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HOACHUTEJBHASA 3AIINCKA

['eometpusi siBiseTcss OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIIHETrO
oOmero oOpa3oBaHUs, Tak KaK OOECIEYMBAET BO3MOXKHOCTb HM3YUCHHS
JUCHUIUIMH ~ €CTECTBEHHO-HAYYHOM  HAMNpPABICHHOCTH W MPEIMETOB
T'YMaHUTAPHOTO IUKIIA. [I0CKOIBKY JIOTHYECKOE MBIIIICHUE, (OPMUPYEMOE TIPU
M3Y4YEHUHN 00yUJaIOIUMHUCS MMOHATUHHBIX OCHOB TEOMETPHH, IPH JI0KA3aTEITHCTBE
TEOPEM M TOCTPOCHHUHM UEMOYKHA JIOTUYECKHX YTBEPKICHUN IPU PELICHUH
F€OMETPUYECKUX 3a/7a4, YMEHHE BBIABUTaTh W ONPOBEPraTb THMIOTE3bI
HEIOCPEICTBEHHO HMCHOJIB3YIOTCS MPU PEUIEHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
[IUKJa, B YaCTHOCTH (PM3UYECKUX 3a]ad.

Ilens ocBoeHusi mporpammbl yueOHOTO Kypca «l'eomeTpus» Ha
yrayOn€HHOM  YpOBHE —  pa3BUTHE  WHIUBUIYAIbHBIX  CIIOCOOHOCTEH
oOydJaronuxcst Ipyu U3YYEHUU TEOMETPUM, KaK COCTABJISIONIEH MpPEIMETHOM
obnactu «MatemaTtuka U HHPOPMATHKa» Yepe3 O0eClEeUeHHE BO3MOXKHOCTU
MPUOOPETEHUSI U UCMOJIb30BaHUS 00Jsiee MTyOOKMX T€OMETPUYECKUX 3HAHUU U
JNEUCTBUN, CHEHU(PUYHBIX TEOMETPUU, M HEOOXOAMMBIX JJisi YCIEIIHOTO
npodeccoHanbHOTO  00pa3oBaHUs,  CBSI3AHHOTO € HCIOJIb30BAHUEM
MaTeMaTHKH.

[IpuopuTeTHBIMU 3a7ayaMu Kypca reéOMETpUU Ha YriIyOJE€HHOM YPOBHE,
PaCIIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0230BOT0 YPOBHS, SIBJISIFOTCS:

paclIMpeHre MPEeACTaBICHHS O TEOMETPUM KaK YaCTH MUPOBOU KYJIBTYPBI
1 GOpMHUPOBAHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIINUM MUPOM;

dbopMupoBaHUE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak o
BOKHEUIINX MaTeMaTUYECKUX MOJEISIX, MO3BOJISIONIUX OMUCHIBATh U U3Yy4yaThb
pa3HbIe SIBJICHUSI OKPY’KAIOUIErO0 MHUpPa, 3HAHWE MOHSATUMHOrO anmapara Io
pasneny «CrepeomeTpusi» yueOHOTO Kypca reoMeTpHH;

dbopMHupoBaHWEe  yMEHUS  BIQJeTh  OCHOBHBIMH  TOHATUSIMH O
MIPOCTPAHCTBEHHBIX (PUTYpax U WX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMysl U1 YMEHHE UX NPUMEHATh, YMEHUS JOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHupoBaHWEe YMEHHUS pACIO3HABAThH HAa YEPTEekKax, MOJEIIX U B
peaJbHOM MHpPE MHOTOIPAaHHUKM U Tejda BpalleHUs, KOHCTPYHPOBATh
reOMETPUUYECKUE MOJCIIN;

dbopmMupoBaHre TOHUMAHUS BO3MOKHOCTH AaKCHOMATHYECKOTO TTOCTPOCHUS
MaTeMaTUYeCKUX TEeOpuid, (popMUpOBaHNE MOHUMAHMS POJTH AKCUOMATHUKU TIPU
MIPOBEICHUHU PACCYKICHUN;



(dopMupoBaHrE YMEHUS BIAJE€Th METOJAMHU J0KA3aTeIbCTB U aIrOPUTMOB
pelIeHus, yMEHUSI UX MPUMEHATb, IPOBOAUTH JOKA3aTENIbHbIE PACCYKICHUS B
XO0JIe PEIICHHUS CTePEOMETPUYECKUX 3ajad M 3a7a4 C [PaKTHYECKUM
comepkaHueM,  GOpMHpPOBAHHUE  MPEACTABICHUS O  HEOOXOJUMOCTH
JOKA3aTeJIbCTB MpPU OOOCHOBAaHMM MaTEMAaTHYECKUX YTBEPXKACHUM W POJU
AKCHOMATHKH B IIPOBEJICHUU JETYKTHBHBIX PACCYXICHUM;

pPa3BUTHE U COBEPIICHCTBOBAHWE MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM oOy4aronuxcs, MO3HABATENILHON aKTUBHOCTH,
UCCJIeI0BATENLCKUX YMEHUH, KPUTUUYHOCTH MBIIUICHUS, HHTEpeca K U3yYEHUIO
r€OMETPUU;

