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['eomeTpus sBnsieTcss ogHUM H3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHus, TaK KaK O0O0€CleurnBaeT BO3MOXHOCTb HW3Y4YEHUS
OUCHMIUIMH ~ ©CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH M MPEIAMETOB
ryMaHUTapHOTOo uKia. [IocKoIbKy Joruueckoe MbIUIeHHe, (OpMUPYEMOe TTPU
WU3YYCHUH  OOYyYaroIMMHUCSA  TOHSATHHHBIX  OCHOB  T'€OMETpPHH,  IPHU
J0Ka3aTebCTBE TEOPEM H MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUHN MPU
peIIeHNU TEOMETPUUYECKUX 3a7a4, YMEHHE BBIIBUTATh M OMPOBEPTaTh THIIOTE3bI
HETIOCPECTBEHHO MCIONB3YIOTCS MPU PEIIeHUH 33]a4 €CTECTBEHHO-HAayYHOI'O
I[IUKJIa, B YACTHOCTH (PHU3UYECKHX 3a7ad.

Ilenb ocBoeHus mporpamMmbl yueOHoro kypca «l'‘eomerpus» Ha
yrIyOIEHHOM  ypOBHE —  pa3BUTHE  HWHAMBHIYAIbHBIX  CIIOCOOHOCTEH
O0yJaromMXcs MPU HM3YYCHUH TEOMETPUH, KaK COCTaBISIONICH IMPEeIMETHOU
obmactn «MaremaTuka W UHPOpPMATHKa» uepe3 obdecredyeHrue BO3MOKHOCTH
NpUOOPETCHHUS W HCIIOJIb30BaHUs 0oJiee TITyOOKHUX T€OMETPUUYECKUX 3HAHUU |
ACUCTBHUN, CHENU(UIHBIX TEOMETPUH, M HEOOXOIMWMBIX [UJIsl YCIIEITHOTO
npodeccHoHaIbHOTO  O0pa30BaHUs,  CBSI3aHHOTO  C  HCIIOJIb30BaHHEM
MaTeMaTHKH.

[TpuopuTeTHRIMU 3a7jauaMHi Kypca T'€OMETpUH Ha YrIIyOJIEHHOM YPOBHE,
pPaCIIMPSIONIMMY ¥ YCHIIMBAIOIMIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIIOTCS:

pacuIpeHre IpeACTaBICHUsI O TEOMETPUN KaK YaCTH MHPOBOM KYJIBTYPHI
1 popMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3H I€OMETPUH C OKPYKAIOIINM MUPOM;

¢opMHpOBaHUE TpPEACTaBICHUS O NPOCTPAHCTBEHHBIX (UTypax Kak o
B)KHEHIINX MAaTeMaTHYECKUX MOJEIISX, TO3BOJISIONIUX OIMUCHIBATh U M3Yy4aTh
pasHble SIBIICHUS OKPYXAIOIIEro MHpa, 3HAHUE IOHATUHHOIO ammapara o
pazneny «CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opMHupoBaHWE  yYMEHHS ~ BIAJETb  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX U UX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
GopMyn U yMEHHE UX NPUMEHATb, YMEHHUS JOKa3bIBaThb TEOPEMbl U HaXOAWUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHHE YMEHHUS paclo3HaBaThb Ha YEpTekax, MOJEISIX MU B
peaJlbHOM MHpPE€ MHOTOTpAaHHUKM M Tella BpallleHus, KOHCTPYHUPOBATh
reOMETPUYECKUE MOJIEIH;

dopmupoBanue NOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO
MOCTPOEHUSI MaTeMaTUYEeCKUX Teopuil, (OpMUpPOBAHWE TOHUMAHHS POJIH
aKCMOMATHKH NPH MPOBEICHUHU PACCYKICHUMH;

(dopmMupoBaHuEe yMEHHS BIAJETh METOJAMHU J10KA3aTEIbCTB U aITOPUTMOB
peleHusi, yMEHHsI UX MPUMEHSATh, IPOBOAUTDH J0Ka3aTeIbHbIE PACCYKICHUS B



