PabGouast nporpamma no yyeonomy npeamery «I'eomerpus»
(yriryoJiennbiii yposenb) 10-11 kiace

HOACHUTEJIBHASA 3AIINCKA

I'eomeTpus sBhsieTcss ogHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIIHEro
oOmero oOpa3oBaHus, TaK KakK O0O0ECleurnBaeT BO3MOXHOCTb HW3Y4YEHUS
OUCIMIUIMH ~ €CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH W TMPEAMETOB
ryMaHUTapHOTO HKIa. [IoCKOIBKY JOrHuecKkoe MbIUIeHHE, (HOpMUPYEMOE TTPU
U3y4YeHUU  OOYYalONMMHUCS  TOHSATHMHBIX  OCHOB  TE€OMETpUH, TpH
JI0Ka3aTeNbCTBE TEOPEM H MOCTPOCHHUH LIETTOYKH JIOTUYECKUX YTBEPKICHUH MPU
peIIeHNU TEOMETPUUYECKUX 3a]]a4, YMEHHE BBIIBUTATh M OMPOBEPIaTh TUIIOTE3bI
HETIOCPECTBEHHO MCIONB3YIOTCS MPU PEIICHUH 33]a4 €CTECTBEHHO-HAyYHOT'O
I[IUKJIa, B YACTHOCTH (PH3UYECKHX 3a7ad.

[lenb ocBoeHus mporpamMmbl ydeOHoro Kkypca «l'eomerpus» Ha
yrIyOIEHHOM ~ ypOBHE —  pa3BUTHE  WHAMBHIYAJIBHBIX  CIIOCOOHOCTEH
O0yJaronuXxcss MPU HM3YYCHUH TEOMETPUH, KaK COCTaBJISIONICH TpeaMeTHOU
obmactn «MaremaTuka W UHPOpPMATHKa» uepe3 obdecredueHue BO3MOKHOCTH
NpUOOPETEHHS U WCIOJIB30BaHUS OoJiee TITyOOKHX FeOMETPUYECKUX 3HAHUHM U
OCUCTBUM, CHEMU(PUUHBIX TE€OMETPHH, M HEOOXOAMMBIX ISl YCIEIIHOTO
npodeccHoHaIbHOTO  O0pa3oBaHMs,  CBA3AHHOTO C  HCIOJIb30BAHHEM
MaTEeMaTHKH.

[TpuopuTeTHBIMU 3a7jauaMHi Kypca T'€OMETPUHU Ha YrIIyOJIEHHOM YpOBHE,
pPacCIIMPSIONIMMY U YCHIIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS

pacupeHne NpeCTaBiICHNs O TEOMETPUN KaK YaCTH MUPOBOH KYJIBTYPBI
1 popMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3U T'€OMETPUH C OKPYKAIOIINM MUPOM;

(GopMHpOBaHUE TpEACTaBICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOXHEUIINX MaTEeMaTHYECKUX MOJEIAX, MO3BOJSIOUIUX OMUCHIBATh U U3y4aTh
pa3Hble SIBJICHUS OKPY’KAIOIIEro MHUpPA, 3HAHWE NOHATUMHOIO ammaparta Io
pazaeny «CtepeoMeTpus» yueOHOro Kypca reOMeTpHH;

¢opMupoBaHuEe  yMEHHUS ~ BIaJeTh  OCHOBHBIMH  TOHATUSMU O
MPOCTPAHCTBEHHBIX (UTypax W UX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
GopMyn U yMeHHE WX NPUMEHATb, YMEHHUS TOKa3bIBaThb TEOPEMbl U HaXOAWUTH
HECTaHJIapPTHbIE CIIOCOOBI PEIICHHUs 3a/1aY;

(¢opMupoBaHHEe yMEHHUS paclo3HaBaThb Ha YEpPTEkax, MOJCISIX MU B
peaJlbHOM MHpPE MHOTOIpAaHHUKM M Tella BpallleHus, KOHCTPYHUPOBATh
reOMETPUYECKUE MOJIEIH;



dbopmMupoBaHUE MMOHUMaHUS BO3MO>KHOCTH aKCOMaTUYECKOTO
MOCTPOCHUSI MaTeMaTHYECKUX Teopuil, (GOopMUpOBaHHWE TOHUMAHUS POJH
aKCHOMATHUKH MPH TTPOBEICHUN PACCYyKICHUN;

dbopMupoBaHuEe yMEHUs BIaJETh METOJaMU JOKa3aTEIbCTB U aITOPUTMOB
pEIICHMS, YMEHUS UX MPUMEHATH, TIPOBOJAUTH JOKA3aTeIbHbBIC PACCYKICHUS B
XO0JIe peILICHUs] CTEPEOMETPUYECKUX 3a7ad MU 3aJa4 C [PaKTUYECKUM
cojepkanueMm,  (GopMupoBaHME ~ TPEACTaBICHUS O  HEOOXOJUMOCTHU
J0Ka3aTeIbCTB TPH OOOCHOBAHWHM MAaTEMAaTHYECKHX YTBEPKICHUH M PpOJIU
AKCHOMATHUKH B MPOBEJACHUU JICTYKTUBHBIX PACCYXKICHHIH;

pa3BUTHE W COBEPIICHCTBOBAHWUE WHTCIUICKTYaJIbHBIX W TBOPYECKUX
CITOCOOHOCTEH oOyyJarommxcs, IT03HABATCIIbHOU AKTUBHOCTH,
UCCIICIOBATEILCKUX YMECHHM, KPUTUYHOCTH MBIIUICHUS, HHTEpECa K U3YUCHHUIO
TCOMETPHH;

dbopmMupoBaHUE G YHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
TCOMETPUU: YMEHHS PACIO3HABATh IPOSBICHUS TCOMETPHYCCKUX IOHSITHH,
00BEKTOB M 3aKOHOMEPHOCTEH B pEajbHBbIX XHU3HCHHBIX CUTYyallUSAX W TIpU
U3YYCHHHM JPYTUX YYeOHBIX TIPEIAMETOB, TPOSBIICHUS 3aBUCUMOCTCH W
3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEANbHBIX CUTYyalllil, HWCCIIEeI0BaAHUS
MOCTPOCHHBIX MOJIeJIEH, MHTEPIIPETAIIMHU TIOTYUYEHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEPKATEIBbHBIMU JUHUAMHU y4eOHOTO Kypca «I eomeTpus»
B 10-11 xmaccax spusaworcs: «lIpsMble M TUIOCKOCTU B MPOCTPAHCTBE,
«MHororpanaukun», «Tema BpameHusi», «BekTopbl W KOOpPAMHATHI B
IPOCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
HOHSITHSIMUY», PEICBAaHTHBIMH T'€OMETPUU HA yriayOJIEHHOM YpOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJIepKaTeIbHBIM JIMHUSAM YU4eOHOTO Kypca,
a ¢GopMHpOBaHUE JIOTHUECKHMX YMEHUN pachpenensieTcss HE TOJbKO IO
colepKaTeNbHBIM JUHUSM, HO ®W 1o Tojam oOydenus. Coaepkanue
oOpa3oBaHHsA, COOTBETCTBYIOIIEE TPEIMETHBIM pe3yjbTaTaM OCBOCHUS
denepanbHO pabouell MPOrpaMMBbl, PACIpPEACIEHHBIM MO ToAaM OOyYeHHS,
CTPYKTypUPOBAaHO  TakuM  oOpa3oMm, YTOOBI KO BCEM  OCHOBHBIM,
MPUHIIMITHATBHBIM BOTIPOCaM OOydYaromuecs: o0pamaiich HEOTHOKPATHO. DTO
MO3BOJISIET OPraHW30BaTh OBNAJCHUE TCOMETPUUYCCKUMHU TMOHATUSIMH U
HaBBIKAMH TIOCITICJIOBATEIPHO M TOCTYIMATEIBHO, C COOJIOJCHHEM MPHUHITUIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAHWA BKIOYaTh B OOIIYI0O CHUCTEMY
T€OMETPUYECKUX TPEICTABICHUN OOYYaIOIIMXCS, paCIIupsisi U yrayonsis e€,
o0pa3yst IPOYHBIE MHOXXECTBEHHBIE CBSI3H.

[lepexon K U3YyYEHHUIO T€OMETPUH HA YIIIYOJEHHOM YPOBHE MO3BOJISIET:



co3nath ycioBus g auddepeHnHanvi  O0ydeHHs, IOCTPOCHUS
WHIUBUIYABHBIX 00pa30BaTeNbHBIX MPOrpaMM, OOECNeuuTh YriayOnéHHoe
M3Yy4YEHHE T€OMETPHUH KaK COCTaBJIsAIoLEeH yueOHoro npeamera «MaTeMaTukay;

NOJTOTOBUTHh OOYYAalOUIUXCS K MPOAOJKEHUIO M3YYEHUS MATEMaTUKU C
yuéToM BbIOOpa Oyayiei mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXTY
o01muM 1 npodeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wu3yuenue ydeOHOro kypca «l'eomeTpusi» Ha YriiyOJIEHHOM ypOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kmacce —
102 gaca (3 yaca B HEJIEJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATUSA cTepeoMeTpud. Touka, TmpsAMas, IIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOEHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne OpsIMbIX B NPOCTPAHCTBE: IEpeceKarolnecs,
napajuieJIbHble W CKpeIIMBAaroOIIMecCss MpsMble. [Ipu3Haku CckpemumBaromumxcs
npsaMbiX. [lapannenbHOCTP NPSAMBIX M IUIOCKOCTEN B MPOCTPAHCTBE:
napajuieJibHble TPSIMbIE B MPOCTPAHCTBE, MNAPAIEIBHOCTh TPEX NPIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTPAIBHOE
npoeKTUpoBaHue, u3zoOpaxenue Quryp. OCHOBHBIE CBOMCTBA MapajyieIbHOTO
npoektupoBanusa. M3o0paxkenue ¢uryp B napaieJbHOM MPOEKIUH. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMHM, YTOJd MEXAY MNOpsIMBIMH B MPOCTPAHCTBE.
[TapamienbHOCTh ~ IUIOCKOCTEH:  MapajulesibHblE  TUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocTeifine mnpocTpaHCTBEHHBIE (GUTYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Mapajuiesienunes], HIOCTPOEHUE CEUECHHI.

[lepnieHAUKYISPHOCTD IPSIMOM U IJIOCKOCTH: MEPIICHANKYISIPHBIE TIPSIMbIE
B IIPOCTPAHCTBE, MPSIMbIE MApAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
IPU3HAK TMEPIEHAUKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOM
NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepneHauKyNssp ¥ HAaKJIOHHBIE: PACCTOSHHE OT TOYKM IO IUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 IUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[lepneHAUKYIAPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

VYTIiabel B IPOCTPAHCTBE: YIOJI MEXKAY IMPSMOMN U IIOCKOCTBIO, IBYTPaHHBIN
yIoJ, JIMHEUHBIA yroJl JBYTPAHHOrO yrila. TpEXrpaHHbIA WU MHOTOTPaHHbBIC
yribl. CBOMCTBA IUIOCKUX YIJI0B MHOTOrpaHHoro yria. CBOMCTBa MIIOCKUX H
JIBYI'PaHHBIX YTJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buapel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrOorpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsMas W HAKJIOHHAsS TPHU3MBI, OOKOBas W TMOJHAs TMOBEPXHOCTH
npusMebl. [lapannenenunesn, npAMOYTroJIbHBIM MapajjIeienune] U €ro CBOMCTBa.
Kparuaiimime mnyTh Ha TOBEpXHOCTM MHOIOTpaHHUKa. Teopema OJiepa.
[IpocTpancTBennass teopema Iludaropa. Ilupamupa: n-yrojbHas nupamuja,



npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IIPaBWJIBHOW NUpaMuabl. [IpaBUIIbHBIE MHOTOIPAHHUKH: IIPaBUJIbHASI IIPU3MA U
IIpaBUJIbHAS TUpaMuJa, NPaBUJIbHAS TPEYroJibHAs NUpPaMUa U NPABUIBHBIN
TeTpa’ap, kyO. [IpeacraBieHuve O NpaBUIBHBIX MHOTOTPAHHUKAaX: OKTAdIp,
NOAEKad AP U UKOCAP.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL
[Inomaas OOKOBOW MOBEPXHOCTU U IMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IUIOIIa/lb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSMOM MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTU MPABHIBHOM MHPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummeTpuss B MNPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM MPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpHs B NIPaBUIBHOM MHOTOIPAaHHUKE: CHUMMETPUS
napajuieNieline1a, CUMMETPUST TPABUIIBHBIX MPU3M, CUMMETPHUS MPaBUIBHON
nUpaMubl.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[TonsiTHS: BEKTOp B MPOCTPAHCTBE, HYJEBOUW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJIJIMHEApPHBIE, COHAINPABICHHBIE U IPOTUBOIIOIOKHO
HalpaBJICHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB. J[[eMCTBUA C BEKTOpaMH:
CJIO)KEHME U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXKCHUE
BeKTOpa Ha 4ucio. CBONCTBA CJOXKEHUs BEKTOpOB. CBOWMCTBA yMHOYKEHUS
BeKTOpa Ha uucno. Ilomatme  koMmIulaHapHele  BekTOpbl.  IIpu3nHak
KOMILUTIAHApHOCTU TPEX BeKTOpoB. IIpaBuno mnapamienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BeKTOpam. IIpsMoyroibHas
cUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTtopa. CBsA3b MEXKAY
KOOpJMHATAMU BEKTOpPAa M KOOPAMHATAMU TOYEK. YTOJI MEXIY BEKTOPaMHU.