(dopMupoBanre GyHKIIMOHATHHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUU:
YMEHHSI PaclO3HaBaTh NPOSBICHUS T€OMETPUYECKUX IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTYAIUSAX U MIPU U3YUYECHHUH JAPYTUX
Y4EOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICJIUPOBAHUSl PEAIbHBIX CUTYyallUid, MCCIEIOBAHMS MOCTPOCHHBIX MOJIETEH,
MHTEPHPETALNH [TOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COZIEpKATEIHHBIMU JTUHUSAMU Y4eOHOTO Kypca «['eoMeTpus» B
10-11 «kmaccax sBustorcsi: «lIpsMble M TUIOCKOCTH B MPOCTPAHCTBE,
«Mmuororpannukn», «Tema BpameHus», «BeKTOppl M  KOOPAMHATHI B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHME «yMETh ONEPUPOBATH
MOHATUSIMI», PEICBAHTHBIMU I'€OMETPUM Ha yriayOJEHHOM YpOBHE OOyUEHHUS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJIEP)KATEIbHBIM JIMHUSAM Y4eOHOTO Kypca,
a (GopMHpOBaHUE JIOTMYECKUX YMEHUW pacrhpelenseTcss He TOJIbKO IO
colepKaTeNbHbIM JIMHUAM, HO M 1o rojam oOydeHus. CoaepxaHue
oOpa3oBaHMs, COOTBETCTBYIOLLIEE IMPEAMETHBIM pe3yjbTaTaM OCBOEHUS
®denepanbHOil paboueil MpOrpaMMBbl, paclpeiesi€HHbBIM IO TojaM OOyYeHHS,
CTPYKTYPUPOBAHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
MPUHIUIIUAIBHBIM BOIIPOCaM O0ydYarouumecs: o0paiagiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHW30BaTh OBJIAJICHUE T'€OMETPUYECKHUMH TMOHITHSIMU U
HaBbIKaMHU TOCJIEAOBATENbHO U TOCTYIATENbHO, C COOJIOACHHEM MpUHIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAaHUA BKJIIOYAaTh B OOILIYI0 CHUCTEMY
r€OMETPUYECKUX MPEACTABICHUN OOy4YaromMXcs, pacmupsiss W yriyonss eg,
00pa3ysl MPOYHbIE MHOKECTBEHHbBIE CBSI3U.

[lepexon kK U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i guddepeHmmanuu  00y4deHUSs, TOCTPOCHUS
WHIUBUIyTbHBIX 00pa30BaTEIbHBIX MPOrpPaMM, OOECTeUUTh YriayOnEéHHOE
U3Y4YEHHE T€OMETPUM KaK COCTaBIIsONIEH yueOHoro nmpeamera «MaTreMaTukay;



MOJIFOTOBUTL OOYYArOIIMXCSA K TPOJODKCHUIO U3YYCHHS MaTeMaTHKH C
yaéToM BBIOOpa Oyayrel mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEKTY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro kypca «l'eomerpus» Ha YriIyOJE€HHOM YpOBHE
otBoauTcs 204 vaca: B 10 knmacce — 102 yvaca (3 yaca B Henenmo u 34 y4eOHbIC
Heaenu), B 11 kiracce — 99 wacos (3 waca B Heemo 1 33 yucOHbBIC HEJICIH).

COIEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS CTEpeOMETpUM. Touka, mpsAmasg, IUIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe IPsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
napajulejIbHble U CKpeuuBaronuecs npsmble. [IpusHaku ckpelmBarommxcs
npsMbIX. llapamienbHOCTP NpPSAMBIX W INIOCKOCTEW B IPOCTPAHCTBE:
MapajulesibHblE TpPSMbIE B IIPOCTPAHCTBE, NAPAUICIBHOCTh TPEX IMPSAMBIX,
[IapajuIeIbBHOCTh IIPAMOM M IUIOCKOCTH. [lapamnenpHoe U LEHTpaJIbHOE
IpOEKTUPOBaHUE, H300paxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapalIeIbHOTO
npoekTupoBanus. M3o0paxkenune ¢uryp B mapauiebHON MPOEKIUU. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJl MEXKIy NpPSAMBIMA B HPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapaJUIENbHBIE  IIJIOCKOCTH,  CBOWCTBA
napajiiebHbIX IIocKocTei. [lpocrelimue NpoCcTpaHCTBEHHBIE (QUTYPHI Ha
IJIOCKOCTH: TETPA3p, MapAJLIEIEIUIIE]T, IOCTPOCHUE CEYCHUN.

[leprieHIMKYISAPHOCTH NPSAMOM U INIOCKOCTH: IEPIEHAUKYJIISPHBIE ITPSMBbIE
B IIPOCTPAHCTBE, NPSIMBIE MapAJUIEIbHBIE U MEPIEHANKYISIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOpemMa O IPAMOU
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronaibHOe IIPOCKTUPOBAHMUE.
IleprieHIMKYIISIp M HAKIIOHHBIE: PACCTOSITHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  IUIOCKOCTH, TMpOEKUHus  (QuUurypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTU JBYX
mrockocTer. Teopema o TpEX NEPIEHIUKYIISAPAX.