XO0JIe peILICHUs] CTEPEOMETPUYECKUX 3a7ad W 3aJa4 C [PaKTUYECKUM
colepkaHueMm,  (GOpPMHUpPOBAHUE  MPEACTABICHHS O  HEOOXOAMMOCTHU
JI0OKa3aTeNbCTB MPU OOOCHOBAHMM MATEMAaTHYECKUX YTBEPKIACHUU U POJIU
aKCMOMATHKH B TIPOBEICHUU JACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIJIEKTYaJbHBIX U TBOPUYECKUX
crocoOHOCTeH oOy4Jaromuxcs, MO3HABATEIHLHOMN aKTUBHOCTH,
HCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTU MBIIUICHUS, UHTEpeca K U3YUCHUIO
T€OMETPHH;

dbopmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peeBaHTHOM
TEOMETPUHM: YMEHHSI PAaClO3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TMOHSATHH,
00BEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX >KU3HEHHBIX CHUTYalUsX W TIPH
U3YYEHUU JPYTruX Yy4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJICIUPOBAHUS pEaJbHBIX CHUTYyalluid, WCCIEAOBAHUSA
MTOCTPOSHHBIX MOJICJICH, HHTEPIPETALIMH TTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUAMU Y4eOHOTO Kypca «I'eomeTpusi»
B 10-11 xmaccax spusaworcs: «lIpsiMble M TUIOCKOCTHU B MPOCTPAHCTBE,
«MHororpanaukny, «Tenma BpameHus», «BekToppl W KOOpPAWHATHI B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «YyMETh ONEPHPOBATH
HOHSITUSIMUY, PEJICBAHTHBIMU F€OMETPUU Ha YIIyOJEHHOM YpOBHE OOy4YeHUs B
10-11 xmaccax, OTHOCUTCS KO BCEM COJEPKaTeIbHBIM JIMHUAM Y4eOHOTO Kypca,
a ¢GopMHpOBaHUE JIOTHUECKMX YMEHUN pacrnpenensieTcss HEe TOJbKO IO
colepKaTelbHbIM JUHUSM, HO ©W 1o Tojam oOydenus. CoaepkaHue
oOpa3oBaHusA, COOTBETCTBYIOIIEE TPEAMETHBIM pe3yJbTaTaM OCBOCHHS
denepanpHO pabodeit MporpaMMbl, pacmnpele€HHBIM M0 rojaM O0Yy4YeHUs,
CTPYKTypUPOBAaHO  TakuM  oOpa3oMm, YTOOBI KO BCEM  OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIIPOCaM OOydYaromuecs: o0pamaiich HEOJHOKPaTHO. DTO
MO3BOJIIET OPraHW30BaTh OBJIAJICHUE T'E€OMETPUYECKUMHU TOHATHUSIMU U
HaBbIKAMHU TIOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIOAECHUEM MpPUHIHUIIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAHWA BKIOYaTh B OOIIYI0O CHUCTEMY
T€OMETPUYECKUX MPEACTABICHUN OOYyUYaIOMIMXCS, pacIIupsisi U yrayomsis eg,
o0pa3yst IPOYHBIE MHOXKECTBEHHBIEC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH HA YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycinoBus it auddepeHnmanud  00ydeHHs, TMOCTPOCHUS
WHJVMBHUAYaIbHBIX O00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOJEHHOE
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONIEH yaeOHOTO penMera «MaTemaTikay;



MOATOTOBUTH OOYYAIOLIUMXCS K MPOJOJDKEHUIO U3YyYEHUsS MAaTEMaTHUKH C
yu€TOoM BbIOOpa Oyayiiei mpodeccun, odecrneunBasi MPEeeMCTBEHHOCTb MEXIY
o01muM 1 npodeccuoHaIbHBIM 00pPa30BaAHUEM.

