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MNOACHUTEJBHASA 3AIINCKA

["'eoMeTpus siBNIsIeTCA OHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHMs, TaK KakK OO0ECIeYMBaeT BO3MOXHOCTb W3YyUYEHHs] JTUCHUILIAH
€CTECTBEHHO-HAYYHOW HAIMPABJICHHOCTH WM MPEIMETOB TYMAHUTAPHOrO I[UKIIA.
[TockonpKy TOTHYECKOE MBIIITICHHE, (HOPMHUPYEMOE MPU H3YICHUH 00YyIaIONTUMUCS
MOHATUMHBIX OCHOB TIE€OMETPUHU, NPHU JO0KA3ATEIbCTBE TEOPEM M IOCTPOCHUH
LEMOYKH JIOTUYECKUX YTBEPKACHUM MPHU PELICHUN T€OMETPUUYECKUX 3aa4, YMEHHE
BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO MCIOJIB3YIOTCS MpPH
pEIICHNH 3329 €CTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH (PH3NYECKHX 3a7a4.

[lenb ocBOeHUs porpaMmMbl yueOHOro Kypca «['eomeTpusi» Ha yriiyOin€HHOM
YPOBHE — pa3BUTHE UHANBUIYATBHBIX CIIOCOOHOCTEN 00yYaIOIINXCS TPU U3YUCHUH
reOMETpUH, KaK COCTaBJSIONMIeH MpeaMeTHou obnactu «MaremaTuka u
nHpopmaTuKa» yepes o0ecriedeHue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0oJiee rTyOOKUX TEOMETPUYECKUX 3HAHUM U IEUCTBUM, CIEU(DPUIHBIX T€OMETPHH,
Y HEOOXOAMMBIX JJI YCIEUTHOr0 Npo(hecCHOHaIbHOT0 00pa30BaHUsl, CBI3AHHOTO C
UCIIOJIb30BaHUEM MATEMATHUKHU.

[IpyopuTeTHBIMU 3alayaMyd Kypca TE€OMETpUM Ha YTIiIyOJIEHHOM YpOBHE,
PaCHIUMPSAIONIMMU U YCUIUBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacidpeHne NpeCcTaBiICHUsS O T€OMETPUM KaK YaCTH MHUPOBOU KYJIbTYpPHI U
dbopMHpoBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIUIM MUPOM;

dbopMHpOBaHHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEUIIMX MaTEMaTUYECKUX MOJEISIX, MO3BOJISIOUIMX ONHUCHIBATh W H3Yy4daTh
pa3HbIC SABJICHUS OKPYKAIOIIEr0 MUPA, 3HAaHUE MOHITUHHOTO anmnapara mo pasaeny
«CrepeoMeTpus» y4eOHOT0 Kypca TeOMETPHH,

dbopMHupoBaHHEe  yMEHHUS  BJIQJE€Th  OCHOBHBIMH  TMOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMys1 U yMEHUE UX TPUMEHSITh, YMEHHUS JIOKA3bIBaTh TEOPEMbl U HAXOIUTH
HECTaHIApTHBIC CIIOCOOBI pellleHUs 3a]1ay;

dbopMupoBaHNE YMEHHUS PACIIO3HABATh HA YEPTEkKaX, MOJIECTSAX U B peaIbHOM
MHUpPE MHOTOTPAaHHUKM M TeJla BpalEHUs, KOHCTPYHPOBATH T'€OMETPUYECKUE
MOJIENH;

dbopMUpOBaHHE MMOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOI'O IMOCTPOEHUS
MaTeMaTUYECKUX Teopuil, (GOpMUPOBAHWE MOHMUMAHUSI POJU AKCHUOMATHKU TMPU
IIPOBEICHNUH PACCYXKICHUN;

dbopMHpoBaHNE yMEHUS BIAJETh METOJIAMU JOKA3aTeIbCTB W aJITOPUTMOB
pelIeHusl, yMEHHS UX IPUMEHSTh, IPOBOJIUTH JI0KA3aTEIIbHbIC PACCYKACHUS B XOJI€
pelIeHHs] CTePEOMETPUUECKUX 3a7ad U 3aJad C MPAKTUUYECKUM COJIep)KaHHEM,
dbopmMupoBaHUe TIPEACTaBICHUST O HEOOXOJAMMOCTH  JIOKA3aTeIbCTB  IpHU



000CHOBAaHWUY MAaTEMAaTHUECKNX YTBEPKICHUM U POJIM aKCHOMATHKHU B MIPOBEICHUHT
JEAYKTUBHBIX PACCYKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaAIbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEN 00yYaronuxcsi, M03HABATENbHON aKTUBHOCTH, MCCIIEI0OBATEIBCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEpPECa K U3YYEHUIO TEOMETPHHU;

dbopmupoBanne (PYHKITMOHAITBHONW TPAaMOTHOCTH, PEJIECBAHTHON TE€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUECKHX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  TMPEIMETOB, TMPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HCCIEAOBAHUS IOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINH ITOTYYEHHBIX PE3yJIHTATOB.

OCHOBHBIMH COJIEP)KAaTEeIBLHBIMU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «kmaccax sBisitoTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBE»,
«Muororpanuukn», «Tema BpameHus», «BeKTopel ¥ KOOpAMHATHI B
MIPOCTPAHCTBE», «J|BIYKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHME «YyMETh OINEPUPOBATH
MOHATUSMI», PEJICBAHTHBIMU T€OMETPUH Ha YITyOnEHHOM ypoBHE 00ydueHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTeIbHBIM JIMHUSAM Y4eOHOro Kypca, a
dbopMHUpOBaHME JIOTMYECKUX yMEHUW  pacmpeiensercs He TOJbKO IO
coJiep KaTeIbHBIM JIMHUSAM, HO U 10 TojgaM oOydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil padbouei
POrpamMMBbl, pacnpeneNéHHbIM IO TojaM OOy4YeHHSs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITUATILHBIM BOIIPOCAM 00yYaromuecs
oOpamajiuch  HEOJHOKPATHO. ITO TO3BOJSIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH IMMOHATHSIMHU ¥ HaBBIKAMH ITOCJICI0BATEIBHO M TIOCTYIIATEIBHO, C
COOJTI0/IEHEM TIPUHITAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TMPEICTABICHUN 00Yy4YalOIMMUXCs, PACIIUPSs U yrayOmsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexon Kk U3y4EHUIO TEOMETPUHN Ha YTIyOIEHHOM YPOBHE TIO3BOJISICT:

co3nath  ycioBus s auddepeHumranuu  o0OydeHus, IMOCTPOEHUS
WHIUBUIYyAIBHBIX ~ 00pa30BaTENbHBIX MPOTPaMM, OOCCIEUHTh YIIyOIEHHOE
U3Y4YEHUE TEOMETPHUH KaK COCTaBIIONICH yueOHOro npeameTra «MareMaTnkay;

MOATOTOBUTh OOYYAIOMIMXCA K TPOJOJDKEHUIO HM3YyYCHUS MAaTeMaTHKU C
y4uéTtoM BbIOOpa Oyayiiei mpodeccun, obecriednBasi MPEEMCTBEHHOCTbh MEXITY
o01muM ¥ npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomeTpus» Ha yriayOJEHHOM YpOBHE
orBoautcs 204 vaca: B 10 kimacce — 102 vaca (3 yaca B Hezenio), B 11 kimacce — 102
yaca (3 Jaca B HEJICITIO).



COILEPKXAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  CTepeOMETpUH. Touka, ImpsAMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsiTHE 00 aKCMOMaTHYECKOM HOCTPOEHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUHU U CIIECICTBUSA U3 HUX.

B3anMmHOEe pacnosiokeHue TMpsAMBIX B INPOCTPAHCTBE. IIEPECEKAIOLINECH,
NapajulesIbHble W CKpelIMBaroImuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. IlapannenbHOCTh IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapajlIC/IbHbIC
IIPSAAMBIE B IIPOCTPAHCTBE, IAPAJLICIBHOCTD TPEX MPAMBIX, IAPAIUICIIBHOCTD IIPAMON
U 1iockocTH. [lapanienbHoe W LEHTpaIbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapajlIeIbHOr0 MNpOEKTUpoBaHUs. IM300paxkeHue
¢buryp B mapajyieibHOW MPOEKIMH. YTJbl C COHAMPABICHHBIMUA CTOPOHAMH, YIOJI
MEXy NpAMBIMU B IIPOCTpAaHCTBE. [lapajuiebHOCTE IIIIOCKOCTEN: NapasulesibHbIe
IIJIOCKOCTH, CBOMCTBA [apaljIeIbHBIX IIJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUIYphl HA IUIOCKOCTH: TETPadap, Napajuieenunen,
MMOCTPOCHUE CEUYCHUM.