VYTIabel B IpOCTPAHCTBE: YTOJI MEXKAY MPAMOM U IJIOCKOCTBIO, IBYTPaHHBIN
YTOJI, IMHEWHBIN YIOJI ABYTPAHHOTO yrila. TpEXrpaHHbId U MHOIOTPAHHBIE YTJIbI.
CBONCTBA IUIOCKHX YIJIOB MHOTrOrpaHHoro yria. CBOWCTBa IUIOCKHUX H



JIBYTPAHHBIX YIJOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB IS
TPEXTPAHHOIO YIiIa.

MHororpaHHuKHu

Buzibl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, IpsMas 1 HaKJIOHHas IPU3Mbl, 00KOBAsI M MOJHASI TOBEPXHOCTh IPU3MBI.
[Tapamnienenurien, TPSAMOYTOJIbHBIA MAPAJUICICNIUIE W €ro CBOMCTBA.
Kparuaiimmme nyTu Ha IOBEPXHOCTH MHOrorpaHHuka. Teopema Oiuepa.
IIpoctpanctBenHas teopema Ilugaropa. Ilupamuna: n-yrospHas nupamuia,
npaBWJIbHAs U yceu€HHas mnupamuabl. CpoiicTBa pédep M OOKOBBIX T'paHEl
MpaBUIbHON nupaMujibl. [IpaBUiIbHBIE MHOTOTPaHHUKH: MPABWIbHAS MpU3Ma U
MpaBWJIbHAs NUpamMuAa, MpaBUJIbHAS TPEYroJibHAs MUpPaMUJa U MPaBHIIbHBIN
TeTpasap, KyO. IlpencraBieHune o NpaBUIIbHBIX MHOTOIPAHHUKAX: OKTadp,
JNOJECKAdIP U UKOCADIP.

Bbluucnenne 531€MEHTOB MHOTOIPAHHHMKOB: pPEOpa, AMArOHAIM, VYTJIBI.
[Inomans OOKOBOW MOBEPXHOCTH M IMOJHOW MOBEPXHOCTH MPSIMOW NPU3MBIL,
IJIOIIAh OCHOBAHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MNPAMOW MPHU3MBI.
[Inomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPAaBWIBHOM MNHpaMUbI,
TEOpeMa O IUIOLAAN YCEYEHHON MUPAMU/IBI.

CummeTpusi B TOPOCTPAHCTBE. OJIEMEHTbl CUMMETPUU IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B MNPAaBWIBHOM MHOTOTPAaHHUKE: CUMMETPHS
napaJIeJIeNUIe1a, CUMMETPUS MPABUJIBHBIX IPHU3M, CUMMETPHUs IPaBUIbLHOU
OUPAMUJIBIL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIECHHBIE W MPOTHBOIOJIOKHO
HaIlpABJICHHbIE BEKTOpPbl. PaBeHCTBO BeKTOpOB. JIEHMCTBHS C BEKTOpPaMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKCHHE
BEKTOpa Ha uyucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOWCTBA YMHOXKEHUSA
BEKTOpa Ha 4ucno. Ilonarne  koMmImuianapHele  BeKTOpbl.  [Ipu3Hak
KOMIUTAaHApHOCTH TpEX BeKTOpoB. lIpaBuno mapamnenenunena. Teopema o
Pa3IOKEHUH BEKTOpA MO TPEM HEKOMIUIaHApHbBIM BekTopaM. [IpsMoyronbHas
cucTteMa KoopAuHAaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBA3b MEXIY
KOOpJIMHATaMU BEKTOpa M KOOpPJIMHATaMHU TOYEK. YTOJ MEXAYy BEKTOpamu.
CxkansipHOE TPOU3BENECHUE BEKTOPOB.

11 KITACC

TeJia BpaleHus



[TonsTHA: UMIMHAPUYECKAs MOBEPXHOCTb, KOHWUYECKAs ITOBEPXHOCT,
chepuueckas MOBEPXHOCTh, OOpa3ylolue MOBepXHOCTe. Tenma BpaieHUs:
UWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3zauMmHoe pacrnonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHash MIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpalleHUs Ha MIOCKOCTH. Pa3BépTka muumnHapa u kKonyca. CuMmMmeTpus cepbl U
miapa.

O6bEéMm. OcHoBHble cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJILHOTO Tapajuienenuneaa u ciaeActBusi u3 He€. OO0bEM mpsMod u
HAKJIOHHOW MPU3MBbI, IWJIMHPA, TUpaMubl U KoHyca. O0BEM 11apa v mapoBoro
CErMEHTa.

