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HOACHUTEJBHASA 3AITMCKA

['eomeTpusi siBnsieTcss OAHUM K3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro
oOmiero oOpa3oBaHusA, TaK Kak OOECIEeYMBACT BO3MOXKHOCTh W3YYCHHS
JUCLMIUIMH ~ €CTeCTBEHHO-HAyYHOM  HANpaBIEHHOCTM W NPEIMETOB
rYMaHUTapHOTO 1uKIIa. [TockonbKy JIoruueckoe MbllIieHHE, OpMUPYEMOE TIPU
U3YYEHUH 00Y4aroMMUCS TOHSITHIHBIX OCHOB T€OMETPHH, TIPHU TOKA3ATEIIbCTBE
TEOPEM U IOCTPOCHUU LEMOYKH JIOTUYECKUX YTBEPXKJIEHUN NpU pelIeHUU
reOMETPUYECKUX 3aj7ady, YMEHHE BBIJIBUTaTb W OINPOBEPrath T'HIIOTE3bI
HEMOCPEJICTBEHHO HCIIOIB3YIOTCA TP PEIICHUH 3a/lady €CTeCTBEHHO-HAYYHOTO
[IUKJIA, B YACTHOCTU (PU3UYECKHUX 3ajad.

Lens ocBoeHust mnporpammbl ydeOHOro Kypca «l'eomeTpus» Ha
yriayOia€HHOM  ypOBHE —  pa3BUTHE  HHIUBUIYAIbHBIX  CIIOCOOHOCTEH
oOy4Jarommxcs Mpy HU3YYEHUU TEOMETPUU, KaK COCTABISIONIEH MpeaIMEeTHOU
obnactn «Maremartuka U uH(pOpMaTHKa» dYepe3 00ecleyeHUEe BO3MOKHOCTH
NpUOOPETeHHs] U UCTOJB30BaHUs 0oJiee TIYOOKHX T'€OMETPUYECKUX 3HAHUHN U
ACUCTBUN, CHeNU(UYHBIX TEOMETPUHM, W HEOOXOAMMBIX IS YCIHEIIHOTO
npodeCcCUOHAILHOTO  O0pa3oBaHUs,  CBA3aHHOIO C  HCHOJb30BAaHUEM
MaTeMAaTHKH.

[IpuopuTeTHBIMHM 3aa4aMu Kypca T€OMETpUU Ha yriayOJIE€HHOM YPOBHE,
PACHIMPSIONIMMHI U YCUJIMBAIOIIMMU KypC 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPeACTaBICHHUS] O T€OMETPUM KaK 4acTU MUPOBOU KYJIbTYpPHI
1 GOpPMUPOBAHUE OCO3HAHUS B3AMMOCBSI3U FTEOMETPUHU C OKPYKAIOIIUM MUPOM;

(opMUpOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MAaTEMaTHUYECKUX MOJEISAX, MO3BOJIIOMIUX OMHUCHIBATH U M3yd4aTh
pa3Hble SIBJIEHUA OKPYKAIOIIEr0 MHUpPA, 3HAHWE MOHATUHWHOIO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTo Kypca reOMeTpHH;

dopmMupoBaHue  yMEHHUS ~ BIaJeTh ~ OCHOBHBIMH  TOHATHUAMU O
MIPOCTPAHCTBEHHBIX (UTYpax W UX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE MX TPUMEHSITh, YMEHHUS JOKAa3bIBATh TEOPEMbI U HAXOJIUTH
HECTaHJIapPTHBIE CIIOCOOBI pElIeHU 3a/1aY;

dopMupoBaHuE YMEHHS pacro3HaBaTh Ha YEpPTEXKax, MOJEISIX U B
peaJlbHOM MHUpPE€ MHOTOTpAaHHUKA U Tella BpallleHUs, KOHCTPYHUPOBATh
reOMETPUYECKHUE MOJECIIN;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO TTOCTPOSHUS
MaTeMaTUYeCKUX TeOpuid, (JOpMHUPOBAHHE MTOHUMAHHS POJIM aKCUOMATUKH TPU
MIPOBEICHUU PACCYKICHUN;
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dbopMupoBaHuE yMEHHUS BIIaJIeTh METOJIaMU JI0KA3aTEIbCTB U aJIrOPUTMOB
pelieHus, yMeHUsI X MPUMEHSITh, IPOBOJAUTH JI0Ka3aTeNbHbIC PACCYXKJICHUS B
XO0JIe PEIICHUS CTePEOMETPUUYECKUX 3aJad M 3aJad ¢ [PAKTUYECKUM
cojepkanueMm,  (GopMUpOBaHHME  TPEACTaBICHUS O  HEOOXOIUMOCTHU
JI0Ka3aTeIbCTB TMPU OOOCHOBAHUM MATEMATHUYECKUX YTBEPXKIECHUM U POJIH
AKCMOMAaTUKU B IPOBEACHUU JI€TYKTUBHBIX PACCYKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE WHTEIJICKTYallbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH oOyyarommxcsl, IMO3HABATCIIbHOU aKTUBHOCTH,
HCCIIEIOBATELCKUX YMEHUHN, KPUTUUHOCTH MBIIUICHUS, UHTEpEca K U3YUEHUIO
TEOMETPUH;

