTBUE U3 HEE

71 CrepeomeTpryueckre U IPUKIIaAHbIE 3a/1a4H, CBA3aHHBIE CO
B3aMMHBIM PACTIOIOKEHNEM MPSIMBIX U TNIOCKOCTH

79 [ToBTOpEeHMe: CKpenuBalonecs MpsiMble, apasieabHble
IJIOCKOCTH B CTaHJAPTHBIX MHOTOIPaHHUKAX
ITapa napannenbHbIX MIIOCKOCTEN Ha CKPEIIMBAIOIINXCS

73 MPSIMBIX, PACCTOSHUE MEXKIY CKPEIIUBAIOIUMUCS MPSIMBIMU B
MIPOCTBIX CUTYalUsAX

74 Paccrostnue oT TOYKH /10 TIJIOCKOCTH, PACCTOSTHHE OT MPSIMOM 10
IIJIOCKOCTH

75 Brruncienne paccToSHUN MEXIY CKPEIUBAOIUMHUCS MPSIMBIMA
C TIOMOUIBIO NEPIEHANKYIIAPHON MIOCKOCTH
TpéxrpaHHbIN yroy, HEPaBEHCTBA IJIsl TPEXTPAHHBIX YTJIOB.

76 Teopema [Tucaropa, TeopeMbl KOCHHYCOB H CHHYCOB JIJISI
TpEXTPaHHOrO yria

77 OnemMeHTHI chepruuecKoi TeOMETPUH: Ie0Ae3UIECKHE IMHUH Ha
3emiie

78 Kontponbehas pabora "Yrisl u paccrostaus”

79 Cucrematu3anus 3HaHUN "MHOTOrpaHHHK U €ro 3JeMEHTHI"
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80 [upamupa. Bunel nupamug. [IpaBunpHas nupamuaa 1
81 [Tpusma. [Ipsimas u HakIOHHAsA MpU3MBL [IpaBuibHas npuzMa 1
82 [Ipsamoii napanenenunen, NpsIMOYTOJILHBIN MapasuieNenue, 1
KyO
83 Brimykneie MHOrorpanauku. Teopema Ditnepa 1
84 Brimykieie MHOrorpanauku. Teopema Oitnepa. [IpaBunbHbie U 1
MOTYNPaBUIIBHBIC MHOTOTPAaHHHKH
85 Kontponbshas pabora "MHororpanHuku" 1
86 [NonsTHE BEKTOpa HA MIOCKOCTH U B MMPOCTPAHCTBE 1
87 CyMMa BEKTOpPOB 1
88 PasHocTh BekTOpOB 1
89 [IpaBwuiio mapasienenumnena 1
90 YMHOKEHHE BEKTOPa Ha YHUCII0 1
91 Pa3n(i>1<eHHe BEKTOpa 1o 0a3ucy TpEX BEKTOPOB, HE JICKAIINX B 1
OJTHOH TIOCKOCTH
92 CKaJIIpHOE MPOU3BEICHUE 1
93 BerunciieHre yriia MeX1y BEKTOPaMHU B IIPOCTPAHCTBE 1
94 [Ipocrefimme 3agadn ¢ BEKTOpaMu 1
95 [Ipocreiimme 3agadn ¢ BEKTOpaMu 1
96 [IpocTetimue 3a1a4u ¢ BEKTOpAMU 1
97 [Ipocrefimme 3agadn ¢ BEKTOpaMu 1
98 KonTponsnas pabdora o Teme "Bekropsr"” 1
99 O06o001enre 1 cuCTEMaTH3aUs 3HAHUH 1
100 O06o001enre 1 cuCTeMaTH3aUs 3HAHUH 1
101 Hroroast koHTponbHast padoTa 1
102 O00011IeHrE U CHCTEMATU3aLNs 3HAHUHA 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KosnuecTBO yacos 1 DJ1eKTPOHHbIE
ara
Ne uudposBbIe
Tema ypoka Konrpou IpakTny H3Yy4YeH
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI us
pecypcsl
1 [ToBTOpenue Temsl "KoopAnHATHI BEKTOpa Ha MJIOCKOCTH H B 1
npocTpaHcTse"
2 [ToBTOpenue Tems! "CkansipHOE MPOU3BEAEHUE BEKTOPOB" 1
3 [ToBTOpenue Temb! "Brruncienue yria Mexay BEKTOpaMHy B 1
npocTpaHcTse"
4 [ToBTOpeHue TemMbI Y paBHEHUE TPSIMOH, TIPOXOISIICH depe3 1
JIBE TOYKH"
5 YpaBHEHNE TIOCKOCTH, HOpMaJjlb, ypaBHEHHE TIIOCKOCTH B 1
oTpe3Kax
6 YpaBHeHHE IIJIOCKOCTH, HOPMaJlb, ypaBHEHHUE IIOCKOCTH B 1
oTpe3Kax
BekTopHoe npoun3BeicHne 1
JIuHelHbIe HEpaBEHCTBA, JIMHEHHOE MPOrpaMMUPOBaHKE 1
JIuHelHbIe HEpaBEHCTBA, JIMHEMHOE MPOrpaMMHUPOBAHUE 1
10 AHanuTHYECKHE METObI pacuéra yriia Mexzay IpsSMbIMU B 1
MHOTOTPaHHUKAaX
1 AHanmUTHYECKUE METObI pacuéra yriia MeXxay IUIOCKOCTSIMH B 1
MHOTOTPaHHUKAaX
12 ®dopmyna paccTOSIHHSI OT TOYKH J0 TUIOCKOCTH B KOOPIUHATAX 1
13 Haxoxnenue paccTosiHHM OT TOYKHU JI0 TUIOCKOCTH B KyOe 1
14 Haxoxaenue paccTosiHUIA OT TOUKU A0 MIJIOCKOCTH B 1
MPaBUIBHON NUpaMHUIe
15 KonTponsnas pabora "AHanmutndeckas reomerpus’ 1 1
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16