KoMOuHanuu Ten BpaiieHWs W MHOTOTPAaHHHMKOB. [Ipu3ma, BrucaHHas B
WINHAP, omnHucaHHas okosio uuiuuapa. I[lepeceuenue chepbr u mapa ¢
iockocThio. Kacanue mapa u chepsl miockocTrio. [loHsiTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJIO c(ephl, cPepbl, BIMCAHHOW B MHOTOIPAHHHMK WJIU TEJO
BpAILICHUS.

[Tnomaar MOBEPXHOCTU IUIMHApPA, KOHYCA, TUIOMAAb chephl U €€ YacTeu.
[lonobue B mpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEH
nono6Heix guryp. [IpeoOpazoBanue nmomobusi, romorerus. Perenue 3agad Ha
IJIOCKOCTHU € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKAX METOOB.

[ToctpoeHne ceyeHWii MHOTOTPAHHUKOB W TEN BpALICHHS: CEUYCHHS
munHApa (MapauiebHO W MEPHEeHIUKYJISIPHO OCH), CEUCHUS KOHyca
(mapajuienbHbIE OCHOBAHUIO U MPOXOJAIINE Yepe3 BEpIIMHY), CEUCHHS 1Iapa,
METOAbl IIOCTPOCHMsSI CEUYECHHM: METOJ  CJIEA0B, METOX BHYTPEHHEIO
MIPOEKTUPOBAHMS, METO IEPEHOCA CEKYLIEN TIIIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mnpocTpaHcTBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOkKEHHE BEKTOpOB. CBOHCTBa BEKTOPHOTO yMHOXeHUs. lIpsMoyroibHas
cucTeMa KOOpIMHAT B mpocTtpaHcTBe. KoopauHaTel BekTtOpa. PasnoxkeHwue
BekTOpa 10 0Oasucy. KoopaumHaTHO-BEKTOpHBIA METOA MpU  pPEUICHUU
r€OMETPUYECKHX 3a/1a4.

JIBUKeHUs] B IPOCTPAHCTBE

JIBvxenus npoctpanctBa. OtodOpaxkenus. J[BrkeHUsI 1 paBEeHCTBO QUTYP.
OO6mue cBoiicTBa JABWIKEHMM. Buabl IBWXKEHUN: TapauiebHBIA TEpeHocC,
LHECHTpAJIbHAS CUMMETPHS, 3€pKajbHAsI CUMMETPUS, TOBOPOT BOKPYT MPAMOIA.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MTO3UITUH 00YJAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOI'O WIEHAa POCCUHCKOrO0 OONIECTBA, NPEICTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBICHHM,
IpoLeayp TPaKIaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), yMEHHE
B3aMMO/JICUCTBOBATh C COIMAJIBHBIMU HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYECHUEM;

2) NaTPHOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K MPOUUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHOE OTHOILICHHE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, MCMOJIb30BAHUE ATUX JOCTIXKCHUU B JPYrUX HayKaX, TEXHOJIOTHSX,
chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHHE JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM  JIOCTUKEHUM HAyKHu U
NEATEIIbHOCThIO YYEHOIO, OCO3HAHUWE JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOMYHMBOTO Oy IyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHUH, pacCykJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUUECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTEMAaTHYECKHWE 3HAHUS B
MHTEpecax 3J0pOBOro U 0€30MacHOro 00pasza *KU3HHU, OTBETCTBEHHOE OTHOIICHHE
K CBOEMY 3JIOPOBBIO (3/I0pOBOE MUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U

OT/bIXa, peryispHas busnueckas AKTUBHOCTb), busngeckoe
COBEPIIICHCTBOBAHKE npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JeSATEIHbHOCTHIO;

6) TpynoBoe BociuTaHue:



TOTOBHOCTh K TpyHdy, OCO3HAaHHE LEHHOCTH TPYIOJIOOMs, HMHTEPEC K
pa3nuuHbM  cpepaM  TPO(HECCHOHANBHON  NIEATENbHOCTH, CBSI3aHHBIM C
MaTEeMaTUKOW M €€ NPUJIOKEHUSIMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBIOOD
Oyaymeil mpodeccun U pealn30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTb U  CIIOCOOHOCTH K  MaTeMaTHYeCKOMY OO0pa3oBaHHIO U
caMo00pa30BaHUI0 HA MPOTSHKEHWH BCEW JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YUYacCTHIO B PELLIEHUU MPAKTUYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPABJICHHOCTH;

7) 3ko10TMYECKOEe BOCTIMTAHME:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpbl, NOHMMAHUE BIUSHUS
COLIMAIBHO-?)KOHOMHYECKUX  MPOLIECCOB HA  COCTOSIHUE IPUPOJHOM H
COLMAJIBHOW Cpefibl, OCO3HaHUE IJIO0AIBHOTO XapakTepa 3KOJOIMYECKUX
npo6JieM, OpHEHTalUsl Ha IPUMEHEHUE MaTeMaTUUECKUX 3HAHUM JUIsl peleHus
3a/1a4 B 00JIaCTH OKpPYKaroIIeH Cpe/ibl, JIaHUPOBAHUE MOCTYIIKOB U OLEHKU UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEN CPeibl;