dbopmupoBanue GyHKITMOHATHHOU TPAMOTHOCTH, PEICBAaHTHOU T€OMETPHH:
YMEHUSI PACIO3HABATH MPOSBICHUS TEOMETPUUYECKHX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEHN B peaJIbHbIX )KU3HEHHBIX CUTYAIUSAX U MIPU U3YUYECHUH JAPYTUX
y4eOHBIX NPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJIEIMPOBAHUSL PEATBbHBIX CUTYaIllMi, UCCIEIOBAHUS MOCTPOECHHBIX MOJEIEH,
MHTEPIPETALNUN MTOTYYSHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEPKATEIHHBIMH JIMHUSAMHU YIeOHOTO Kypca «I eomeTpusi» B
10-11 kmaccax sBasitorcs: «lIpsiMple W TIJIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannukmn», «Temna BpameHus», «BeKTOppl HW KOOPAWHATHI B
POCTPAHCTBEY, «/[BUKEHUSI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh ONEPHPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH HA YTIyOJIEHHOM YpOBHE OOydYEHHUS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJEPKAaTEIbHBIM JIMHUSIM Y4eOHOTO Kypca,
a (QopMUpOBaHUE JIOTHYECKUX YMEHUW pachpeneisieTcsi He TOJbKO IO
collepKaTelibHBIM JIMHUAM, HO U 10 Tojgam oOyuenusi. ConepkaHue
o0pa3oBaHHUs, COOTBETCTBYIOIIEE TPEIMETHBIM pe3yjbTaTaM OCBOCHUSA
®denepanbHOil pabodeil MporpaMMbl, pAcHpPeeIEHHBIM IO ToJaM OOy4eHHS,
CTPYKTYPHUPOBAaHO TakuMm  oOpa3oM, 4YTOObI KO BCEM  OCHOBHBIM,
NPUHIIMITHAIBHBIM BOIIPOCaM OOydaroluecs: o0paniaiuch HEOJHOKPATHO. ITO
NO3BOJISIET OpPraHW30BaTh OBJIAJICHUE TE€OMETPUUYECKUMHU TOHATUAMH U
HaBbIKAMU TOCIEOBATEIbHO M TOCTYMATEIbHO, C COOJOJIEHUEM MPUHIIUIIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYaTh B OOIIYI0O CHUCTEMY
r€OMETPUYECKUX MPEACTABICHUM OOYyYarOUIMXCs, pacliupsii U yriayomss eé€,
o0Opa3ys IpOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexona kK M3y4EHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MTO3BOJISECT:

co3math ycioBus g auddepeHuuanuu  oOydeHUs, TOCTPOCHHS
WHJIUBUIYATbHBIX 00pa3oBaTEebHBIX MPOrpamMM, oO0eCHeUuTh YriayOoJEHHOE
U3y4YeHHE TeOMETPUH KaK COCTaBIIsIONIEH yueOHOro mpeameTa «MaTeMaTukay;
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MOJITOTOBUTH OOYYArONUXCS K MPOJOKEHUIO W3YYCHHUS MaTEMaTUKH C
yu€ToM BblOOpa Oymayiei mpodeccuu, obecrneunBasi MPeeMCTBEHHOCTh MEXKITY
o01uM U npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «I'eomeTpusi» Ha yriayOJE€HHOM YpPOBHE
otBoautcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Hexeno), B 11 kimacce —
102 gaca (3 yaca B HefIeIIO).
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COAEPKAHUE OBYYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATHS CTEpeOMeTpuM. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. I[loHATHE 00 aKCMOMATUYECKOM MOCTPOCHHHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEICTBHS U3 HUX.

B3anmHOe pacnonokeHue MNpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
IapajulesibHble M CKpelmuBaromumecs npsmele. [Ipu3Hakm ckpemmBaromuxcs
npsAMbIX. llapamienbHOCT HOpPSIMBIX M INIOCKOCTEW B NPOCTPAHCTBE:
IapajulesIbHbIe MpPsAMBIE B IPOCTPAHCTBE, NAPALICIBHOCTh TPEX MPSMBIX,
MapajuIeIbHOCTh MNPAMOW M IIOCKOCTU. [lapamnensHoe W LEHTpAIbHOE
MpOEKTUpOBaHue, n3o0paxeHnue ¢uryp. OCHOBHBIE CBOWCTBA MapayljieIbHOTO
nmpoekTupoBanus. M3o0pakenne (Guryp B mapauiebHONW MPOEKIMH. YTIBI C
COHAIIPABJICHHBIMA CTOPOHAMH, YIOJl MEXKIy MNPSIMBIMH B IPOCTPAHCTBE.
[TapajuteIbHOCTP  TJIOCKOCTEM:  MapajulelibHblE  IUIOCKOCTH,  CBOMCTBA
napajuieIbHbIX TIOCKOCTeH. [lpocrelimue NpoCTpaHCTBEHHBIE (QUTYPHI HaA
IJIOCKOCTU: TETPA3P, MAPAIIIEIECIIUIIE], IOCTPOCHUE CEUCHUN.

[leprieHIUKYIJISIPHOCTD IPSIMOM U INIOCKOCTH: NIEPIIEHIAUKYJIISIPHBIE MIPSIMbIE
B IIPOCTPAHCTBE, MPSIMBIE MapaJUICIbHbIE U NEPIEHAUKYJISIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHNEHIUKYIAPHOCTH IPSAMOW M IUIOCKOCTH, TeOpema O IPAMOU
NEPIEHIUKYIISIPHON IIJIOCKOCTH. OpToroHajibHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYJISAp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSITHUE
OT MNOpsAMOM 1O  TUIOCKOCTH, MPOEKIUs (QUIrypl HA  IJIOCKOCTb.
[leprieHAUKYJISIPHOCTh  IUIOCKOCTEW: MNPHU3HAK NEPHEHIUKYISIPHOCTH IBYX
IJI0CKOCTEN. Teopema o TpEX MePHEHIUKYIISIpax.

