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MNOSACHUTEJBbHAS 3AIINCKA

l'eomerpust sBisieTcss OAHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpPEIHEro OOIIero
o0Opa3oBaHUs, TaK Kak 00eCIeYNBACT BOZMOXKHOCTh U3YYCHHUS JTUCITUIUINH €CTCCTBCHHO-HAYIHON
HaIMpPaBJICEHHOCTH M TMPEAMETOB T'yMaHUTapHOTro LuKa. [IOCKOIBbKY JIOrHMYecKOoe MBIIICHUE,
dbopMupyeMoe TpU H3YYCHUH OOYYAIONIUMUCS TMOHITHHHBIX OCHOB TE€OMETPHUH, IMIPH
JOKA3aTeIbCTBE TEOPEM M IOCTPOCHHUU IETIOYKU JIOTHUSCKHUX YTBEPKACHUU TPU PEIICHUH
reOMETPUYECKHX 3a/lad, YMEHHE BBIIBUTaTh W OMNPOBEPraTh THIOTE3bl HEMOCPEACTBEHHO
HUCTIOJIB3YIOTCA TPH PCUHICHUH 3ada4 C€CTCCTBCHHO-HAYYHOI'O HHWKJIA, B YaCTHOCTU (1)I/I3I/I‘-ICCKI/IX
3aad.

Lenb ocBoenust mporpammbl yueOHOTO Kypca «['eoMerpusi» Ha yriyOJIE€HHOM ypOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CHOCOOHOCTEH oOOydarolmuxcs HpU HU3YyYEHUM T'€OMETPUH, Kak
COCTaBJISIONICH TpeAMEeTHOW obOmactn «Marematnka W WH(OpPMATHKa» depe3 obecreueHue
BO3MOXXHOCTH TMPHOOPETEHUS M HUCIOJb30BaHUS Ooliee TNITyOOKUX T'€OMETPUYECKHX 3HAHUH U
NEeUCTBUM, CHEU(UUHBIX TE€OMETPUU, U HEOOXOIUMBIX JUISl YCIEIIHOTO MPO(eCcCHOHATBEHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIOJIF30BAHUEM MAaTEMATHUKH.

[IpropuTeTHBIMHU 331a4aMH Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE, PACHIMPSIOMINMU
U YCUJIMBAIOUIMMH Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCS:

pacHIMpeHue TMpPEACTaBICHUsT O TEeOMETPUU KaK dYacTH MHPOBOM KyJIbTYphl U
(hopMUpOBaHHE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MHUPOM;

(¢bopMupoBaHME TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTUYEeCKUX MOJENSAX, TO3BOJSIONIMX OMUCHIBATH M H3y4aTh pa3HbIe SIBICHUS
OKpY’KaIOIIEeT0 MHpa, 3HAaHUE MOHATHIHOTO ammapaTa 1o pasneny «CrepeomeTpus» ydeOHOro
Kypca reOMeTpHH;

(hopMUpOBaHHE YMEHHSI BJIaJI€Th OCHOBHBIMU MOHSTUSIMH O TPOCTPAHCTBEHHBIX (UTYpax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (GopMyn M yMEHHE MX NPUMEHSTb, YMEHUS
JI0Ka3bIBaTh TEOPEMbI M HAXOIUTh HECTaHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(¢hopMUpOBaHHE YMEHHsI paclo3HaBaTh Ha YepTekaxX, MOJCISIX U B PEallbHOM MHpe
MHOT'OI'paHHUKHU U TE€Jia BpallICHUSA, KOHCTPYUPOBATb T'COMCTPUICCKUEC MOICIIN,

(dhopMupoBaHue MOHUMAaHUS BO3MOKHOCTH aKCHOMaTHYECKOT0 MOCTPOCHUS
MaTeMaTHYECKUX TeOopui, (POPMUPOBAHHE MOHMMAHMS POJIM AKCHOMATHKU IpPHU TNPOBENECHUU
pacCyXIEHHUI;

(dbopMupoBaHHE YMEHHs BIAJETh METOAAMH JI0KA3aTeIbCTB M aJTOPUTMOB pEICHUS,
YMCHHUA WX [PUMCHATH, I[POBOAHUTH HOOKA3aTCIBHBIC PACCYXIACHUA B XOAC PCHICHUA
CTEepEOMETPUYECKUX 3aJad W 3aJady C [PaKTHUYECKUM cojepkaHueMm, (OopMHUpOBaHUE
npeACTaBJICHUA O HGO6XOI[I/IMOCTI/I J0Ka3aTCJIbCTB  IIPU O6OCHOBaHI/II/I MaTEMATHNYCCKUX
YTBEP>KJICHUM U POJIM AaKCUOMATHKH B IIPOBEICHUM JIETYKTUBHBIX PACCYXKICHUI;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEUICKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
06yqafoumxc;1, O3HaBaTeIbHOU AKTUBHOCTHU, HCCICOAOBATCIBCKHUX yMeHI/II\/'I, KPUTUYHOCTHU
MBIIUJICHHS], UHTEPECa K U3YYEHHUIO T€OMETPUH;

¢bopMupoBanre (QYHKIMOHATHHOW T'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHUS
pacrio3HaBaTb MPOABJICHUA TCOMECTPHUYCCKUX HOHSITHFI, O6’b€KTOB )51 SaKOHOMepHOCTCﬁ B
peaNbHbIX KU3HEHHBIX CUTYallUAX W MPHU U3YYEHUH JAPYTUX yYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEANbHBIX CHUTYallUld, HCCIEIOBAHUS
IIOCTPOEHHBIX MOJEJIEH, HHTEPIIPETALUU IIOJYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COZIEP)KAaTEIbHBIMU JIUHUSAMH ydeOHoro kypca «['eomerpus» B 10-11
Kjaccax sBOTCS: «IIpsiMBle M IUIOCKOCTM B HIpOCTpaHcTBe», «MHororpanuukmu», «Tena
BpalleHus», «BEeKTOpbI 1 KOOPIMHATHI B IPOCTPAHCTBEY, «JIBMKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHWE «YMETh OIEPUPOBATH MOHITUSIMU,
pelieBaHTHBIMHM T€OMETPHH Ha yriyOon€HHOM ypoBHE oOyueHust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEP’KATENIbHBIM JIMHUSIM Yy4eOHOro Kypca, a (OpMUPOBAaHUE JIOTUYECKUX YMEHUU
pacmpesnensercs HE TOJIbKO MO COJAEpXKaTEeNbHBIM JIMHHUAM, HO M TIO ToJaM OOYy4YeHHS.
Copepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yabTaTaM  OCBOCHHS
®enepanbHON pabouell MPorpaMMbl, paclpeneaéHHbIM 0 roaM 00y4YeHHs], CTPYKTYPHUPOBaHO
TakKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOMpOcaM oOydaromuecs
oOpallaguch HEOJHOKPATHO. OTO TMO3BOJISIET OPraHW30BaTh OBJIAJEHUE I'€OMETPUUYECKUMU
MOHATUSIMH M HaBbIKAMHU IIOCJIEJOBATEIbHO M IOCTYNATEIbHO, C COOJIIOIEHHEM NpUHIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHMUSA BKJIIOYaTh B OOILIYI0 CHCTEMY TI€OMETPUYECKUX
MIpe/ICTaBIeHUI 00yJarommXcs, pacupss U yriyosnss e€, oOpa3ys MpOYHbIE MHOKECTBEHHBIE
CBS3U.