Ha wu3yuyenue ydeOHOro kypca «l'eomeTpusi» Ha YriiyOJIEHHOM YypOBHE

otBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heaeno), B 11 kiacce —
102 gaca (3 yaca B HEJIEJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUSA cTepeoMeTpud. Touka, TmpsAMas, IMIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMbIX B NPOCTPAHCTBE: IEpeCceKarolnecs,
napajuieJibHble W CKpeIIMBaroIIMecss MpsMble. [Ipu3Haku cxkpemumBaromumxcs
npsaMbiX. [lapanienbHOCTP THPSAMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
napajuieibHble TPSAMBIE B IPOCTPAHCTBE, MAPAJIICIBHOCTH TPEX MPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnensHoe W LEHTpAIBbHOE
npoeKTUpoBaHue, u3oOpaxenue Quryp. OCHOBHBIE CBOMCTBA MapaiIeIbHOTO
npoektupoBanusa. M3o0paxkenue ¢uryp B mapaiedbHOM MPOEKIUH. YTIBI C
COHAIPABJICHHBIMM CTOPOHAMHM, YroJd MEXAY HpsSMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TuIockocTel. [lpocteiimme mnpocTpaHCTBEHHBIE (GUTYphl Ha
IJIOCKOCTH: TE€Tpa’ap, Mapajuiesienunes], HIOCTPOEHUE CEUCHHI.

[lepnieHAUKYISIPHOCTD NPSIMOM U MJIOCKOCTHU: MEPIIEHANKYISPHBIE MIPSMbIE
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOM
NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
IlepnieHauKyNIsp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM [0 IUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 TIUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[lepneHaUKYIApPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

VYTIiabel B IPOCTPAHCTBE: YIOJl MEXAY IMPSMOM U IJIOCKOCTBIO, IBYTPAHHBIN
yIoJI, JIMHEUHBIA YyroJl JBYTPAHHOTO yriia. TpEXrpaHHBIA W MHOTI'OTPaHHbBIE
yribl. CBOMCTBA IUIOCKMX YIJI0B MHOTOrpaHHoro yria. CBOWCTBa MIIOCKUX H
JBYI'PaHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buapel MHOTOrpaHHHKOB, pa3BEPTKAa MHOrOrpaHHuka. IIpusma: n-yronpHas
npu3Ma, MpsMas W HAKJIOHHAs TPU3MBI, OOKOBask W TMOJHAs TMOBEPXHOCTH
npusMebl. [lapannenenunesn, npsAMOYTroJIbHBIM NapajyIeienune] U €ro CBOMCTBa.
Kparwaiimime mnyTh Ha TOBEpXHOCTM MHOIOTpaHHUKa. Teopema Diinepa.
[IpoctpancTBennass teopema Iludaropa. Ilupamuga: n-yrojbHas nupamuia,



npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
[IpaBWIBLHOM NUpaMubl. [IpaBunbHbIE MHOIOTPAHHUKU: NIPAaBUJIbHAS IIPU3Ma U
[IpaBWIbHAs NUpaMuAa, IIpaBWIbHAs TPEYrojbHAs INHUpaMUAa U IPaBUIbHBIN
TeTpa’ap, KyO. IIpencraBieHne o NpaBUIBHBIX MHOTOIPAHHHUKAaX: OKTAdIp,
JNOACKadAP U UKOCADIP.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTH U IMOJHOW MOBEPXHOCTU MNPSAMOM MPU3MBI,
IUIONIalb OCHOBAaHUW, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMOM MNPHU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTHM W TOBEPXHOCTU MPABHIBHOM MHPAMUIBI,
TeopemMa O IUIOIAAN YCEUEHHOU MUPAMU/IBI.

CummMmeTpuss B MNPOCTPAHCTBE. OJIEMEHTbl CHMMETPUM MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsS B NPaBUIBHOM MHOTOIPAaHHUKE: CHUMMETPUS
napajulesenuneaa, CUMMETPUs MPABUIIBHBIX IIPU3M, CHUMMETpHUs NPABUIIBHOU
nUpaMubl.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B NPOCTPAHCTBE, HYJEBOM BEKTOpP, JAJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHI KOJUJIMHEAPHBIE, COHANPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBICHHbIE BEKTOpbl. PaBEeHCTBO BEKTOpPOB. JIEMCTBUA C BEKTOpaMH:
CJIO)KEHHME U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIIBKUX BEKTOPOB, YMHOXKCHUE
BeKTOpa Ha 4ucio. CBONCTBA CJOXKEHUs BEKTOpOB. CBOWMCTBA yMHOYKEHUS
BeKTOpa Ha uucno. Ilomatme koMmmulaHapHele  BekTOpbl.  IIpusnak
KOMILUIAHApHOCTU TPEX BekTopoB. IIpaBmino napamienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BeKTOpam. IIpsmMoyroibHas
CUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTtopa. CBsA3b MEXAY
KOOpIMHATAMU BEKTOpPAa M KOOPAMHATAMU TOYEK. YTOJI MEXAY BEKTOPaMHU.