CkansipHOoe IPOU3BEICHHE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[lonsiTHs: UMIUHAPUYECKAsT TOBEPXHOCTh, KOHUYECKAsi IMOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, 00pa3yrolive MoBepxHOocTel. Tema BpareHus:
MWINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3ammHoe pacmonoxkeHue
chepsl W TUIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpalieHus Ha miockoctu. Pa3BépTka munuHapa u koHyca. CummeTrpust chepsl u
mapa.

O0bém. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 o0BEME
MPSMOYTOJIFHOTO Tapayuienenunena u ciaeAactBus u3 He€. OO0bEM mpsMon u



HAaKJIOHHOW MpU3Mbl, LWIMHIApPA, NUpaMHabl U KoHyca. OO0bEM 1mapa u
IapOBOT'O CErMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHHUKOB. Ilpu3ma, BnucaHHas B
UWIMHAP, ONHUCaHHas OKojo IuiuHapa. llepeceuenue cdepbl um mapa c
mockocThio. Kacanue mapa u cepsl miuockoctbio. [loHsiTHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJIO c(ephl, chepbl, BOIMCAHHOW B MHOTOIPAHHHMK WJIU TEJO
BpallICHMUS.

[Inomaas MOBEpXHOCTU HUIMHIPA, KOHYCA, IJIOMAab cPepbl U e€ JacTei.
[lono6bue B mpoctpanctBe. OTHOLIEHHWE OOBEMOB, MIIONIAJIEH MOBEPXHOCTEN
nonooHsix uryp. IIpeobpazoBanue nmonobus, romoretus. Pemenue 3agad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[locTpoenue ceyeHU MHOTOIPAHHMKOB M TeJl BpAIEHUS: CEYEHUs
MMHIpa (mapajuieibHO W MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHYyca
(mapasyuienbHbIE OCHOBAHUIO M TPOXOJSIIME Yepe3 BEpIIMHY), CEUeHHs Iapa,
METOJIbI TIOCTPOCHHMSI CEYEHHMiI: MEeTOJ  CJENOB, METOJ BHYTPEHHETO
NPOEKTUPOBAHUSA, METO/I MIEPEHOCA CEKYILEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpancTBe. Omnepauuu Haja BekTopamHu. BekrtopHoe
YMHOKE€HUE BEKTOpOB. CBOICTBA BEKTOPHOTO YMHOXeHUs. [IpsMoyrosnbHas
cUCTEMa KoOopAuHAT B mnpoctpaHcTBe. KoopauHatsel BekTopa. PaznoxeHue
BekTOopa 10 ©0Oasucy. KoOopaWHATHO-BEKTOPHBIM METOJ TMPU PEIICHHUH
r€OMETPUYECKHUX 33/1a4.

JABuKEeHMsI B IPOCTPAHCTBE

JBuxenus: nmpoctpanctsa. OtoOpaxkeHus. [[BukeHus: 1 paBeHCTBO QUTY.
OO6mue cBoiicTBa ABMKEHWM. BHIBI JBWXKCHUH: NapaJieIbHBIA TMEPEHOC,
LEHTpalbHasi CUMMETpHUS], 3€pKajbHasi CUMMETPHS, IMOBOPOT BOKPYT IMPSAMO.
[Ipeo6pazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOTI'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIEeCTBa, MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBJICHU,
npoueayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMNPOCHl U JPYroe), yMEeHue
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C WX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM TpaKJaHCKOW MICHTUYHOCTH, YBOKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEGHHOCTHOE OTHOIIICHUE
K JIOCTIKCHHMSIM POCCHUHUCKHX MAaTeMaTHKOB W POCCUHUCKOM MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJIb30BAaHUE ATUX [OCTMIKEHHI B APYrMX HAayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapo/Ja,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TOBEICHUSA,
CBA3aHHOIO C [MPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATENIbHOCThIO  YYEHOrO0, OCO3HAaHUE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MATEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad4, pelLIeHuH, pacCyXJIeHUH,
BOCIIPUMMYHBOCTh K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAaHUS B
WHTEpEecax 3J0pOBOTO H 0Oe3omacHOTO o0pa3a JKHW3HH, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (3I0POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXHUM 3aHATUN W OTIbIXa, PeTyNspHas (pu3ndeckas aKTHBHOCTbH), (HU3UIECKOE
COBEPIIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TpynoBoe BocniuTaHue:



TOTOBHOCTh K TpYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIESATENbHOCTH, CBSI3AHHBIM C
MaTeMaTUKOM U €€ NMPUIOKEHUSMH, YMEHUE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccuu M peaqu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUI0 Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PELICHUU MPAKTUYECKUX 3a7]a4 MAaTEMaTHUYECKOW HalpaBJIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYphl, MOHUMAHHUE BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa  COCTOSHUE MPUPOJHOM U
COLIMAJILHOM CpeJlbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEeHTAlMsI Ha TPUMEHEHUE MaTeMaTHUYECKUX 3HAHUM JIJIsl peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAaHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW TMPAKTHKW, T[OHWMaHUE
MaTEMaTUYECKOM HAyKH Kak c(epbl YeOBEUYECKOW AESTEIbHOCTH, JTAINoB €€
pa3BUTUA M 3HAYMMOCTH JUISl Pa3BUTHS LMBUJIM3AIMHU, OBJAJEHUE S3BIKOM
MaT€MaTHUKA M MaTeMaTH4YeCKOW KyJIbTypOW KaK CpPEACTBOM MO3HAaHUS MHpA,
TOTOBHOCTh OCYHIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO AEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JaeicTBUA:

BBISIBIIATh U XapAaKTEPU30BATh CYIIECTBEHHBIE MTPU3HAKH MAaTEMATHUYECKUX
OOBEKTOB, TIOHSATHM, OTHONIEHUH MEXAY TIOHATHAMH, (HOPMYIUPOBATH
ONPEJICIICHUS TMOHSITHH, YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
KiaccupuKaIlui, OCHOBaHUSA [JI1 OOOOIEHHWS W CpPaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAIN3a;

BOCIIPUHUMATH, (QOPMYJIMPOBATH U  MPeoOpPa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH ~ MAaT€MaTHUYECKHME  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
MPOTHBOpEUHs B (haKTaX, JAHHBIX, HAOFOJACHUSAX U YTBEPKJICHHUIX, IIPeIIaraTh
KPUTEPUU JJIs BBISBICHHUS 3aKOHOMEPHOCTEH U TPOTUBOPECUHIA;



JieNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUY;

MIPOBOJUTH CaMOCTOATENIbHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEp)KJAEHUN (MIpsIMbIE W OT MPOTUBHOIO), BBICTPAMBATh aAPTryMEHTALHUIO,
NPUBOJUTh TPUMEPbHl M  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BbIBOJIbI;

BbIOMpaATh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA ¢  YYETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
(GopMynupoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MTO3UIIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENLHO CIUTAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa,
ABJICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIMPOBATh 000OIEHUS M BBIBOJIBI IO PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIOJCHUs, MCCIEAOBAHUSA, OLIEHUBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE DPAa3BUTHE IPOLIECCA, a TAKXKE BBIIBUraTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmaumei:

BBISIBJIATH Je(pUUUTHl MH(OPMALMK, JaHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JIJIS PELICHUS 3a1a4u;

BBIOMpaTh  MH(OpPMAMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATHU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPECTABICHUS;

CTPYKTYpUpPOBaTh MHPOPMAIUIO, MPEJCTABIATh €€ B pa3Nu4HbIX (popmax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEXKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUSA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYIHUPOBATH CYXKJEHHUSI B COOTBETCTBUH C
YCJIOBUSIMH U LEISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BbIPaKaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO XO/1y PEIICHUS
3a/1a4yu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
npoOemMbl, pelraeMor 3ajJadyd, BHICKA3bIBaTh HJAEH, HAlIEJIEHHbIE Ha IOMCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXJIECHUAMM JPYTUX YYAaCTHUKOB
auanora, OOHapyKUBaTh pa3IMYUe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpeICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7adyd,  OKCIEpUMEHTa,
UCCIJIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaTh (hOpMaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEIOUPATh CIIOCO0 peIICHHS
C y4€TOM HMEIOUIUXCA PECYypcoB U  COOCTBEHHBIX  BO3MOXKHOCTCH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApPHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAaITIH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

BJIa/JI€Th HABBIKAMHM [IO3HABATENIbHOW pedJIeKCHH KaK OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUA W MBICIHUTENbHBIX IPOIECCOB, HX PpE3yJbTaTOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipoliecca U pe3ysbrara
pElIeHHs] MaTeMaTHYeCKOM 3a/1auu;

NPEeIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSAM, OOBSCHATH
OPUYUHBI  JTIOCTIDKEHHMSI WM HEIOCTH)KEHHUS Ppe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJBHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  IPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOW JEATEIBHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUIbl padboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B TPYMIOBHIX (hopMax paboThI (00CYKAeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HWHBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPAUHUPOBATh CBOU JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJa B  OOIMA  HOPOAYKT MO  KPUTEPHSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyyaromuiicst HAy9UTCS:

CBOOOJHO OMEpPUPOBATh OCHOBHBIMH TOHSTHSIMH CTEPEOMETPUHU TPH
pEIICHNH 3a7a49 U MMPOBEICHUH MaTEeMAaTHYECKUX PACCYKIACHHUH;
NPUMEHSTH aKCHOMBI CTEPECOMETPUU U CIICACTBHUS U3 HUX IPU PEUICHUU
TeOMETPUYECKUX 3a]1aY;

KJIacCU(UIIMPOBATH B3AaMMHOE PACIIOIOKCHUE TIPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIjaMH B
NPOCTPAHCTBE: MEXKJIY MPSAMBIMH B IPOCTPAHCTBE, MEXKIY MPSIMOH U
TUIOCKOCTBIO;

CBOOOTHO OTNIEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMH;
CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJBI MHOTOIPAHHUKOB (TIpH3Ma,
UpaMuIa, NPSMOYTOJIbHBIN Napasuiesenumnes, Kyo);
KJaccu(UIUpPOBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHUS IS
KJaccuuKaImmy;

CBOOOJHO OMEpPUpPOBATH TMOHSATHSIMHU, CBA3AHHBIMH C CEUECHUEM
MHOTOT'PaHHUKOB TTIOCKOCTBIO;

BBIMIONHATh ~ TapajulelibHOe,  IIEHTpajJbHOE W OPTOTOHAIBHOE
NPOEKTUpPOBaHUE (UTYp Ha TIUIOCKOCTh, BBIMOIHATH H300paXKEHUS
¢buryp Ha IJIOCKOCTH;

CTPOUTh  CEYEHHMS]  MHOTOTPAHHUKOB  pa3MYHBIMH  METOJaMH,
BBITIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (DHUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCTSATh TUIOMAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (IIpH3Ma,
NUPaMHIa), TEOMETPUIECKUX TEJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OMEpUPOBaTh MOHATUSMHU: CHMMETPHUS B TPOCTPAHCTBE,
IIEHTP, OChb U IUIOCKOCTb CHUMMETPHUH, IIEHTP, OCb U TUIOCKOCTh
CUMMETpPUH (PUTYPBI;

CBOOOJTHO OMEPHUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJMHATAM B IIPOCTPAHCTBE;

BBITIONHSATH JCHCTBUS HAJl BEKTOPaMU;

pemarh 3a7adi Ha JI0Ka3aTeIbCTBO MATEeMAaTHYECKUX OTHOIICHUN W
HAXO0XJCHUE TEOMETPUUCCKUX BEIIMYMH, TIPUMEHSISI H3BECTHBIC METO IBI



IIPU PELICHHWM MAaTEMaTUYECKUX 3aJad ITOBBIIIEHHOTO W BBICOKOTO
YPOBHSI CIIO)KHOCTH;

IIPUMEHSTh MPOCTEHIINE MPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CHUCTEMBI IIpU PELICHUH CTEPEOMETPUUECKHUX
3a1a4;

U3BJIEKaTh, MPEoOpa30BbIBaTh M HMHTEPIPETHUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