Ceuenus MHOT'OI'paHHUKOB: CTAHAAPTHBIC MHOT'OI'PAaHHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METOJI CIEI0B

18 CedeHrsi MHOTOTPaHHUKOB: CTaHAAPTHBIE MJIOCKOCTH,
MepeceyeHust PSMBIX U TIOCKOCTEH

19 [NapannenbHbIe TPSAMBIE U MIIOCKOCTH: MApaJUIebHBIE CeUCHHS

20 [NapayienbHble MPSAMBIC U TUIOCKOCTH: PACUYET OTHOLICHUH

1 [NapannenbHbIe MPSIMBIE U MIIOCKOCTH: YTIIBI MEXKIY
CKPELINBAIOIIUMHUCS MPSIMBIMH
[NepnieHaUKYIISIpHBIE MIPSIMBIE U TNIOCKOCTH: CTAHIAPTHBIE AP

Y,

22 MEpIeHTUKYIISPHBIX IIOCKOCTEH M MPSIMBIX, CHMMETPUHT
MHOTOTPaHHUKOB

93 [NepnieHUKYISIpHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX
MepIeHINKYIIpax

24 [epnienquKysIsIpHBIE IPSIMBIE U IJIOCKOCTH: BHIYMCIICHUS JUIUH B
MHOTOTpaHHUKaX

o5 [ToBTOpEHME: MIIONIA I MHOTOYTOJIBHUKOB, (OPMYIIBI IS
II0IIa1eH, COOOpaXkeHHsI OT00us

26 [loBTOpenue: muomaa MHOTOYTOJIBHUKOB, (DOPMYJIBI IS
TTOMACH, COOOpaskeHHsI TIOHO0MS

97 [ToBTOpenue: muomaay MHOTOYTOJIBHUKOB, ()OPMYJIBI IS
TTOMACH, COOOpaskeHHsI TIOHO0MS

28 [Tnomany ceyeHnii MHOrOrpaHHUKOB: ITOIIAIU OBEPXHOCTEM,
paspe3aHus Ha YacTH, COOOpaKEHUS MTOI00HS

29 [Inomany ceueHnii MHOrOrpaHHUKOB: ILTOIIAIU IOBEPXHOCTEH,
paspe3aHus Ha 9acTH, COOOpaKEHUS OO0

30 KonTponsnas padora "[loBTOpeHre: MHOTOTpaHHUKH, CEYEHHS
MHOT'OI'PaHHHUKOB"

31 O06béM Tena. O0beM MPSIMOYTOJIBHOTO Mapaljielenunena

32 3anaun 00 yaBoeHHH Ky0a, 0 KBaapaType Ky0a; 0 TPUCEKLIUN
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yria