IleprieHIUKYISAPHOCTD MPSIMON U IUIOCKOCTH: IEPIIEHIUKYJISPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NpPsAMBIE MapAJUICIbHBICE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYISIPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O MpsMOU
MEPIEHIUKYJISIPHON IJIOCKOCTH. OpTtoroHanpHOE IIPOEKTUPOBAHMUE.
[leprieHAMKYISp ¥ HAKIIOHHBIE. PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE
OT IPSMOH JI0 MIIOCKOCTH, MPOEKIHs (PUTyphI Ha MIIOCKOCTh. [lepneHaAnKyIIpHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHINKYISIPHOCTH JBYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHINKYJISPAX.

Yrael B OpOCTPAaHCTBE. Yroa MEXIy MNPSMOW U INIOCKOCTBIO, JIBYTPaHHBIN
yroJI, IMHEWHBIM YroJ ABYTPAHHOTO yriia. TpEXrpaHHBI U MHOTOIPAHHBIE YTJIBL.
CBolicTBa INTIOCKUX YTJI0B MHOIOTpaHHOTO yriia. CBOMCTBA INIOCKUX U IBYTPaHHBIX
YIUIOB TPEXTPAHHOIO yIia. TeopemMbl KOCHHYCOB ¥ CHHYCOB ISl TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buapsl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipu3ma: N-yrosbHas
npusMa, npsiMasi 1 HakJIOHHAsl MPU3Mbl, OOKOBasi U TOJHAS MIOBEPXHOCTH MPU3MBI.
[Tapayutenenurnen, IpSAMOYTOJIbHBIN MTApAIUICIECIUIIE U €ro cBoicTBa. Kparuaimme
NyTH Ha TOBEPXHOCTHM MHoOrorpaHHuka. Teopema Oiinepa. IIpoctpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbHas nupaMuaa, NpaBUIbHAS U yCEUEHHAS
nupamuabsl. CBoiicTBa péGep U  OOKOBBIX TpaHeW TMpPaBWIbHOW MHUPAMU/IBI.
IIpaBriibHBIE MHOTOIPDAHHUKM. NPAaBUJIbHAS NPU3Ma WU IpaBWIbHAA INHUPAMHUIA,



IpaBUJIbHAS TPEYTOJIbHAS MMPaMI/Ia U MPAaBUIIBLHBIN TeTpadp, KyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX . OKTa3Ap, JOAECKASAP U UKOCAIP.

Bbluncienye 3J1€MEHTOB MHOIOTPAaHHUKOB.: pPEOpa, JMaroHald, YIJIbL
[Tnomans OOKOBOW MOBEPXHOCTH W TMOJHOW MOBEPXHOCTU NPSIMOM TMPU3MBI,
IUIOIIAIh OCHOBaHUH, TeopeMa 0 O0KOBOM MOBEPXHOCTHU NPAMOU rpu3mbl. [1momanp
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOM MNHPAMHIBI, TEOPEMa O
IJTONIAIA YCEUEHHON MTUPAMU/IBI.

CumMmeTpus B NOpPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU  IMPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpHUsI B TMPAaBWIBHOM MHOTOTPAHHUKE: CHMMETPUS
napajuiesienunena, CUMMETPUS TPABWIBHBIX NPU3M, CUMMETPHUS MPABHIBHOM
MAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApHBIC, COHAIIPABICHHBIE U IPOTHUBOIIOI0XKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yprciio. CBOKCTBA CIIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOpBI. [IpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoXEHUHM BEKTOpa MO TPEM
HEKOMIUIaHApHbIM  BekTopam. lIpsMoyronpHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3p MEXIAy KOOPIWHATAMU BEKTOpPA H
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamienust

[loHATHS: TUIMHAPUYECKAs [OBEPXHOCTh, KOHWYECKAas IOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, oOOpasyroliue IMoBepxHocTe. Tema BpalieHus:
HUJIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanMHoe pacronoxeHue chepsl
U IUIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe. M3o0pakeHne Ten BpallleHHUsl Ha
iockocth. Pa3BépTka nunuuapa u konyca. Cummetpus cepsl u mapa.

O06BéM. OcHoBHBIE cBOHcTBa 00BEMOB Tell. TeopemMa 00 o00BéME
NPSIMOYTOJILHOTO Tapajuiesienunena v ciueactBuss u3 He€. OO0bEM mnpsiMoil u
HAKJIOHHOM MPU3MBbI, HWJIMHIAPA, MUpaMUIbl U KoHyca. OO0BEM 11apa U 1apoBOro
CErMEHTA.

KoMOuHanuu Ten BpamieHus W MHOrorpaHHukoB. [Ipu3ma, BmnmcaHHas B
MWIMHAP, OMHCaHHas okoyio IwimHapa. llepeceuenune cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepsl MIOCKOCThIO. [loHATHE MHOTOrpaHHUKA,
OMHUCAHHOTO OKO0JIO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJIO
BpaICHUS.



[Tnomanp MOBEPXHOCTH LMJIMHIAPA, KOHYyCA, IJIOWAAL cepbl U €€ yacTeil.
[Tonobue B mpoctpancTtBe. OTHOIIEHHE OOBEMOB, IUIOMIANEH IMOBEPXHOCTEH
nono6ueix ¢uryp. IlpeoOpaszoBanue momodbus, romoretusi. Permenue 3amau Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJl BPAILEHUS: CEUCHUS IIMIHHIPA
(mapayieIbHO W MEPHEHAMKYJSIPHO OCH), CEYeHUs KoHyca (mapajuieibHbIe
OCHOBAHHIO ¥ TIPOXOJISAIINE Yepe3 BEPIIUHY), CCUSHHS IIapa, METOIbI TIOCTPOCHHS
CEUCHHI: METOJ| CJEeI0B, METOJI BHYTPEHHEr0 MPOEKTHUPOBAHUS, METO]I MepeHoca
CEKyIIeH MIOCKOCTH.

BeKkTOpbI M KOOPAMHATHI B POCTPAHCTBE

BekTops! B ipocTpancTBe. Onepanun HaJl BEKTOpamMu. BekTopHoe yMHOXKEHHE
BeKTOpoB. CBoiicTBa BEKTOpPHOTO yMHOXeHHs. [IpsimoyromnbHas cucrema
KoopAuHaT B mnpoctpaHcTBe. KoopaumHaTel BekTopa. PasznoxeHue BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJI IPU PELLIEHUU N'€OMETPUUECKHX 3a/1ad.

JIBUKEeHNsI B IPOCTPAHCTBE

JIBrxenusa npoctpaHcTBa. OtoOpakeHus. [[BUKeHUsS W paBEeHCTBO (UTYP.
OOmue cBoicTBa JBMXKEHUM. Bunbl JBWXEHUN: TMapaulebHBIM MEpeHoc,
[EHTpaJIbHAsl CUMMETpHS, 3€pKajibHasg CUMMETPHS, IMOBOPOT BOKPYT MPSIMOML.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHcKoe BOCIMTAHHE!

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIUK 00YUaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO 00IIECTBA, MPECTABICHUE O MATEMAaTHYECKAX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHH, TPOIEIYP
rpakaaHckoro  obmectBa  (BbIOOpBI,  OMPOCHI W JPYroe),  yMCHHE
B3aMMO/JICHCTBOBATh C COIMAJBbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
(GYHKIUSAMY 1 HA3HAYCHUEM;

2) IaTPMOTHYECKOE BOCITUTAHNE:

c(hOpMHUPOBAHHOCTh POCCUUCKON IpakAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUNCKUX MATEMAaTUKOB U POCCUICKON MaTEMaTUYECKOM MIKOJIbI,
UCIOJB30BAaHUE OATUX JOCTHUKEHUW B JPYTMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPaBCTBEHHOE BOCITUTAHHE

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUICKOT0 Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMUSI, 3THUYECKOIO MOBEACHUS, CBSI3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKH U JEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINUHOTO
BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHE:!

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aj1a4, PEIICHUN, paCCYKI€HUM, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIieKTaM pa3JInuHbIX BUJOB UCKYCCTBA,;

5) puznueckoe BocUTAHHE:

cOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MaTeMAaTHYeCKHe 3HAHUS B
WHTEpecax 370pOBOro 1 6€30macHOro 00pas3a )KU3HHU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOC MHUTaHWE, COAJAaHCHUPOBAHHBIA PEXKHUM 3aHATHH H
OTIbIXa, peryjsipHas Gu3ndeckasi akTUBHOCTB), (DU3HMUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIbHOCTHIO;

6) Tpy10BO€ BOCIIUTAHHE:

TOTOBHOCTh K TpYyHdy, OCO3HaHWE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pazmuuHbiM  chepaM  NPODECCHOHAIBHOW  NESATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ MNPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mpodeccu U pearr30BBIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCcKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa TMPOTSDKEHWH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acCTHIO B PEIIICHUU MTPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAPaBICHHOCTH,;

7) 3K0JI0THYECKOe BOCTIMTAHME:!