[epexoxa K U3y4eHUIO T€OMETPUU Ha YIITyOJIEHHOM YPOBHE IO3BOJISIET:

co3aarb ycnoBus s auddepeHumanyu  00y4eHHs, NOCTPOEHHUS WHAMBHUIYaJbHBIX
o0pa3oBaTeNbHBIX MpOTpamMM, OOECHedYuTh YriayOJNEHHOE HW3YYeHHE TEeOMETpPHUM  Kak
cocTaBIoLIeH yueOHOTo npenMera «MaTemMaTukay;

MOATOTOBUTh O0YYarOMIMXCS K MPOAOKEHUIO M3YYEHHUS MaTeMaTHKH ¢ y4ETOM BbIOOpa
Oynymeit npodeccun, obecrieynBasi MPEEMCTBEHHOCTh MEXAY OOIIMM M HpOo¢ecCHOHATBHBIM
oOpa3zoBaHUEM.

Ha u3ydenue ydeOHOro kypca «l'eomerpusi» Ha yriayoiaéHHoMm ypoBHe oTBoautcs 201
gaca: B 10 kmacce — 102 gaca (3 gaca B Hezmento), B 11 kimacce — 99 yaca (3 yaca B HEJENi0).

Paboraem mo YMK Aranacsu JI.C. u np. «l'eomerpuss 10 — 11 kmaccei», ba3oBsiii u
yrayonéunetii ypoBau, M. «IIpocsemenuey, 2023. Kak ns yueHuKa, TaK ¥ I YIUTEIIA.



COIEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE MOHATUS CTEpeOMETpUU. Touka, mpsiMasi, III0CKOCTh, MpocTpaHcTBO. [IoHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUHU U CJIEACTBUS U3 HUX.

B3anMHOe pacrosnioxeHue NpsMbIX B IIPOCTPAHCTBE: NEPECEKAOLINECS, NTapaJlIeIbHbIE U
CKpemuBaromuecs npsaMele. [Ipu3zHaku ckpemuBaromuxcs npsmseIx. [lapamieasHOCTs TPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NapaUIeNIbHBIE MPSMBIE B IPOCTPAHCTBE, NMAPAJLIEIBHOCTh TPEX
NpsIMBIX, [Apa/UIeIbBHOCTh NPsIMOM M IJIOCKOCTH. [lapamiensHOoe W LEHTpaJbHOE
MPOCKTUPOBaHUE, n300paxkeHne puryp. OCHOBHBIC CBOMCTBA MapalJICIbHOTO MPOEKTUPOBAHUS.
N3o0pakenue ¢puryp B napauiesbHON NPOEKIMU. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMH, YTOJl
MEXKIy NPSIMBIMM B IPOCTpaHCTBE. [lapayienbHOCTh MIIOCKOCTEH: NMapajuleibHbIE IIIIOCKOCTH,
CBOMCTBa MapaUIeIbHBIX TI0CKOCTeH. [IpocTelimue npocTpaHcTBEHHBIE (PUTYPHI HA TIJIOCKOCTH:
TETpa’aAp, NapajljIe/eNuIIe], IOCTPOCHUE CEYCHU .

[lepneHauKynsIpHOCTH HPSIMOM M IUIOCKOCTH:  IEPHIEHIUKYJISPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MpSMBbIE Napajule]bHblE MW IEPHEHIUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIISIPHOCTA IPSIMOM M IIOCKOCTH, TeOpeMa O NPsIMOM IEPHEHIUKYISIPHOU
mwiockocTd. OpTOroHajabHOE NpOeKTUpOBaHUE. lleprneHauKyasip U HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PAacCTOSIHUE OT MPSIMOM 10 IJIOCKOCTH, MPOEKIHs (PUrypbl HA MIOCKOCTb.
[lepneHquKyIsApHOCTH IUIOCKOCTEN: IPU3HAK NEPIEHAUKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema
0 TPEX NMEPIEHAUKYIISIpaXx.

VYTIuIBl B IPOCTPAHCTBE: YIOJI MEXAY IIPSAMOM U IUIOCKOCTBIO, IBYTPAHHBIN YIOJI, TUHEWHBIN
yroyl JIBYrpaHHOro yria. TpéXrpaHHblii M MHoOrorpaHHsle yribl. CBOICTBa IUIOCKMX YIJIOB
MHOTOrpaHHoro yria. CBOWCTBa IUIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKH

Buael MHOrorpaHHMKOB, pPa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yrosbHas npusma,
npsMas ¥ HakJIOHHAs TPU3MBIL, OOKOBas M TOJIHAs MOBEPXHOCTh Npu3Mbl. llapamienenumnen,
NPSIMOYTOJIBHBIN MMapajuleJIeNMIe] W ero cBoicrBa. Kparyailime nyTH Ha ITOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. IlpoctpanctBennas teopema I[ludaropa. ITupammma: n-
yrojibHasi IUpaMuia, IpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX rpaHel
MpaBUJIBHON nUpamubl. lIpaBuibHBIE MHOTOIpDaHHMKH: IPAaBHIIbHAs NpPHU3Ma M IIpaBUIIbHAsS
nupamua, NpaBuibHasi TpeyrojbHas NUpaMuia U NpaBWIbHBIA TeTpasap, kyo. [lpencrasnenue
O MPAaBWJIBHBIX MHOIOTPAHHUKAX: OKTAdP, TOACKASAP U UKOCADIP.

Bbluncnenue 31eMEHTOB MHOTOTPAHHUKOB: péOpa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH U IIOJIHOW IIOBEPXHOCTH IMPSAMOM IIPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsiMOM mpu3Mbl. [Lmomaas OGOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH
IIPaBWJIBHOW NMUPaMHIbI, TEOPEMA O IIJIOIAAN YCEUEHHON MUPAMMIBI.

CuMMeTpust B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPaBUIIbHBIX MHOI'OI'DAHHUKOB.
CumMeTpusi B MNpaBWIbHOM MHOTOIPDAaHHUKE: CHMMETpHUSl Mapajljiesienuieaa, CUMMETPHUs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIbHOW TUPAMMIBI.

BexTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[loHsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE U IPOTHBOIIOJIOKHO HAIIPABIICHHBIE BEKTOpbl. PaBeHCTBO
BEKTOpOB. JIEHCTBUSA C BEKTOpPAaMH: CIIOKEHUE M BBIUUTAHHUE BEKTOPOB, CYMMa HECKOJBKHMX



BEKTOPOB, YMHOXKCHHE BeKTOpa Ha uymcio. CBoiicTBa CJOXEHHs BEKTOpoB. CBOMCTBa
YMHOXEHUSI BeKTopa Ha yucio. [loHsTHe KOMIUTaHapHBIE BEKTOPHL. [IpH3HAaK KOMILTAHAPHOCTH
Tpéx BekTopoB. [IpaBuio mapamnenenumena. Teopema O pa3oKEHHH BEKTOpa IO TPEM
HCKOMIUTAHAPHBIM ~ BeKTOpaM. [IpsMoyroyibHasi cucTeMa KOOpIWHAT B  MPOCTPAHCTBE.
Koopaunatel BekTopa. CBsI3b MEXKAY KOOpIMHATAMU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOIN
MeX 1y BekTopamu. CKalsipHOE IMPON3BEICHIE BEKTOPOB.

11 KJIACC

Tesa BpaneHus

[oHsATHA: UWIMHApPUYECKAs TOBEPXHOCTh, KOHHYECKash TIOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpa3yomue mnoBepxHocTed. Tenma BpaleHUs: LUIUHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacnosnoxeHue cdepsl U INIOCKOCTH, KacaTeslbHas MIOCKOCTh K
cdepe. M300paxeHune Ten BpalleHus Ha IIocKocTu. Pa3BépTka muinuHapa u konyca. CummeTpust
cheps! 1 mapa.

O0BéM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIBHOTO
napajuienenunenaa u ciuenctsus u3z He€. OOBEM MPsSMONM M HAKIOHHOW NPHU3MBI, IWIMHJPA,
nupamMuibl ¥ KoHyca. OO0BEM 1mapa U apoBOro CErMEHTa.

KomOunanuu Ten BpalleHuss U MHOTOTpaHHUKOB. Ilpu3ma, BhnucaHHAass B LMJIMHAD,
onucaHHas okosio uHApa. [lepeceuenne cdeprbl u mapa ¢ miockocTeio. Kacanue miapa u
cdepsbl II0cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOI'O OKOJIO Cepsl, Chephl, BNUCAHHON B
MHOT'OI'PaHHUK WM TEJIO BpalllEHUS.

[Inomanp moBepXHOCTH LMIUHApA, KOHYca, Iuiomanb chepsl u e€ yacteil. [logobue B
npoctpadctBe. OtTHomeHne 00BEMOB, TUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpa3oBanne momodus, romorteTus. PemeHue 3agady Ha IUIOCKOCTH C HCIOJIB30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.

IloctpoeHne cedeHH MHOTOIPDAaHHMKOB M TeJd BpALICHUSA: CEYEHHUS IWIMHApA
(mapannenbHO W TEPIEHIUKYISIPHO OCH), CEYCHHUs KOHyca (mapajijieibHble OCHOBAHHUIO M
IPOXOJALINE Yepe3 BEpIIMHY), CEYEHHUs Iapa, METOAbI MOCTPOEHUsS CEYEHUI: METOJl CIIE/OB,
METO]1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M KOOpANHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepanun HaJl BEKTopaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOK€HHUA. [IpsmMoyronbHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA IpU
pELICHUH T€OMETPHUECKUX 3a71ay.

JBH2KEHHSA B IPOCTPAHCTBE

JBwxkenust npoctpancTBa. OroOpakeHus. J[IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JABWXCHUN. Bunbl NBWXEHMI: NapajuIeIbHBIM IEPEHOC, LEHTpalbHAas CUMMETPHS,
3epKajibHasi CHMMETPHsI, TOBOPOT BOKpYT npsiMoil. IIpeoOpazoBanus nogobus. [Ipsimas u cdepa
Diinepa.

3akaunTeIbHOE MOBTOPEHHE KypcCa reoMeTrpusi MCHoJab3yeTCdA NMPH NMOATOTOBKE K
HTOrOBOI aTTECTAI[UH [0 MaTeMaTHKe.



Ilnannpyembie pe3yJibTATHI OCBOCHHUS Y4eOHOI0 MpeaMera.

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxIaHCKOr0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMH  OO0ydaloIlerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOINECTBa, MPEACTABICHHE O MATEeMAaTHYECKUX OCHOBAaX
(GYHKIMOHUPOBAHUSL PA3NTHYHBIX CTPYKTYp, SBICHHH, TPOIEAYpP TPa)KITaHCKOTO OOIIecTBa
(BBIOOpHBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJACHCTBOBATH C COIHMAIBHBIMU WHCTHUTYTaMH B
COOTBETCTBUH C UX PYHKIHUSIMHU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaXkJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCUMCKOM MaTeMaTUKH, LIECHHOCTHOE OTHOILIEHUE K JOCTHUKEHHSIM POCCUHUCKUX
MAaTEMAaTHUKOB U POCCHUMCKOM MATEMaTUYECKON IIKOJbI, MCIOJIb30BAHUE ATUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, cpepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOrO  Hapojaa, Cc(HopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOT0 MOBEICHHUSI, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JTOCTIDKCHUM HAyKH M JACSTEIBHOCTHIO YUEHOTO, OCO3HAHWE JMYHOTO BKJIaJa B TMOCTPOEHUE
YCTOMYHMBOTO OyaYIETO;

4) 3cTEeTUYECKOr0 BOCIUTAHMS:

ACTETUYECKOE  OTHOIIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peLICHUH, pacCyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTeMaTHUYE€CKUM acCleKTaM pa3JINYHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCHUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS MMPUMEHATh MaTeMAaTHUECKHUE 3HAHMS B UHTEpEcax 3J10pOBOTO
u Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0pPOBBIO (310pOBOE
nUTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, pErylspHas (Gu3nueckas akTUBHOCTB),
(u3HUecKOe COBEPIIICHCTBOBAHUE TP 3aHATHUSX CIIOPTUBHO-03I0POBUTENBHON I€SITETFHOCTHIO;

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTh K TPYIy, OCO3HaHHE IIEHHOCTH TPYIOJIO0US, MHTEPEC K Pa3IHuuHBIM cepam
npoecCHOHANBHON NEesATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHUIOKECHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedn npodeccuu U Pearn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIC TIUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA TIPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAaKTHYECKUX 3a7]a4 MaTEMaTHUYEeCKON HalpaBIeHHOCTH;

7) 3K0JIOTHYeCKOro0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh SKOJIOTMUECKOM KYJIbTYpbl, TOHMMAaHUE BIUSHUSA COIUAIBHO-
SKOHOMHMYECKUX IPOILIECCOB HA COCTOSHHE MPHUPOAHON M COLMAIBHOW Cpelbl, OCO3HaHUE
I00ALHOTO  XapakTepa  AKOJOTMYECKHMX  IpoOlieM, OpHeHTalus Ha  [PUMEHEHHE
MAaTeMaTHYEeCKUX 3HAHWM JUIS PEIICHUs 3a7ad B 00JIACTH OKPYXAIOIIEH Cpe/bl, TUIAHUPOBAHUE
MOCTYIKOB M OI[CHKH MX BO3MOXKHBIX MTOCIIECTBUI JIJIs1 OKPY>KAIOILIEH Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSA HAYKH M OOIECTBEHHOW MPAaKTUKH, TOHMMaHHWE MAaTeMaTHYeCKOW HayKH Kak cdepsl