CkansipHOoe IPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[lonsiTHS: UMIWHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IMOBEPXHOCTb,
chepudeckasi TOBEPXHOCTh, 00pa3yrolive MOBepxXHOcTel. Tema BpareHus:
MWINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3ammuoe pacmonoxkeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cepe. M3o0pakenue Ten
BpalieHus Ha riockoctu. Pa3BépTka munmuHapa u koHyca. CummeTrpusi chepsl i
mapa.

O0bém. OcHoBHBIE CcBoiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIFHOTO Tapayuieenunena u ciaeAcTBus u3 He€. OO0bEM mpsMon u



HAaKJIOHHOW MpU3Mbl, LWIMHApPA, OUpaMuabl U KoHyca. OOBEéM mapa u
1apOBOT'O CEIrMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHHUKOB. [Ipu3ma, BnucaHHas B
UWIMHAP, ONUCaHHas OKojo IwiuHapa. llepeceuenue cdepbl m mapa c
miockocThio. Kacanue mapa u cepsl mnockoctbio. [loHsITHE MHOrOrpaHHUKA,
OMHMCAHHOTO OKOJIO c(ephl, chepbl, BOUCAHHOM B MHOTOTpaHHUK WM TEJO
BpalllCHMUS.

[Inomaas MOBEpXHOCTH HUJIMHIPA, KOHYCA, MJIOMAab cPepbl U e€ JacTei.
[lono6bue B mpoctpanctBe. OTHOLIEHHWE OOBEMOB, MIIONIAJIEH MOBEPXHOCTEN
nonooHsix uryp. IIpeoOpazoBanue momobusi, romorerusi. Permenue 3aaad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoenue ceyeHU MHOTOIPAHHMKOB M TeJl BpAIEHUS: CEUEHUs
IIMHIpa (mapajuieibHO W MEPHEHAMKYJISIPHO OCH), CEYEHHUS KOHYyca
(mapasyuienbHbIE OCHOBAHMIO M TPOXOJSIIME Yepe3 BEpIIMHY), CEUeHHUs Iuapa,
METOJIbI TOCTPOCHHUS] CEYEHHWI: METOJ CJEAO0B, METOJ] BHYTPEHHEIrO
POEKTUPOBAHUSA, METO/I MIEPEHOCA CEKYILEH MIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpancTBe. Omnepauumu Haja BekTopamHu. BektopHoe
YMHOK€HUE BEKTOpOB. CBOICTBa BEKTOPHOrO YMHOKEHHs. lIpsimoyronbHas
cUCTEMa KoopAauHAT B mnpocTtpaHcTBe. KoopauHaTel BekTOpa. PasnoxeHue
BekTOopa 10 ©Oasucy. KoopAMHATHO-BEKTOpPHBI METON TMpU  PEHICHUH
r€OMETPUYECKUX 3a/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpanctsa. OtoOpaxkeHus. [[BukeHuss 1 paBEeHCTBO QUTY.
OO6mue cBoiicTBa JABMKEHWUW. BuIbl NBW)XKCHUI: NapajulelbHBIA TIEPEHOC,
LEHTpalbHasi CUMMETpHUS], 3€pKajbHasi CUMMETPHS, IMOBOPOT BOKPYT IMPSAMO.
[IpeoGpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOT'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIeCTBa, MPEJACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY], SBJICHUH,
Opoueayp TpaxAaHCKOTo oOuiecTBa (BbIOOPHI, OMNPOCHl U JAPYroe), yMEHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPaKJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIJIOMY M HACTOSIIIEMY POCCUIMCKON MaTEMaTUKHU, IEHHOCTHOE OTHOILICHUE
K JIOCTI)KCHHMSIM POCCHUUCKHUX MAaTeMaTHKOB W POCCUUCKOM MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJb30BAaHUE ATUX JIOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JTyXOBHBIX LHEHHOCTEN POCCHUICKOrO Hapoja,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TIOBEICHUS,
CBA3aHHOIO C TMPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATENIbHOCThIO  yYEHOrO0, OCO3HAaHUE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAsl 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad4, pelLIeHnH, pacCyXJIeHUH,
BOCIIPUUMYHBOCTh K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHPOBAHHOCTh YMEHUS TPUMEHSITh MATEeMAaTHYECKHE 3HAHUS B
MHTEepecax 30pOBOro M 0e30macHoro ooOpaza JKHW3HHU, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (30POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXHUM 3aHATAN W OTIbIXA, PETyJspHas (Ppu3ndeckas aKTHBHOCTH), (DU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-030POBUTEIBHOM
NEeATENbHOCTHIO;