8) HeHHOCTH HAYYHOI'0 NTO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKHW M  OOIIECTBEHHOM NPAaKTHKH, IOHUMaHUE
MaTeMaTUYeCKON HayKH Kak c@epbl 4eIOBEYECKOW NEATEIbHOCTH, 3TANOB €€
Pa3BUTHS W 3HAYUMOCTU JUIsl PAa3BUTUSA LMBWIM3ALUHU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU M MAaTeMaTHYECKOW KyJIbTYpOll KaK CpPeICTBOM MO3HAHUS MHpA,
TOTOBHOCTb OCYUIECTBIJISITh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JEATEIBHOCTD
VUHAUBUIYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1efiCTBUSA

ba3oBble jornueckue aeicTBUA:

BBISIBIISITh M XapaKTE€PU30BATh CYIIECTBEHHBIE ITPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHHH MEXIy TMOHATUAMH, (OPMYIHPOBATH
OnpeaeIeHUs HOHSTHH, yCTaHABJIMBATh CYILIECTBEHHBIN IIPU3HAK
KJacCU(PUKAaUMKA, OCHOBAaHMS JUIsi OO0OOLIEHUST M CpPAaBHEHHsS, KpPUTEPUU
IPOBOJUMOTIO aHAJIN3A;

BOCIPUHUMATh, (OPMYIUPOBATh W  NPeoOpa3OBbIBaTh  CY)KJICHUS:
YTBEPAUTENbHbBIE U OTPULIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISAITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IPOTUBOpEYHsS B (paKTax, JAaHHBIX, HAOIIOJACHUSIX U YTBEPKICHUSAX, IPeiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;



JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
yTBepXKACHUN (TIpsIMBIE W OT TPOTHBHOTO), BHICTpAaWBaTh apryMEHTAIIUIO,
MIPUBOANTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHUS
Y BBIBOJIBL;

BBIOMpaTh CIIOCOO pemieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEIICHUs, BBHIOMpAaTh HaWOoJiee TMOAXOMANUN C  y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTelbcKue 1eiicTBUSL:

HCITOJIB30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKHN WHCTPYMEHT ITO3HAHMSI,
dbopMynupoBaTh  BOMPOCH], (GUKCUPYIOIIME MPOTHUBOpEuYne, IMpodiemy,
yCTaHABJIMBATh UCKOMOE U JJaHHOE, (DOPMHUPOBATH THIIOTE3Y, apIYMEHTUPOBATH
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHHPOBAHHBIN IKCIIEPUMEHT,
MCCJIEIOBAaHUE IO YCTAaHOBIIEHHWIO OCOOCHHOCTEH MaTeMaTHYeCKOrO0 OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BHISIBICHHUIO 3aBUCUMOCTEH MEKYy 0OBEKTaMU, SIBIICHUSMH,
poLeccamy;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOABI MO pe3yJibTaTam
MPOBEAEHHOTO HAONIONEHUsS, MCCIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIECCa, a TaKXKe BBIIBUTATh
MIPEATNOI0XKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISBIIATH JIe(OUIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIMMBIX JIJIT OTBETA HA
BOIIPOC U JIJIA PEIICHUS 3a]1a4H;

BbIOMpaTh  MHGOPMAIMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJM3UPOBaTh, CHCTEMATH3UPOBaTh M HMHTEPIPETUPOBATH HWH(POPMAITHIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHHUS;

CTPYKTYpPHPOBaTh HH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHBIX (hopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Y4eOHbIe NeHCTBUS
OO0menue:
BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU
U LEJIIMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B



YCTHBIX U ITHCBMEHHBIX TEKCTAaxX, 1aBaTh MOSICHEHMS MO X0y PELICHMS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pPE3yJIbTAaT;

B XOJI€ OOCYKIEHMs 337aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJieMbl, pelIacMol 3ajjaud, BBICKA3bIBATH HJEH, HALIEJICHHBIE HA IOUCK
pELIEHNs, COMOCTABIISATh CBOU CYXIEHUS C CYKICHHSIMHU JIPYTUX YYACTHUKOB
auanora, 0OHapy>KMBaTh pa3nyhe U CXOJCTBO MO3UIINI, B KOPPEKTHOU (popme
(opMyIMpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

OPENCTAaBIATh  pe3yJbTaTbl  pPELICHHs  3a4a4d,  JKCIEPUMEHTA,
UCCIIEJIOBAHUsI, MIPOEKTA, CaMOCTOSITENbHO BbIOMpaTh (pOpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPe3eHTALNU U 0COOCHHOCTEN ayTUTOPUH.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJIAThH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BHIOUPATh CIIOCO0 peIIeHUs
C y4Y€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTHUPOBaTh M KOPPEKTHUPOBATh BapUaHThl PEUICHUNA C YYETOM HOBOWU
uHbopMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTE/JIEKT:

BJIaJICTh HABBIKAMM  IIO3HABATEJIBHOW peduiekcuu Kak OCO3HAHUS
COBEpIIAEMBIX JEHCTBHI U MBICIIUTEIIbHBIX POLECCOB, UX PE3YJIHTATOB, BIIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpoliecca M pe3ysibTaTa PEIIeHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

MPEBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUH 3a/1a4U,
BHOCUTh KOPPEKTHBBI B JICSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJACHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBHUSM, OOBSICHATH
MPUYUHBI  JIOCTKEHHUS WJIM HEIOCTHIXKEHUSI Pe3yJbTaTOB JICSATEIbHOCTH,
HaXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MOHUMATh U UCIIOIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHAUBUIyaIbHOMN
paboThl TpU peHIeHUH YYeOHBIX 3aJady, MPUHUMATH IIeJIb COBMECTHOMN
NeATEeIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU pabOThI, pacipeaeisiTh
BUJIbI paboOT, JOrOBapUBaThCs, OOCYXKIATh MPOIECC U Pe3ysbTaT padoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOIEN;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkaeHNsI, 0OMEH MHEHHA,
«MO3TOBbIE IITYpPMbl» W WHBIC), BBINOJHATH CBOK YacTh pabOThl H
KOOPJAVUHUPOBATh CBOW JACHUCTBUS C JPYTMMHU YICHAMH KOMAaH]Ibl, OLICHUBATH



KauyeCTBO CBOETO BKJIaJa B OOIHI MPOAYKT MO KPUTEPUSIM, CHOpMYTHMpOBAaHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CcBOOOJHO OMEpUPOBATH OCHOBHBIMH TOHATHUAMU CTEPEOMETPHUU TIPHU
pEIIeHNH 3314 U IPOBEJCHUH MaTeMaTHUYECKUX PACcCyKICHUH;
MPUMEHSTh AKCHOMBI CTEPEOMETPUH U CIECJCTBUS U3 HUX MIPU PEIICHUN
reOMETPUUYECKUX 33/1a4;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PACIIOJI0KEHUE MPSAMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOMHO OMEpUpPOBaTh MOHITHIMH, CBS3aHHBIMH C YIJIaMH B
OPOCTPAHCTBE: MEXAY NPSAMBIMH B MPOCTPAHCTBE, MEXKIY NPSAMOM U
IUIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;
cBOOOMHO pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHHUKOB (TpU3Ma,
nvpamua, NpsMOYyroJIbHBINA Mapaienaenunes, Kyo0);
KJacCU(PUIMPOBATh MHOTOTPAHHUKH, BBIOMpas OCHOBAHMS NS
KJIacCU(pUKaLUY;

CBOOOMIHO OMEpUpPOBATh MOHITHSIMH, CBSI3AHHBIMH C CEUCHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBITIONHATh ~ TMapajuleNlbHOE,  [EHTpPaJbHOE W OPTOTOHAIBHOE
POEKTUPOBaHUE GUTYP HA MIIOCKOCTh, BHITIOJHSITH U300paskeHUst GUryp
Ha IJIOCKOCTH;

CTPOUTH CEYECHUSI MHOTOTPAHHUKOB Pa3IMYHBIMU METO/IaMH, BBHITIOIHSTh
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IJIOIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nUpaMua), FeOMETPUUECKUX TeJl C MPUMEHEHHEM (popmy;

CBOOOMHO OMEpUPOBATh TOHATHSIMHU: CHMMETPHUS B MPOCTPAHCTBE,
IEHTP, OCh M TUIOCKOCTh CHUMMETPUHU, LEHTP, OChb M IIJIOCKOCTh
CUMMETPHUU (UTYPHI;

CcBOOOJHO ONEPUPOBATh MOHATUSIMH, COOTBETCTBYIOLUIUMH BEKTOpaM U
KOOpAWHATAaM B IPOCTPAHCTBE;

BBITIOJTHATH IEHCTBUS Ha/l BEKTOPaMH;

pemarh 3a7ayd Ha J0Ka3aTeIbCTBO MATEeMAaTHUECKUX OTHOIICHUW U
HAXO0X/IEHUE T€OMETPUUECKUX BEJIMYUH, TIPUMEHSS U3BECTHBIE METO/IbI



IIpU PEUICHUH MAaTeMAaTHYEeCKUX 3a]ad IOBBIIIEHHOTO W BBICOKOIO
YPOBHSI CIIO)KHOCTH;

OPUMEHSTh MPOCTEHIINE TPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbI TMPH PEIICHUU CTEPEOMETPUUECKUX
3a/1ay;

U3BIIEKaTh, MPeoOpa3oBbIBATh M WHTEPIPETHPOBATH HMHEGOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypax, MPEACTABICHHYIO Ha
YepTeKax U pUCyHKax;

OPUMEHSATh T[OJYyYCHHBbIE 3HAHUS HA NPAKTHKE: CpaBHUBATh W
aHAJIM3UPOBATh PEATbHBIE CUTYAllUH, IPUMEHATh U3YUCHHBIC TOHATHUS B
mpolecce TMOHWCKa PEIICHUs MaTeMaTHYecKd CcHopMyIHMpOoBaHHON
npo0JIeMbl, MOJEIUPOBATh PEAJbHbIE CUTYallUd Ha SI3bIKE F€OMETPHH,
UCCIIEI0BATh IIOCTPOEHHBIE MOJIeNIN C MCIIOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUH W TEopeM, alrmapaTra aireopbl, pelarb
MPAKTUYECKHUE 33/a4d, CBS3aHHBIE C HAXOXXICHHEM TI€OMETPHYECKHUX
BEJINYMH;

UMETh IPEJCTaBICHUS 00 OCHOBHBIX ATAlax Pa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTH (pyHJaMEHTA Pa3BUTHUSI TEXHOJIOTHH.