JeJI0OBEUYECKOU JACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTHU I pa3BUTHA LIUBUIIW3AllUU,
OBJIaJICHUE SI3BIKOM MaTEMAaTHKH U MaTeMaTHYSCKOM I(yanypOﬁ KaK CpCACTBOM IMO3HAHUSA MUDPA,
TOTOBHOCTH OCYIICCTBJIATH NPOCKTHYIO U UCCICAOBATCILCKYIO ACATCIIBHOCTh HHANBUAYAJILHO U

B TpYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHHBEPCAIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jiornueckue a1eicTBUS:

BBISIBIISITH M XapaKTEPH30BaTh CYIIECTBEHHBbIC IMPU3HAKM MaTEeMAaTHUYECKUX OOBEKTOB,
MOHATHW, OTHOIICHWH MEXIy MOHATUAMHU, (POPMYIHpPOBATH OINPEACICHUS TOHATHUH,
yCTaHABIMBATh CYIIECTBEHHBIM MpHU3HAK KiacCU(UKAllMK, OCHOBaHUS [JIsi 00O0OIIEeHUs u
CpaBHEHHUS, KPUTEPUU TPOBOJUMOIO aHAIM3A;

BOCIIPUHUMATh, (OPMYIHPOBATh U MPEOOPA3OBBIBATH CYXKIACHUS: YTBEPIAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTHBOpEYHs B (aKTax,
JNAHHBIX, HAONIOMCHUSIX W  YTBEPXKACHHUSAX, TNpemjiaraTh KPUTEPUU I BBISIBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

JieJaTh BBIBOJbBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIHOUYEHUH, YMO3aKJIFOUEHHUI 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO JOKA3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (TpsMble U
OT TPOTHUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, NPUBOJIUTH TPUMEPHl U KOHTPIPHUMEDHI,
000CHOBBIBATh COOCTBEHHBIE CYXKCHUSI U BBIBOJIbI,

BBIOMpaTh Ccroco0 pemieHUs y4eOHON 3amaun (CpaBHHBATh HECKOJIBKO BapHAaHTOB
peuieHusi, BBIOMpaTh HaumOoJiee TMOAXOAAIIMI C YU4E€TOM CaMOCTOSITEIBHO BBIICIIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckme JeicTBUs:

HCIIOIB30BaTh BOTPOCHI KaK MCCJIENOBATEIBLCKII HHCTPYMEHT MO3HaHUSI, (hOPMYITUPOBAThH
BOMPOCH], (UKCHUPYIOIIME MTPOTUBOpeuHre, MpobdiemMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(hopMHUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE;

MPOBOAUTH CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIIEJOBaHHE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHUS, MPOIecca, BBIIBICHUIO
3aBUCHUMOCTEH MEXTy 00bEeKTaMu, SIBJICHHUSIMHE, ITPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUsI, UCCIIEIOBAHUS, OIEHUBATH TOCTOBEPHOCTh MOTYYEHHBIX Pe3yJIbTaTOB, BBIBOJOB U
0000111eHHI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIlecca, a TAKXKE BBIABUTATh MPEIIOI0KEHUS O
€ro pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBIISITH Ae(UIIUTHI MH(POPMAIINH, TaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha BOIPOC U IS
peuieHus 3a/1a4uu;

BbIOMpaTh MHGOpPMALlMI0O W3 HMCTOYHHUKOB  PA3JIMYHBIX THUIOB, aHAJIU3UPOBATh,
CHUCTEeMATH3UPOBATh W HHTEPIPETUPOBATH HHMDOPMAIMIO pPA3THYHBIX BHUIOB U  (QopMm
MPEICTaBICHMUS;

CTPYKTYpUpOBaTh  HHQOpMAIUIO, MPEACTaBIATb €€ B  pa3IuyHbIX  (opmax,
WJUTIOCTPUPOBATE TpadUIECKH;



OLIEHUBATh HAAEKHOCTh MH(MOPMALMM IO CaMOCTOSITENbHO  C(OPMYJINPOBAHHBIM
KPUTEPHSIM.

KoMMyHHMKaTHBHbBIE YHUBEpPCAJIbHbIE Y4eOHbIE NeiCTBUSA

OO0menne:

BOCIIpMHUMATb H q)OpMYJ'II/IpOBaTI) CYXKIACHUA B COOTBCTCTBUU C YCJIOBUSAMH U LECIAMH
oOmIeHusl, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M HMUCHMEHHBIX
TCKCTAaX, [daBaThb IIOACHCHUA TIIO0 XOAY PCHICHHUA 3aJa4hd, KOMMCHTHUPOBATH HOHy‘-IGHHBIfI
pe3yabTarT;

B XOZle OOCYXIE€HHS 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIAae€MOU TEMBbI, MPOOIEeMBbl,
pemaeMoﬁ 3aga4M, BBICKA3bIBaThb HJCHU, HALCJIICHHBLIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKACHHSI C CY)KIEHUSIMU IPYTMX YYaCTHHUKOB JlMajora, oOHapyXHBaTh Pa3IMYUe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe HOpMyIHpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS;

NpeACTaBIATL PE3YJbTAaThl PCHICHUA 3aJadd, 3KCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (OpMaT BBICTYIJICHHS C Y4€TOM 3aJay Npe3eHTallud |
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIe yHHMBepPCcAIbHbIE YUeOHbIE 1eiCTBHS

Camoopranu3anus:

COCTaBJIAITh IUIAH, AJITOPUTM pEILIEHUS 3a7aud, BbIOMpaTh CIOCOO peleHus ¢ y4éToMm
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH C Y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTEJIEKT:

BJIaJI€Th HAaBBIKAMU TTO3HABATENLHON pe(IeKCHN KaK OCO3HAHHUS COBEPIIAEMBIX JeHCTBUI
U  MBICIUTENBHBIX IPOLECCOB, MX pPE3yJIbTaTOB, BIAJETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3ysibTaTa pelIeHus MaTeMaTHUYeCKON 3a1auu;

MIPEIBUIIETh TPYAHOCTH, KOTOpPHIE MOT'YT BO3HHMKHYTh IIPM PEILICHMM 3a/aud, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAWJAEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE pe3ylbTaTa LEIM M YCIOBUSIM, OOBICHATh MNPUYUHBI
JOCTHKEHHUS] WM HE JOCTM)KEHUS pPe3yJbTaTOB JEATEIbHOCTH, HAXOAWUTh OLIMOKY, aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIBLHOCTD:

MMOHUMATh M MCHOJIb30BaTh MPEUMYIIeCTBa KOMaHAHON W MHIUBUAYAIbHON pabOThI Mpu
pemieHNMH y4eOHBIX 3ajay, NPUHUMATH IIeJIb COBMECTHOH JESTEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacnpenessiTh BUIbI paboT, JOTOBApUBATHCS, OOCYX)IATh
MIPOLIECC U pe3yNbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIIOICH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboTbl (00CyxkIeHHUs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMbD» U HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAMHHPOBATH CBOU JEHCTBUS C
JIPYTUMH 4I€HAaMH KOMaHJbl, OLIEHUBAaTh KayeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT IO
KpUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.