OPUMEHATh T[OJIYyYEHHbICE 3HAHUS HAa IMPAaKTUKE: CpPaBHUBATh U
AQHAJM3HUPOBATH PEAJIbHBIE CUTYAllUU, NPUMEHATh U3YUYEHHbBIE MOHITUS
B MpOIECCe MOUCKA pEIICHUs MaTeMaTU4ecku CHOpMYIHPOBAHHON
npo0sieMbl, MOJIEIMPOBATh PEaNbHbIE CUTyallMu Ha SI3bIKE T€OMETPUH,
UCCIIEN0BATh MIOCTPOCHHBIE MOJENH c UCITIOJIb30BAHUEM
reOMETPUYECKUX TIOHATHI M TeopeM, ammapaTta aireOpbl, peliathb
NPaKTUYECKUE 3a7auM, CBSA3AHHBIE C HAXO0XIECHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh MpeCTaBlIeHus] 00 OCHOBHBIX dTalax pa3BUTHA T€OMETPHUH Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiaacca oOyJaromuiicss HAyIUTCS :

CBOOOJTHO ONEpPUPOBATH MOHITUSIMU, CBSI3AaHHBIMU C IWJIMHIPUYECKOH,
KOHUYECKON U CchepuuecKkol MOBEPXHOCTSIMHU, OOBSCHATH CIOCOOBI
MOJIYYEHHUS;

ONEepUpOBaTh TMOHITHSIMH, CBS3aHHBIMH C TeJaMUd BpalleHUS:
[WIMHJIPOM, KOHYCOM, cepoii U Iapom;

pacrio3HaBaTh Teja BpalleHus (IMWIMHAP, KOHYC, cdepa W 1map) u
OOBSICHATB CIIOCOOBI IMMOJTYUCHHS TSN BpaIlCHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEPhl U MIIOCKOCTH;
BBIUUCTISITh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpaICHUS,
00BEMBI U TUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIICHUS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBA3AHHBIMH C KOMOHWHAIMSMHU
TET BpAIlIEHUS W MHOTOTPAHHWKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B
cdhepy 1 OMUCaHHBIN 0KOJI0 cephl, cepa, BIMCaHHAsT B MHOTOTPAHHUK
VI TEJIO BPAIECHUS;

BBIUUCTSITh COOTHONIICHHSI MEXIy IUIOMAJASIMU TIOBEPXHOCTEH U
00BEMaMHM ITOJJOOHBIX TEJT;



n300paxaTh u3ydaemble (DUTYpBI, BBINOJIHATH (BHIHOCHBIE) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

U3BJIEKaTh, MHTEPHPETUPOBATh M MpeoOpa3oBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOTHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemiarb TeOMETPUYECKHE 3aJlayd Ha BBIYUCICHHE YIJIOB MEXKIY
OPSMBIMA M TUJIOCKOCTSIMU, BBIYMCIICHHE PACCTOSHUM OT TOYKH JI0
IUIOCKOCTH, B 1I€JIOM, Ha TMPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO
MeTOo/a TIPH PEIICHUH;

CBOOOJIHO OIEPUPOBAThH TOHATHAMHU, CBA3aHHBIMU C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBHKECHHUI;

BBITIOJIHSITh M300pa)K€HUsI MHOTOTPAaHHUKOB W TeJ BpalleHUs MpU
napajyieIbHOM TEpPeHOCe, LEHTPAIbHOM CHUMMETPUH, 3epKaIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSAMOU, IIpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUEHHUSI MHOTOIPAHHUKOB W TE€JI BpAILICHUS: CEUYEHUs
mMHIpa (mapajjieibHO U MEePIeHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasnsenbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CEUCHUS
mapa;

UCIIOJIb30BATh METOAbl MOCTPOCHHSI CEUEHMIl: METOJ CIEI0B, METO]
BHYTPEHHET0 NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSTh TeOMETpUUECKre (DAKThI ISl PEIICHUS] CTEPEOMETPUIECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
IIPUMEHCHHMS 3aJ1aHbI B SIBHOK W HESIBHOU G opme;

pemaTth 3aJayd Ha JOKa3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH H
HAXOXKJICHHE T€OMETPUYECKUX BEIUYHH;

IPUMEHATh MporpaMMHbIE CpeacTBa U IIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl MPH PEIICHUU CTEPEOMETPUUYECKUX
3aj1ay;

MPUMEHSTh TOJyYECHHbICE 3HAHMS Ha TPaKTUKE: CpPaBHUBAT,
aHAJTU3UPOBAaTh M OLEHHUBATh pealbHble CUTyallMd, MPUMEHSThH
M3YUYCHHbIE TIOHSTHUS, TEOPEMbI, CBOMCTBA B MPOIIECCE MOUCKA PEIICHUS
MareMaTuyecku CchOpMYJIHPOBAHHOM  MpoOJieMbl, MOJEIUPOBATH
peanbHble CUTyallUd Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIC



MOJEIN C MCIOJb30BAHUEM T'E€OMETPUUECKUX TOHATUHM U TEOPEM,
amnmaparta anreOpbl, peliaTh NPAKTUYECKUE 3a7adyd, CBS3aHHBIE C
HAXOKJIECHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETb MPEJICTABICHUS 00 OCHOBHBIX dTallaX Pa3BUTUS T€OMETPUM KaK
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMmblI Bcero Kontpoapueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieH TUKyYIAPHOCTD MPSMBIX U )5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g IIOBTquHHe,o6o6nleHHeIICHCTeMaTH3auHﬂ 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Komrpoasnsre | Tpaxtuscckue (uudposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUM
3 O06BEM MHOTOTPAaHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 |
KPYIJIBIX Tel
6 JIBroxeHUst 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 )
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne n/m | Tema ypoka DJIeKTPOHHBbIE
KoinyecTrBo uuppoBbIe
Jacos o0pa3oBaTtejibHbIE
pecypcsl
1 OcHoBHbIE TIpaBUJIa U300paKEHNS HA PUCYHKE IIIOCKOCTH, |
napajuIebHbIX IPSIMbBIX (OTPE3KOB), CEpEANHBI OTPE3Ka
[ToHsTHS cTepeoMeTpHuH: TOUKa, IpsiMasi, IIIOCKOCTh, IIPOCTPAHCTRBO.
2 OcHoBHbI€ TIpaBUJIa U300paKEHUS HA PUCYHKE IJIOCKOCTH, 1
napajuieNbHbIX IPSIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka
3 [onsiTus: nepecexaromuecs MIOCKOCTH, epeceKatoLIecs npsmas u |
IUIOCKOCTh; OJIYIPOCTPAHCTBO
4 IonsiTus: nepecekaromuecs MIOCKOCTH, IepeceKatoLIecs npsmas u |
IUIOCKOCTh; OJIYIPOCTPAHCTBO
5 MHororpaHH1KH, 1300pakeH1e NPOCTEHIINX POCTPAHCTBEHHBIX |
(uryp, HEeCyIecTBYIOINUX 00bEKTOB
6 MHororpaHHUKH, H300paXkeHre TPOCTEUIIMX MPOCTPAHCTBEHHBIX |
(uryp, HEeCyIecTBYIOMNUX 00bEKTOB
AKCHOMBI CTEPEOMETPHHU U NEPBBIE CIAESACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPHHU U NEPBBIE CIACACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPHHU U NEpBBIE cleACTBUA U3 HUX. CrIocOObI
9 3aJJaHus MPSIMBIX U MJIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS MPSMBIX 1
U IIJIOCKOCTEN
10 N306pakenue ceueHuil mupaMusl, Kyoa u Ipu3Mbl, KOTOPbIE TPOXOIST 1




yepes ux péopa. M3o0paxkeHne nepeceyeHus MoMy4YeHHBIX MIOCKOCTEH.
PaCKpaHH/IBaHI/IC MMOCTPOCHHLBIX ceueHuu Pa3HBIMH LIBETaMU

N300pakenune ceueHuit mupaMupl, Kyoa U IPU3MbI, KOTOPBIE TPOXOIST

11 yepe3 ux péopa. M300paxkeHne nepecedeHrs NOIyIeHHBIX ITIOCKOCTEH.
PaCKpaHH/IBaHI/IG MMOCTPOCHHBIX CeUeHU Pa3HBIMU LIBETAaMU
N300paxkenue ceueHnit nupamMupbl, Kyoa v Mpu3Mbl, KOTOPbIE POXOAST

12 yepes ux péodpa. M3obpaxenue nepecedeHus! MOIyYEHHbIX IIJI0CKOCTEH.
PaCKpaHH/IBaHl/Ie MMOCTPOCHHEBIX CeueHni PAa3HBIMH LIBETAMU
N300paxkenue ceueHnit nupamuapbl, Kyda v MpU3Mbl, KOTOPbIE MPOXOAST

13 yepes ux péopa. M3obpaxenne nepecedeHus! MOIyIeHHbBIX IIII0CKOCTEH.
PaCKpaIHI/IBaHI/Ie MMOCTPOCHHEBIX CeueHni Pa3HBIMH LIBETAMU

14 Mertoa cnenoB s MOCTPOEHUS CEUYECHHI

15 Merton cnenoB Juis MOCTpoeHus ceueHuii. CBOMCTBA MepeceueHmit
NPSAMBIX U IIOCKOCTEHN

16 Merton cnenoB Juis MOCTpoeHus ceueHuii. CBOMCTBA MepeceueHuit
NPSAMBIX U IIOCKOCTEN

17 [TocTpoenue ceuenwuii B nmupamuie, Kyoe mo TpéM Toukam Ha péOpax.
Coznanue BIHOCHBIX YEPTEXKEH U 3alKch I1aroB MOCTPOSHUS

18 [TocTpoenue ceuenwuii B nupamuie, Kyoe mo TpéM Toukam Ha pédpax.
Coznanue BBIHOCHBIX YEPTEKEH U 3aKCh IaroB MOCTPOCHUS

19 [TocTpoenue ceuenwuii B nmupamuie, Kyoe mo TpéM Toukam Ha péOpax.
Coznanue BBIHOCHBIX YEPTEKEH U 3aKCh IaroB MOCTPOCHUS

20 [TocTpoenue ceuenwuii B nmupamuie, Kyoe mo TpéM Toukam Ha pédpax.
Co3ztanne BBIHOCHBIX YEPTEXKEN U 3alMCh IIaroB MOCTPOEHUS

)1 IToBTOpenue mianumerpun: Teopema 0 NPONOPLUOHATIBHBIX OTPE3KaX.

ITonobue TpeyrobHUKOB




22

[ToBTopenue mnanumerpun: Teopema MeHenas. PacyeTsl B ceueHHSX HA
BBIHOCHBIX 4yepTexax. FicTopust pa3BUTHS TUIAHUMETPUHU U
CTEPEOMETPUH

23

KonTtponsHas padota "Axcuomsl crepeomerprn. CeueHus "

24

B3aumHoe pacnonoxeHue npsmeIx B mpocTpaHcTBe. CKpelnBaomuecs
npsmele. [IpusHaku ckpenuBaromuxcs npsmeix. [lapannenbHbie
MIPsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CylmeCTBOBaHUM U €IMHCTBEHHOCTH MPSAMOM NapaJlIeIbHON
JAHHOM IPSIMOM, MTPOXOJSIIEN Yepe3 TOUKY ITPOCTPAHCTBA U HE
JIeXallen Ha JTaHHOM psMoil. JIeMMa o0 mepecedeHnH mapaieabHbIX
MPSIMBIX ITOCKOCTBIO

26

[TapannensHOCTH TpeX NpsIMBIX. Teopema 0 TpEX mapasienbHbIX
npsMbIX. Teopema 0 CKpeIMBAOIIMNXCS MPSIMBIX

27

[TapannensHoe npoekTupoBaHue. OCHOBHBIE CBOMCTBA MApaLIEIbHOTO
npoektupoBaHusi. M300pakeHne pa3HbIX GUTYp B MapajIeIbHON
MPOEKIINH

28

LenTpanpHas mpoeKLKs. YTOJI C COHAIIPABICHHBIMH CTOPOHAMH. YTOJ
MEXAY NPSIMbIMU

29

3anaq1/1 Ha A0Ka3aTCJIbCTBO U UCCIICAOBAHHUEC, CBA3AHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

[TonsTHs: mapanienbHOCTh IPSIMOM U IJIOCKOCTH B MPOCTPAHCTBE.
[Ipu3Hak napauienbHOCTH MPsSMOU U TuiockocTu. CBoMCTBA
MapauiebHOCTH MPSMON U TIIOCKOCTH

31

reOMeTpI/ILIeCKI/Ie 3aga4 Ha BBIYUCIICHUEC U J0Ka3aTCIIbCTBO, CBA3aHHBIC
C MMapaJUICJIIbHOCTBIO IIPAMBIX U IJIOCKOCTEM B IMPOCTPAHCTBE