CrepeoMerpuyeckue 3aJa4un, CBI3aHHbIC ¢ 00bEMOM

33 MPSIMOYTOJILHOTO TTapaJlieenueaa

34 [Ipuknaaneie 3a1a4u, CBSI3aHHBIE C BRIYMCICHUEM 00bEMa
MPSIMOYTOJIFHOTO Tapajuie/ienuneaa

35 O06BEM TpsIMOI TIPU3MBI

36 CrepeoMeTpruecKie 3a]auu, CBSI3aHHbBIE C BBIYHCICHUEM
00BEMOB MTPSIMON TPU3MEI

37 [puknanHbie 3a1a49u, CBI3aHHBIC ¢ 00BEMOM HPSIMOM IPU3MBI

38 Boruncienre 00bEMOB Tell C IOMOIIBIO ONPEEIEHHOTO
naTerpana. O6bEM HaKIIOHHOW MPH3MBI

39 Boruncienre 00bEMOB Tell C IIOMOIIBIO OMPEEIEHHOTO
nHTerpana. O6bEM Mupamu Il

40 dopmyna 00béMa mupamuisl. OTHOIIICHHE 00BEMOB TUPAMUT C
00IITUM yTJIOM

A1 dopmyna 00béMa nmupamuisl. OTHOIICHHE 00BEMOB IHUPAMHUIL C
00IITUM yTJIOM

42 CrepeoMeTpHUIEeCKHE 3a/1a4uH, CBI3aHHEBIE ¢ 00hEMaMH
HAKJIOHHOW MPU3MBbI

43 CrepeoMeTpHUIEeCKHE 3a/1auH, CBS3aHHBIE ¢ 00bEMaMH TTHPAMHUIBI

m [Ipuknagasie 3agaqu mo Teme "O0BEMBI Ten", CBSI3aHHBIC C
00bEMOM HAKITIOHHON TIPU3MBI

45 [puxmanasie 3agaun mo TeMe "OO0bEMEI Ten", CBI3aHHBIE C
00BEMOM TTHPAMUIBI

46 [Ipumenenue 06bEMOB. Berurcnenne pacCcTOSHUS 10 TUTIOCKOCTH

47 Kontponbhas pabora "O6bEM MHOrOrpaHHuka”

48 Hunuaapryeckas MOBEPXHOCTh, 00pa3yIOIAe IIMITHHIPUIECKON
TTOBEPXHOCTH

49 Hunuuap. [psmoit kpyroBoit nmununap. [lnomaas noBepXHOCTH
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HUJIHHIPA

Konuueckas moBepXxHOCTh, 00pa3yolue KOHNISCKON

50
noBepxHocTH. Konyc

51 CeueHne KOHYyCa MIIOCKOCTBIO, TApaIJIETbHON IIOCKOCTH
OCHOBaHUA

59 VYceuénnpiii koHyc. M300paxkeHre KOHYCOB M YCEUEHHBIX
KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTH W TIOJIHOW MOBEPXHOCTH
KOHYyCa

54 [Tnomane 60KOBOI MOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH
KOHYycCa

55 CrepeoMmerpruecKre 3aJjaui Ha JIOKa3aTeNbCTBO M BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUM LIWIMHAPA, KOHYCa

56 CrepeoMerpruecKre 3aJjaui Ha JI0Ka3aTelNbCTBO U BBIYHCIICHHE,
[IOCTPOEHUEM CCUEHUH IIMIIMHIPA, KOHYyCa

57 [Ipuknamaeie 3a1a49H, CBSI3aHHBIC ¢ IIHJIAHIPOM

58 IIpuknanxele 3a1a41, CBSI3aHHBIE C IMIMHAPOM

59 Cdepa u map

50 Ilepeceuenue cheps! u mapa ¢ miockocTbio. Kacanue mapa u
cdepsl I0CKOCTRI0. By n n300pakeHre mapa

61 Ilepeceuenue cheps! u mapa ¢ miockocTbio. Kacanue mapa u
cdepsl MII0CKOCThIO. B 1 m300pakenwe mapa

62 VYpasuenue cdepsl. [Ltomans cheps! u e€ qacreit

63 Cummertpust cdepsl 1 mapa
CrepeomerpruecKre 3aJau Ha J0KAa3aTENbCTBO M BHIYMCIICHHUE,

64 CBsI3aHHBIE CO Cpepol U LIapOM, TIOCTPOEHUEM UX CEUEHHM
IJIOCKOCTBIO

65 CrepeomerpruecKre 3aJjau Ha J0Ka3aTeNbCTBO M BHIYMCIICHHE,

CBsI3aHHBIE CO Chepol U LIapoM, TOCTPOEHUEM UX CeUEHHH
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IIJIOCKOCTBIO