VYTIabl B IPOCTPAHCTBE: YOl MEXKAY IIPSAMOU U IUNIOCKOCTBIO, IBYTPAHHBIN
yroJ, IMHEWUHBIN yroJl ABYTPAHHOrO yria. TpéXrpaHHbI 1 MHOTOIPAHHBIE YTJIBL.
CBoiicTBa IUUIOCKHX YIJIOB MHOrorpaHHoro yrija. CBOWCTBa IUIOCKUX H
IBYTPAaHHBIX YIJIOB TPEXTPAaHHOTO yria. TeopeMbl KOCUHYCOB M CUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHororpaHHuKH

Buasl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yronbpHas
npu3Ma, psiMasi 1 HakJIOHHasi TPU3MbI, OOKOBAsI U MOJIHASI TOBEPXHOCTH PU3MBI.
[Tapannenenunen, NOpsAMOYTrOJbHBIM IMAapajuleieNUIe]] W €ro CBOWCTBA.
Kparyaiimine nyTM Ha NOBEPXHOCTM MHOTOrpaHHUKa. Teopema Oiiepa.
[IpoctpanctBenHnas teopema [ludaropa. [Mupamupa: N-yronbHas nUpamuiaa,
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npaBuwibHas U yceu€éHHas nupamujbl. CBoiicTBa péOep W OOKOBBIX TpaHeil
npaBUJIbHOW NnUpaMuabl. [IpaBHIIbHbIE MHOTOIPAHHUKH: NIPABUJIbHAS IIPU3MA U
IpaBWJIbHAs NUpaMUJa, NPaBUJIbHAS TPEYroJibHAs NMUPAMHIA WU IPABWIBHBIN
TeTpa’ap, KyO. IlpeacraBienre O NpaBUIBHBIX MHOIOTPaHHUKAX: OKTadp,
JNOJIEKA’p U UKOCABP.

Briuncnenre 3J1eMEHTOB MHOTOTPAHHHUKOB: péOpa, AUMaroHalid, YIJIbL.
[1nomans OOKOBOW MOBEPXHOCTU U IMOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IJIOIIAJb OCHOBAHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSMOM HPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTM U MOBEPXHOCTH MPaBUIBHON NUpamMUBbI,
Teopema O IIIOIIAIN YCEYEHHOW MTUPAMU/IBI.

CumMmeTpus B NPOCTPAHCTBE. OJIEMEHTbl CUMMETPUM IPABUIIbHBIX
MHOTOI'paHHUKOB. CHMMETpHsT B TNPAaBUIBHOM MHOTOTPAaHHUKE: CUMMETPHS
MapajulesIenunea, CUMMETPUS NPaBUJIBHBIX NPHU3M, CUMMETPHS NPABUIBLHOU
ITAPAMUJIBL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOp, AJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIC, COHANPABIECHHBIE W IPOTUBOIOJIOXKHO
HalpaBJICHHbIE BEKTOpPbl. PaBeHCTBO BEKTOpOB. JIEHWCTBUA C BEKTOpaMH:
CJIO’)KEHME U BBIYUTAHHME BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXEHHUE
BeKTOpa Ha uncio. CBOMCTBA CJIOKEHHsS BEKTOpOB. (CBOMCTBA yMHOXEHUS
BekTopa Ha uucio. [loHsatme KommulaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUIAHAPHOCTH TPEX BeKTOpoB. IIpaBuno mnapamnenenunena. Teopema o
PA3JIOKEHUHM BEKTOpa IO TPEM HEKOMILIAHAPHBIM BeKTOopaM. IIpsMoyroibHas
cUCTEMA KOOpAMHAT B IpocTpaHcTBe. KoopanmHatel BekTopa. CBsA3b MEXKIY
KOOpPAMHATAMU BEKTOpPA M KOOPAMHATAMHM TOYEK. YTOJ MEXKIY BEKTOPAMHM.
CkaysipHOE IPOU3BEACHUE BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[ToHsATHSA: UUIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAas MOBEPXHOCTH,
cepuieckas TOBEPXHOCTh, OOpa3yrolue MOBEpXHOCTEH. Tema BpalleHUs:
MWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, chepa, map. B3zaumuHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHnue Tten
BpAIlleHHs Ha TUIOCKOCTH. Pa3BépTka nmmmmHapa u KoHyca. CuMMETpus cepsl U
nrapa.

O0bém. OcHoBHBIE CcBoKcTBAa 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO Tapajuiesienuresa u ciaenctBust u3 He€. OO0bEM mpsMod u
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HAKJIOHHOW MPU3MBbI, IWJIMHpPA, TUpaMubl U KoHyca. O0BEM 111apa U apoBOTo
CerMeHTa.

KomOunaruu Ten BpalieHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHAP, ONHMCaHHas okoyio uwiauHApa. llepeceuenue chepbl u mapa c
miockocTbio. Kacanue mapa u cepbl miockocTero. [loHsATHE MHOrOTpaHHUKA,
ONMKMCAHHOTO OKOJIO c(epbl, chepbl, BOMCAHHON B MHOIOTPAHHUK WM TEJIO
BpaICHUS.