32

HOCTpOGHI/Ie CCUCHUA, TPOXOAAIICTO Y€pEe3 JaHHYIO IIPAMYIO Ha




YEpTEXKE U MAPAIIIETBHOTO IPYror NpsAMou. Pacuér oTHoeHU I

[MapannenbHas MpoeKIKs, IPUMEHEHUE JIJIsl IOCTPOCHUS CEYCHUH KyOa

33 u napayuienenunesna. CBoicTBa napauienenuresa 1 npu3Mbl

34 [TapannensHble mmockocTy. [Ipu3Haky napanienbHOCTH ABYX
IIJIOCKOCTEMN
Teopema o napanieabHOCTH U €IMHCTBEHHOCTH TIOCKOCTH,

35 MPOXOJAIIEH Yepe3 TOUKY, He MPUHAJICKAITYIO TaHHOU TNIOCKOCTH U
CIIEJICTBUS U3 HEE
CBoiicTBa napaJIeNbHBIX IUIOCKOCTEN: 0 MAPAJLIEIbHOCTH MPAMBIX

36 TepeceyeHusl Mpy MepeceyeHy IBYX NapaiedbHbIX TIOCKOCTEH
TpeTheN
CpoiicTBa mapayuieabHbIX IIIOCKOCTEN: 00 OTpe3Kax napauieabHbIX

37 MPSIMBIX, 3aKITIOYEHHBIX MEXIY MapalIeIbHBIMU TUIOCKOCTSIMU; O
MepeceyeHny MpsSMOi ¢ IByMs MapaljieIbHbIMU IOCKOCTAMHU

38 [ToBTOpenue: Teopema [Mudaropa Ha mmockocTu

39 [ToBTOpEHUE: TPUTOHOMETPHS MPSMOYTOJIBHOTO TPEYTrOJIbHUKA

40 CBoiicTBa Ky0a U MPSMOYTOJIBHOTO TapaljIe/IeuIe/1a

A1 Boruncnenue 1iauH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM
napasuieNienumnesie

4 [lepnennukynapHOCTh NpsMOil u mockocTH. [Ipu3Hak
MEePIEeHIUKYIAPHOCTH MPSMON U TNIOCKOCTH

43 [lepnieHIuKynApHOCTD NMPsAMOI U TI0cKOCTH. [Ipu3Hak
MEPIEeHIUKYIIPHOCTH MPSMON U TNIOCKOCTH

m Teopema o CyiecTBOBaHMH U €IMHCTBEHHOCTH MPSIMON, IPOXOISIIEN
4yepe3 TOUYKY IPOCTPAHCTBA U NEPIEHANKYIISIPHON K INIOCKOCTH

45 [InockocTu U NepneHAUKYISIPHbIE UM MPSIMbIE B MHOTOTPaHHUKAX




46

[InockocTy ¥ NEPHEHAUKYIAPHBIE UM MPSMbIE B MHOTOIPAHHUKAX

[Iepnennukyisp n HakinoHHas. [locTpoeHne NepneHaUKYIIsApa U3 TOUKH

47
Ha TPSMYIO

43 [lepnennukynsap u HakioHHas. IlocTpoenue nepneHIuKymnspa U3 TOUKH
Ha TPSMYIO

49 Teopema o Tpéx nepneHAUKYIsipax (mpsimasi ¥ oOpaTHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas U oOpaTHasi)

51 YT0J1 MEXKIy CKpEUIUBAOIIMMHUCS TPSAMBIMHU

57 [owck meprneHANKYISIPHBIX TPSIMBIX C TIOMOIIBIO MTEPIICHANKYIISIPHBIX
IIJIOCKOCTEMN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenune ceuenuit Kyba, MPU3MBbI, MPABHIILHON MUPAMHUJIBI C
MIOMOIIIbIO OPTOIOHAIBHOM MPOEKINH

55 [TocTpoenune ceuenuid Kyba, MPU3MBbI, MPABUIILHON MUPAMHUJIBI C
MIOMOIIIBIO OPTOIOHAIBHOM MPOEKINH

56 CummeTpus B IPOCTPAHCTBE OTHOCUTENBHO MIOCKOCTH. [Tnockoctn
CUMMETPUI B MHOTOI'PaHHUKAX

57 [Ipu3HaK nepneHauKyJISpHOCTH NPSMON U IJIOCKOCTH KakK CIIEACTBUE
CUMMETPHHU

53 [IpaBunbHBIE MHOTOTpAaHHUKHU. Pacuér paccTosHUM OT TOUKH /10
IUIOCKOCTH

59 [IpaBunbHBIE MHOTOTPAaHHUKHU. Pacdyér paccTosHUM OT TOUKH /10
IIJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHAUKYISAPBI: CUMMETpPHUS, CIBUT TOUYKH T10

NapajuieJIbHON IPSMOU




61

CaBur no HenapamieabHON IPSIMOM, U3MEHEHHUE PacCTOSTHUMN

KonTtponsHast padota "B3anMHoe pacmosioskeHue MPSIMBIX U IJI0CKOCTEH

62 "
B IIPOCTPAHCTBE

63 [ToBTOpEHUE: Yroa MeK Ty NPSIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMa KOCUHYCOB

64 [ToBTOpEHUE: YrOa MEKIY CKPEIIUBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

65 I'eomeTrpuueckre METOIbl BHIYMCIEHUS YTia MEXTy IPSIMBIMU B
MHOTOTpPaHHUKAX

66 JIByrpanHsb1i yroy. CBOMCTBO JINHEWHBIX YTJIOB JIBYTPAHHOIO yria

67 [IepnenaukynspHble I0CKOCTH. CBOMCTBA B3aMHO
MEPIEeHIUKYIISIPHBIX MIIOCKOCTEH

68 [Tpu3Hak neprneHauKyIIpPHOCTH TIIOCKOCTEH; TeOpeMa O MPSIMOM
MepeCceUeHMs ABYX IIOCKOCTEN NEPIEHAUKYISIPHBIX TPETHEH TIIOCKOCTH

69 [IpsiMOyTOIBHBIN MapajuIeNenuIe; Kyo; N3MEepeHusl, CBOMCTBA
MPSIMOYTOJIBHOTO MapajuielienuIe1a

70 Teopema o aAuaroHanu NpsAMOYTrOJIbHOTO NapaJlIeIeNuNe a U CIEACTBUE
U3 Hee

71 CrepeomeTpuuecKue U NPUKIAJIHbIE 3a/1a4H, CBA3aHHbIE CO B3aUMHBIM
PaCIONOKEHUEM MPSAMBIX U INIOCKOCTH

7 [ToBTOpEHME: cKpenuBaroIuecs NpsMble, TapajlIeIbHbIE ITIOCKOCTH B
CTaHJAPTHBIX MHOTOTPaHHUKaX
[Tapa napayenbHbIX IIIOCKOCTEM HAa CKPELIUBAOIINXCS MTPSMBbIX,

73 PacCTOSHUE MEXy CKPELIMBAIOIIUMUCS MPSMBIMH B IIPOCTBIX
CUTYaLUsIX

74 PaccTostHue OT TOYKM 10 TNIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10




IIIIOCKOCTH

Beluncnenue paccTosHUN MEKTy CKPEIUBAIOLIUMUCS IIPSMBIMU C

7 MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH :
76 TpéxrpaHHblid yroj, HEpaBeHCTBA I TPEXIPaHHBIX yrioB. Teopema |
[Mudaropa, TeopeMbl KOCHHYCOB M CHHYCOB JUIsI TPEXTPAHHOTO yriia
77 DneMeHTHI c(hepruIeCcKOi TeOMETPHUH: T€0e3UUECKUE TMHUN Ha 3eMIie 1
78 Kontponsnas padota "Yrisl u pacctosaus" 1
79 CucremaTtu3zanus 3HaHul "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1
80 [Inpamua. Bunel nupamua. [IpaBuneHas nupamuaa 1
81 [Ipusma. IIpsamas u HakinoHHas npusmsl. [IpaBuibHas nmpuzma 1
82 [Ipsimoii mapasnenenumnes, NpsIMOYToJIbHBIN Mapaienenumnes, Kyo 1
83 Brinykisie MHOTOrpanHuku. Teopema Ditnepa 1
%4 Brinyknsie MHOTOrpanHukd. Teopema Dunepa. [IpaBunbHbie U |
MOJIYITPaBUJIbHBIE MHOTOI'PAHHUKHU
85 KontponbHas padota "MHuororpanHuky" 1
86 [TonsiTue BekTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMma BEKTOpPOB 1
88 Pa3HocTh BEKTOPOB 1
89 [IpaBuno napauienenunena 1
90 YMHOKEHUE BEKTOPA HA YUCIIO 1
01 Pasnoxxenne Bektopa 1o 0azucy TpéX BEKTOPOB, HE JIEKAIIUX B OTHOM |
IIJIOCKOCTH
92 CkansipHO€ Mpou3BeEICHUE 1
93 Brruncnenue yria Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1




94 [Ipocreiinue 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiinue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiinue 3a1aun ¢ BEKTOpaMu 1
98 O060061eHre u cucTeMaTu3alus 3HaHun 1
99 O060061eHre u cucTeMaTu3anus 3HaHu| 1
100 Hrorosas koHTpoJbHAs paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O06o01menre 1 cucTeMaTru3amus 3HaHUHA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

Nen/m | Tema ypoka DJIeKTPOHHBbIE
KoinyecTBo nuppossie
- o0pa3oBarte/ibHbIE
pecypcsl
| [ToBTOpenue Temspl "KoopauHaTel BEKTOpa HA TNIOCKOCTH U B |
npocrpaHcTee”
2 [ToBTOpenue Tems! "CkalispHO€ MIPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpeHue Temsl "Beruncienne yria Mexay BEKTOPaMH B 1
MIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHNE TPSIMOIL, TPOXOIAIIEH Yepe3 1BE TOUKHU" 1
5 YpaBHEeHUE MIOCKOCTH, HOpMaJlb, YypaBHEHHUE INIOCKOCTH B OTpE3Kax 1
6 YpaBHEeHUE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaxX 1
7 BektopHoe npousBeneHue 1
8 JIuHeiiHbIe HEPaBEHCTBA, TUHEWHOE MPOTPAMMHUPOBAHKE 1
9 JIuneliHble HEPABEHCTBA, JIMHEMHOE IPOTPaMMUPOBAHUE 1
10 AHanuTH4YeCcKrue METObl pacy€Ta yriia MeKy NpsiMbIMU B |
MHOT'OTpaHHUKAX
1 AHanuTHYECKUE METO/Ibl pacy€Ta yriia MeK1y IIIOCKOCTSIMH B |
MHOTOTpaHHUKAX
12 @opmyiia pacCTOSTHUSA OT TOUYKHU JI0 TUIOCKOCTU B KOOPAMHATAX 1
13 HaxoxaeHue paccTosiHU OT TOYKHU JI0 TUIOCKOCTH B KyOe 1
14 HaxoxzaeHne paccTosHUM OT TOYKHU 10 TUIOCKOCTH B NIPaBUJIBHON |
nupamMu/ie
15 KonTtponpHas pabota "AHanuTHueckas reomerpus’” 1




16 CeyeHrsi MHOTOTPAHHUKOB: CTaHAAPTHBIC MHOTOTPAHHUKHI

17 CeueHunss MHOTOTPAHHUKOB: METOJI CJIEIOB

18 CedcHHsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC TUIOCKOCTH, TIEPECCUCHHUS
MPSIMBIX U IIJIOCKOCTEN

19 [TapanmnensHbIe MPSAMBIC U TUIOCKOCTH: IMAPAJIICIIBHBIC CCUCHUS

20 [TapannensHbIe TPSIMBIE U IJIOCKOCTH: PACUET OTHOIIECHUHN

21 [TapanmnensHbIe MPSAMBIC U TUIOCKOCTH: YTIIBI MKy CKPEITUBAIOITAMUCS
MPSMBIMH
[TeprieHIUKYIIApHBIC IPSAMBIC U TUIOCKOCTH: CTaHIAPTHBIC TP

22 MEPIEHIUKYISIPHBIX IUNIOCKOCTEN U MPSAMBIX, CHMMETPUU
MHOTOTPaHHUKOB

3 [TeprieHIUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: TeOpeMa O TpeX
MePIEeHIUKYIIApax

24 [lepnientuKynsapHbIE MPSAMBIEC U IUIOCKOCTH: BBIYMCICHUS AJIUH B
MHOTOTPaHHUKAX

)5 [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (DOPMYJIIbI 171 TUIOIIAJICH,
cooOpakeHHs TI0100Ms

26 [ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (DOPMYJIIbI 171 TUIOIIAJICH,
cooOpakeHHs TI0100us

7 [ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (DOPMYIIBI 171 TUIOIIAJICH,
cooOpakeHHs TI0100Us

)3 [Tnomaau ceyeHniit MHOTOTPaHHUKOB: TIONIAN TIOBEPXHOCTEH,
paspe3aHusi Ha YacTH, COOOpaskeHus o100us