K xonny 11 kiaacca oOygaromuiicss Hay4uTCs:

CBOOOJHO ONEpUPOBATh MOHATUSIMU, CBSI3aHHBIMU C LIMJIUHAPUYECKOM,
KOHMYECKOH U c(epudyeckoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJIy4YECHMUS;

ONEpUpOBaTh MNOHATUSAMHU, CBA3AHHBIMM C TEJAMH  BpaALICHUS:
HWJIMHIPOM, KOHYCOM, chepoil U mapom;

pacno3HaBaTh Teja BpalleHus (UMIUHAP, KOHYC, cepa W 1map) u
OOBSACHATH CIIOCOOBI MOTYYEHUSI TEJ BpaLCHHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPePhl U MIOCKOCTH;
BBIYMCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHHUKOB M TE€Jl BpalllCHHS,
00BEMBI U TUIOLIAJN MTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPAILLCHUS,
r€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYJT;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBSI3aHHBIMU C KOMOWHAIIUSIMU TEJ
BpallleHHs 1 MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy U
OMMCaHHBINA OKOJIO chephl, chepa, BIMCaHHAs B MHOTOTPAHHUK WJIH TEJIO
BpAaIlCHMUS;

BBIYMCIIATh COOTHOLIEHUS MEXAYy IUIOIAJs MU TOBEPXHOCTEH U
00BEMaMH TTOJIOOHBIX TET;



n300paxkatb HU3ydaemble (UTYpHI, BBITOJHATH (BBIHOCHBIE) IIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BHI CBEPXY, COOKY,
CHHU3Y, CTPOUTbH CEUCHHUSI TENl BPALLICHUS;

U3BJIEKaTh, MHTEPIPETHUPOBATH M MPeoOpa3oBbIBATh MH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTypax, MPEACTaBICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONIEpalliy HAJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIAUHAT;
pemaTth TEOMETPUYECKHUE 3aJaud Ha BBIYUCICHUE YTIOB MEXIY
NPSMBIMA M TIJIOCKOCTSIMHM, BBIYMCJIIEHUE PACCTOSHUM OT TOYKH J0
IJIOCKOCTH, B LIEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METOA
IIPU PEIICHUHU;

CBOOOJHO OMEPUPOBATH IMOHSTUSMU, CBA3AHHBIMU C JIBUKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh HM300pKEHUST MHOTOTPAHHMKOB U TEJI BpAICHUS TIPU
napajuieIbHOM TI€PEHOCe, IEHTPAIbHOM CHUMMETPUHU, 3E€pPKAIbHOU
CUMMETPHH, MPU TTOBOPOTE BOKPYT MPSAMOIL, MpeoOpazoBanus moo0us;
CTPOUTH CEUCHHSI MHOTOTPAHHUKOB U TEJI BPAIlICHUS: CEYEHUS IUITUHIpA
(mapanmienbHO W NEPHEHAMKYJISAPHO  OCH), CEYEHUs  KOHyca
(mapanienbHble OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIIUHY), CEUCHUS
mapa;

UCIIOJIb30BaTh METOJIbl MOCTPOEHUS CEYEHUN: METOH CJIEAOB, METOJ
BHYTPEHHETO ITPOCKTUPOBAHMS, METO/I MIEPEHOCA CEKYIIIEH MI0CKOCTH;
JIOKa3bIBATh TEOMETPUUYECKHUE YTBEPIKICHHUS;

NPUMEHSTh TeOMETpUUeCKre (PaKThI JIs PEIICHUS CTEPEOMETPUUECKHIX
3a/1a4, MPEANnoJararmlinX HECKOJbKO IIaroB PEIICHUs, €CIIH YCIIOBHS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pemiaTh 3a7ayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOUIEHUNU U
HaX0JICHUE TEOMETPUUECKUX BEIINYUH;

PUMEHSITh IpOrpaMMHBbIE CpeacTBa u AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TPU PEIICHUU CTEPEOMETPUUECKUX
3a/1ad;

NPUMEHSITh  TIOJYyYCHHBIE 3HAHUS HAa TPAKTUKE: CpPaBHUBATH,
aHaIM3UpOBaTh M OLEHUBATh pEajlbHbIE CHUTYyallud, NOPUMEHATH
M3YUYCHHbBIC TTOHSTHUS, TEOPEMbI, CBONCTBA B IIPOLIECCE MOUCKA PEILICHHUS
MaTeMaTu4ecku CHOPMYIHPOBAHHONW  MPOOJIEMBI, MOJEIUPOBATH
peajbHble CUTyalluM Ha SI3bIKE TEOMETPHUH, UCCIEI0BATh MOCTPOCHHbIS