[1nomans MOBEpXHOCTU LWJIMH/IPA, KOHYCA, MJI0MAab chepbl U € yacTel.
[TogoOue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, TUIOIIAJECH MOBEPXHOCTEH
nonoOHbIX Quryp. IIpeoOpazoBanue nmomodusi, romorerus. Pemenue 3aaau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKHX METOJIOB.

[locTpoeHne cedeHnii MHOTOTPAHHUKOB M TEJI BPAIIECHUSA: CEUYCHHS
HUIMHApa (MapajulelibHO M NEPIEHAMKYJISIPHO OCH), CEYEeHHMs] KOHyca
(mapasnienbHble OCHOBAHUIO M IPOXOJAILIME Yepe3 BEPIIMHY), CEUEHHUs Iuapa,
METO/bl IMOCTPOEHUS CEUEHU: METOJ CJEN0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHHUSI, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mnpoctpaHcTBe. Omnepaunu HajJ BeKTOpaMu. BektopHoe
YMHOKEHUE BEKTOpOB. CBOHCTBa BEKTOPHOIO yMHOXeHUs. [IpsMoyronbHas
cucTeMa KoopauHat B mpocTpaHcTBe. KoopaunaTtel BekTopa. Pasnoxkenue
BekTOopa 10 ©Oazucy. KoopauMHATHO-BEKTOpHBIH METOA TMpU  pElICHUHU
reOMETPUYECKHUX 3a7au.

JIBHMKeHUsI B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpakeHus. /[Bu>keHUus U paBeHCTBO QUTYD.
OO6mme cBoWCTBAa JABW)KEHUW. BuUIbI JIBMOKEHWN: TapauleNbHBIA TIEPEHOC,
LHEHTpalbHasi CUMMETpHUS], 3€pKajbHasi CUMMETPHS, ITOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Ditnepa.
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IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YTJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasxkaanckoe BoCIMTaHHE:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOM MO3UIIUU 00YUarOIIErocsi Kak akTUBHOTO
M OTBETCTBEHHOIO0 WJI€HAa POCCUHCKOro oO0IlecTBa, MpPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBJICHU,
MpOIEAYp TPaKIaHCKOro oOImiecTBa (BBIOOpPHI, OMPOCHl U JPYroe), YMEHHE
B3aMMOJICCTBOBATh C COIMAJbHBIMU HMHCTUTYTaMHU B COOTBETCTBUU C HX
GyHKUMSIMUA U HA3HAYCHUEM;

2) naTpHMOTHYECKOE BOCIIUTAHUE:

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON MICHTUYHOCTH, YBAKCHUS
K MPOUUIOMY U HACTOSIIIEMY POCCHUMCKON MaTeMaTUKH, [IEHHOCTHOE OTHOIIICHHE
K JOCTHXKEHHUSIM POCCUUCKMX MAaTEMaTUKOB U POCCHMCKOM MAaTEMATHYECKOU
IIKOJIbI, UCMOJBb30BAHUE ATUX JOCTHKEHUN B JPYrUX HAyKax, TEXHOJIOTHSX,
chepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a,
c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKHMM MPUMEHEHUEM JIOCTUKEHUM HAyKH H
NESATETbHOCTbI0 YYE€HOrO0, OCO3HAaHWE JIMYHOTO BKJIaJa B TMOCTPOCHHE
YCTOMYHUBOTO OYyAYIIEro;

4) acTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs 3CTETUKY MATEMATHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHni, paccyXIcHuH,
BOCIIPUMMYHMBOCTh K MATEMAaTUYECKUM aCIIEKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHME:

c(hOpMHPOBAHHOCTh YMEHUSI TMPUMEHITh MaTEMaTUYeCKHe 3HAHHS B
MHTEpECcax 3J0POBOro U 6€301acHOT0 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHE
K CBOEMY 3/I0pPOBBIO (3J0pOBOE MUTaHUE, COATaHCUPOBAHHBIN PEXKUM 3aHITHI U

OTJIbIXA, peryisipHast buznueckas aKTUBHOCTB), buznueckoe
COBEPIIICHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN
JeSITENbHOCTBIO;

6) TpynoBoe Bocnnuranme:
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TFOTOBHOCTh K TPYyHIy, OCO3HAaHHE IIEHHOCTH TPYJ0Jt00Us, HHTEpeC K
paznuyHbiM  cepamM  NpodecCHOHATBbHON  JESTENbHOCTU, CBSI3aHHBIM C
MaTEeMaTUKOW M €€ MPUIIOKEHHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymieit npodeccun M peanru30BbIBATH COOCTBEHHBIE >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTh W  CIOCOOHOCTh K  MaTreMaTH4eCcKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYACTHIO B PEIICHUU NPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKOW HANPABIEHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(OpMHPOBAHHOCTh HKOJOTMYECKON KYJIbTYphbl, NOHHUMAaHHUE BIUSHUSA
COLIMAJIbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSIHUE IPUPOAHOU H
COLIMAJIbHOW Cpelbl, OCO3HAHHWE TJO00ATBHOTO XapakTepa HSKOJIOTHYECKUX
po0seM, OpUEHTALMS Ha IPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUMU I PELICHUS
3a/a4 B 00JIACTH OKPYKAIOMICH Cpe/Ibl, INTAHUPOBAHUE MTOCTYIKOB U OLIEHKH MX
BO3MOJKHBIX ITOCIEACTBUN ISl OKPYKAIOIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAyKd M  OOIIECTBEHHON MpPAaKTUKW, [OHHUMAaHHE
MaTEeMaTUYECKONW HayKu Kak cepbl YeTOBEYECKON NEeSATEIHHOCTH, ITAloOB €€
pPa3BUTHSL M 3HAYMMOCTH JUI Pa3BUTUS LMBWIM3ALWHU, OBIAJCHUE S3bIKOM
MaTEMaTUKH M MaTEMaTUYECKOM KyJbTypOW Kak CpEJICTBOM IIO3HAHMS MUDa,
TOTOBHOCTb OCYLIECTBIIATH NPOEKTHYK0 M HCCIIENOBATEIBCKYIO IEATEIBHOCTD
WHJUBUYAJIBHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble JJornyeckue aeicTBUA:

BBISBJISITh U XapaKTEPHU30BaATh CYIIECTBEHHBIC MPHU3HAKA MATEMATUUYECKUX
OOBEKTOB, TIOHSATHM, OTHONIEHUH MEXKAY TOHATUAMH, (OPMYIUPOBATH
ONpeaEeICHUS TTOHSATHH, YCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK
KiaccuuKalui, OCHOBAaHUS JJisi OOOOIIEHHWS ¢ CpPaBHEHUS, KPUTEPUH
MPOBOJMMOT0 aHAJIN3a;

BOCIIPUHUMATh, (DOPMYIHpOBaTH U  IPEoOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHbBIC U OTPUIIATENIbHBIE, EAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBIABJISITH ~ MATEMATHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M WU
IpPOTUBOpEUHUs B (paKkTaxX, JaHHBIX, HAOIIOJACHUSAX U YTBEPXKJICHUX, IIPeJiaraTh
KPUTEPUU ISl BBISIBJICHHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHI;
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JIeNIaTh BBIBOJBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JIEAYKTHUBHBIX U
WHAYKTHBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUCHHI 110 aHAJIOTHH;

IPOBOJIUTH CaMOCTOSITENTHHO JI0Ka3aTeNbCTBA MaTEMaTHICCKUX
yTBEpXKJEHUH (MIpsMbIE W OT MPOTUBHOTO), BBICTPAWBATh AapPTyMEHTAIIHIO,
MIPUBOUTH MTPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKIACHUS
Y BBIBOJIBI;

BbIOMpATh CIOCOO pelIeHHs] Y4eOHOW 3aaadd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElIeHUs, BbIOMpaTh HaubojJee NOAXOAANMH C  y4E€ToM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBareibckue AeiicTBUS:

WCITOJIH30BaTh BOTIPOCKHI KaK MCCIIEIOBATEIHCKAA WHCTPYMEHT ITO3HAHMSI,
dbopMynHpoBaTh  BOMPOCHI, (UKCHPYIONIME MPOTHUBOpEUYUE, MpolIemy,
YCTaHABIMBAThH UICKOMOE U JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, aPTYMEHTHPOBATH
CBOIO MO3HIINIO, MHEHUE;

MIPOBOJIUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
WCCJICIOBAHNE IO YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTHYEeCKOTO OOBEKTa,
SIBJICHHUSI, TIPOTIECCA, BHISBIICHUIO 3aBUCHMOCTEN MEX Iy OOBEKTaMH, SBICHUSIMH,
poleccamu;

CaMOCTOATETHLHO (POPMYIUPOBATH OOOOIIEHHSI U BBIBOJBI TI0 Pe3yJibTaTaM
NPOBEIEHHOTO HAONIOJICHUS, WCCJICNIOBaHMs, OIECHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTaTOB, BRIBOJIOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKe BBIJIBUTAThH
MIPETOIONKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIOBHUSIX.

Pabora c nnpopmanmeii:

BBISIBIISITH J€UIIUTHI HTHPOPMAIIUHU, JAaHHBIX, HEOOXOIMMBIX JIJIsl OTBETA Ha
BOMIPOC U JJIs PEIICHUS 3a]1auH;

BbIOMpaTh  MHPOPMALIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHUPOBATH HH(OpPMAIUIO
pPa3IUYHBIX BUJOB U (POPM IIpeICTaBIICHHUS;

CTPYKTYPHpPOBaTh UH(OPMAIMIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OILICHUBATh HaJEKHOCTD uHdopMaIu 1o CaMOCTOSATENILHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KomMMyHukaTuBHBIE YHHBeEpPCaJIbHbIEe YUeOHbIE 1eCTBUS
OOmmenue:
BOCIIPUHUMATH U (DOPMYITUPOBATH CYXKJACHHUS B COOTBETCTBUU C YCIOBUSIMU
U MHEeSIMA OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkKaTh CBOIO TOYKY 3PCHHS B
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YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS M0 XOAY pELICHUs 3aJauH,
KOMMEHTUPOBATh MOJYYEHHbIN PE3yJIbTaT;

B X0JIe 00CYXJCHUS 33]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
npoOyieMbl, pelmaeMoil 3aJadd, BbICKA3bIBaTh MJIEW, HAIEJICHHbIE HA TOUCK
pELIEHMs], COMOCTABIATh CBOM CYKJEHUS C CYXACHHUSIMHU APYIHMX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3jM4yMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(opMynHpOBaTh pa3HOIJIACHs, CBOU BO3PAKEHUS;

OpEACTaBIATh  pe3yJbTaThl  peIIeHUs  3aJauyd,  OKCIEPHUMEHTA,
MCCJIEI0BAHMSI, MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (hOpMAaT BBICTYIUIEHHUS C
y4€TOM 3aJ71a4 IPE3CHTAI[UU U OCOOCHHOCTEH ayIUTOPHUHU.