29 [Tnomaau cedeHniit MHOTOTPaHHUKOB: TUIOIIA U TTOBEPXHOCTEH,

pa3pe3aHus Ha 4aCTH, COO6pa)KeHI/I$I HO,Z[O6I/I$I




KonTtponsnas padora "[loBTOpeHrEe: MHOTOTPAaHHUKH, CEYCHUS

30 "
MHOTOTPaHHUKOB

31 O0BéM Tema. O0beM MPSMOYTOJIBHOTO TTapaJUIeIIeTHIIe 1A

32 3amaun 00 yaBoeHHH Ky0a, 0 KBaapaType Ky0a; 0 TPUCEKIIUHU yIiia

1 CrepeomeTpHueCcKHe 3a/1auH, CBSI3aHHBIE C 00BEMOM TTPSIMOYTOJILHOTO
napajuiesenunesaa

34 [IpuknanHeie 3a1a4n, CBsI3aHHBIE C BBIUUCIEHHEM 00BEMA
MPSIMOYTOJIBHOTO TapaJuIesIenuIe/1a

35 OO6BEM MPSAMOI TPU3MBI

36 CrepeomMeTpriecKue 3a/1a4M, CBI3aHHBIC C BRIYUCIICHHEM 00BEMOB
MPSAMOM IPU3MBI

37 [Ipuknanxeie 3a1a4u, CBsI3aHHBIE C 00BEMOM MPSIMOMN MPU3MBI

18 Brruncnenue 00bEMOB Tel ¢ TOMOIIBIO OMPeIeIEHHOI0 HHTerpaa.
O0BEM HAKITOHHOM MTPU3MBI

39 Brruncnenue 06bEMOB Te ¢ TOMOIIBIO ONPeIeIEHHOTO HHTErpaa.
O06BEM TUpaMuUIBI

40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/L C OOIIUM
yII0M

Al ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/T C OOIIUM
yrIoM

4 CrepeoMeTpHueckue 3aauu, CBA3aHHbIE C 00bEMaMU HAKIIOHHOM
TIPU3MBI

43 CrepeoMeTpuueckue 3aJa4u, CBA3aHHbIE C 00bEMaMU THPAMU/IbI

m [Mpuknanueie 3ana4yn mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM

HaAKJIOHHOM IMPU3MBbIL




[Tpuknaaneie 3agauun o Teme "O0bEMBI Ten", CBA3aHHBIE C 00BEMOM

45 1
MTUPAMU/IBI

46 [Ipumenenne 06bEMOB. Brluncienne paccTosiHUS J10 MIIOCKOCTU 1

47 KonTtposnsHas padora "O6béM MHOTOTpaHHHUKA" 1

43 [Hunuaapuyeckas MoBEpXHOCTh, 00pa3yolre HUINHIPUYECKON |
MTOBEPXHOCTHU

49 Hunmuuap. [psamoit kpyrosoi nunusAp. Ilnomans noBepXHOCTH |
HWIMHIpa

50 Konnueckast noBepXxHOCTh, 00pa3yromire KOHMYECKO MOBEPXHOCTH. 1
Konyc

51 CedeHne KOHyca MITOCKOCTHIO, MapaJIETbHON INIOCKOCTH OCHOBAHHUS 1

52 Yceuénnslii konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH | TIOJHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomaas 60KOBOM MOBEPXHOCTH ¥ TIOJHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHuueckre 3aJaui Ha JOKa3aTeIbCTBO U BHIYHCIICHUE, |
MIOCTPOCHUEM CEYCHMI HUIMH]IPA, KOHYCa

56 CrepeoMeTpHuuecKkre 3a1aui Ha JOKa3aTeIbCTBO U BHIYHMCIICHHE, |
MIOCTPOCHUEM CEYCHHM LIUIMH/IPA, KOHYyca

57 [Ipuknagneie 3a1auu, CBSI3aHHBIE C IUIUHIPOM 1

58 [Ipuxnagneie 3a1auu, CBSI3aHHBIE C IUIUHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue chepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsr |
IUIOCKOCTBIO. Bua u n3o6paxenue mapa

61 Ilepeceuenue cepsl 1 mapa c miockocteto. Kacanue mapa u chepsl |

IUIOCKOCTBIO. By u n3o6paxenue mapa




62 VYpasuenune chepsl. [Inomans chepsr u e€ gacre 1

63 Cummerpus cdepsl 1 mapa 1

64 CrepeomeTpriecKue 3a/1a4u Ha JI0Ka3aTeIbCTBO U BBIUYMCIICHUE, |
CBsI3aHHBIE CO C()epOl U MapoM, TOCTPOCHUEM HX CCUCHUH TUIOCKOCTHIO

65 CrepeomeTpuiecKue 3a1a4u Ha JI0Ka3aTeIbCTBO U BBIUMCIICHUE, |
CBSI3aHHBIE CO c(hepoit U mapom, MOCTPOCHUEM HX CEYCHHUH TIIIOCKOCTHIO

66 [IpuknanHeie 3an1a4n, cBsI3aHHbIE CO c(hepoil U apoM 1

67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BEIYUCIICHUSI B OKPY>KHOCTH, 1
CTaHJapTHBIE TTOA00MS

68 Pa3znuynble kOMOMHALIMY TeJ BpallleHUs 1 MHOTOTPaHHUKOB 1

69 3anaun o Teme "Tena u TOBEPXHOCTH BpallleHUS " 1

70 3agauu o TeMe ""Tena u MOBEepXHOCTH BpalleHus " 1

71 KonTtponbHas padoTa "Tena 1 moBepXHOCTH BpamieHUs" 1

72 O6bEM mumuHApa. Teopema 06 00bEME PSIMOTO MUITUHIPA 1

73 Brruncnenue 00bEMOB Tel ¢ TOMOIIBIO ONpeIeIEHHOI0 HHTerpaa. 1
O0BEM KOHYCa

74 [Tnomaau 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuueckre 3aJ1aui, CBA3aHHbIE C BHIYUCICHHEM 00bEMOB 1
UWINHPA, KOHYyCca

76 [Tpuknagaeie 3agaun Mo Teme "OOBEMBI U TUIOIIAAN TOBEPXHOCTEH Tem" 1
O06béM mapa u mapoBoro cexkropa. Teopema 06 00bEMe mapa. [Tnomane

77 cdepol. CTepeoMeTpruyecKue 3aa4u, CBA3aHHbIE C BHIYUCICHHEM 1
00BEMOB 11apa, MIapOBOTO CErMEHTA U IIAPOBOTO CEKTOPA

73 [Mpuknanueie 3ana4yn mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM |

mapa u miomaasio chepbl. COOTHOLIEHUS MEXKY TUIOIIAIIMU




MOBEPXHOCTEH U 00hEMaMHU MTOT0OHBIX TEI

[TonoOHbIe Tena B mpocTpancTBe. M3meHenne o0bEma npu mogoouu.

79 CrepeoMeTpHUeCKUE 33/Ia4H, CBSI3aHHBIC C BRIYUCICHHEM 00bEMOB TEI U
IIJIOIIAIEH TOBEPXHOCTEN

80 Kontponbnas padota "[1nomany moBepXxHOCTH U 00BEMBI KPYIJIBIX Te"

BIDKEHHS TipocTpaHcTBa. OToOpaxkeHus. JIBMKEHUS] U PaBEHCTBO

81
¢uryp. O6mmue cBONCTBa IBUKEHUN

2 Bunb! qBukeHni: mapauieabHbli IEPEHOC, [IEHTPaIbHas CHMMETPHS,
3epKaJIbHasi CHMMETPHSL, TOBOPOT BOKPYT MPSIMOM

> yr

83 [TpeobpazoBanus momoous. [psimas u chepa Ditnepa

84 I'eoMeTprueckue 3agaun Ha TPUMEHEHUE JIBUKECHUS

85 KonTponsnas pabora "Bektopsl B mpocTpaHncTse”

O6o6matomiee moBTOpeHue 11 MOHITHIT 1 METOJIOB Kypca TeOMETPUH

86 10—11 xnmaccoB, cucrematu3anus 3HaHui: "[lapanienbHOCTh NPSIMBIX U
IJTOCKOCTEN B MpocTpaHcTBe"

g7 O6o6matomee moBTopeHue 11 MOHITHI U METOJIOB Kypca IreOMETPUH
10—11 xnaccoB, cucteMaTtu3anus 3HaHui: "BekTopsl B mpocTpaHcTBE"

28 O6o06matomiee MoBTOpeHue 11 MOHITHI K METOJIOB Kypca FreOMETPHUH
10—11 xnaccoB, cucteMaTtu3anus 3HaHui: "BekTopsl B mpocTpaHcTBE"

29 O6o6maromniee nopropeHue 11 mOHATHII U METOJIOB Kypca F€OMETPUHI
10-11 xiaccoB, cucremaru3anus 3HaHui: "O0beM MHOTOIpaHHHUKA"

90 O6o6maromniee noproperue 11 NoHATHI U METOJIOB Kypca FreOMETPHH
10-11 kiaccoB, cucremaru3anus 3HaHui: "OObeM MHOTOIpaHHHKA"
O6o6maromniee nopTopeHue 11 MOHATHII U METOJIOB Kypca F€OMETPUH

91 10-11 xnaccoB, cucremarusauus 3HaHui: "Inomany NoBepXHOCTH U

00BEMBI KPYTJIBIX TET"




O6o6maromee moBroperre 11 MoHATHUI 1 METOJIOB Kypca r€OMETpUHN

92 10-11 xnaccoB, cucremaruzanus 3HaHui: "[lomaay noBepXHOCTH U 1
00BEMBI KPYTIIBIX TET"

93 Hrorosas koHTposbHas paboTa 1

94 Hrorosas koHTposbHAs paboTa 1

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT 1

96 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTHH |
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

97 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH H €€ pOJIb B pa3BUTHH :
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

08 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH H €€ pOJIb B pa3BUTHH :
COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99 Hcropus pa3BUTHS CTEPEOMETPHN KaK HAyKH U €€ poJb B Pa3BUTHH 1
COBPEMEHHBIX HH)KEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHH

100 Hcropus pa3BUTHS CTEPEOMETPHN KaK HAyKH U €€ pOJb B Pa3BUTHH 1
COBPEMEHHBIX HH)KEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHIA

101 Hcropus pa3BUTHS CTEPEOMETPHN KaK HAyKU U €€ pOJIb B Pa3BUTHH 1
COBPEMEHHBIX HH)KEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHIA

102 Hcropus pa3BUTHS CTEPEOMETPHN KaK HAyKU U €€ pOJib B Pa3BUTHH |
COBPEMEHHBIX HH)XEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBePsIEMOr0 .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAasi, IIIOCKOCTh
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICICTBUS M3 HUX MIPH PEIICHUN
' re€OMETPUIECKUX 3a/1aY
73 OnepupoBaTh TMOHATHAMH: TAPALICIBHOCTE M TEPICHIUKYISIPHOCTD
' MPSAMBIX U TUIOCKOCTEN
74 KnaccnpunupoBaTh B3aMMHOE PacIOIOKEHHE TPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSIMH: JIBYTPAaHHBIA YTOJI, TPAHH JABYIPAHHOTO YyIJIa,
7.5 pedpo IBYrpaHHOTO yrjla, JMHEHHBIM Yrojl JBYTpaHHOTO yrja,
rpaaycHas Mepa JBYTpaHHOTO yria
76 OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHUK, BBIMYKIIBIM U HEBBITYKIbIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHKA, TPaBUIIbHBIA MHOTOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (IMpamMujia, MpPU3Ma,
' MPSIMOYTOJIBHBIN MapajuIesenuIie1, Kyo)
Knaccuunupoare  MHOTOTpaHHHMKH, BbIOMpasi OCHOBaHUS IS
73 KkiaccupuKanuu  (BBINYKIbIE W HEBBINYKIbIE  MHOTOTPaHHHKH,
' MpaBUWJIbHBIE MHOTOTPAaHHHUKH, TMpPSAMble UM HAKIOHHBIE TPU3MBI,
napasuiesenune/ibl)
79 OnepupoBatb TIOHSTUSIMU: ceKyIas MJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
710 OOBACHATP TPUHLHUIIBI TOCTPOCHUS CEUYEHUH  MHOTOTPaHHHUKOB,
' HCIIOJIb3YSl METO/I CJIEIOB
Ctpouthb ce4yeHHs] MHOTOTPAHHHUKOB METOJOM CJIEJIOB, BBIMOIHSITH
7.11 (BBIHOCHBIC) TJIOCKHE YEpPTEHKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buj cBepxy, cOOKy, CHU3Y
Pemath 3aaun Ha HaxOXI€HUE TEOMETPHUYECKUX BEIHUMH MO 00pa3iam
WM ajropuTMaM, MPUMEHSS W3BECTHHIE aHATUTUYECKHE METOMBI MPHU
7.12 pelIeHNH CTaHJApTHBIX MaTeMaTHYeCKUX 3aJady Ha BbIYHCICHUE

paCCTOHHI/Iﬁ MCKAY ABYMS TOYKAMH, OT TOYKH JO HpHMOﬁ, OT TOYKHUIO
THIOCKOCTH, MCKAY CKPCIINBAOIUMHUCA MMPAMBIMHA




7.13

Pemate 3ala4i Ha HaXOXKJACHUC I'COMCTPUICCKHUX BCIIMYUH I10 06pa3uaM
W ajJIroputMam, MNpHUMCHASA HM3BCCTHBIC aHAJIUTUYCCKUC MCETOIbI IIPU
PCHICHHUU CTAHAAPTHBIX MAaTCMATUUYCCKUX 3aJla4 Ha BBIYHUCJICHUC YIJIOB
MCKAY CKpCHIUMBANOIIMUMHUCA IPAMBIMH, MCKIAY Hp?[MOfI " ITJIOCKOCTBIO,
MCKAY IJIOCKOCTAMU, IBYT'PAHHBIX YI'JIOB