cOPMHUPOBAHHOCTh  JKOJIOTMUECKOM  KyJIbTYpbl, TOHUMAaHUE BIMSIHUS
COLIMATIbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLUAIBHOU
Cpelibl, 0CO3HaHUE MI00ATBHOIO XapaKTepa 3KOJIOTMYECKUX NPOOJIeM, OpUEHTalUs
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWHK IS pemieHus 3amad B 00JiacTu
OKpY’Kalolllel Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKHM HUX BO3MOKHBIX
MOCJHEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OOIIIECTBEHHOM MTPAKTUKH, TOHUMaHNUE MaTeMAaTHIECKON
HAyKU Kak cepbl 4eJTOBEUECKOM JIeATeIbHOCTH, STANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUISL Pa3BUTHUSL LIUBUIN3ALMY, OBJIAICHUE SI3bIKOM MAaTEMATUKH U MAaTEMaTUYECKOU
KYJBTYpPOU Kak CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh IPOCKTHYIO
U UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue AeicTBUS:

BBISIBISAITH M XapaKTEPU30BaTh CYILIECTBEHHBIE NPU3HAKU MAaTEMATHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXIy MOHATUSAMH, (DOpMyIUPOBATH
OMpeIeJICHUs TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMS J1Jis 0000IICHUS M CPABHEHHUSI, KPUTEPUU ITPOBOIUMOTO aHAJN3A;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBIISITH MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJNIOJACHUAX U YTBEPXKACHUSX, Mpeyiaratb KpUTCPUH JIsI
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHN;

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUM, YMO3aKJIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATEIIBHO JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPHKICHUIN
(mpsiMbIe ¥ OT MPOTHUBHOIO), BBICTPAWBATh ApI'yMEHTAIINIO, IPUBOANTD TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKICHUS U BHIBOJIHI,

BBIOMPATh CHOCO0 pelieHns y4deOHO#M 3amaum (CpaBHHUBATh HECKOJIBKO
BApUAHTOB PEILICHMS, BLIOUPATh HanboJIee MOAXO NN ¢ YUETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUS:



UCIIOJI30BaTh BOIPOCHI KaK HCCIEA0BATEIBCKUII HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIHME  TPOTHUBOpeuHe,  Mmpobdiemy,
yCTaHABIIMBAaTh MCKOMOE W JaHHOE, (POPMHUpPOBATH TUIIOTE3y, apryMEHTHPOBAThH
CBOIO MO3UIINIO, MHEHHUE,;

IPOBOANTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBaHHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHUYECKOro 00BEKTA, SABJICHHMS, IIpoLecca,
BBISIBJICHUIO 3aBUCHMOCTEN MEXIYy 0ObEKTaMU, SIBICHUSMH, IIPOLIECCAMH;

CaMOCTOSITENIBHO (POPMYJIMPOBaTh OOOOIIEHHS] U BBIBOJBI 0 pe3yjibTaTaM
OpOBEAEHHOTO  HAONIOAEHUS, HCCIEAOBAaHUS, OLIEHMBATh  JIOCTOBEPHOCTH
IOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXXHOE pPa3BUTHE MPOLECCA, a TAaKXKE BBIIBUIaTh
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCJIOBUSX.

Pabora c nndopmanmeii:

BBISBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIIPOC U ISl pELICHUS 3a]1auH;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH MH(OPMALIMIO PA3ITUYHBIX BUIOB U OpM
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh HMH(OPMALIMIO, MPEACTaBIATh €€ B pazIUYHbIX (PopMmax,
WJLTIOCTPUPOBATH Tpapruecky;

OLICHUBATh HaJEKHOCTD uH(popmManuu 1o CaMOCTOATENILHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHS

Oo0uenue:

BOCIPUHUMATh U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUIMHU U
LEJSIMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb MOSICHEHHWS II0 XOAY pELICHHs 3a/JauH,
KOMMEHTHUPOBATH MOJYYEHHBIN pE3yJIbTaT;

B X0Ji¢ 00CYXII€HHsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIa€MON TEMBI,
npo0OsieMbl, pelmaeMoi 3a7aydd, BbICKA3bIBaTh HJIEH, HALICJICHHbIE Ha IOUCK
peleHns, COINOCTaBIIATh CBOU CYXICHUA C CYXXIACHUSAMHU APYTMX YYaCTHUKOB
nuanora, oOHapy>XKMBaTh pa3jM4ve M CXOJICTBO MO3UIIMMA, B KOPPEKTHOU (dopme
bopMynIupoBaTh pa3HOTIacHsi, CBOM BO3PAKEHHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOATENIbHO BBIOMpPATh (QopMaT BBICTYIUIEHHS C Y4€TOM 3ajad
NpEe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUSA
Camoopranu3anus:



COCTaBJISITh IUJIAH, aJTOPUTM PELICHUS 3aJa4yH, BIOMPATh CIOCO0O PELIeHUs ¢
y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOU MH(OPMAITUH.

CaMOKOHTPOJIb, IMOUMOHAJILHbIN HHTEJJIEKT:

BJIAJICTh  HABBIKAMHU  MO3HABAaTEJIbHOW  pedieKkcur KaKk  OCO3HAHUs
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJETh
cnocob0aMy CaMOIIPOBEPKH, CAMOKOHTpPOJS Ipoliecca M pe3ysbTaTa peIIeHus
MaTeMaTU4YeCKOM 3aJ1auu,

NpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPHU PEIICHUH 3aauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OMMUOOK, BEISIBIIEHHBIX TPYIHOCTEH;

OLIEHHWBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSIM, OOBSCHATH TPUUNHBI
JOCTIKEHUST WIIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEILHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY .

CoBMecTHasl 1€AITEIbHOCTD

MOHMUMATh M KCTOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpM pEUmICHWH YYEeOHBIX 3a7ad, MNPUHUMATh 1EIbh COBMECTHOM
NESATEIbHOCTH, IJIAHUPOBATh OPraHU3alUI0 COBMECTHOM pabOThI, paclpeiesTh
BU/IBI pabOT, I0rOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTAT padOThl, 00001IaTh
MHEHUS HECKOJBLKHUX JTIOAEH,

y4acTBOBaTh B T'PYNIOBBEIX (GopMmax padboTsl (0OCykaeHHs, OOMEH MHEHHI,
«MO3TOBBIC IIITYPMBI» U HHBIE), BHITIOJIHITH CBOO YaCTh Pa0OTHI U KOOPIUHHPOBATH
CBOM JICUCTBHS C IPYTUMH YICHAMU KOMaH/Ibl, OIICHUBATh Ka4€CTBO CBOETO BKJIAa
B OOmUIA TPOAYKT TO KpUTEPHUsM, CHOPMYITUPOBAHHBIM  yYaCTHHUKAMU
B3aMOJICCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyyaromuiicss HAyIUTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMH IMOHATHSMH CTEPCOMETPHH IIPH
pEIICHNUH 33]]a9 U TPOBEICHUN MaTEeMaTHICCKUX PACCYKIACHU;

e TPHUMCHITh aKCHOMBI CTEPCOMETPHH W CIICJACTBHUS M3 HHX NPU PEHICHUH
TCOMETPHUYCCKHX 3a71ad;

e KIACCU(UIIUPOBATHL B3aUMHOE PACIIOJIOKCHHE TIPSIMBIX B MPOCTPAHCTRBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX H IIJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TIOHATHUSMH, CBSI3AHHBIMH C yIJaMd B
IMPOCTPAHCTBE. MEXKIY MNPAMBIMH B IPOCTPAHCTBE, MEXAY MPSIMOH H
TUIOCKOCTBIO;

e CBOOOJHO OIIEPUPOBATH OHATHUSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKAMU,



e CBOOOJTHO pacro3HaBaTh OCHOBHBIC BHJbI MHOTOTPAaHHUKOB (IIpH3Ma,
UpaMU/Ia, IPSMOYTOJIEHBINA TTapaUIeNIenune, Ky0);

e KJacCUUIUPOBATH  MHOTOTPAHHUKM,  BBIOMpas  OCHOBAHHUS  JUIS
KJIacCU(hUKAIINH;

e CBOOOJHO OINEPUPOBATH MOHSATUSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB ITIOCKOCTHIO;

e BBINIOJHSATH napasuieJIbHOE, [EHTPATbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTb, BHIMOJIHATH U300paxeHus: Guryp Ha
MJIOCKOCTH;

e CTPOUTH CEUYECHHS MHOTOIPAHHUKOB PA3JIMYHBIMU METOAAaMH, BBIMOJIHSTH
(BBIHOCHBIE) IIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKCIATH IUIOIIAJAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpH3Ma,
HpaMK/Ia), TCOMETPHUYCCKHX TN C PUMEHEHHEM (hopMy;

e CBOOOIHO OMEPUPOBATH MOHATHIMH. CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb U TNTIOCKOCTh CHMMETPHH, IIEHTP, OCh U IIIOCKOCTh CHMMETPHUH (PUTYPHI,

e CBOOOJHO OMEPUPOBATH TOHSATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJl BEKTOpaMU,

e pemarh 33JaYd Ha JIOKA3aTeIbCTBO MAaTEeMATHMYECKUX OTHOIICHUU W
HaXO0X/ICHUE TeOMETPUUECKUX BEJIMYNH, TPUMEHSSI H3BECTHBIC METO/IbI IIPU
pELICHUH MaTeMaTHYECKHX 3aJlad IOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0)KHOCTH;