6) TpyaoBoe BocniuTaHue:



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccun M peanru3oBbIBAaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJILHOM CpeJllbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0OsieM, OpUEeHTalUs Ha TPUMEHEHUE MaTeMaTUUYeCKUX 3HAHUMN /I pPelleHUs
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOINECTBEHHOM MPAKTUKH, MOHHUMaHHUE
MaTEMaTUYECKON HayKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTAINoOB €€
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LMBUJIM3ALMHU, OBJAJEHUE SI3BIKOM
MaT€MAaTUKA M MaTeMaTU4YeCKOW KyJIbTypOW KaK CpPEIACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYUIIECTBIISATH MPOEKTHYIO U HCCIENOBATEIbCKYIO JEATEIBHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble 1ornueckue AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHHA MEXKIYy TOHATHAMH, (OPMYIHPOBATH
OTIpEeJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBI  TPHU3HAK
KIaccu(uKanuu, OCHOBaHUSA g OOOOIICHWs W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH H  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPUIIATEIIbHBIE, EANHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISBJISITh ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpeYrs B paKTax, JAHHBIX, HAOIIOMICHHUSIX U YTBEPKACHUIX, TIpe/jiarath
KPUTEPHH JIJIs1 BBISIBIICHUST 3aKOHOMEPHOCTEH M TIPOTUBOPCUHIA;



JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYEeCKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT NPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
NPUBOJUTh TPUMEPbHl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHbBIE
CYXKICHUS U BBIBOJIbI;

BbIOMpaTh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA €  YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3UILIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHME IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YecKOro OObEKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMM, IIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIUPOBATh 000OIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOIOJCHUs, MCCIEA0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIEHNI];

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLECCa, a TAKXKE BBIJBUTaTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH Je(pUUUTHl MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIPOC U IS PELICHMS 3a]a4H;

BBIOMpaTh  MH(QOpPMALMIO U3  HMCTOYHMKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INuHbIX (HopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEXKHOCTh uHpOopMaIuu 1o CaMOCTOSITEIIbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJEHHUSI B COOTBETCTBUH C
YCJIOBUSIMH M LEISIMU OOLIEHUS, SICHO, TOUHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MHUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO X0y PEIICHHUS
3a/1ayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

B X0J1¢ 00CYXJAEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJemMbl, pelaeMol 3ajJadyd, BBICKA3bIBaTh MJIEHU, HAlEJIEHHbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXKJEHHUS C CYXKICHUSIMHU APYTUX YYaCTHHUKOB
auanora, OOHapyKUBaTh pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPHUMEHTa,
UCCJIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIBLHO BBIOMpPATh (OpMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCAIbHbIE yUeOHbIe TeHCTBHS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEHIOMPATh CIIOCOO pelIeHHUsI
C y4€TOM HMEIOUIUXCS PECYpCOB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEJJIEKT:

BJa/JIe€Th HABBIKAMHM IIO3HABATENbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJaJIeTh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3ynbrara
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

NPEIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId € YCIOBUSM, OOBSCHATH
OPUYUHBI  JIOCTMDKEHHMSI WM HEIOCTH)KEHHUS Pe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHMMAaTh W  KCHOJIb30BaThb  NPEUMYIIECTBA  KOMaHAHOM U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, NMPUHUMATH IIeIb
COBMECTHOW JEeATETHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUlbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U Pe3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

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



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJHO OMEpPUPOBATh OCHOBHBIMH TOHSTHSIMH CTEPECOMETPUHU TIPH
pEIICHNH 3a7a49 U MPOBEICHUA MaTEeMAaTHYECKUX PACCYKICHUH;
NPUMEHSTH aKCHOMBI CTEPECOMETPUU U CIICACTBHUS U3 HUX MPH PEIICHUN
reOMETPUYECKUX 3a]1aY;