66 [Ipuknaansie 3aa4n, CBsI3aHHBIE CO CEPOii U MAPOM 1
67 IToBTOpEHUE: OKPYKHOCTH Ha INIOCKOCTH, BBIYUCIICHUS B 1
OKPY>KHOCTH, CTaHJIAPTHBIC TTOJJO0MS
68 Paznuunble KOMOMHAIMY TeN BpaIlleHUs] 1 MHOTOTPaHHUKOB 1
69 3amauu o Teme "Tena ¥ MOBEpXHOCTH BpaleHus" 1
70 3agaun 1o Teme "Tena U MOBEpXHOCTH BparieHus" 1
71 KonTtponbHas pabora "Tena u moBEpXHOCTH BpaieHus" 1
72 O0bém numunHapa. Teopema 00 00BEME MPAMOro IUIHUHAPA 1
73 Boruncienre 00bEMOB Tel C IIOMOIIBIO OMPEIEIEHHOTO 1
naTerpana. O6sEM KoHyca
74 [To111a11 GOKOBOM U MOJIHOM MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpuIeCcKre 3a/1a4uH, CBSI3aHHBIC C BEIYUCIICHHEM 1
00BEMOB ITMIIMHJIPA, KOHYCa
76 [Ipuknagasie 3apauu 1o Teme "OO0BEMBI U THIOMIAHI 1
TTOBEPXHOCTEH Tem"
O0bBEM mapa 1 mapoBoro cekropa. Teopema 06 06bEMeE TIapa.
77 [Tmomans cheprl. CTepeoMeTpudIecKie 3aaun, CBI3aHHBIC C 1
BBIYHCIICHHEM 00BhEMOB II1apa, MapoBOro CErMEHTa U IMAaPOBOTO
CeKTopa
[Ipuknagasie 3agaqu mo Teme "O0BEMBI Ten", CBSI3aHHBIC C
78 00bpEMOM mIapa 1 Tiomaapio chepsl. COOTHOMICHHS MEXITY 1
TJIOMIAIIMHU TIOBEPXHOCTEH 1 00BEMaMU MTOAOOHBIX Tel
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00béMa npu
79 nonobuu. CTepeoMeTpuyecKue 3aa9u, CBSI3aHHBIE C 1
BBIYHCIICHHEM 00BbEMOB TeJ | ILIOMIAIEH TOBEPXHOCTEH
80 KonTponsnas padora "[1omiamm moBepXHOCTH U 00bEMBI 1
KpyTJbIX Ten"
81 JBwxenus npoctpancTBa. OtoOpaxenus. JBrkeHns u 1
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paBeHCTBO (uryp. O0IIMe CBOICTBA IBUKCHUN

Buapl 1BMKEHUN: TapasIebHBIN NEPEHOC, EHTPaIbHas

82
CUMMETpHs, 3epKallbHasA CUMMETPUsL, IIOBOPOT BOKPYT IIPSIMOU

83 [IpeoOpazoranus nopodus. [Ipsmast u chepa Diinepa

84 I'eomerpuyeckue 3aa4u Ha IPUMEHEHUE IBHIKCHUS

85 KonTponbshas padora "BekTopsl B ipocTpaHcTBe"
Oo6o06maroriee mopTopeHue 11 MOHATHI U METOIOB Kypca

86 reomerpuu 10—11 kiaccoB, cucTeMaTH3aIUs 3HAHHN
"[TapamiensHOCTh MPSAMBIX U IIOCKOCTEH B IIpocTpaHCTBE"
Oo6o06maroriee mopropeHre 11 MOHATHI U METOIOB Kypca

87 reomerpuu 10—11 kmaccoB, cucremaTu3anys 3HaHUN: ""BekTopbl
B MPOCTpaHCTBE"
Oo6o06maroriee mopropeHre 11 MOHATHI U METOIOB Kypca

88 reomerpun 10—11 xiacco, cucremarn3anus 3HaHui: "BekTopsl
B IpOCTpaHCTBE"
Oo6o6mmaroriee moBTopeHne 11 MOHATHI 1 METOIOB Kypca

89 reomerpun 10—11 xnaccoB, cucremarnsanus 3HaHuit: "O0beM
MHOTOTpaHHHKA"
Ob6o6maromiee moBTopenue 11 MOHATHII 1 METOIOB Kypca