e IMPUMEHATh MPOCTEHIIME TNPOrpaMMHBIE CpPEICTBA U  DIIEKTPOHHO-
KOMMYHHKAITMOHHBIE CUCTEMBI TP PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

e WU3BJIEKAaTh, MPEOOPA30BBHIBATE W HWHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e TMPHUMEHITH TOJy4YCHHBbICE 3HAHMS HA TMPAKTUKE. CpPaBHUBATh W
aHAIIM3UPOBATh peajbHbIC CUTYyallud, TMPUMEHATh W3YYCHHbIEC TOHATHS B
npolecce TMOWCKAa PpEeHmIeHUS MaTeMaTH4ecKd  CcopMyIUpOBaHHON
npo0JieMbl, MOJAETUPOBATh pealbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATHIA M TEOpeM, ammapara anreOpbl, pelath MpaKTHUYECKUe 3aJauH,
CBSI3aHHBIE C HAX0XJICHUEM T€OMETPHUECKUX BEIIUNYNH;

e UMETh NIPEICTaBICHUA 00 OCHOBHBIX JTalax pPa3BUTUS T€OMETPUU KaK
COCTaBHOM yacTu (hyHJAaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K konmy 11 kiacca oOyuaromuiicss HAyquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSAMH, CBSI3aHHBIMU C IWUIMHIPUYIECKOM,
KOHUYECKOW U Cc(epruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYCHHUS,

OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C TEJIAMH BPAIICHUS: MIJIUHIPOM,
KOHYCOM, cepoil u mapom,

pacrio3HaBaTh Tena BpamleHus (IWIMHADP, KOHYC, cdepa W IIap) H
OOBSICHATH CTIIOCOOBI MOYYSHHSI TEJ BpaIlCHHUS;

KJIaCCU(PUITUPOBATH B3aUMHOE PACIONIOKeHNEe Cephl U INIOCKOCTH;
BBIYUCIIATh BEJIMYUHBI AJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpaIICHUS,
00BEMBI M TUIOMIAN MOBEPXHOCTEH MHOTOTPAHHHUKOB W TENl BpAICHHUS,
T€OMETPUUECKHX TeJl C MPUMEHEHUEM (POopMyT,

CBOOOJIHO OIEPUPOBATH MOHSTHIMH, CBSA3AHHBIMH C KOMOWHAITUSIMH TEJ
BpalleHUs] 1 MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, BIHCAaHHBIM B cdepy U
ONMCAHHBIA OKOJO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJO
BpaIcHus,

BBEIYHCIIATh COOTHOIICHHS MEXIY TUTOIIAISIMH TTOBEPXHOCTEH 1 00bEMaMu
MONOOHEBIX TEII,

nu300pakaTh H3ydaeMmble (UTYpPBI, BBINOJIHATh (BBIHOCHBIC) IIJIOCKHE
YepTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAILICHUS;

U3BIIEKAaTh, WHTEPIPETHPOBATH M TMPeoOpa3oOBBIBATh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEJCTABICHHYIO Ha
YyepTekax U pUCyHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiiy HaJl BEKTOPAMH;

3aJ1aBaTh TNIOCKOCTh YPaBHEHUEM B JICKaPTOBOM crcTeMe KOOPAMHAT;
peraTh reOMETPUUECKHE 3a/1a41 Ha BBIYMCIICHHUE YTIIOB MEXKTY MTPSIMBIMU U
MJIOCKOCTSIMU, BBIUUCIIEHUE PACCTOSIHUM OT TOYKH JIO TIJIOCKOCTH, B IIEJIOM,
Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH;
CBOOOJTHO ONEPHPOBATH TOHATHUSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JIBUKCHUM;

BBITIOJIHATh HM300pa)KEHUST MHOTOTPAHHUKOB M TEJl BpalleHUS MpHU
MapaJyIeIbHOM ~ TEPEHOCE, UEHTPAIbHOM CUMMETPHUH, 3€PKAIBHOU
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3oBaHUs MO100HUS;
CTPOUTH CEUCHHS MHOTOTPAHHWUKOB M TEJ BPAICHUS. CEUCHUS IMJIMHIpA
(mapasutespbHO U MEPICHANKYISIPHO OCH), CCUEHUs KOHyca (mapaieabHbIe
OCHOBAHHMIO U TIPOXOIAIINE YepPe3 BEPIIMHY), CCUCHHUS MIapa,;
UCIOJIb30BaTh METOJbl IMOCTPOCHMSI CEUEHUMH: METOJA CIIEJOB, METO
BHYTPEHHETO MPOEKTUPOBAHHUS, METO] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKICHHUS;

NPUMEHATh T€OMETPHUYECKHE (aKThl ISl PELICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJararoliMX HECKOJIbKO IIAaroB PEHICHHs, €CIU YCJIOBHS
MPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOU (hopme;

pemarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIUYHH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJNEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKUX 33/1aY;

MIPUMEHSITH IIOJyYCHHBIE 3HAaHUS HA TPAKTUKE: CPAaBHUBATh, AHAIN3UPOBATH
U OLECHHUBATh pEaJbHbIC CUTyallUW, NPUMEHATh H3YUYEHHBIE IOHSATHS,
TEOpPEMBI, CBOWICTBA B TMpPOLECCE MOWUCKA pEUIEHUS MaTeMaTUYECKU
copMyIHPOBAHHON MPOOIEMBI, MOJIEIHUPOBATh peajibHble CUTyalluu Ha
A3BIKE TEOMETPHUH, HCCIEA0BATh IOCTPOCHHBIE MOJENH C UCIIOJIB30BAHUEM
reOMETPUYECKUX TOHATUA U TeopeM, ammapara airedpbl, pemarb
NPAKTUYECKHE 3a/1ayd, CBS3aHHBIE C HAXOXKJICHUEM TI'€OMETPUUYECKHUX
BEJINYMH;

UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH pyHJaMEHTa pPa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (umdposrie)
n/n MpPOrpaMMblI Bcero Kontpoaensie  IHpakTiieckue odpa3oBaTejbHbIE
padoThI padoTsbI pecypesI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnosioxkeHue NpsMbIX B 5 1
MPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B g
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSAMBIX U o5
IUIOCKOCTEH B MMPOCTPAHCTBE
VYTIIBl U pacCTOSHUS 16
MHororpanHuKu 7
BexTopsl B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 0000I1IIeHNE U CUCTEMATHU3AIINAS 5 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM ungpoBbIie
Ne n/n P Kontpoabnbie IlpakTHueckue (unbp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 AHaMTHYECKast TEOMETPHS 15 1
) [ToBTOpeHUE, 0600IICHNE 1 15 1
cucTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIIBIX TEJ
6 JBrokeHus 5 1
7 [ToBTOpEHue, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHs 3HAHHUHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI OCBOEHHS OCHOBHOI
NpoOBePsIEMOro .
o0pa3oBaTe/IbHOM MPOrpamMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, MpsMas, INIOCKOCTb
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUH U CIEICTBHS M3 HHUX NPH PEIICHUH
' reOMETPUYECKHUX 33714
73 OnepupoBaTb MNOHATUSAMHU. MAPAUIETBHOCT U HEPHEHAUKYJISAPHOCTD
' MPSIMBIX U IJIOCKOCTEH
74 KnaccuummpoBars B3anMHOE pacroONOKEHUE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMU: ABYTPAHHBIN Yo, TpaHU JIByTPaHHOTO YTJa,
7.5 pedpo ABYTpaHHOTO yTJia, IWHEHHBIA Yroji ABYTPAHHOTO yTiia, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU. MHOTOI'PDAHHMK, BBIMYKJIBIA WM HEBBITYKJIbIH
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHUKA, TPABUIIbHBIA MHOTOTPAHHUK
77 Pacro3HaBaTh OCHOBHBIC BH/bl MHOTOTPAaHHHMKOB (MHUpaMuaa, MPHU3MA,
' HPSIMOYTOJIbHBIN MapauieNenumne, Kyo)
KnaccupummpoBarb ~ MHOTOTpAaHHHMKH, BBIOMpas  OCHOBaHUS  JUIS
78 Ki1accuukaiuu  (BBIMYKJIBIE M HEBBINTYKIbIE  MHOTOTPAHHUKH,
' NpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TPU3MBI,
HapasuieeUIe/Ib)
79 OnepupoBaTh TTOHATHUSIMHU: CeKyIast TUTOCKOCTB, ce4eHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMNBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAHHUKOB,
' UCIIOJB3YS METOJI CIIEIOB
CtpouTh ce4YeHHsT MHOTOTPAaHHHKOB METOJOM CIIE/IOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HaxOXIEHUE TEOMETPUIECKUX BEIHMUYWH IO 0Opasiam
WIM aJrOpuTMaM, NMPUMEHSS W3BECTHBIE AHATUTHYECKHE METOJBI TIPH
7.12 pelIeHNH CTAaHAAPTHBIX MAaTeMaTHYeCKHMX 3a/Ja4 Ha BBIUYHCIICHHUE
pacCTOSIHUN MKy JABYMSI TOYKAaMH, OT TOYKU JIO MPSAMON, OT TOUKHJIO
TUIOCKOCTH, MEX/1y CKPEINBAIOLIIMMHUCS TPSIMBIMU
713 Pemrate 3a1aun Ha HaxOXIEHUE TEOMETPUIECKUX BEIHMYWH 1O 0Opasiam