NPEIMETHBIE PE3YJIBTATHI

K xonity 10 kiaacca oOydaromuiics J0KHBI HAYIUTCS:

¢ cBOOO/IHO OIEPHPOBATH OCHOBHBIMHU IMOHSTHUSMHU CTEPEOMETPHH TPH PEUICHUU 33134 U
IPOBE/IEHUN MaTEMaTUYECKUX PaCCYKICHUH;

® [IPUMEHSTh AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PEIICHUN T€OMETPUYECKIX
3ajau;

e KJlacCH(PUIIMPOBATh B3aMMHOE PACIIOJIOKEHHE IMPSIMBIX B MPOCTPAHCTBE, IJIIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

¢ CcBOOO/IHO OINEPHPOBATH TOHATHUAMH, CBS3aHHBIMU C YIJIAMH B IPOCTPAHCTBE: MEXKIY
HOPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U IIIOCKOCTHIO;

¢ cBOOO/THO OTIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMH;

¢ CcBOOO/IHO pPAcCMO3HABaTh OCHOBHBIC BHIbl MHOTOTPAHHUKOB (IpU3Ma, MUPaMUAA,
MPSIMOYTOJIBHBIN TTapayiieenumne, Kyo);

e KjtaccU(pULIMPOBATH MHOTOTPAHHUKH, BEIOMpAst OCHOBAHUS IS KJacCu(UKaluy;

©CBOOO/IHO ONEpPUPOBATh IOHATHSAMM, CBSI3aHHBIMH C CEUYCHHMEM MHOIOI'PaHHUKOB
IUIOCKOCTBIO;

® BHINOJIHATh NApauIeIbHOE, LIEHTPAJIBHOE U OPTOTOHAJIbHOE MPOEKTHPOBaHHUE (QUIyp Ha
IUIOCKOCTB, BBIMOJIHATE H300paXkeHus (GUryp Ha IoCKOCTH;

® CTPOMTH CEYEHUS] MHOTOTPAaHHUKOB PA3JIMYHBIMU METOJAMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PHUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

®BHIUUCIIATh  IUIOIIAAM  TOBEPXHOCTEH  MHOTOIpAaHHUKOB  (MpH3Ma, MHpaMuja),
TEOMETPUIECKHX TEJ C IPUMEHEHUEM (POpMYIT;

¢ CBOOO/IHO OMNEPUPOBATH MOHATUSAMHU: CHUMMETPHS B IPOCTPAHCTBE, LEHTP, OCh U
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUHU (PUTYPBI;

¢ cBOOO/IHO ONEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpIMHATAM B
IPOCTPAHCTBE;

® BHITOJIHATH ICHCTBHSI HAJl BEKTOPAMU;

epemaTh 3a7ayd Ha J0Ka3aTeJbCTBO MAaTEMaTHMYECKUX OTHOIIEHMH U HaxOXJEHHUe
TE€OMETPUYECKUX  BEIMYUH, TPUMEHSSI HW3BECTHBIE METOJIbI TpPU  PEHICHUH
MaTeMaTUYECKHX 33]1a4 [OBBIIIEHHOI'O ¥ BEICOKOTO YPOBHSI CJIOXKHOCTH;

® IPUMEHATHh MPOCTEHUIINE MPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

® U3BJIEKATh, IPEe0OPa30BHIBATh U UHTEPIIPETUPOBATH HHPOPMALIAIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (urypax, NpeACcTaBIeHHYIO Ha YepTexax U pUCYHKaX;

® IPUMEHSTH MOJIyYCHHBIC 3HAHHUS HA TPAKTHKE: CPAaBHUBATH U aHAJIU3UPOBATH PEealibHBIC
CUTyallud, IpPUMEHATh W3Y4YEHHBbIE TMOHATHS B Ipollecce TMOHMCKa pPELIeHUs
MaTeMaTH4ecKu c(HOpMyIHMPOBAHHON MPOOIEMBI, MOJACIUPOBATh PEalbHbIC CUTyalluu
Ha SI3bIKC TEOMETPWH, HWCCICI0BATh TOCTPOCHHBIE MOJEIH C HWCIOJIh30BAHUEM
reOMETPUYECKUX TOHATHH M TeopeM, ammapara anreOphl, pemaTh NPaKTHYEeCKue
3aJ]auu, CBA3aHHbIC C HAXOXKICHUEM I€OMETPUIECKUX BEIHUHUH;

® IMETh IPEJCTABICHHUs 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUHU KaK COCTaBHOM 4acTH
byHIaMeHTa pa3BUTHS TEXHOJIOTUH.



K konmy 11 kiaacca oOyyaromuncs: TOMKHBI HAYYHTCA:

© CBOOOJTHO OINEPUPOBATH MOHATHAMH, CBA3aHHBIMU C LMJIUHAPUYECKOM, KOHUYECKOU U
chepudeckoil TOBEPXHOCTAMHU, OOBSICHITH CITOCOOBI TTOTyYCHHUS;

® OIIEpUPOBATH TMOHSATUSMHU, CBA3aHHBIMU C TeJaMHU BpAlllCHUS: LWIMHIPOM, KOHYCOM,
cdepoii u mapom;

e pacro3HaBaTh Tejla BpalleHus (UWIHHIpP, KOHYC, chepa U map) U 0OOBACHATH CIIOCOOBI
MIOJTyYEHUS TEJl BPAICHHUS;

e KJ1acCU(UIIMPOBATH B3aMMHOE PACIIONOKEHHE C(hephl U TIOCKOCTH;

® BEIYHCIISITh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB WM TEJl BpallCHHsA, OOBEMBI H
IUIONIA/IA TTOBEPXHOCTEH MHOTOTPAaHHHKOB M TEJI BpAIICHHS, TE€OMETPUUYECKHUX Tell C
npuMeHeHHeM (opMyIT;

© CBOOOJTHO OTEPUPOBATH MOHATHIMH, CBA3aHHBIMU C KOMOWHAIIMSMU TeJ BpallICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy U ONMUCAHHBINA OKOJIO chepsl,
ctepa, BMcaHHas B MHOTOTPAHHUK WMJITU TEJIO BPAICHMUS,;

® BEIYHCIISITh COOTHOIICHUSI MEXIY IUIOMIAIIMU TMOBEPXHOCTEH M 00BEMaMU TMOTOOHBIX
TeN;

e 1300pakaTh M3ydyaeMbie (UTyphI, BBITIONHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS
TeJ BpaIleHHUS,