PeryisiTuBHbIe YHUBepcaJibHbIe YUeOHbIe 1elicTBUS

Camoopranuszanus:

COCTAaBJIAThH TIaH, aJITOPUTM PEILICHUS 3a7]a41, BHIOUPATh CIIOCOO pelleHus
C y4€TOM HMEIOIIHUXCA PpECcypcoB U  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApHAHTHI PEHICHUNH C Y4ETOM HOBOM
uH(pOpMALIHIH.

CaMOKOHTPOJIb, SMOLUMOHAJbHbIH NHTEJJIEKT:

BJIAJETh HAaBBIKAMU I[IO03HABAaTEJIbHOM pediieKCuH Kak OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobamMu CcamMOMNpPOBEPKH, CAMOKOHTPOJISI MpOIecca U pe3ysibTaTa pelieHus
MaTeMaTHYE€CKOM 3a/1a4H;

IpEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPY PEIICHUH 33/1a4H,
BHOCUTb KOPPEKTUBBI B JIESITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAUJCHHBIX OMNOOK, BRISIBICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa IEJIH U YCIOBUSIM, OOBSICHSITH
MPUYUHBI  JIOCTMXKEHHUS WIM HEJIOCTHIXKEHHS Pe3yJIbTaTOB JIEATEeIIbHOCTH,
HaxXOJUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eSITEJIbHOCTD:

MMOHMMATh U UCMOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHIMBUIYaJTIbHOU
paboThl TpU pEmIeHUH Y4eOHBIX 3a7]a4y, MPUHUMATH I1€JIb COBMECTHOM
NEeSTENHHOCTH, IIAHUPOBATh OPTAHU3AINIO COBMECTHOUN PabOThI, pacTipeIeIsITh
BUJIbI PabOT, JOrOBapUBATHCS, OOCYXKIATh MPOLECC U Pe3yiabTaT pabdoTHI,
000011aTh MHEHUS HECKOJIBKUX JTIOJICH;

y4acTBOBATh B IPYMIOBHIX hopMax paboThl (00CYk)aeHUsI, 0OMEH MHECHH,
«MO3TOBBIE IITYPMBI» U WHBIE), BBIIONHITH CBOI YacTh paboOThl U
KOOPJIMHUPOBATh CBOM JICHCTBUSA C JPYTUMH YJICHAMU KOMAaHJbI, OIICHUBATH
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KayeCTBO CBOET0 BKJIAJIa B OOIIMI IPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJEHCTBUS.

HPEIMETHBIE PE3YJ/IbTATBI

K xoniy 10 kinacca oOyvaromuiicss HayduTCs:

e CBOOOJIHO ONEPHPOBATH OCHOBHBIMHU IOHSATHUSMH CTEPEOMETPHH TPH
pEIIeHNH 337249 U MTPOBEICHUHA MaTEeMAaTHUECKUX PACCYKICHUN;

e TPUMEHATH AKCUOMBI CTEPEOMETPHH ¥ CJICICTBUS U3 HUX MMPU PEIICHUN
TCOMETPUIECCKUX 3a7ad;

e KJIACCH(HUIIMPOBATH B3aUMHOE PACTIOJIOKECHHE MPSMBIX B IPOCTPAHCTRE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATh TOHATHUSIMH, CBSI3aHHBIMA C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXKAY MPSIMOU H
MJI0CKOCTHIO;

e CcBOOOJIHO OTIEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,

e CBOOOJIHO pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MpU3Ma,
nupamMua, MPSMOYTOJIbHBIN Mapajuiesenune, Kyo);

e KJIAaCCH(UIIUPOBATh MHOTOTPAHHUKH, BBIOMpAas OCHOBAaHHS  JUIS
KJIacCU(UKaIINH,

e CBOOOJIHO OIEpPUPOBATh TOHATUSIMH, CBSI3AHHBIMU C CEUYCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

e BBINOJNHATH  MMApAUICNIbHOE,  LEHTPAIbHOE HW  OPTOTOHAIBLHOE
MPOCKTUPOBaHUE (PUTYP HA INIOCKOCTh, BBHITIOIHITH U300paskeHust GUryp
Ha TUIOCKOCTH;

e CTPOUTH CEYCHHSI MHOTOTPAHHUKOB PA3IMYHBIMHA METOAMH, BBITIOTHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH IUIOIIAAM IMOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma,
nUpaMua), TEOMETPUICCKUX TEN C TPUMEHEHHEM (HOPMYIT;

e CBOOOMHO ONEPUPOBATH TMOHSATHUSIMHU: CHMMETPHS B MPOCTPAHCTBE,
IIEHTP, OCh M IUIOCKOCTh CHUMMETPHH, LEHTP, OChb M IIIOCKOCTh
CUMMETPHUH (PHUTYPHI;

e CBOOOJHO OMEPHPOBATH MOHITUSIMH, COOTBETCTBYIOIUMH BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBITIOJHATH ICHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJla4d Ha JIOKA3aTCIIbCTBO MATEMAaTHYECKHX OTHOIICHUH W
HaXOXKJICHUE TeOMETPUUECKHUX BEITMYHH, TIPUMCHSS U3BECTHBIE METOIbI
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Py PEIICHMM MaTeMaTHYeCKHX 3a7a4 IOBBIIMICHHOTO W BBICOKOTO
YPOBHS CJIO)KHOCTH;

e TMPUMEHATH MPOCTEHINHME TPOrPAaMMHBIE CPEACTBA M JIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPH PEIICHHH CTEPEOMETPHYCCKUX
3amadq;