MOJIEJIM C MCIIOJIB30BAHUEM TE€OMETPUUYECKUX TMOHATHU W TEOPEM,
anmapaTta anreOphl, pemarh MNPAaKTHUYECKUE 3a7add, CBS3aHHBIC C
HaX0XKJICHUEM T€OMETPUUECKUX BEIINYNH;

UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu (yHIAaMEHTa Pa3BUTHS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTputo 23 1 7 https://resh.edu.ru/subject/17/
B
2 SAUMHOE PACHIONOAEHHC PAMBIX B 6 1 2 https://resh.edu.ru/subject/17/
MIPOCTPAHCTBE
n .
3 SPAIILIBHOUTD MPHMBIX H IHIOCKOUTEH B 8 1 2 https://resh.edu.ru/subject/17/
MIPOCTPAHCTBE
I1
4 epHeHHHIfyMpHOCTL MPAMBIX I 25 1 8 https://resh.edu.ru/subject/17/
TJIOCKOCTEH B MPOCTPAHCTBE
5 VYrael 1 pacCTOSTHUS 16 5 https://resh.edu.ru/subject/17/
6 MHororpanHuKu 7 2 https://resh.edu.ru/subject/17/
BekTtops! B mpocTpaHcTBE 12 4 https://resh.edu.ru/subject/17/
IT 600
8 OBTOPEHHUE, 000 meHIiIe 1 5 2 2 https://resh.edu.ru/subject/17/
CUCTeMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I1O
- 102 9 32

ITPOTPAMME



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

11 KIIACC

KosuuecTBo yacos DJIeKTPOHHBbIE
HaunmeHoBaHue pa3/ie/ioB H TEM uudposbie
Ne n/m P Kontpoabnsie IIpakTuueckue (mupp )
MpPOrpamMMblI Bcero oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl

1 AHanuTUyecKasi reoMeTpHs 15 1 5 https://resh.edu.ru/subject/17/
II

2 oBTopeie, obobueie u 15 1 5 https://resh.edu.ru/subject/17/
cucreMarui3anuvs 3HaHUU

3 O6bEéM MHOTOTpaHHHUKA 17 5 https://resh.edu.ru/subject/17/

4 Tena Bpamenus 24 8 https://resh.edu.ru/subject/17/
n ,

5 LA/ TIOBEPXHOCTH 1 00BEMEI 9 1 3 https://resh.edu.ru/subject/17/
KPYIJIBIX TEJ

6 JIBrkeHus 5 1 2 https://resh.edu.ru/subject/17/
I1 000

7 OBTOPEIIHE, OBODIIEHIE 1 14 2 5 https://resh.edu.ru/subject/17/
cucreMarui3anuvs 3HaHUU

OBHIEE KOJIMYECTBO YACOB I1O
- 99 8 33

I[TPOTPAMME



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

YYEBHO-METOINYECKOE OBECIIEYEHHE

OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Mamemamuxa: aﬂee6pa U Hauaula manmemamuidecKoco anaiusa,

eeomempust. I'eomempus. 10-11 knaccol: yaeOHUK: 0a30BBIM U YITyOIEHHBIN
ypoBHu: JI. C. Aranacsas, B. @. byry3os, C. b. Kagomues [u ap.]. - 12-e
u31., crep. - Mocksa: IIpocsemenne, 2024. - 287 c.: uB. wi.; 21 cm. -

(MI'Y-mikozne).; ISBN 978-5-09-112137-7.

2. Mepsnax, Apxaouii I pueopvesuu. Maremaruka. I'eomerpus. 10 kiacc:
yrIyOonéHHbIN ypoBeHb: yueOHuk / A. I. Mep3msk, 1. A. HomupoBckuit, B.
M. IlonskoB; noxa penakuuei B. E. [Togonbsckoro. - 8-¢ u3n., crep. -
Mockaa: [Ipocsemienue, 2024. - 272 c.: ui., noptp., Tadi., IB. Ui.; 22 CM.;

ISBN 978-5-09-112260-2.

3. Mep3znak, Apkaouii I pucopvesuy. Matemaruka. ['eometpus. 11 kiacc:
yrIyOonéHHbIi ypoBeHb: yueOHuk / A. I. Mep3msk, 1. A. HomupoBckuit, B.
M. IlonskoB; noxa penakuuei B. E. [Togonkckoro. - 8-¢ u3n., crep. -
Mockaga: [Ipocsemenue, 2024. - 254, [1] c.: ui., 1B. ui.; 22 cm. - (PI'OC).;

ISBN 978-5-09-112261-9.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. Teomerpus: cogepkanue kypca 7-11 knaccel/ Teket: aneKTpoHHBIH //
[ocynapctBenHas oopazoBarenbHas miatdopma «Poccuiickast AIeKTpOHHAs
mkojyiay: [calt]. — MockBa. — URL: https://resh.edu.ru/subject/17/ (mara

obpamenus: 18.03.2024).
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