® 13BJIEKaTh, MHTEPIIPETUPOBATh U MPEOOPA30BBIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TEOMETPUYECKHX (UTYpax, MPEACTABICHHYIO Ha YepTekaxX U PUCYHKAX;

© cBOOOJTHO OTIEpUPOBATH OHSATHEM BEKTOP B TIPOCTPAHCTBE;

® BBITIOJTHSTH OTEPAIMH HAJ] BEKTOPAMHU;

©33/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOI crcTeMe KOOpMHAT;

epemiaTh TEOMETPUYESCKHE 3aJaud Ha BBIYHCICHHUE YIJIOB MEXAY TNPSIMBIMH H
TUIOCKOCTSIMHU, BBIYHMCIICHUE PACCTOSHUNW OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MIPUMECHECHHUE BEKTOPHO-KOOPIMHATHOTO METO/1a IPHU PEIICHHH;

© CBOOOJTHO OMEPHUPOBATH MOHATHSIMU, CBI3aHHBIMU C JBHKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUI;

® BBITIONTHATh M300pa)KEHUS MHOTOTPAaHHUKOB M TeNl BpalleHUS MpH NapaiebHOM
nepeHoce, eHTPATbHOW CUMMETPHH, 3€PKAIbHOW CUMMETPHH, MIPHU MTOBOPOTE BOKPYT
MPSIMOH, peoOpa3oBaHus MOA00HS;

® CTPOWTH CEUYEHUSI MHOTOTPAHHUKOB ¥ TEJI BPAILICHHSI: CEYCHUS IIIITMH/Ipa (MapajielbHO U
MEPIeHIUKYISIPHO OCH), CEYCHHs KOHYyca (MapalijieibHble OCHOBAHUIO U TIPOXOSIINe
4yepes3 BEpIIMHY), CEUEHHUSI 11apa;

® [ICIIOJIB30BAaTh METO/bl TMOCTPOCHUSA CEUYEHMI: METOJ CIIEZIOB, METOJ BHYTPEHHETO
MPOEKTHPOBAHUS, METO]I TIEpEHOCA CEKYILEH TITOCKOCTH;

® TOKa3bIBATh T€OMETPUYECKUE YTBEPKICHHUS;

S IPUMCHATh TEOMETpHUYECKHe (aKThl Il PEIICHUS CTEPEOMETPHUYECKHX 3ajad,
MPEJINOJIaraloIMX HECKOJBKO IIAaroB PEIIeHUs, €CIH YCIOBUS MPUMEHEHHS 3aJaHbl B
SIBHOW M HESIBHOU (hopMe;

epemiaTh 3aJaud Ha JO0Ka3aTelIbCTBO MAaTEMaTHYECKHX OTHOLICHUN W HaXOXXICHHUE
F€OMETPUYCCKHX BEITHYNH;



® [IPUMEHATH IPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIpU
pELICHUU CTEPEOMETPUYECKUX 3a/1a4;

® [IPUMEHATH II0JIyYCHHbIE 3HAHUS HA IIPAKTUKE: CPABHUBATD, AaHAJIM3UPOBATH U OLICHUBATH
peasbHble CUTYallUU, IPUMEHATH U3yUYECHHBIE ITIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE
MOMCKAa pEIIeHUs MaTeMaTH4eckd Cc(HOpMYIUPOBAHHON MPOOIEeMbl, MOJAEINPOBATH
peajbHbBIE CHUTyallUd Ha S3bIKE I'C€OMETPUHU, HUCCIIEN0BATh ITOCTPOCHHBIE MOIEIH C
HCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATUN M TEOopeM, almapara aiaredpbl, peuaTh
[IPaKTUYECKUE 3a7a41, CBSI3aHHBIC C HAXO0XKICHUEM T€OMETPUYECKUX BEINYHH;

® IMETh NPEJCTaBICHHUs 00 OCHOBHBIX 3Talax pa3BUTHUsS M€OMETPUM KaK COCTABHOM 4acTH
byHaaMeHTa pa3BUTHUS TEXHOJIOTUH.






TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnuecTBo yacos
Ne HaunmeHnoBaHue pa3jiesioB U TeM DJIeKTpOHHBIe (LM (pPpOBHIE)
KOHTPOJIbHbIE
n/n NPOrpaMMbl BCEro o0pa3oBaTesIbHbIE PeCypchl
Teopus padoTbI
https://urok.1c.ru/
1 BBenenune B ctepeomeTpuio 15 15 - hitp-//methmath.chat.ru
’ B3anmHoe pacrnonoxeHue npsiMbIx B 6 6 https://urok.1c.ru/
[IPOCTPAHCTBE http:/fcior.edu.ru
3 [TapannenbHOCTh NPSAMBIX U IJIOCKOCTEH B 2 2 http:/fcior.edu.ru
HPOCTPAHCTBE i http://methmath.chat.ru
4 [lepneHquKyIIpPHOCTD NMPSMBIX U 20 20 https://urok.1c.ru/
IJIOCKOCTEN B IIPOCTPAHCTBE http://methmath.chat.ru
https://urok.1c.ru/
5 VYTrel 1 pacCTOSTHUS 16 15 1 hitp-/methmath.chat.ru
https://urok.1c.ru/
6 MHororpaHHuku 11 10 1 hitp-//fcior.edu.ru
https://urok.1c.ru/
7 BexTops! B mpocTpaHcTBE 10 10 - http:/fcior.edu.ru
http://methmath.chat.ru
8 [ToBTOpEHME. 10 10 - http://methmath.chat.ru
9 Peseps. 6 6
OBUIEE KOJIMYECTBO YACOB I10
- 102 100 2

[TPOTPAMME




11 KJIACC

Koan4yecTBo 4acoB

Ne HanmenoBanue pa3iesioB 1 TeM DJIeKTpPOHHBIE (HH(PPOBHIE)
KOHTPOJIbHbIE
n/n MpOorpamMmbl BCEro Teopus o0pa3oBaTe/ibHbIE pecypchbl
padoThbI
https://urok.1c.ru/
1 AHanuTH4eckas reoMeTpus 10 10 - hitp://methmath.chat.ru
https://urok.1c.ru/
2 Tosropenme. 10 ? 1 http://fcior.edu.ru
. http://fcior.edu.ru
3 O06bEéM MHOTOTpaHHHUKA 17 16 1 hitp://methmath.chat.ru
https://urok.1c.ru/
4 Tena ppamenns 17 16 ! http://methmath.chat.ru
[Tnomaay moBEpXHOCTH U OOBEMBI KPYTITBIX https://urok.1c.ru/
5 9 9 -
TeA http://methmath.chat.ru
https://urok.1c.ru/
6 Apoenms 3 3 ) http://fcior.edu.ru
https://urok.1c.ru/
7 [ToBTOpenue. Pemenue 3anau. 24 22 2 http://fcior.edu.ru
http://methmath.chat.ru
8 Peseps. 10 10 -
OBLIEE KOJIMYECTBO YACOB I10
. 102 97 5