e W3BJICKATh, MPEOOPA30BBHIBATHP W HHTEPIPETUPOBATH HMH(POPMAIIHUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX (PUTYypaxX, MPEACTABICHHYIO Ha
yepTekax u pUCYHKaXx;

e TMPUMEHATH TOJyYEHHbIC 3HAHWS Ha TPAKTUKE: CPAaBHUBATH W
aHAM3UPOBATh peabHbBIC CUTYAIluH, TPUMEHSTh U3YICHHBIC TTOHSATHUS B
mpoIecce TOMCKAa PEIICHUS MaTeMaTUYeCKh CHOPMYTUPOBAHHON
poOIeMBI, MOJICTUPOBATh PEAIbHBIC CUTYallud Ha S3bIKE T€OMETPHH,
HCCIIEIOBATh MTOCTPOCHHBIC MOJICTT! C WCIIOJIb30BAaHUEM
TCOMETPUYCCKUX TIOHATHH W TeopeM, arrmapara aiareOpbl, pemaTh
MPAKTUYECKUE 3a/layi, CBA3aHHBIE C HAXOXJICHHEM TE€OMETPUUYECKHUX
BEITUYWH;

e HMETh NPENCTABICHUS 00 OCHOBHBIX dTamax Pa3BUTHS T€OMETPHH Kak
COCTaBHOM 4acTH (yHIaMEHTA PAa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiacca o0yyaromuics HayquTCs:

e CBOOOJIHO OMIEPUPOBATH MOHATHUAMH, CBI3AHHBIMU C IUJIUHAPUUYECKOH,
KOHUYECKOH M Cc(hepuvecKoil MOBEPXHOCTSAMHU, OOBICHATH CIOCOOBI
MOJTYYCHUS;

e ONEpPUPOBATHh TMOHSATHUSAMH, CBSI3aHHBIMH C TEJIaMH  BpAICHUS:
WJIMHAPOM, KOHYCOM, Cepoii U IapoM;

e pacrmo3HaBaTh TeNa BpalleHus (UUIUHApP, KOHYC, chepa u 1map) u
OOBSICHATH CIIOCOOBI TTOJIYYECHHSI TEJl BpaIlCHUS;

e KJIACCH(UIIMPOBATH B3AUMHOE PACIIOJIOKEHHUE C(PEephl U MIIOCKOCTH;

e BBIYUCIIATH BEJIMYHUHBI DJIIEMEHTOB MHOTOIPAHHHKOB M TEJl BpalleHUS,
00BEMBI U MIIOMIAIA TTOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUs,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C KOMOMHAITUSIMHU TEN
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cepy U
ONMCaHHBIN 0K0JI0 cepsl, chepa, BHCaHHAS] B MHOTOTPAHHUK WU TEJI0
BpalllCHMUS;

e BBIYUCIIATH COOTHONICHUS MEXIY IUIOMAIIMA TOBEPXHOCTEH W
00BEMaMU OJOOHBIX TEJI;

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

AHO 00 "AKAEMUS", 3IMAPEBA UPVHA BUKTOPOBHA, FEHEPAJbHbIN 20.09.23 15:14 (MSK) Ceptudukat 01ECA179006BAF558347F8E665810E87FC
AWNPEKTOP




e n300paxaTb H3ydaeMble (UTYPHI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TEJl BpaAIICHMUS;

e W3BJIEKaTh, MHTEPIPETUPOBATH W MPEeOOpPa3OBbIBATH HMH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUIypax, MPEACTABICHHYIO Ha
YyepTexkax U pucCyHKax;

e CcBOOOJIHO ONEPUPOBATH NOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBINOJIHATH ONEpALMU HAJl BEKTOPAMH;

e 33/1aBaTh IUNIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPIUHAT;

e pemarb TIEOMETPUYECKHE 3aJa4l Ha BBIYMCICHHE YIJIOB MEXKIY
NPSMBIMU ¥ TUIOCKOCTSIMM, BBIYMCIEHUE PACCTOSHHM OT TOYKH M0
IJIOCKOCTH, B LIEJIOM, HA IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOAA
IIPU PELICHUY;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMH, CBA3AHHBIMU C JIBIDKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KECHUM;

e BBINOJHATh H300paKEHUS MHOTOTPAHHUKOB M TEJN BpalleHUA MpH
MapaJJICIbHOM TIEPEHOCE, LEHTPAIbHOW CHMMETPUH, 3EPKAIBHOU
CUMMETPHH, IIPU TTOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHus MOJ00MS;

e CTPOWTH CEYEHUSI MHOIOTPAHHUKOB U TE€J BPAIICHUS: CEUYEHUS LUIMHIPA
(mapajuiebHO W NEPHEHIUKYJISIPHO  OCH), CEUEHHs KOHyca
(mapanenbHble OCHOBAHUIO U MPOXOJAIINE Yepe3 BEpLINHY), CEUCHUS
mapa;

e HCIIOJB30BAaTh METOJBI IMOCTPOCHUS CEUYEHHUI: METOJ CJIEJ0B, METOJ]
BHYTPEHHETO IPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH IIJIOCKOCTH;

e JIOKa3bIBaTh FT€OMETPUUYECKHE YTBEPKIACHUS;

e TMPUMEHATH TeoMeTpuuecKue (aKThl IJIsl PEIICHUS CTEPEOMETPUIECKUX
3a/1a4, IPEAIoNAralolliuX HECKOJBKO IIaroB PEIICHMS, €CIH YCIOBUS
MPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOM (hopMme;