WX aJIropuTMaM, IMPUMCHASA HU3BECTHBIC AHAJIUTUYCCKHUE MCETOJbI IIpU




peiCHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3aJilad Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHBANOIIUMUCA IPAMBIMU, MCKIY HpﬂMOfI Hn IINIIOCKOCTBIO,
MCXKAY IIIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

Berancnsate 00bEMBI W IJIOMAJAM TIOBEPXHOCTEH MHOTOTPAHHHKOB
(mpu3ma, nmupaMuza) ¢ mpuMeHeHHeM (OpPMYJI, BEIUUCIIATH COOTHOIICHHUS

714 MEXIY IUIOIIAASIMU MMOBEPXHOCTEH, 00BéMaMu MOJ00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHSATUSMHU. CUMMETPHUS B TIPOCTPAHCTBE, LIEHTP, OCh H
' TUIOCKOCTh CHMMETPHH, LIEHTP, OCh M ITIOCKOCTh CUMMETPUU (QUTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHQPOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUYCCKUX (UTypax, NPEACTABICHHYIO Ha
YepTekax U pUCyHKaxX
[TpumensiTh reomeTpudeckre (PakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3aja4, MPEANOJaralollluX HECKOJIbKO IIAaroB PEIIeHHUs, €CIU YCIOBHS
MPUMEHEHUS 33]IaHbl B IBHOU opMme
718 [IpumensaTh mpocTelllre MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAITMOHHBIC CHCTEMBI TP PEIICHHH CTEPEOMETPUICCKUX 3a/1a9
719 [TpuBOIUTH MpUMEPHI MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE U
' JKU3HH, PAcIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTh MOTyYCHHBIC 3HAHUS Ha MIPAKTHKE: aHATU3UPOBAThH peallbHbIC
CUTYallU ¥ IPUMEHSATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku  cHopMyIMpoBaHHOW  MPOOIEMBbI,  MOJEIUPOBATH
7.20 peasibHble CUTYallud Ha SI3bIKE T'€OMETPHUH, HCCIENOBaTh MOCTPOCHHBIE
MOJIEITN C NCTIOJIH30BAHNEM T€OMETPHUECKUX ITOHITHI U TEOPEM, armapara
anreOpbl, pemarth NMpaKTHYECKUE 3aJadd, CBSA3aHHBIE C HAaXOXKICHHEM
TEOMETPUYCCKHUX BEIIMIUH
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero odopasoBanusi
pe3yjabTarta
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: ITWIHHIPHYECKAS TOBEPXHOCTh, 00pa3yroIiue
6.1 [IWIAHPAYECKON TMOBEPXHOCTH, IWIMHADP, KOHHWYECKAas ITOBEPXHOCTH,
' oOpa3yroniye  KOHHYECKOM  TOBEPXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTH
6.2 Pacnio3HaBath Tena BpaieHust (IHIMHAP, KOHYC, cdepa U mmap)
6.3 OOBACHATH CITOCOOBI MOJTyUEHHSI TEJ BPALICHUS
6.4 KnaccudumupoBars B3anMHOE pactosioxkeHHe chephl U MIOCKOCTH




6.5

OnepupoBaTh MOHATUSMU. IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CETMEHTA, IIapOBOW CJIOW, OCHOBAHHE IIAPOBOTO CIOSI, BBHICOTA
[IapOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI W TUIOMIAAM TIOBEPXHOCTEW TEN BpAIICHHUS,
TEOMETPUYECKHX TEJl C MPUMEHEHHEM (PopMyIT

OnepupoBaTh IMOHATUSAMHU. MHOTOTPAHHHMK, BIHMCAHHBIA B cdepy H
ONKMCAaHHBIN 0KOJIO cepsl, cepa, BIUCAHHAS B MHOTOI'PAHHUK HIIA TEJIO
BpallICHUS

BBIYHCIATE COOTHOIIEHUS MEXKTy TUTOIIAIIMU IIOBEPXHOCTEH M 00BEMaMHU
MOAOOHBIX TE

6.9

N300paxkaTh n3ydaeMble (GUTYPHI OT PYKH U C TPUMEHEHHEM IPOCTBIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BoimonHsaTh  (BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS Te
BpallleHus

W3Brekatb, WHTEPIPETHPOBATH U MPEOOpPa30BbIBATH HH(POPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumensTh reomeTpuueckre (PaxKThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3aja4, MPEANOJIaralollluX HECKOJIbKO IIaroB PEIIeHUs, €CIU YCIOBHS
MPUMEHEHHUS 33/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JIEHCTBUS CIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHUSI BEKTOpa Ha YHCIO, OOBACHATh, KAaKMMH CBOWCTBAMH OHH
o0tazmaroT

HpI/IMeHHTL MMPpaBUJIO ITapaJlICJICIIUIICAa IIPH CIIOKCHHUU BEKTOPOB

6.16

OnepupoBaTh NOHSTUSAMM: JAECKAPTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl  MEXAy BEKTOpaMH, CKaJIpHOE MPOU3BEIECHHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIaHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOpPOB M INPOU3BEACHHME BEKTOpAa Ha YMCIO, YIoi
MEXJly BEKTOpaMH, CKaJIIpHOE MPOU3BEACHHE, PACKIaAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

33.IlaBaTB IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOPpANHAT

6.19

PemraTs HpOCTeI\/IIHH/Ie TCOMETPHUUCCKUE 3aJa4 HAa IPUMCHCHUE BEKTOPHO-
KOOpAWHATHOTO ME€TOJa

6.20

Pemarn 3aJadyyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIIIEHUN U
HAaXO0XIACHUC TCOMETPUUYCCKUX BCIUYHUH I10 06pa3uaM W aJIrOpUTMam,
IMPUMCHAA HU3BCCTHBIC METObI npu pEeIICHUN CTaHAAPTHBIX
MaTEMaTHYCCKHUX 3aJa4




6.21

IIpuMeHATH mpocCTEHIIMEe NPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PELICHUH CTEPEOMETPUYECKUX 33124

6.22

6.23

IIpuBoAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE U
JKU3HM, PaCIIO3HABATh IIPOSBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE

[TpuMmeHsTh MOTyYeHHbIC 3HAHUS Ha MIPAKTHKE: aHATU3UPOBAThH peallbHbIe
CUTYallMU U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku  cHOopMyIHMpoOBaHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peanbHbIE CUTYyallMd Ha S3BIKE T'€OMETPHUH, HCCIEAOBATh MOCTPOCHHbBIC
MO/IEJIY C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MOHSATUHN U TEOPEM, arlnapara
anreOphl, pellaTh MPaKTUYECKHE 3aJlayd, CBSI3aHHBIE C HAXOXKJICHHEM
FEOMETPUUECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUSA cTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsTHe 00 aKCHOMATUYECKOM ITIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJIECTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe  pacnosokeHue ~ OpsIMBIX B IIPOCTPAHCTBE.  IE€pPECEKarolIuecs,
napajuleJibHble M CKpeluBarouiyecs: mnpsMble. [lapamnenbHOCT  HpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE. MapajielbHble MpsIMblE B  MPOCTPAHCTBE,
NapajuleIbHOCTh TPEX MPSMBIX, MApPAJJICIIBHOCTh MPSMON M IJIOCKOCTH. YTJIBIC
COHANpPABJICHHBIMU CTOPOHAaMH, YIroJ MEXIy MpsSMbBIMU B IPOCTPAHCTBE.
[TapamienbHOCTh IJIOCKOCTEH: MapajuieabHble TUIOCKOCTH, CBOMCTBA NapaljielbHbIX
wiockocteil. [Ipocreiiimme mpocTpaHCTBEHHbIE (DUTYPHI HA IUIOCKOCTH: TETpadJp,
KyO, mapaJijienenumne, IOCTPOCHUEe CeUeHUN

HepHeHI[I/IKy.HSIpHOCTI) HpﬂMOﬁ U TIIJIOCKOCTH. NCPHNCHAUKYJISIPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TTAPAJUIENbHBIE U IEPIICHIUKYISIPHBIE K IIIOCKOCTH, IPU3HAK
MEPIEeHIUKYISIPHOCTH MPSMOM U TJIIOCKOCTH, TEOpeMa O MPSIMOU MepHeHAUKYIIIPHOI
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEX/1Y MPAMOU U INIOCKOCTBIO, JBYTPAHHBII
yTOJI, TMHEHHBIN yToJI IByrpaHHoro yria. [lepnenaukyisip 1 HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPAMOU J0 TUIOCKOCTH, MPOEKIHs PUrypsl Ha
IJIOCKOCTB. [IeprieH MKy IIpHOCTD IIJIOCKOCTEN: MPU3HAK NEPIIEHANKYISIPHOCTH IBYX
mrockocteil. Teopema o TpEX MeprneHANKYyIsIpax

IloHsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHUKA, BBIIYKJIbIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: nN-yrompHas
Mpu3Ma, TpaHU M OCHOBAHUS NMPU3MBI, MpsiMasi U HAKJIOHHAs MpPHU3MBbI, OOKOBas U
MOJIHAs IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMOyroJbHbIN Mapanienenumne
u ero cpoiictBa. [Iupamuaa: N-yrosibHas nupaMuja, TpaH! U OCHOBaHHME MUPaMUJbI,
OOKOBasi M IOJIHAs MOBEPXHOCTh MHUpPAaMUbI, MPaBUIbHAS U YCEUEHHAs MUPAMUJA.
OnemeHTbl TpuU3MBl W nUpaMuiel. [IpaBuibHBIE MHOTOIPAaHHUKH. IIOHATHE
IIPaBWJIBHOIO MHOTOTpaHHMKA, NpaBUIbHAs NpHU3Ma M IMpaBUIbHAs INUPAMMIA,
NpaBUJIbHAS TPEYTrojbHAs MUpPaMMJIa U MPAaBUIbHBIN TeTpa’ap, kyO. IlpeacraBienne
O IPAaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, JOJEKadap M uKocarapyrue CedeHus
MPU3MBbI U TUPAMU/IBI

CI/IMMCTpI/ISI B IIPOCTPAHCTBE. CUMMETPHA OTHOCUTEIBLHO TOYKH, HpHMOﬁ, ITIJIOCKOCTH.

OJIEMEHTBI CUMMCTpPUHA B nupamMuiax, napajiejicnmIic 1ax, MPpaBUJIBHBIX
MHOT'OrpaHHUKax

7.6

Boruncnenue 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, AuaroHanu, yrisl. [lmomanb
OOKOBOM TMOBEPXHOCTH U TMOJHOW TOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAAb




OCHOBaHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMON Mpu3Msl. [lnomans 00koBO
IIOBEPXHOCTH M TIOBEPXHOCTH IPaBWIBHOM NHMpPaMUIBI, TEOpPEMa O IUIOLIAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM NHMpaMUIbl, IPU3MBI

1.7

[Tomo6HbIe Tena B ipocTpancTBe. COOTHOIICHUS MEXKTY TUIOIIASIMK IOBEPXHOCTEH,
00bEMaMU 1TOI00HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/leP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yrolIye MINHAPUIECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON ToBepXHOCTU. LlmnuHap: ocHOBaHMS U OOKOBas MOBEPXHOCTH,
o0pa3yromias 1 ock, IJIOIa (b OOKOBOM ¥ MOJHON TOBEPXHOCTH

Konunueckass moBepxHOCTh, 0Opa3ylolye KOHUYECKOH TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM oBepXxHOCTH. KoHyC: OcHOBaHME U BepilInHa, 00pa3yrolas
1 OCB, TUIOMIA/Ib OOKOBOM M TIOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliue
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTH

Cdepa u map: neHTp, paauyc, JuaMeTp, IIoMaab moBepxHoctu chepnl. Bzaumuoe
pacroiiokeHue cepbl U TIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIonaah

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpaleHus Ha MIIOCKOCTH. Pa3BépTka mumHApa 1 KOHyca
KomOunHanmu Ten BpamieHUs ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN
oKoJ10 cepsl, cepa, BIUCaHHAS B MHOIOI'PaHHUK, WIIH TEJIO BPALLICHHS

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJBHOTO Mapajiesienunena u ciueiactBus u3 He€. OO0bEM LMIMHIPA,
KoHyca. O0bEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMAIASIMU
MOBEPXHOCTEN, 00bEMAMHU MOOOHBIX TET

Ceuenust unuHApa (mapayuielbHO W MEPHEHANKYJISIPHO OCH), CEYCHUs] KOHyca
(mapasienpHOE OCHOBAHHIO U IIPOXO/AIIIEe Yepe3 BEPIINHY), CeUSHUs I1apa

BeKTop Ha THIOCKOCTH M B IPOCTPAHCTBE. CrnoxxeHrue M BBIUMTAHHC BCEKTOPOB.
YMHOXEHHE BCKTOpA HA YHUCIIO. Paznoxenue BCKTOpa 110 TpCM HCKOMIIJIAHApHBIM
BCKTOpaM. HpaBI/IJ'IO napaJjuieJCIuIcaa. Pemienne 3agay, CBS3aHHBIX C
IMPUMCHCHUCM IIpaBUJI JEHUCTBHI C BCKTOpaMHn

[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
IIpocreiimue 3amaun B KOOpAMHATAaX. YTol Mexay Bekropamu. CkaisipHOe
IIPOU3BEACHNE BEKTOPOB. BhIUMCIIEHNE YIVIOB MEXAY NPAMBIMU U IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOJ TP PELIEHUH T€OMETPUUECKUX 3a/1a4




IIPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
ITPOTPAMMBI CPEJHEI'O OBIIETO OBPA3SOBAHUSI

Kon
NpoBepsIeMoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHHSA
OCHOBHOI1 00pa30BaTe/IbHOI IPOrpaMMbI CpeIHEro o01Iero
o0pa3oBaHus

Brnanenne meromamu J10Ka3aTelbCTB, AJITOPUTMAMM PEIICHUs 3a/]ady,
yMeHue (OpMyIHpOBaTh U ONEPUPOBATH TMOHATHIMH: ONpEACICHHE,
aKCHOMa, Teopema, CIJIEJCTBHUE, CBOWCTBO, IPHU3HAK, J0KAa3aTeJIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKHU; IPUMEHATh UX; YMEHHUE (POPMYIHPOBATh
o0paTHOE U MPOTUBOIMOJIOKHOE YTBEP)KICHHE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ, MaTEeMaTHUYeCKOM WHAYKIHH;
MIPOBOJIUTh  JIOKA3aTENIbHBIE PACCYKICHHUS TNpU pELIeHUH 3ajad,
OLICHMBATh  JIOTMYECKYI0 TPAaBUIBHOCTb  PACCYKIEHUH;, yMEHHUE
ONEPUPOBATh MOHATHSIMHU. MHOYKECTBO, MOJAMHOKECTBO, ONEpAaIlMU Hal
MHOKE€CTBaMHU; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJisl OMCaHUs pPealbHBIX MIPOLIECCOB U ABJICHUI U MPU PEILICHUN
3a7a4, B TOM UHCIIE W3 JPYTUX Y4YeOHBIX TMPEIMETOB; YyMEHHE
OTepUpPOBaTh MOHIATUIAMHU: Tpad, CBI3HBINA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HUCIIOJIB30BaTh Fpa(l)BI IIpu pCHICHUU 3a1a4

YMeHue onepupoBaTh NOHATHUSMU: HATYpaJIbHOE YHMCIIO, 1LI€JI0€ YHCIIO,
CTEIEeHb C LETBIM MOKa3aTeIeM, KOPEeHb HaTypaIbHOW CTENEeHU, CTETICHb
C palMOHAJbHBIM  [IOKa3aTeleM, CTeNeHb C  JACHCTBUTEIbHBIM
nmokaszaTeyieM, JiorapuM YHCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOJYJIIO, PAIMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypaJIbHBIX, LIEJTBIX,
palMOHANBHBIX, JACHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJb30BaTh
MPU3HAKK JIETMMOCTH, HAUMEHBIIUN OOINIl JeTUTeNh U HauMEHBIIee
obmee kpaTHOe, aropuT™ EBKIIMIA Tipu peleHnn 3a1a4; 3HAKOMCTBO C
pa3MYHBIMM ~ TMO3ULHMOHHBIMU  CHUCTEMAaMH  CYHCIICHMS, yMEHHUE
BBITIOJIHSITh BBIYMCIICHHE 3HAYEHWW W TMPEeOoOpa3oBaHUsI BBIPAXKEHUH CO
cTeneHsMH U jorapudmamu, mpeoOpa3zoBaHUS IPOOHO-PAIIMOHATHHBIX

BBIpa)KeHHﬁ; YMEHHUE OIICPHUPOBATH MOHATHUAMU. IIOCICIOBATCIBHOCTD,




apudMeTHIecKast Iporpeccus, reoOMeTprUIecKas porpeccus, 0eCKOHEYHO
yObIBalomasi  reoMeTpuuecKas  IMpOTrpeccus;  yMEHUE  3a/1aBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOLIBIO PEKYPPEHTHBIX (GOPMYIT;
yYMEHHE ONEepUPOBATH MOHATHSIMHU. KOMIUIEKCHOE YHUCIIO, CONPSDKEHHBIC
KOMILJICKCHBIE YHCIIa, MOAYJ b M apTYMEHT KOMILJICKCHOTO YHcia, popma
3aIMCH KOMIUICKCHBIX 4HCell (reoMeTpudecKkasi, TPUrOHOMETpUYecKas
anreOpanyeckas); yMeThb MPOU3BOJAUTH apU(DMETHUCCKUE ICHCTBUSA C
KOMIUIEKCHBIMH ~ YWCJIAaMH; TPUBOIUTH IPUMEPHl  HCIIOJIB30BAHUS
KOMIUICKCHBIX YHCEJN; ONEPUPOBATh MOHATUAMHU. MaTpuia 2x2 u 3X3,