KJIaCcCU(UIIMPOBATH B3AMMHOE PACIIOIOKCHUE TIPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH TMOHATUSAMHU, CBS3aHHBIMH C yrjaMd B
IIPOCTPAHCTBE: MEXY MPSAMBIMH B TPOCTPAHCTBE, MEXKIY MPSAMON U
TUTOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;
CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUJBI MHOTOIPDAHHHUKOB (TIpH3Ma,
UpaMKIa, MPSMOYTOJIbHBIN Napasuiesenumne, Kyo);
KJaccu(UIUpOBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHUS IS
KJIaccuuKaImmy;

CBOOOJTHO OMEpPUPOBATH TMOHSATHSMHU, CBA3aHHBIMH C CEUYECHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

BBIMIONHATh ~ TapajulelibHOe,  IIEHTpajJbHOE W OPTOTOHAIBHOE
NpOEKTUpOBaHUE (UTYp Ha TIUIOCKOCTh, BBIMOMHATH H300paXKEHUS
¢buryp Ha IJI0CKOCTH;

CTPOUTh  CEYECHHsS]  MHOTOTPAHHUKOB  pA3IMYHBIMH  METOJIAMH,
BBITIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DHUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCTSATh TUIOMAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (IpH3Ma,
MUPaMH/Ia), TEOMETPUIECKUX TEJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OTEpUPOBATh TMOHSATUSMU: CHMMETPUSI B MPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHMMETPHUH, IIEHTP, OCb U TUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATAM B IIPOCTPAHCTBE;

BBITIONHS T JICHCTBUS HAJl BEKTOPaMU;

pemath 3amaddl Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUH W
HAXO0XJCHUE TEOMETPUUCCKUX BEIIMYNH, MIPUMEHSISI H3BECTHBIE METOIbI



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

IIPUMEHATH MPOCTEHIINE MPOrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CHUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUYECKUX
3a/1a4;

U3BJIEKaTh, MPEoOpa30BbIBaTh M HMHTEPIPETHPOBATH HHPOPMALIMIO O
OPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaX, MPEICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

OPUMEHATh [OJYyYEHHbIC 3HAaHMS HAa NPaKTUKE: CpaBHUBAThb U
AHAJM3UPOBATH PEAJIbHBIE CUTYAIlMH, PUMEHATh U3yUYECHHbIC NOHATHUSA
B MpOILECCe MOUCKA PEIIeHUs MaTeMaTh4ecku CHOpMYIHPOBAHHON
npo0JieMbl, MOJIETMPOBATh PEalibHbIE CUTyallMu Ha SI3bIKE T€OMETPUH,
UCCIIEN0BATh MIOCTPOCHHBIE MOJENH c UCIIOJIb30BAHUEM
reOMETPUYECKUX TIOHATHI M TeopeM, ammapara aireOpbl, peliarb
NPaKTUYECKUE 3a7auM, CBA3AHHBIE C HAXO0XKIAECHUEM TI€OMETPUUYECKHX
BEJINYMH;

UMETh MpeICTaBlIeHUs] 00 OCHOBHBIX dTalax Pa3BUTHUS T€OMETPHUH Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO ONEpPUPOBATH MOHITUSIMU, CBSI3AHHBIMU C IIMJIUHIPUYECKOM,
KOHUYECKON U CcheprudecKoll MOBEPXHOCTSIMHU, OOBSCHATH CIOCOOBI
MOJTy4YEHHUS;

ONEepUpOBaTh TMOHSTHSIMH, CBSI3aHHBIMH C TeJaMU BpalleHUS:
[WIMHJIPOM, KOHYCOM, cepoii U 1apom;

pacrio3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, chepa WU miap) H
OOBSICHATB CITOCOOBI ITOTYUCHHS TSN BpaICHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE C(hEephl U MIIOCKOCTH;
BBIYUCTISITh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpaICHUS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMEPUPOBATH MOHATUSMH, CBS3aHHBIMH C KOMOWHAIUSMU
TET BpAaIlIEHUS W MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B
cdhepy 1 OMUCaHHBIN 0KOJI0 cephl, cepa, BMMCaHHAss B MHOTOTPAHHUK
VI TEJIO BPAIECHUS;