e pelaTh 33/]a4d Ha JI0KA3aTEJIbCTBO MATEMaTUYECKUX OTHOILICHWHN u
HAXO0JICHHE T€OMETPUYECKUX BEIUYMH;

e TPUMEHSTH MIpOrpaMMHBIC Cpe/acTBa 51 AJIIEKTPOHHO-
KOMMYHUKAIIUOHHBIC CHUCTEMBI TIPH PEIICHUU CTEPEOMETPUUECKHUX
3aJ1a4;

e IIPUMEHATH IIOJYYEHHbIC 3HAHHUS HA IIPAKTUKE: CPaBHUBATH,
AHAIM3UPOBATh W OLECHUBATH pEaJIbHbIC CHUTYyallUW, MPUMEHATH
M3yYECHHBIE TIOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE NTOUCKA PEIICHUSA
MaTeMaTH4ecku CHOPMYJIMPOBAHHOW  MPOOJIEeMBbl, MOJIEIUPOBATH
pealibHbIE CUTYallMU HA SI3IKE T€OMETPHUH, UCCIEAOBATh MOCTPOCHHBIE
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MOJCJIM C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHSATUH UM TEOpeM,
ammapara anareOpbl, peliath MNPAKTUYECKUE 3aJlaud, CBSI3aHHBIE C
Hax0XJICHUEM T€OMETPUUECKUX BEIINYNH;

e UMETh MPEJCTABICHUSI 00 OCHOBHBIX dTalax Pa3BUTHUSI TEOMETPUU Kak
COCTaBHOM 4yacTu (pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacoB
Ne HauMeHoBaHMe pa3ienoB u DJIeKTpPOHHbIe (LM (ppoBbIE)
Kontpoabnbie | IlpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE PecypcChl
padoThI padoThbI
1 BBeneHue B cTepeoMeTpuio 23 1 1 https://math100.ru/ege-profil2024/
2 Baaniioe pacrionokeriie 6 1 1 https://math100.ru/prof-ege_2022 13-1/
NPSIMBIX B IIPOCTPAHCTBE
3 HapaHHeHBVH OCTb HPAMBIX 1 8 1 1 https://math100.ru/prof-ege 2022 13-4/
IUIOCKOCTEH B IPOCTPAHCTBE
[TeprieHAMKYASIPHOCTD
4 MPSIMBIX U MIJIOCKOCTEH B 25 2 1 https://math100.ru/prof-ege_2022_13-2/
IIPOCTPaHCTBE
Vrisl 1 pacCTOSHUS 16 1 1 https://math100.ru/prof-ege_2022_13-3/
MHororpanHuKn 7 1 1 https://math100.ru/prof-ege_2022_13-9/
https://ege-
7 BekTophl B mpocTpaHCTBE 12 1 1 study.ru/ru/ege/materialy/matematika/vektory-
v-prostranstve-i-metod-koordinat/
IT .
8 OBTOPCHHE, 0606H16HI/IVG 1 5 2 https://math100.ru/ege-profil2024/
cucTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 102 10 7
I10 ITPOTPAMME
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https://math100.ru/ege-profil2024/
https://math100.ru/prof-ege_2022_13-1/
https://math100.ru/prof-ege_2022_13-4/
https://math100.ru/prof-ege_2022_13-2/
https://math100.ru/prof-ege_2022_13-3/
https://math100.ru/prof-ege_2022_13-9/
https://ege-study.ru/ru/ege/materialy/matematika/vektory-v-prostranstve-i-metod-koordinat/
https://ege-study.ru/ru/ege/materialy/matematika/vektory-v-prostranstve-i-metod-koordinat/
https://ege-study.ru/ru/ege/materialy/matematika/vektory-v-prostranstve-i-metod-koordinat/
https://math100.ru/ege-profil2024/

11 KJIACC

KoanuyecTBo 4acoB

Ne HauMmeHoBaHMe pa3neioB DJIeKTpPOHHbIe (LM (pOBbIE)
Kontpoabubie | IlpakTuueckue
n/n U TeM IPOrpaMmbl Bceero o0pa3oBaTesibHbIE PeCypChl
padoTsbl padoTbI
1 AHanuTuyeckas reoMeTpus 15 1 1 https://math100.ru/ege-profil2024/
IT .
2 OBTOPEHIE, 000DIEHe i 15 1 1 htps://math100.ru/ege-profil2024/
cucTeMaTu3alus 3HaHUH
3 O6BEM MHOrOrpaHHUKA 17 https://math100.ru/prof-ege_2022_13-9/
4 Tena BpaieHus 24 https://math100.ru/prof-ege 2022 13-8/
IT
5 H(),Flaﬂn TOBEPXHOCTI 1 9 1 1 https://math100.ru/prof-ege 2022 13-8/
00BbEMBI KPYTJIBIX Tell
6 JBuxeHus 5 1 1 https://www.resolventa.ru/demo/diaggia8tv.htm
IT .
7 OBTOPCHHC, 06061ueH1fe 1 17 2 https://math100.ru/ege-profil2024/
cucTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB
- 102 9 6

10 [TIPOTPAMME
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https://math100.ru/ege-profil2024/
https://math100.ru/ege-profil2024/
https://math100.ru/prof-ege_2022_13-9/
https://math100.ru/prof-ege_2022_13-8/
https://math100.ru/prof-ege_2022_13-8/
https://www.resolventa.ru/demo/diaggia8tv.htm
https://math100.ru/ege-profil2024/
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