OIpCACIIMTECIIb MaTPHUIIbI, FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPEACIIUTEIA

YMeHue onepupoBaTh MOHATUSAMU. PAlMOHAJIBHBIE, MUPPALMOHAJIBHBIE,
MOKa3aTebHbIe, CTENECHHBIE, JIOTapu(MUIEeCKre, TPUTOHOMETPHUECKUE
YPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMBI; YyMEHUE OIEpPUPOBAThH
HNOHSTUSMU. TOXJECTBO, TOXKJIECTBEHHOE IPeoOpa3oBaHue, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUHW U HEPABEHCTB, PaBHOCUIBHOCTH
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHU,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILUBI Pa3JIMYHBIX NPUEMOB; peLIaTh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C I[apaMeTpoM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MaTEMaTHUYECKHUX

3aj1a4 ¥ 3a]1a4 U3 Pa3IMIHbIX 00JIacTel HAYKU U peallbHON KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (PYyHKIMS, YETHOCTh (PYHKIIMH,
HNEePUOJIUYHOCTh (YHKIIMH, OIPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (pyHKIMH, HauOoblllee ¥ HaUMEHbIIee 3HAaUCHUS
(GYHKINU Ha IPOMEXYTKE, HelIpepbIBHAs (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMY, TIepBas U BTOpas MPOU3BOAHAS (DYHKLINH, T€OMETPUUYECKUI U
¢u3ndeckuif CMBICI TPOM3BOJIHOW, NepBOOOpa3Hasi, OMNpeAeIEHHbIH
UHTETpall; yMEHHE HaXOJUTh ACUMIITOTHI rpapuka (yHKIMH; YMEHHE
BBIUNCIIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIIMM, HaXOJUTh YpaBHEHHE KacaTelbHOM K rpauky
(GYHKIMK, YMEHHE HaXOAWTh NMPOU3BOIHBIE 3IEMEHTApHBIX (DYyHKIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO JUIsl MCCIeA0BaHUS (DYyHKUUH,
HaXOJIUTh HauWOOJbIINE W HAMMEHBIINE 3HAUYEeHUS (QYHKUUH, CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHHEM ariapaTa MaTeMaTH4ecKoro
aHanM3a, NPUMEHATh MPOU3BOJHYIO Ul HAXOXKJIEHUS HAWIY4IIero
penieHuss B NMPUKIAJHBIX, B TOM YHUCJE COLMAJIbHO-DKOHOMHYECKUX W

(I)I/I3I/I‘-ICCKI/IX 3aJladax; HaXOAUTh IJIOIIAA U 00BEMBI (1)I/Il"yp C IIOMOIIIbIO




MHTCrpajia;, IMpUBOAUTH IIPHUMEPbl MAaTCMAaTHYCCKOr0 MOACIUPOBAHUA C

noMouibio AuQdepeHrnaIbHbIX YpaBHEeHHHA

VYMeHue omnepupoBaTh HOHATHSAMM: rpaduk (GyHKIMH, oOOpaTHas
byHKUIMs, KOMIO3UIMA (YHKIMN, JTUHEWHas (YHKUIUS, KBaJApaTUIHAS
byHKIHS, parmoHaIbHAs byHKIMA, CTENeHHas byHKIHS,
TPUTOHOMETpUYECKHE (QYHKIMH, OOpaTHble TPUTOHOMETPHYECKUE
GyHKUMH, TOKa3arenbHas M Jorapudmuyeckas (QyHKIUH, yYMEHHE
CTpOUTH TpapuKH W3yYeHHBIX (YHKIMH, BBIIOJIHATH IMpPeoOpa3oBaHUS
rpaduKoB QpyHKLUH, UCIIOIB30BaTh I'paUKH I U3yUSHUS ITPOLIECCOB U
3aBUCUMOCTEH, MPH PEUICHUU 3a1ad U3 APYTUX Y4eOHBIX MPEIMETOB H
3ajlay U3 peasbHOM >KMU3HU; BbIpaXaTh (GOPMYJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU, HCIIOJIb30BaTh CBOMCTBA U rpaduKu (PyHKIUHA IS peTeHHs
ypaBHEHMI, HEpaBEeHCTB M 3ajJady C M[apaMmMeTpaMy; Hu300pakaTb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUIN YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VMeHHe peliaTh TEKCTOBBIC 3aJa4d Pa3HbIX THIOB (B TOM 4YHCIC Ha
IIPOLIEHTHI, JOJM U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JaCTH yNpPaBJICHUS JUYHBIMU U CEMEUHBIMU
(MHAHCAMU); COCTaBJIATh BBIPAKCHHS, YPaBHCHUS, HEPABEHCTBA M HX
CUCTEMBI 10 YCJIIOBHIO 3aJa4yd, MCCIIEJ0BATh IIOJIyYCHHOE pELICHUE U
OLICHMBATh IPaBAOINOJ00HOCTh pE3yJIbTaTOB, YMEHHE MOJEIUPOBATh
peanbHBIE CUTyalldd Ha S3BIKE MATEMAaTHUKH, COCTaBIIATh BBIPAKEHU,
YpPaBHEHUs, HEPaBEHCTBA W MX CHCTEMBl [0 YCIOBHIO 3aJayH,
UCCIEA0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIH PE3yJIbTaT

YMeHue onepupoBath MOHATUSMU: cpeiHee apupMeTuIeckoe, MeIuaHa,
HauOoJIbIlIee M HAMMEHbBIIIee 3HAUCHUSI, pa3Max, TUCIIePCHsl, CTAaHAAPTHOE
OTKJIOHEHHE YUCIOBOTO Ha0Opa, yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATD
uH(}OopMaIrio, MPEJACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA pPeaIbHBIX MPOIIECCOB U SIBJICHUH; IPEACTABISTH
uHQOpMaIMI0O ¢ TIOMOIIBIO TaONWI[ W JUarpaMM; HCCJIEI0BaTh
CTaTHCTUYECKUE TaHHBbIC, B TOM YHCIIe C MPUMEHEHUEM TpadUuyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; TpapueCcKu UCCIeA0BaTh COBMECTHBIE
HAOMIOJIEHUSI C TOMOINBIO JHAarpaMM pPAacCeMBaHUS W JIMHEHHOM

perpeccun




YMeHue onepupoBarbh IOHATUAMH. CIIyYaWHBIM OIBIT W CIy4ailHOE
COOBITHE, BEPOATHOCTh CIIy4allHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX METOJ0B; MPUMEHSThH
GopMyJIbl CIOXKEHHS UM YMHOXEHHS BEpOSTHOCTEH, (OpMyIy IOJIHOM
BEpOSATHOCTH, (hopmyny bepHyimu, komOrHAaTOpHBIE (PAKTHI 1 (POPMYIIBI;
OLICHUBAaTh BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSAMM. CllydyaliHas BEJIMYMHA, PpACHpPEIEICHUE BEPOSITHOCTEM,
MaTEMaTHYECKOE OXHUJAHWE, AHUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE
CIlydailHOW BENWYHMHBI, (YHKIUM paclpeleNeHuss H  IUIOTHOCTH
PaBHOMEPHOIrO, IIOKa3aTeIbHOIO W HOPMAJIbHOIO pPACIpEACICHUN,
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX pACIpEAEICHUN s
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSMM. 3aKOH OOJbIIMX YHUCEl,
METOABI BBIOOPOYHBIX HCCIIEIOBAHNN, yYMEHHE NPUBOIUTH HPUMEPHI
HPOSIBJIIEHUS 3aKOHA OOJBIIMX YHUCEN B NMPHUPOJIHBIX M OOILIECTBEHHBIX
ABJICHUSX; YMEHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IIEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IMepecTaHoBOK; OuHOM HbloTOHA, ymeHue
IPUMEHATh KOMOMHATOPHBIE (PAKThI U PACCyKIACHUS sl pEIICHUs 3a/1a4;
OLICHUBATh BEPOSTHOCTH  pEaJbHBIX COOBITHI; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJYYECHHBIA PE3YJIbTAT

YMeHue onepupoBaTh IOHATHAMM. TOYKA, MpsAMas, IUIOCKOCTS,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHH YIoOJ,
JBYI'PaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIMECS HPSMBIE,
NapaJuIeIbHOCTh U INEPIEHAUKYIAPHOCTD NMPSAMBIX U IIJIOCKOCTEH, yroi
MEXIy HPSAMBIMH, YroJl MEXAY IPSMON M INIOCKOCTBIO, YTOJ MEXIy
IIJIOCKOCTSIMH, PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSIMBIMH, PACCTOSHUE MEXKY IIJIOCKOCTSIMHU; YMEHUE UCITOJIB30BATh MIPU
pelIeHNH 3a7a4 U3y4YeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHUpPA; CTPOUTH
MaTeMaTU4YeCKUEe MOJEIHU C IIOMOLIbI0 T€OMETPUYECKUX IIOHATHH U