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
n/n Tema ypoka Bcero Koutp-¢ | Tlpakr-e U3y4yeHusi | oOpa3oBaTeIbHbIE
padoTbI padoTbI pecypesI
BBenenune. AKCHOMBI CTepeOMETPUU U HX CJIeCTBHS.
—154.
BBenenue. 1
2 [Ipenmet cTrepeomeTpun. 1
[Tonsatus crepeoMeTpuu. 1
4 MHororpaHHHKH, H300pakeHUE TPOCTSUIITIX |
MIPOCTPAHCTBEHHBIX QUTYD.
5 AKCHOMBI CTEpEOMETPHH. 1
6 HexoTopsie ciencTBus U3 akCHOM. 1
7 Pewenue 3anau. 1
8 Pemienue 3anau. 1
9 3asauyn Ha IOCTPOEHUE CEUECHUH. 1
10 IlocTpoeHune ceueHui. 1
11 N300paxeHue nepecevyeHns NoJy4yeHHbIX MITOCKOCTEH. 1
12 Merton cnenoB sl MOCTPOCHUST CEUCHHIA. 1
13 MeTton ciienos. 1 1
14 Co3aHne BEIHOCHBIX YEPTEKEH. 1
15 Teopema Menenasi. 1




B3anMHoe pacnosio:keHue NPSIMbIX B IPOCTPAHCTBE.
—6u.

16 B3aunMHoe pacnionoxeHue npsMbIX B IPOCTPAHCTBE. 1
17 CkpemuBaroumecs npsiMole. 1
18 IIpu3HaKky CKpenIMBaOINXCS PSMBIX. 1
19 [TapaytenpHOCTB TpEX NPSIMBIX. 1
20 [TapannenpHOE MPOEKTUPOBAHUE. 1
)1 N3o6pakeHue pa3Hbix (GUTYp B NapauieIbHON |
MIPOEKITUH.
I'a. 1 apajie1bHOCTH NPSMBIX M IJIOCKOCTEH B
NpocTpaHcTBe. — 8 4.
22 [TapannenpHOCTh NPAMOM U TIIOCKOCTH. 1
23 [Tpu3Hak napauieIbHOCTH IPSIMOM U MIIOCKOCTH. 1
24 CBoiicTBa mapayIeTbHOCTH MPSIMOM U TUIOCKOCTH. 1
25 VYTI1Bl C COHANPaBIEHHBIMU CTOPOHAMU. 1
26 Yron Mexay npsMbIMHU. 1
27 Pewenue 3anau. 1
28 CBolicTBa napasuleIbHbIX INIOCKOCTEH. 1
29 Pemenue 3amauy. 1
I'a. 2 IlepneHIuKyJIAPHOCTH NPSIMBIX U IJIOCKOCTEl B
npocrpancrse. — 20 4.
30 [oBropenue: Teopema [Tudaropa Ha miockocTu. 1
31 [ToBTOpEHME: TPUTOHOMETPHUS MPSIMOYTOITBHOTO |
TPEYrOJIbHUKA.
32 [lepneHUKyIAPHOCTD MPSAMOM U IUIOCKOCTH. 1




33 IIpu3HaK nepneHIuKyIIPHOCTH NPAMOU U INIOCKOCTH. 1
34 Teopema o psiMOii, MEPIICHAUKYIISIPHON K TUIOCKOCTH. 1
35 Pemenue 3agau. 1
36 PaccTostHHE OT TOYKH IO INIOCKOCTH. 1
37 TeopeMa o TpEX mepHeHAUKYIsApaXx. 1
38 Penrenue 3agau. 1
39 Penienue 3agauq. 1
40 IlepnieHAMKYIAPHBIE IUIOCKOCTH. 1
41 CBolicTBa B3aMMHO NEPIEHAUKYISPHBIX INIOCKOCTEN. 1
42 [Ipu3Hak neprneHAUKYJIAPHOCTH ABYX IIOCKOCTEM. 1
43 OpToroHanbHOE IPOEKTUPOBAHUE. 1
44 OpTOoroHanabHOE MPOSKTUPOBAHUE. 1
45 Pacuér paccTostHuil OT TOYKH 70 TJIOCKOCTH. 1
46 Pemenue 3anau. 1
47 Pemenne 3anau. 1
48 Pemenne 3anau. 1
49 Ypok 00001eHNs 3HAHUH. 1
Yrabl u paccrossHust. — 16 4.
50 [ToBTOpEHME: Yroa MEXIY NPSIMBIMU HA MJIOCKOCTH. 1
51 [ToBTOpEHHE: TPUTOHOMETPHSI B IPSMOYTOJILHOM 1
TpPEeYrojbHUKE, TeOpeMa KOCUHYCOB.
50 ['eomeTpuueckre METOIbl BEIUHUCICHHS YTIIa MEXTY |
MPSIMBIMA B MHOTOTPaHHHKAX.
53 VYron Mexay CKpelBaOIUMHUCS MTPSIMBIMU. 1




54 VYron Mexay npsiMoil ¥ INIOCKOCTHIO. 1
55 JIByrpaHHBIN yroI. 1
56 CBOMCTBO JTMHENHBIX YTJIOB IBYTPAHHOIO yTJa. 1
57 [IpsiMoyrobHBIN Napaieenune]. 1
58 CBoiicTBa NPSIMOYTOJIBHOTO MapaJIIECTIENUIe/1a. 1
59 Pemenue 3amau. 1
60 Brruncnenue pacCTOSHUN MEXKTY CKPEITMBAIOLITIMUCS !
MPSIMBIMU.
61 Penrenue 3agau. 1
62 TpéxrpaHHbIil yrou. 1
63 Ypok 0600111eHNs 3HAHU. 1
64 Kontpoabnas padora Ne 1: «YrJibl H paccTOSTHHS» 1
65 PaGora Hag ommOkamu. 1
I'n. 3 Muororpannukmu. — 11 4.

66 MHoOrorpaHHuK 1 €ro 3J€MEHTBHI. 1
67 [Tnpamuna. Buael nupaMu. 1
68 [IpaBunbHas nupamua. 1
69 Yceu€nnas nupamua.

70 [Ipusma. [Ipsimast u HaKJIOHHASA PU3MBI. 1
71 [IpaBuiibHas npU3Ma. 1
72 Pemenue 3anau. 1
73 Belnykiible MHOTOTpaHHUKH. 1
74 Ypok 0000111eH1s 3HAHU. 1
75 KonTpoabnas padora Ne 2: « M HOrorpaHHUKN» 1
76 Pabora Haj ommbOKamu.