7.14

Boerancnare 00bEMBI M IUIOIIAAM TIOBEPXHOCTEW MHOTOTPAHHUKOB
(mpu3ma, THMpamMuIa) C  OpuMEHeHHeM  (GOpMYN,  BBIYHCIATH
COOTHOILIEHUS] MKy TUIOIIASIMH TOBEPXHOCTEH, 00bEMaMu MOI0OHBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh NOHATUSMHU: CUMMETPUSI B IPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (uUrypax, MpeICTaBICHHYI0 Ha
YEepTEekKax U PUCYHKAX

7.17

[IpumensTs reomeTpudeckue (GaxkThbl JUIsl pELICHUsS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJararoliuX HECKOJIBKO IIAaroB PEIICHHs, €CIU YCIOBHS
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopMme

7.18

[IpuMeHATs mNpocTelIne NpPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUYECKUX 33124

7.19

[IpuBoauTH mpUMeEpHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B IpHUpOJIE U
YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

[IpumeHsTh MONyuyeHHBIE 3HAHWA HA TPAKTUKE: aHAIU3HPOBATh
peayibHbIE CUTyallud M TPUMEHSATh W3YYEHHbIE MOHSTHUSI B IpoLecce
MOKMCKA pEIIeHUS MaTeMaTU4ecKu CPOpMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBAaTh peajbHbIe CUTYaIlMH Ha SI3bIKE T€OMETPUH, UCCIEA0BATh
MOCTPOCHHBIE MOJIETIM C HMCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUN U
TeopeM, anrmapara airedpsl, pelaTs IPaKTUUECKUE 3a/1a4M, CBSI3aHHbIE C
HAXO0/IEHUEM T€OMETPUYECKUX BETUYHH

11 KIIJACC

Kox
NpoOBEPSIEMOr0
pe3yabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBanusi

6

I'eomerpus

6.1

OnepupoBaTh MOHATUSAMH: HUAJTUHAPUYECKAS MOBEPXHOCTb,
oOpa3ymoIue HUIMHAPUYECKOH MOBEPXHOCTH, LHUIWHIADP, KOHUYECKas
MOBEPXHOCTh, O00pa3ylolie KOHHYECKONW TMOBEPXHOCTH, KOHYC,
chepuueckas mOBEPXHOCTh




6.2 PacniosnaBars Tena BpaiieHus (IIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALLICHHS
6.4 KrnaccuduimpoBars B3auMHOE pacroioskeHue cepbl U MI0CKOCTH
OnepupoBaTh TOHSATHUSMHU: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTAa,
6.5 BBICOTA CETMEHTA, IAPOBOM CJIOM, OCHOBAHWE IIAPOBOTO CJIOS, BHICOTA
[IapPOBOTO CJIOSI, IIAPOBOM CEKTOP
6.6 Beruncnate 00bEMBI M IUIOMAAM TMOBEPXHOCTEH TEN BpAIICHUS,
' FEOMETPUUECKHUX TN C MPUMEHEHHEM (POPMYIT
OnepupoBaTh TOHATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIH B chepy u
6.7 OTIMCaHHBIN 0KOJI0 cdepsl, cdhepa, BIMCAaHHAS] B MHOTOTPAHHUK WJIH TEJIO
BpAIICHUS
6.8 BBIYHCIATE  COOTHONICHUS MEXAYy IUIOIIAIIMHA TOBEPXHOCTEH U
' 00BEMaMK TIOIO0OHBIX TEI
6.9 N300paxkats n3ydaeMble (GUTYPBI OT PYKH U C MPUMEHEHUEM POCTHIX
' 4epTEKHBIX HHCTPYMEHTORB
BEITIOJIHATE  (BBIHOCHBIC) TUIOCKHE YEPTSHKH W3 PHCYHKOB TPOCTHIX
6.10 00BEMHBIX (QUTYp: BUI CBEpXY, COOKY, CHHU3Y; CTPOHUTHh CEUCHHUS TeJ
BpAaIICHUS
W3Bnekarb, MHTEPNPETHUPOBATH M MPeoOpa3oBbIBaTH HMHGOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, HpeICTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensTh reomeTpudeckue (GakThl UIsl pEHICHUS CTEPEOMETPUUECKUX
6.12 3a/1a4, MPEANOoJaraluX HECKOJbKO IIAroB pElIeHUs, €Clu YCIOBHS
IPUMEHEHHUS 33JIaHbl B ABHOHM (opme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B TPOCTPAHCTBE
BoInonHATh A€WCTBUS CHOXKEHHSI BEKTOPOB, BBIUWTAHUS BEKTOPOB M
6.14 YMHOKEHUSI BEKTOpa Ha YHCIO, OOBSCHITh, KAKUMU CBOMCTBAMU OHU
o0amaroT
6.15 [IpumeHsaTh MpaBUIO NapauieNenuneia Ipy CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSIMHU: ACKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
6.16 BEKTOP, MOJAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA,
' yroil MeXAy BEKTOpaMH, CKaJlIpHOE IMPOU3BEIECHUE BEKTOPOB,
KOJUTMHEAPHbIE U KOMITJIAaHAPHBIE BEKTOPBI
Haxomuth cymMMy BEKTOpPOB M MPOW3BEACHHE BEKTOpa HAa YHWCIO, YTOJ
6.17 MEXy BEKTOpPaMH, CKaJIIPHOE MPOU3BEJCHHE, pACKIaIbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3amaBaTh IIOCKOCTh YpaBHEHUEM B JIEKapTOBOI cHCTeMe KOOpAUHAT
6.19 Pemare mpocTeifliiue reoMeTpuyecKHe 3aauyd  Ha TPUMEHEHUE

BCKTOPHO-KOOPANHATHOT'O MCTO 1A




6.20

Pemate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIICHUN H
HaxXOXKXJACHUC I'COMECTPUYCCKUX BCINYHH I10 o6pa3uaM HJIK aJIrOpUTMaM,
IIPpUMCHSA HU3BCCTHBIC MECTObIL npu pPCeIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKHUX 3ada4

6.21

[IpuMeHATs mNpoCTEMIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPHU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBOIUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B HUCKYCCTBE

6.23

[IpumeHsATH MONyuyeHHBIE 3HAHWA HA TPAKTUKE: aHAJIU3HPOBATh
peayibHblE CUTYyallud WU NPUMEHSATh W3YYEHHbIE MOHITHUSI B IpoLEecce
MOMCKA peIIeHUs] MaTeMaTH4ecKd CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIENIMPOBATh pEalbHbIE CUTYyallu! HA SI3bIKE T€OMETPHUH, UCCIEA0BATh
IIOCTPOECHHBIE MOJIEIN C UCIOJIB30BAHUEM T'€OMETPUYECKUX NMOHATUN U
TeopeM, anrmapara anreOpsl, pelaTh IpaKTUYECKUe 3a/1aul, CBSI3aHHbIE C
HaX0XJIEHUEM T'€OMETPUUYECKUX BETNUHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OcHOBHBIE TIOHSATHS CTepeoMeTpuu. Touka, TpsiMasi, MIOCKOCThb, MPOCTPAHCTBO.
[TonatTne 00  aKCMOMAaTHMYECKOM  TOCTPOCHHU  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3auMHOEe pacmonokeHue TpsAMBIX B NIPOCTPAHCTBE:  IE€peCeKaroluecs,
napajulefibHble W CKpeluBaromuecs npsimble. [lapamienbHocTh HOpSAMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: TMapajuieibHble NpsIMble B  IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX, MapalieIbHOCTh MPSAMOM M IUIOCKOCTH. YTJIBIC
COHAIpPABJICHHBIMH CTOPOHAaMH, Yrojl MEXKAy TMpsSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuleNbHble INIOCKOCTH, CBOMCTBA MapaslIebHbIX
mwiockoctel. [lpocreiie npocTpaHcTBEHHbIE (DUTYpBI Ha IMIIOCKOCTHU: TETPadp,
KyO, napajjienenures], IoCTpOeHUEe CeUeHHM

7.3

[lepnieHIUKyYIApHOCTh MPSMOW M IJIOCKOCTH: TEPHEHAMUKYISPHbIE MpsSIMble B
MPOCTPAHCTBE, MpPSAMBIC MapajjieibHble W NEePHEHAUKYISIPHbIE K IIJIOCKOCTH,
MPU3HAK MEPIEeHIUKYIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MpsSMOi
MEePIEHANKYJISIPHON TJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJ MEXKAY MHPSMOU U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroji, JIMHEHHBIM  YroJ JBYIrpaHHOIO  yIJa.
[lepnieHuKynsAp U HAKJIOHHBIE: PACCTOSHUE OT TOUYKU JO IJIOCKOCTH, PAacCTOSIHUE
OT MPSAMOI1 10 MIOCKOCTH, MPOEKIUs (PUrypsl Ha MIIOCKOCTh. [lepneHauKyIIpHOCTD
IJIOCKOCTEH: MpHU3HAK MEePHEHAUKYISIPHOCTH IBYX IulockocTed. Teopema o Tpéx
MePIEeHIUKYIIApax

7.4

IlonsaTue MHOI'OI'PaHHHUKA, OCHOBHBLIC DJJICMCHTBI MHOI'OI'PAaHHHMKA, BBIIIYKIBIC U
HEBBIITYKJIBIEC MHOT'OI'PaHHUKH, pa3BépTKa MHOTI'OI'paHHHUKaA. HpmMa: n-yroJibHagd
IIpu3Ma, rpaiHd U OCHOBAHUS IIPHU3MBbI, IIPsAMAasA W HAKJIOHHAsA IMPHU3MBI, OokoBasg u
I1I0JIHasA IOBCPXHOCTDb IIPU3MBI. Hapannenennnez[, HpﬂMOYFOJ’ILHHﬁ
mapamiCiaCnuIica U €ro CBOMCTBA. HI/IpaMI/I,I[aZ n-yrojibHasa IMpaMuza, T'paHu H
OCHOBAHHUC IINUpaMHUIbI, OoKOBas M MOJIHAs IOBCPXHOCTDL IMHUPaMUbI, IIpaBUJIbHAA U
yceqéHHasl nmupamMuja. DIIEMEHTBI nNpuaMbl U  IIHUPaAMHIBL. HpaBI/IHBHHe
MHOTOI'paHHUKHU: TOHATHUC NPABUIIBHOTO MHOT'OIpaHHUKA, IIpaBHJIbHAA IIpU3Ma U
InpaBHJIbHad IHUpaMuJad, IpaBUWJIbHAA TPEYroJibHagd IHUpaMuIa U HpaBI/IJ'IBHHﬁ
TCTpas’ ap, KY6 Hpe,Z[CTaBJ'IeHI/Ie O [MpPaBUJIBHBIX MHOI'OI'paHHUKAX: OKTadIp,
AOJCKAd AP U UKOCAAPYIrue CeueHus MMPU3MBbI U TMPAMHUIbI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBC: CHUMMCTPHUA OTHOCHUTCIBHO TOYKH, HpﬁIMOfI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUH B TUPAMHUIAX, ITAPAJUICIICIIUIICAAX, ITPABUJIIbHBIX




MHOT'OrpaHHUKax

7.6

Bbruncnenue 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. Iliomans
OOKOBOW TIOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOIMIAIb
OCHOBAaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU NpsiMOM npu3Mbl. [Lnomaas 00koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOW NHMpaMuAbl, TEOpemMa O IUIOIAaU
yceuénHoil nupamuabl. [lonstue 06 00béme. OObEM TUPAMUIbL, TPU3MBI

7.7

[TogoGHble Tema B mpoctpaHcTBe. COOTHONICHHS MKy — IUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