BCJIMYMH, PCIIaTh CBA3AHHBIC C HUMH MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUTYpPHI, 00bEM (GUTYDHI,
MHOTOTPaHHMK, MPaBWIBHBIII MHOTOIPaHHHUK, CEYEHHE MHOTOTPAHHHMKA,
KyO, mapajuieienunen, MpusMa, nupamuja, (urypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomaas cdepsl, MIomaib
MOBEPXHOCTU MHPaMUbl, NMPU3MBI, KOHYycCa, IWIMHIpPA, 00BEM KyoOa,

NpAMOYT'OJIBHOTO IapaJUICJICHUIICaa, THPaMHUAbI, IIPU3MbI, HUJIWHIPA,




KOHYyca, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUS KOHYyca M IWIMHApA,
napajulelbHble OCH  WJIM OCHOBAaHMIO, CEUCHHE Iapa, IUIOCKOCTH,
Kacamomasacs cdepsl, IMWINHIPA, KOHYyCa, yYMEHHE CTPOMUTh CEUCHUE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHHUKH, (GUTYPHI U TIOBEPXHOCTH
BPAILCHUS, X CEUCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUYECKUX (UTYpP, CAMOCTOSATEIHHO
(dbopMyIHpOBaTH ONpeAeNeHUS N3ydyaeMbIX (GHUTyp, BBIIBUTATh TUIIOTE3bI
O CBOWCTBAax M NpPHU3HAKaX I€OMETPUYECKUX (UTyp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX, yMEHHE TMPOBOAMUTH Kiaccuukanuio ¢Guryp 1o
Pa3IUYHBIM TIPHU3HAKaM, BBIOJIHATHE HEOOXOIMMBIC JOTOIHUTEIbHBIC

MOCTPOCHUS
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YMeHue ornepupoBaTh TMOHSATHSMHU. JBW)KCHHE B TPOCTPAHCTBE,
napauIeJbHbIA TIEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTRBE,
MOBOPOT, TpeoOpa3oBaHUE IMMOA00MS, TMOMOOHBIE (UTYpBI; yMCHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B TPHUPOJIE,
HUCKYCCTBE, apXUTECKType, HCIIOJIb30BaTh T'€OMETPUICCKUE OTHOIICHUS
IPH PEIICHUH 33/1a4; HAXOUTh T€OMETPUUCCKUE BEJTMUMHBI (JJIMHA, YTOJI,
IUIOIAAb, 00BEM) IIPU PEIICHUH 3a/1a4 U3 IPYTHUX YUCOHBIX PEIMETOB U
U3 pEaJbHON KHM3HU; YMEHHE BBIUUCIIATH F€OMETPUYCCKUE BEIMYHHBI
(wmHa, yrou, 1wiomaab, 00BEM, IUIOIIAAL MOBEPXHOCTH), HCIOIB3YS
W3y4YeHHbIE (POPMYIIBI U METOJbI, B TOM YHCIE. IJIOIAab MOBEPXHOCTH
MUPaMUIbI, TIPU3MBI, KOHYCA, IWIMHIPA, TIOMAIb cdepnl; 00bEM Ky0a,
NPSIMOYTOJBHOTO TMapaljieNienune/ia, MUPaMUIbl, TPU3MBI, HUIHHAPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 0OBEMOB MOJIOOHBIX QUTYP
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YMeHue ornepupoBaTh MOHATUSAMHE: IPSIMOYTOJIbHASI CUCTEMa KOOP/IUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPAa, CymMMa BEKTOpPOB,
MIPOM3BE/ICHNE BEKTOpa Ha YHUCIIO, pa3jioXeHHe BeKTopa o Oasucy,
CKAJIIPHOE TPOU3BEIACHUE, BEKTOPHOE IMPOU3BEACHHUE, YIOJd MEXIY
BEKTOPAMH; YMEHHUE UCIIOIB30BaTh BEKTOPHBIM U KOOPAMHATHBIA METO]T
JUISL pelIeHHs TeOMETPUYECKHX 3aJad M 3a7ad JpYrux y4eOHBIX

IIPEMETOB
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YMenue BBI6I/IpaTB HOI[XO,[[SIH_[I/Iﬁ METOA Ui pPCIICHUs 3aJayu,
INOHUMAaHHWEC 3HAYUMOCTH MATEMATUKKW B HW3YYCHHU IMPUPOAHBIX H
06H.[CCTBCHHLIX noponeccoB H }IBHGHI/Iﬁ; YMCHHUEC  PACIIO3HABATH

IMMPOSABJICHUEC 3aKOHOB MaTE€MAaTUKHW B HCKYCCTBE, YMCHHC IPUBOAUTH




IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUMCKOM U  MHUPOBOH

MaTeMaTH4YeCKOM HaYKH




HEPEYEHbDb 3JIEMEHTOB COIAEPKXAHUA, IIPOBEPSAEMBIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucia v BBIYACICHUS
1.1 Hatypanbshsle u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCE
12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JIECATHYHBIC JAPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOINUECKUE APOOH
13 Apudmerndeckuii  KOpeHb  HATypalbHOW  cTtemeHu.  JleWcTBUS ¢
' apu(MeTHUECKUMH KOPHIMHU HaTypajibHOM CTEIEeHU
14 Crenenp ¢ nenbM mnokaszareneM. CTeNneHb C PalMOHAJIBHBIM IOKA3aTENIEM.
' CBoiicTBa cTENEHU
15 CuHyc, KOCUHYC M TaHI€HC YHUCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HATYpadbHbIC JOTapru(MbI
JeiicTBuTenpHble 4nuciaa. ApudMeTHUECKHEe ONepaluu C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmKkEHHbIE BBIYUCICHHS, MPaBHJIa OKPYTJICHHS, NMPUKHUIKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKECHHIA
1.9 KommuiekcHbie uncina
2 VYpaBHEHUS 1 HEpaBEHCTBA
2.1 [lenbie 1 1poOHO-paIOHANIEHBIE YPaBHEHUS
2.2 HppaumoHanpHble ypaBHEHHUS
2.3 TpuroHomerpuieckue ypaBHeHHUs
2.4 [Toxa3zaTenbHble U JOrapuMUUECKUE YPABHEHUS
2.5 Lenbie n 1poOHO-palIOHANbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHblE U TIOTapu(pMUUIECKIE HEPAaBEHCTBA
2.8 TpuroHomeTpruveckrne HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHHIA U HEPABCHCTB
2.10 YpaBHEHUsI, HEpABEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 Martpwuiia CUCTEMBI TUHEHHBIX YpaBHEHUN. ONpeaeuTeb MaTPHUIIBI
3 OyHKIUHN U TpaduKu




Oynkuus, cnocodsl 3aaanus Gynkuuu. ['paduk ¢pynkun. Bzaumuo oOpatHsie

3 ¢ynkunu. YétHele n Heu€THble QyHKIMHU. [lepuoguueckue GpyHKIUM
Ob6nactp ompeneneHuss ¥ MHOXKECTBO 3HaueHMH (QyHkumu. Hymm ¢yHkmmu.
3.9 [TpomexxyTku 3HaKONmocTostHCTBA. IIpOMEKYTKM MOHOTOHHOCTH (DYHKIIHH.
' MaxkcumyMmbl 1 MUHUMYMBI (yHKIMH. Hanbombiiee 1 HauMeHblIee 3HaYeHUe
(GYHKINU HAa TPOMEKYTKE
33 Crenennas pyHKIUS ¢ HaTypaJdbHBIM U LEJIBIM MMOKa3zareneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast 1 orapudmudeckast QyHKIHH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcumMnToThl rpadukoB (yHkmi. CBoiicTBa (yHKIIHIA,
' HENpEepPbIBHBIX HA OTPe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS TIOCIEI0BATEIBHOCTEN
38 Apudmernueckass u TeoMmerpuyeckas mnporpeccur. Dopmyna  CI0XKHBIX
' HPOLICHTOB
4 Hauana maTemMaTiueckoro aHanamsa
4.1 [TpousBonnas ¢yukiuu. [Ipons3BoiHbIe S71€MEHTAPHBIX (PYHKIIHIMA
[TpumeHeHHe TPOM3BOJHON K HCCIENOBaHMIO (PYHKIMI Ha MOHOTOHHOCTb U
4.2 aKCTpeMyMbl. HaxoskieHre HanOobIIero 1 HaMMEHBIIIEero 3HaYeHUsT (PYHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
) MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepaluu HajJ MHOKecTBaMHU. Jluarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BeposTtHocTh
6.3 KombunaTtopuka
7 Teometpust
7.1 duryps! Ha MJIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAIICHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPBI
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