I'n. 4 Bekrops! B npocTpancrse. — 10 4.
77 [loHsTHE BEKTOPOB HA INIOCKOCTH U B IPOCTPAHCTBE. 1
78 Crno’xeHue v BBIYUTAHUE BEKTOPOB. 1
79 YMHOKEHHE BEKTOPA Ha YHCIIO. 1
80 Komnnanapueie BexTopsl. [IpaBuio mapannenenunesa. 1
81 PasnoxxeHue BekTopa 1o TpéM HEKOMILTaHAPHBIM 1
BEKTOPAM.
82 CkanspHoe Npou3BeACHUE. 1
83 Penrenue 3agau. 1
84 Briuncienue yria Mexay BEKTOpaMu B MPOCTPAHCTBE. 1
85 Pemenue 3anau. 1
86 Pemenue 3anau. 1
IHoBTOpenne. — 10 4.
22 ) [ToBTOpEHue. 10
Pe3epsn. — 6 4.
97 -
102 6
Hroro: 102




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrp-e | Ilpakr-e
n/n Bcero H3y4eHusi | oOpa3oBaTesIbH
padoTbI padoThI
ble pecypchl
AnanuTuyeckasi reomerpus. — 10 4.
IToBTOpenue: "KoopauHaTel BEKTOpa B IPOCTpaHCTBE" 1
2 [ToBTopenue: "CkansipHoe Mpou3BeACHUE BEKTOPOB" 1
3 [ToBTOpenue: "BoruncieHue yria Mex1y BEKTOpaMu B |
npoctpaHcTae”
4 IToBTOpenue: "YpaBHeHue npsiMon” 1
5 AHanmuTHYECKUE METO/Ibl pacyéTa yria Mexay NpsIMbIMH B 1
MHOTOI'paHHUKAX
Pemrenue 3agau. 1
Peseps 1
g dopmyna pacCTOSHHS OT TOUKH J10 INIOCKOCTH B ]
KOOp/IMHATaX.
aXO0’KJEHHE PACCTOSHUHN OT TOUKHU 0 MIIOCKOCTH B KyOe.
9 H 0 1
10 Pemenue 3anau. 1
IToBTOpEHUE, 00001IEHNE U CHCTEMATH3ALUS 3HAHUM. —
10 4.
11 CeueHunss MHOIOTPaHHUKOB. 1
12 CeueHus, METO, CICIOB. 1
13 VYTIubl MEXAY CKPELUBAIOIIMMUCS IIPSIMBIMHU. 1
14 Teopema o0 Tpex nepneHAuKyIspax. 1




15 [Tnomanu MHOTOYTOJTBHUKOB, POPMYIIBI JTSI TTOTIACH. 1
16 Pemtenue 3amau. 1
17 [Inomany ceyeHnit MHOTOIrPAHHUKOB. 1
18 Pemmenue 3agau. 1
19 KonTtpoabnas padora Ne 1: « MHOrorpaHHUKH, ]
CeYeHUs] MHOTOTPAHHUKOB»
20 Pabora Hag ommOkamu. 1
O0bém MHOrorpanuuka. — 17 u.
21 O06BEM Tema. O0BeM PAMOYTOJILHOTO TTapaUIeIeTUIea. 1
22 3amaun 00 yaBoeHHH Ky0a, 0 KBajipaType Kyoa. 1
3 CrepeomeTpruecKkue 3a/1aud 0 00bEME IPSIMOYTOJILHOTO |
napaJuiesienumnesa.
24 [Tpuknanueie 3a1a4u 0 00BEME MPSIMOYTOIBLHOTO 1
napaJuiesienumnesa.
25 O0BEM TIPSIMO TPU3MBI. 1
26 Pemenue 3amau. 1
27 Pemenue 3anau. 1
)3 Brruncnenue 005EMOB T ¢ MOMOIIBIO OMPeAeNEHHOTO |
WHTETpaa.
29 O0bEM HAKIIOHHON TPU3MBIL. 1
30 O0BEM TUPaMUJIBI. 1
31 dopmyna 00bEMa MUPaAMHIBL. 1
32 OTHoIIeHHE 00BEMOB TUPAMHJI C OOIIIUM YTJIOM. 1
33 Pemenue 3anau. 1
34 Pewrenue 3anau. 1




35 Ypok 000011IeH s 3HAHU. 1
36 KonTpoabHnas padora Ne 2: «O0bEM MHOTOTPAHHUKA) 1
37 Pabora Hag omrmOkamu. 1

Tena Bpamenus. — 17 4.
38 [TonaTtue nunuHIpa. 1
39 Hunmunap. Pemenue 3agay. 1
40 Perrenue 3amgau. 1
41 Pemenue 3anau. 1
42 Konyec. 1
43 Pewrenue 3anau. 1
44 Y ceuéHHbI KOHYC. 1
45 Pemtenue 3amau. 1
46 CrepeoMeTpruecKHe 3a]a4 Ha TIOCTPOCHUE CCUCHUH 1

IWIAH]IPA, KOHYCA.
47 Cdepa u map. 1
48 YpaBaeHue chepsl. 1
49 B3anmMuoe pacnonoxenue chepsl U MIOCKOCTH. 1
50 KacarenpHas miockocTs K cdepe. 1
51 [Tnomans chepsr. 1
52 Ypok 000011eHHS 3HAHUA. 1
53 Kontpoabnas padora Ne 3: «Tesna Bpamenus» 1
54 PaGota Hajg ommbOkamu. 1

Ilomaau mMoBepXHOCTH M 00bEMBI KPYTJIBIX TeJ. — 9

Y.

55 O0BEM nunMHapa. 1




56 O0BéM KoHycCA. 1

57 Pemtenue 3amau. 1

58 [Tnomaae MOBEpXHOCTH KOHYCA. 1

59 CrepeomMeTrpuueckue 3a1auu 0 00bEMe IUINHIPA, KOHYCA. 1

60 Pemenue 3amau. 1

61 O0BEM 1Iapa U MapoBOTO CEKTOpA. 1

62 Perrenue 3amgau. 1

63 Pemenue 3anau. 1
JBuxenust. — 5 4.

64 JIBr>KeHUs IPOCTPAHCTBA. 1

65 OO01mue cBOMCTBA TBUKCHHIA. 1

66 [TapannenbHblil IepeHoC, EHTpaIbHAsI CUMMETPHUSL. 1

67 3epkangbHas CHMMETPHS, TTOBOPOT. 1

68 Pemrenue 3amau. 1
IloBTOpenue. Pemenue 3agay. — 24 4.

gz_ Pemenue 3anau. 20

89,

90 KonTpoabnas padora Ne 4 u S : «3ananus uz EI'D.» 2

91,

9 Pabora Hag ommOkamu. 2
Peseps. — 10 u.

?3-2 Peseps. 1
Hroro: 102







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

I'eomerpus 10-11 k. Atanacsun JI. C. u np. - Mocksa : [Ipocsenienue, 2023.

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA

I'eomerpus. Meroauueckue pekomenaanuu k Y MK "T'eomerpus 10-11 knacest”.
Astop: byry3os B.®., IIpaconos B.B., Akunoneproe obmrectBo "M3naTenbcTBo
"IIpoceenienue"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

http://www fipi.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/

math-ege.sdamgia.ru

https://urok.1c.ru/

http://fcior.edu.ru

I'eomerpuueckuii moptan http://www.neive.by.ru/

http://school-collection.edu.ru/
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