11 KJIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrollMe IHJIMHAPUYECKON MOBEPXHOCTH,
OoChb IMIMHApUYEeCKOoW moBepxHocTH. UumuHap: ocHoBaHuss U OOKOBas
MMOBEPXHOCTh, 00pa3ymolas U 0Chb, IIIOIIA (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckass moBepxHOCTb, OOpa3yoline KOHHUYECKON TOBEPXHOCTH, OCh U
BEpIIMHA KOHHWYECKOW TmoBepxHOCcTH. KoHyC: OCHOBaHHWE U  BEpIIWHA,
oOpasyromass ¥ 0Ch, TUIONIAAh OOKOBOW M TOJHOW TOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrolue U BbICOTa, OCHOBaHUsI U OOKOBast IOBEPXHOCTh

6.3

Chepa w map: meHTp, paauyc, IUAMETp, IUIOIIAJb IOBEPXHOCTH Ccdephl.
B3anmHuoe pacrnionoxenne chepbl U IIOCKOCTH, KacaTelnbHas MII0CKOCTh K cdepe,
IJI01aTh CHephl

6.4

N3o00paxkenue Ten BpaleHus Ha MI0CKOCTU. Pa3BépTka nunuHApa U KOHyca

6.5

KOM6I/IHaL[I/II/I TEJI Bpall€HUA W MHOI'OI'PAHHHKOB. MHOFOFpaHHI/IK, ONMCaHHBIN
OKOJIO C(bepbl, C(bepa, BIIMCaHHAA B MHOTOI'PAHHHUK, WM TCJIO BPAIlICHHA

6.6

[Tonsitne 060 06véMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 006 00BEME
MPSIMOYTOJIBHOTO Tapajuienenunena u ciueactsus u3z He€. OO0bEM UMWIMHIpA,
koHyca. O0bEM 1mapa u miomaas chepbl

6.7

[TogoGubie Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMIAISIMU
MMOBEPXHOCTEH, 00bEMAMU TI0I0OHBIX TEJT

6.8

Ceuenns MUJIIMHApAa (napanneano U TCPHCHAUKYIAPHO OCI/I), CCUCHUA KOHYCa
(HapaJ'IJ'IeJ'ILHOC OCHOBAHHIO U MMPOXOAAIICC UCPEe3 BepH_II/IHY), CCUCHUA 1Iapa

6.9

BeKTOp Ha IIJIOCKOCTU U B IIPOCTPAHCTBE. CrnoxxeHrue W BBIUMTAHHUE BCKTOPOB.
YMHOXEHHE BCEKTOpPa Ha 4YHCJIO. Paznoxxenue BCKTOpa I10 TpeM HCKOMIIJIaHapHbIM
BCKTOpaM. HpaBI/IJ'IO napajijiejacnuicaa. Perenne 3aaa4, CBA3aHHBIX C
MNPUMCHCHUCM IIpaBUJI JEeNCTBHI C BCKTOpaMu

6.10

HpSIMoerJ'ILHaﬂ CUCTCMaAa KOOpAWHAT B HNPOCTPAHCTBC. KOOp,Z[I/IHaTLI BCKTOpaA.




[Ipocreiimue 3agauM B KOOpAMHATAX. YTOJd Mexay BekTopamu. CkaiasipHOE
MMPOU3BCIACHUC BCKTOPOB. Brraucnenue YIJI0OB MCXKAY IMPAMBIMU U INIOCKOCTSAMM.
KoopanHaTHO-BEKTOPHBIN METOJI IIPH PELIEHUN F€OMETPUYECKUX 3aa4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kox
NMpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

Brnagenne Meromamu J0Ka3aTeNbCTB, aITOPUTMaMHU DPEIICHHS 3a/1ad;
yMeHHE (QOpMYIMPOBAaTH U ONEPUPOBATh MOHATUSMU: ONIPEEIICHUE,
aKCHoOMa, Teopema, CIIEACTBUE, CBOWCTBO, MPHU3HAK, JI0OKA3aTeIbCTBO,
PaBHOCHUIIBLHBIE (bOpMYyIUPOBKY; [IPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ MPOTHBOTIOJNOKHOE YTBEPXKICHUE,
NIPUBOJUTL IIPUMEPBI U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YEeCKOU HUHAYKIOUHU, IIPOBOAUTE AOKA3ATCIBHBIC PACCYKACHUA
npu pEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYIO IpaBUIIBHOCTH
pacCy)KJIeHHH; YMEHHE OIEePHpPOBATh MOHATHUSIMH: MHOYECTBO,
MOJIMHOXECTBO, OTIEpAIlMK HaJl MHOKECTBAMH;, YMEHHUE HCIOJIh30BaTh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar sl ONHCaHWs  PealbHbBIX
MIPOIIECCOB | SIBIICHUW M MPH PEIICHUH 3334, B TOM YHCIE U3 JAPYIHX
y4eOHBIX MPEIMETOB, YMEHHE ONEPUPOBATH MOHATUAMHU: rpad,
CBSI3HBIN Tpad, AepeBo, UK, rpad Ha IUIOCKOCTH; YMEHUE 33]aBaTh U
OIHCBIBATh I'padbl pa3IMYHBIMU CIIOCOOAMMU; UCTIOIB30BATh Ipadbl MPU

PEIICHNH 3aJa4

VYmenune ONCpHUPOBATH MOHATHUAMMU:. HATypaJIbHOE 4YHCJIO, LEJI0E YHCIIO,
CTCIICHb C ICJbIM IIOKAa3a4aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU,
CTCIICHb C PAallMOHAJIbHBIM IIOKAa3aTCJICM, CTCIICHDL C ,Z[eﬁCTBHTeHLHLIM
IIOKAa3aTcCJlICM, J'IOFapI/I(bM quciia, CHHYC, KOCHHYC U TaHI'CHC
ITPOU3BOJIBHOTO YHCJIA, OCTAaTOK IIO MOAYJII0, PAllMOHAJIBHOC YHUCIIO,
HUppanuoOHaJIbHOC qucio, MHOKECTBa HATypaJbHBIX, O CIbIX,
palOHAJIbHBIX, JIECTBUTEIBHBIX quceil; yYMCHHC HCIIOJIb30BaTh
IMPU3HAKHU ACIIUMOCTH, HalMeEHBIINH 06H_II/II71 JACIUTCIIb 1 HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknunga npu pCHICHUHN 3a4a4; 3HAKOMCTBO
C Ppas3IMYHbIMA TIO3UHHAOHHBIMH CUCTEMaMU CUYHCJIICHUA; YMCHHC

BBINIOJIHATh BBHIYMCJICHUE 3HAYCHUIN U npeo6pa30BaHI/151 BLIpa)KCHI/Iﬁ CcO




CTETeHsIMH U Jorapudmamu, npeoOpa3oBaHusi ApoOHO-paMOHATBHBIX
BBIPKEHUI; YMEHHE ONEPUPOBATH MOHSITHUSIMU: IOCIEIOBATEIBHOCTD,
apupMeTHyecKasi ~ MPOTPEeccUsi,  IeOMETpUYecKas  IpOTrpeccus,
OeckoHe4YHO YOBIBalOIIas TE€OMETpHUYECKas Iporpeccus; yMEHHE
3aJaBaTh  IOCJIEJOBAaTEIBHOCTH, B TOM 4YHUCIE€ C  IOMOIIBIO
PEKyppeHTHBIX  (QOpPMYJI;  YMEHHE  ONEpUpPOBaTH  MOHATHSIMH:
KOMIUIEKCHOE YHUCIIO, CONPSKEHHBbIE KOMIUIEKCHBIE YMCIIa, MOJYJIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, popMa 3alUCU KOMIUIEKCHBIX YHMCEN
(reomeTpuueckasi, TPUrOHOMETpUUEcKas M airedpandeckas); yMeETb
MIPOU3BOJIUTh apU(PMETHUECKUE ACUCTBUS C KOMIUIEKCHBIMU YHUCIIaMU;
NPUBOJUTh  MPUMEPHl  HUCHOJb30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEPUPOBATh MOHATHAMHU: MaTpuna 2x2 wu 3%3, omnpeaenuTenb

MaTpHIIbl, FCOMETPUUECKHI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh HNOHSITUSMU: PAllMOHAIbHBIE, UPpPALIOHATIbHbIE,
MoKa3aTeabHble, CTENIEHHbIE, JIOTapu(MUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPAaBEHCTBA, WX CHUCTEMbI; yMEHHE OIEepPHUPOBAThH
MOHATHSMH: TOKJECTBO, TOXAECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa ypaBHEHUN W HEPABEHCTB, PaBHOCUJIBHOCTH
ypaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEpaBEHCTBA U CHCTEMbI C MOMOIIBIO PA3NIUYHBIX MPUEMOB; pELIaTh
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMbl C IApaMETPOM; MPUMEHSTh
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHUS MaTeMaTHYEeCKUX

3a/la4 U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peaanoﬁ KU3HHU

YMeHue onepupoBaTh HOHATUAMM: (QYHKIMS, YETHOCTH (DyHKLHH,
HNEePUOUYHOCTb (PYHKIMH, OTPAaHUYEHHOCTh (DYHKLIMH, MOHOTOHHOCTh
(byHKLIUH, SKCTpeMYM (YHKIUH, HanOoJIblIee 1 HAUMEHbIIIee 3HAaUEHUS
(GyHKUMH Ha TNPOMEXYTKE, HeNpepblBHAsS (DYHKIHSA, ACHUMIITOTHI
rpaduka (QyHKIMM, @epBas M BTOpas HNpou3BoJHas (yHKUHMH,
reoMeTpUYecKuil U (pU3MUECKH CMBICT TPOU3BOIHOM, TepBOOOpa3Has,
ONpeNeNEHHBIA HMHTErpajl; yMEHHE HaXOJAWTh AacCUMIITOTHI TIpaduka
(GYHKLIMHU; YMEHHE BBIYMCIATH NMPOU3BOJHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOTO M KOMITO3UIMH (PYHKIUI, HAXOUTh ypaBHEHHE KacaTeJIbHOMI
K rpaduKy QyHKIMM; YMEHHE HaXOJIUTh MPOU3BOAHbIE IEMEHTapHBIX

(I)YHKHHﬁ; YMCHUC HUCIOJb30BaTh HNPOU3ZBOJHYIO [JIA HCCICAOBAHUA




(GyHKUIMH, HAXOAUTH HAUOOJBIINE U HAUMEHbIINE 3HAYCHUS (PYHKIIHIA;
CTpOWTh TpauKd MHOTOWIEHOB C HCIOJH30BAaHMEM  armapara
MaTeMaTHYeCKOTO  aHaju3a; NPUMEHSITh  MPOU3BOAHYIO  JUIS
HAXOXKJCHUS HAWIY4IIero pelmeHHs B TNPUKIAAHBIX, B TOM YHCIIE
COLIMANBHO-OKOHOMUYECKUX ¥  (PHU3MYecKHX 3ajadax; HaXOJAUTh
wiomaan u o0BEMBI (GUTyp C TOMOILIBI0 HHTErpayia; HpPUBOAUTH
OpUMEpbl  MaTeMaTHYeCKOrO  MOJEIMPOBAHUS €  MOMOIIBIO

T depeHInanbHbIX YpaBHEHHM

YMeHue omnepupoBaTh NOHATUSIMU: Trpaduk GyHKIMH, oOpaTHas
(GyHKIMS, KOMIO3ULMA (QYHKUMM, TUHEHHAas (QyHKUUS, KBaapaTudHas
GyHKIMSA, — pauuMoHaNbHas  (pyHKIuA, CTeNeHHas  (QYHKUUA,
TpUrOHOMEeTpHueckue (QYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
(GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas (QYHKUUU; YMEHHE
CTpOUTH IpaUKN U3y4EHHBIX (YHKIUH, BBIOJHATH MpeoOpazoBaHUs
rpadukoB QyHKIUH, UCIOJIB30BATh TpadUKU AJIs U3YUEHUSI TPOLIECCOB
U 3aBUCHMOCTEH, NP PELICHUHU 33/a4 U3 JPYruxX y4eOHBIX MPEIMETOB
U 3aJad U3 pealbHOM >KMU3HM; BbIpaXaTb (HOPMYIaMU 3aBHCUMOCTH
MEX]ly BEJTMYMHAMM; UCII0JIb30BaTh CBOMCTBA U rpaMKH GYHKLIUHN A1
pelieHUs] ypaBHEHWIl, HEpPaBeHCTB M 3aJad C [apaMeTpaMu;
n3o0pakaTh Ha KOOPAWHATHOM TUIOCKOCTH MHOXKECTBA peIICHUH