90 reomerpun 10—11 kimaccoB, cucremaTu3anus 3Hanui: "O0beM
MHOTOTpaHHHKA"
Ob6o6maromiee moBTopenue 11 MOHATHII 1 METOIOB Kypca
reometpuu 10—11 xnacco, cucremarusanus 3Hanuii: "Tnomanm

91 €0 10-11 xmaccoB, cucreMaTnza 3Ha "Tlroma,
MTOBEPXHOCTH U O0BEMBI KPYTIIBIX Ten"

IIafoIee TOBTOPCHU TIOHSATHHA ¥ METOJIOB K
O6o6maromiee moBropenue 11 mo erono ca
reometpuu 10—11 xnacco, cucremarnsanus 3Hanuit: "Tlnomanm

92 €0 10-11 xmaccoB, cucremarnza 3Ha "[Tnoma,
MOBEPXHOCTH U 00BEMBI KPYIIIBIX Tel"

93 Wroroast koHTponkHas paboTa

94 Wroroast koHTponkHas paboTa
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95 [NoBTOpeHue, 0000IIEHNE U CUCTEMATU3AIUS 3HAHUH

Hcropus pa3BuTHs CTEPEOMETPUHN KaK HAYKU U €€ POJib B
96 pa3BUTHM COBPEMEHHBIX MHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUU KAK HAYKU U €€ POJb B
97 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pa3BuUTHS CTEPEOMETPUN KAK HAYKHU U €€ POJIb B
98 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU KAK HAYKU U €€ POJIb B
99 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU KAK HAYKU U €€ POJIb B
100 Pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUHN KaK HAYKH U €€ poIib B
101 Pa3BUTHN COBPEMEHHBIX HH)KEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUH

Ucropust pa3BuTHs cTEpeoMeTprH Kak HAYKH U e€ poib B
102 Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB I1O [IPOTPAMME

102
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* Maremaruka. ['eomerpusi; yriyOnenHoe oOydenme, 10 xmace/ Mepsmsak AL,
Homuposckuit J[.A., [MonskoB B.M.; mon pemakuumeirr Ilomonbckoro B.E., OGmiectBo C
OTpaHMuYEHHOM  OoTBeTCTBEHHOCTbIO  M3marensckuit  nentp  «BEHTAHA-TPA®y;
AKUMOHEpHOE 0011eCTBO «M3narenbeTBoO «IIpocsemenne»
* Marematuka. ['eomerpus; yriayOneHHoe oOydenue, 11 wmacc/ Mepsmaxk AT,
Homuposckuit J[.A., [MonskoB B.M.; mon pemakuueiri Ilomonbckoro B.E., OGmiectBo ¢
OTpaHMuYEHHOM  oTBeTCTBEHHOCThIO  M3marenbckuit  nentp  «BEHTAHA-TPA®y;

AxnmonepHoe obmectBo «M3narenscTBo «IIpocBerienue

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

e Maremaruka: anrebpa U Hadajla MaTeMaTUYECKOTO aHaiau3a, reomerpus. ['eomerpus.
VYrnyonennsiii ypoeHb: 10 kmacc: merommdeckoe mocobue / E.B.Bynko, A.I'.Mep3msik,
B.Bb.ITonouckwuit, M.C.Sxup. — M.: Benrana-I'pad, 2020. — 83 c.

e Maremaruka: anrebpa U Hayajla MaTeMAaTUYECKOTO aHaiIu3a, reomeTpusi. ['eomerpusi.
Yrnyonenneiii ypoBeHb: 11 kmacc: merommdeckoe mocobue / E.B.Bynko, A.I'.Mep3msik,
B.Bb.ITonouckwuit, M.C.SIkup. — M.: Benrana-I'pad, 2020. — 80 c.

e Harnsannas reomerpus B TeopuH, 3amadax, deprexax / A.B.boOposckas. — Pocros
H/]1: ®enukc, 2013. — 167c.

e IIpaktukym. CrepeoMerpus: y4deo.-meTo.mocodue st yuanuxcs 10-11 kmaccoB. —

N3n. 2-e./A.B.bobpoBckas. — agpunck: [amp. JJom Iewatn, 2016. — 72 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBlI M PECYPCbl CETH
HUHTEPHET

https://m.edsoo.ru

https://infourok.ru

https://resh.edu.ru

https://school-collection.edu.ru
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