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTb TCKCTOBBIC 3aa4YM Pa3HbIX THIIOB (B TOM 4YHCJIC Ha
IIPOLCHTHI, A0JK U YaCTHU, HA ABHUXKCHUC, pa60Ty, CTOUMOCTB TOBApOB U
yCiyr, HaJloTu, 3aJa4u U3 obnactu YIIpaBJICHUA JIMYHBIMHU U
CEMEHHBIMH (bl/IHchaMI/I); COCTAaBJIAATb  BBIPAXKCHUS, YPABHCHUA,
HEPAaBCHCTBA MW HX CUCTEMbI II0 YCIOBHUIO 3aJadd, HCCICAOBATH
IIOJIYHCHHOC PCHICHUE U OLUCHHUBATH HpaB,HOHOI[O6HOCTI> PE3YJIbTATOB,
YMCHHUEC MOJACIINPOBATL PCAJIbHBIC CHUTyallUWM HaA A3BIKEC MATCMATHUKU,
COCTAaBJIAATh BBIPAKCHUS, YPAaBHCHUS, HCPABCHCTBA U HX CHUCTEMBI 110
YCJIOBUIO 3aJga4du, HUCCICI0BATh MOCTPOCHHBIC MOACIN C
HCITIOJIb30BAHUCM alllapara anre6pbl, HHTCPIPETUPOBATH HOHy‘lGHHLIfI

pe3ynbTat

YmMmenue ONICpHUpoOBaATH IOHATHAMMUN cpeaHee apI/I(l)MeTI/I‘ICCKOG,

MEIHaHa, HanOOJIbIlIee U HaMMEHBIIIEE 3HAYCHHA, padMax, JUCICPCUA,




CTaHJAPTHOE OTKJIOHEHUE YHUCIOBOrO HA0Opa; yMEHUE U3BICKATh,
WHTEPIPETUPOBATh MH(POPMALNIO, NPEACTABICHHYI0 B TaOJHIAaX, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA PEeabHBIX MPOIECCOB
U SBIICHUHN; MpPEACTaBIATh HH(POPMALMIO C IOMOLIBIO TaOIML U
JyarpamM; HCCII€[JoBaThb CTATUCTUYECKHE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUuecKuX METOJOB M JIIEKTPOHHBIX CPEJICTB;
rpaguyeckn HCCIIEI0BaTh COBMECTHBIC HAOMIOAEHHS C IOMOIIBIO

JarpaMM pacCenBaHUs U JIMHEWHON perpeccuu

YMeHHe omnepupoBaTh MOHATHSAMU: CIY4alHBIA OIBIT M CIy4alHOE
cOOBbITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJIb30BAHMEM TpaUUeCKUX METOJIOB; MPUMEHSTh
(opMyIbl CIIOKEHHUSI U YMHOXKEHHSI BEpOSITHOCTEH, (popMyiy MOJHOM
BeposATHOCTH, Gopmyny beprymin, xomOuHaTOpHBIE (GaKTBl W
(hopMyIbl; OLIEHHUBATHh BEPOSITHOCTH pEANbHBIX COOBITHI; YyMeHHE
OTIepUpOBaTh TMOHATUSAMU: ClIydailHas BeJIMYMHA, paclpeieneHue
BEPOSATHOCTEMN, MATEMATUYECKOE OKUJAHUE, TUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHE CIy4yallHOW BENWYMHBI, (QYHKIUU paclpeaeieHus |
IJIOTHOCTH  PAaBHOMEPHOrO,  IOKAa3aTeIbHOTO W HOPMAJIBHOIO
pacmpeneneHnii; yMEHUE HCIOJIb30BaTh  CBOMCTBA  HM3YYECHHBIX
pacnpeneneHni Ui pelieHus 3aa4; 3HaKOMCTBO C MOHSTHSIMU: 3aKOH
OONBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAHUN; YMEHHE
OPUBOJIUTH MPUMEPHl MPOSBICHUS 3aKOHA OONbIIMX YHCET B
OPUPOJIHBIX M OOUIECTBEHHBIX SIBICHUSX; YMEHHE ONEpUpPOBATh
NOHATUSAMU: COYETAHUE, MEPECTAHOBKA, YHMCIO COYETAHWUW, YHUCIO
nepecTaHoBOK; OMHOM HbroTOHA; yMeHue MPUMEHATh KOMOMHATOPHBIE
(akThl U pacCyKICHHs IS PEIIeHUs 3a/ay; OLEHUBATh BEPOSITHOCTH
pealbHbIX  COOBITHIA; COCTaBJISATh BEPOSTHOCTHYIO MOJENb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yibTart

YMeHue onepupoBaTh MNOHSATHAMM: TOYKA, MpsiMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJA, IUIOCKUH Yrod,
JBYIpaHHBIN yroJ, TPEXTPAHHBIM Yroj, CKpELIMBAIOLIUECS MHpsSMBbIE,
NapauIeIbHOCTh U MEPIEHANKYIAPHOCTD NMPSMBIX U TUIOCKOCTEH, YrOJ
MEXY NPSAMBIMH, YTOJ MEXKIY HNPSIMOW U IIOCKOCTBIO, YrOJl MEXIy

TIOCKOCTAMMU, PAaCCTOAHUC OT TOYKH JO0 IIJIOCKOCTH, PACCTOAHHUEC MCKIAY




IIPSIMBIMHU, PACCTOSIHUE MEXKY IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh
NpU peIIeHUH 337a4 HM3y4eHHBbIE (PAKTBI U TEOPEMbI TUIAHUMETPUU;
YMEHME OLIEHHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOLIEr0 MHUPA; CTPOUTH
MaTE€MaTHYECKHE MOJEIHA C IMOMOIIBI0 T'€OMETPUYECKUX IOHATUUA M

BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMH IMTPAKTUYCCKUC 3a]a4r

10

YMeHue onepupoBaTh MOHATHAMU: IUIOMAb GUTYPHI, 00BEM (QUTYPHI,
MHOTOTpPaHHHK, IPABIJIbHBI MHOTOTPaHHUK, CEYEHUEe MHOTOTPaHHHUKA,
KyO, Mapajulelenunena, Mnpu3Ma, NupaMuia, Gurypa ¥ HOBEPXHOCTb
BpallleHus, WINHIP, KOHYC, map, cdepa, miomaab chepsl, TIOoMaas
MOBEPXHOCTH THPAMHJIBI, MPHU3MBI, KOHYCa, HWIMHApPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajuIeNienuIe/ia, THPaMUIbI, TPU3MBI, IHIUHIPA,
KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHUSI KOHYCa U IMIIMHIPA,
nmapayielbHbIe OCH WM OCHOBAaHHWIO, CEUeHHE IIapa, IUIOCKOCTD,
Kacaromasicsi cepsl, OWIMHApPA, KOHYCa, YMEHHE CTPOHWTH CEUCHHE
MHOTOTpaHHUKa,  HM300pakaTb ~ MHOTOTPAaHHHKH,  QHUTYpBl U
MOBEPXHOCTH BpAIICHUS, MX CEYCHHUS, B TOM YHCIE C ITOMOIIBIO
SNIEKTPOHHBIX CPEICTB; YMEHHE IMPUMEHATh CBOHCTBA T€OMETPHUYECKUX
¢uryp, caMoCTOSATETHHO (OPMYIHPOBATH OMPEACICHHUS H3y4aeMbIX
¢uryp, BBIABHraTh THUIOTE3b O CBOMCTBAX W  INPH3HAKax
reoMeTpu4ecKux (Guryp, 000CHOBBIBATH MJIM OTPOBEPraTh MX; YMEHHE
IPOBOAUTH KJIACCU(PHUKALMIO (GUTYp MO Pa3IHMYHBIM IPHU3HAKAM,

BBIIIOJIHATDH HCO6XOI[I/IMI)IC JOIOJHUTECIIBbHBIC ITIOCTPOCHUSA

11

YMeHHne OonepupoBaTh TOHATUSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napayiebHbIA TIEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NOM00US, MOAOOHBIE QUIYpPBI; YMEHHE
pacrio3HaBaTh paBHBIC M MMOJ0OHBIC (PUTYpPBI, B TOM YHKCIIC B MPUPOJIC,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPHUECKHE OTHOIICHUS
NpU pEIICHUH 3ajady; HaXOJWUTh T'COMETPUYCCKHE BEIWYHMHBI (JIJIMHA,
yroj, IUIomaas, 00BEM) MpH pElIeHUH 3aJad U3 JIPYTUX Yy4eOHBIX
OpeIMeTOB M W3 peallbHOM  KU3HM; yMEHHE  BBIYUCITH
TeOMETPUYECKHEe BENUYHMHBI (IJIMHA, YroJl, MJIOHaab, 00bEM, TUIOIAIL
MOBEPXHOCTH), HCIOJB3Ys H3y4eHHBbIE (OPMYIbl M METOJbI, B TOM
YHCIie: TUIONIAlb MOBEPXHOCTH MHPAMHUIBL, MIPU3MBI, KOHYCa, [IUJIHH]IPA,

wiomaab cheprl; 00bEM Kyba, NPSAMOYrOJBHOTO Mapaiesenunena,




NApaMUbl, NPU3MBI, IWIMHAPA, KOHyca, LIapa; yYMEHUE HAaXOJIUTh

OTHoOIIeHHE 00bEMOB MOJOOHBIX (PUTYp

12

Ymenue OIICpUpPOBATH IOHATUSAMU! MpAMOYTOJIbHaA cucreMa
KOOpAuHAT, BEKTOP, KOOPAUHATEI TOYKHU, KOOPAUHATEI BEKTOpa, CyMMa
BCKTOPOB, NPOU3SBCACHHUEC BCKTOpAa HAa YMUCJIO, PA3JIOKCHHUEC BCKTOpPA I10
6a3ncy, CKaJIIpHOC TIPOU3BCACHHUE, BCKTOPHOC IPOU3ZBCACHHEC, YI'OJ
MCKIAY BCKTOpaMH; YMCHHC HCIIOJIB30BaTh BeKTOpHLIﬁ n
KOOpI[HHaTHBIﬁ MCTOA IJid PCIICHHA I'COMCTPUUCCKUX 3adad M 3aaad

JPYTrUX y4eOHbIX IPEIMETOB

13

YMmenue BbpIOMpaTh MNOAXOASIIMNA METOA JUIsl pEeHIeHMs 3a7auu;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKHA B HW3Y4EHUU IPUPOJIHBIX H
OOLIECTBEHHBIX IMPOLIECCOB M  SBJIEHUI; YMEHHE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHUKH B HCKYCCTBE, YMEHUE IPUBOIUTH
MIpUMEPBl  MATEMAaTUYECKUX OTKPBITHM POCCUHUCKOW M MHUPOBOU

MaTeMaTH4E€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yuciia ¥ BEIYMCIEHUS
1.1 Harypanbsubie u niensie uncna. [Ipu3Haky qeIMMOCTH HETbIX YUCE
12 Pammonaneupie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JIpOOU, TPOIEHTHI,
' OECKOHEYHBIE MTEPUONUECKHIE IPOooH
13 Apudmernueckuit KOpPEHb HaTypaJlbHON CTEIICHHU. HenictBus c
' apupMETUYECKUMH KOPHSIMHU HATYypPAIbHOW CTETICHU
14 Crenenp ¢ 1enbiM TokazareneM. CTeneHb ¢ palMOHAIBHBIM TOKa3aTelIeM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC W TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHple 4ucia. ApuMeTHYEeCKHEe Omepaluu C JACHCTBUTEILHBIMHU
1.7 yucnamu. [IpuOmxk€HHble BBIYMCICHUS, MpaBWIA OKPYIJIEHUS, NPUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUHUCICHHM
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIEC YPAaBHEHHS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
2.4 [TokazarenbHbie U JOrapuMUIECKIe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppanmoHaisHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu




2.11

Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb

3 OyHKIMH U TpaduKu
31 Oynkius, cnocods! 3amanns Gyaknun. ['paduk Gyskuuu. B3anmuo oOpaTHbIE
. ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [leproanueckue GyHKIuN
OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHW ¢(yHkumu. Hymm ¢yHknum.
10 [IpoMexxyTKH 3HAKOMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' Makcumymbl 1 MUHUMYMBI (yHKIuu. HawnOonbliee W HamMeHbIIee 3HAYCHHE
(YHKIIMH Ha IPOMEXKYTKE
13 Crenennas (QpyHKIHMS ¢ HaTypaJbHBIM M IeJbIM Moka3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpauk KOpHS n-0il creneHu
3.4 TpuroHomerpuueckne GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
16 Touku paspsiBa. AcumnTotel rpadukoB ¢yHknuil. CpoiicTBa (QYyHKUHH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [MocnenoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
1.8 Apugpmernueckass M reoMerpudeckas nporpeccur. Dopmyna  CIOXHBIX
' IIPOLICHTOB
4 Hauana maTematudeckoro aHanusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHMIO (PYHKIMI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxosxaeHne HaumOOoJIbIIEro M HAaMMEHBIIEro 3HaueHHs! (PyHKLUU
Ha OTpe3Ke
4.3 IepBooOpasnas. Murerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaliuy HaJl MHOKecTBaMu. [lnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OrmnucatenbHas CTATHCTHKA
6.2 BeposTHOCTH
6.3 Komb6unaTtopuka
7 [eomerpus
7.1 durypsl Ha MIOCKOCTH




7.2

[IpsiMble U TJIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHHS
7.5 Koopaunatsl 1 BEKTOpPHI
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