BBIUUCTSATh COOTHONIICHHWS MEXIy TUIOMIQJsIMU TIOBEPXHOCTEH U
00BEMaMHM ITOJJOOHBIX TEJT;



n300paxaTh U3ydaemble (DUTYpBI, BBINOJIHATH (BHIHOCHBIC) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MPeoOpa30BbIBATh HHPOPMALIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemiatb TeOMETPUYECKHE 3aJayd Ha BbIYHMCIEHUE YIJIOB MEXKIY
OPSMBIMA M TIJIOCKOCTSIMHM, BBIYHMCIICHHE PACCTOSHUM OT TOYKH JO
IUIOCKOCTH, B 1I€JIOM, Ha MPUMEHEHUE BEKTOPHO-KOOPJIUHATHOIO
METOo/a TIPH PEIICHUH;

CBOOOJIHO OINEPUPOBAThH TOHATHSAMHU, CBA3aHHBIMU C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIOJIHSITh M300pa)K€HUsI MHOTOTPAaHHUKOB W TeJ BpalleHUS TpH
napajjieIbHOM TEpPeHOCe, LEeHTPAIbHOM CHUMMETPUH, 3epKaJbHON
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPAMOU, IpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB W TE€JI BpAIICHUS: CEUYEHUS
mMHIpa (mapajuieibHO U MEePIEeHIUKYIISPHO OCH), CEYeHHs] KOoHyca
(mapanenbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CEUCHUS
mapa;

UCIIOJI30BATh METOIbl MOCTPOCHHSI CEUEHMI: METOJ CIEI0B, METOJ
BHYTPEHHET0 NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMeTpUYecKre (DAKThI ISl PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PELICHHs, €CIU YCIOBUS
IIPUMEHCHHS 3aJIaHbI B SIBHOK W HESIBHOU opme;

pemaTh 3aJa4yd Ha JOKa3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH H
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

NPUMEHATh MpOorpaMMHbIE CpencTBa u IIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CHUCTEMBI TpPU PEIICHUH CTEPEOMETPUUYECKHUX
3a/1ay;

OPUMEHATh  TOJYYEHHbIE 3HAHMUS HAa  NPAKTUKE: CpPaBHUBAT,
aHAJTU3UPOBATh M OLEHHUBATh pealbHble CUTyallMd, MPUMEHSThH
U3YUYEHHBIE MOHSTHUS, TEOPEMbI, CBOICTBA B MPOLIECCE MOUCKA PELICHUS
MareMaTu4ecku Cc(hOpMYIUPOBAaHHON  MpOOJIEMBbl, MOJAEIUPOBATH
peanbHbIe CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIC



MOJEIN C MCIOJb30BAHUEM T'E€OMETPUUECKUX TMOHATUM U TEOPEM,
amnmapaTta anreOpbl, peliarh MNPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
HAXO0KJIECHUEM I'€OMETPUUECKUX BEITUYNH;

UMETb MPEJICTABICHUS 00 OCHOBHBIX dTallaX pa3BUTUS T€OMETPUM KaK
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontpoapueie | Mpakruteckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH TUKyYIAPHOCTD MPSAMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 pacCTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 IIOBTquHHe,o6o6nleHHeIICHCTeMaTH3auHﬂ 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korpoasmsre | Tpaxtuscckue (uudgposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3allus 3HaHUM
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYIJIBIX Tel
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 5
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbI€E IpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

TlousTis CTCPCOMCTPHU: TOUKA,
npsiMasi, INOCKOCTh, TIPOCTPAHCTBRO.
OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE IJIOCKOCTH, TapaJIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaroIuecs npsiMas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: MEPECCKAOIHNECH IIIIOCKOCTH,
InepeCCKarmurecs npsamas U MmiIOCKOCTb,
TOJIYIIPOCTPAaHCTBO

MHoTOrpaHHHKH, H300paKeHNEe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB

MHororpaHHuKH, H300pakeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX




¢buryp, HecyIecTBYIOIUX 0ObEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AXCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus u3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O603HaueHus IPSIMbIX U TIOCKOCTEH

10

N300paxkenue ceueHnil nupamMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
MepeceyeHms MOJyYEHHBIX MIIOCKOCTEH.
PackpamrBanue NOCTpOCHHBIX CEYEHUI
Pa3HbIMU LIBETaMU

11

N3obpaxenne ceueHuni TMpaMuIbl,
Ky0a ¥ MPU3MBbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
MepeceueHMs MOTYUYEHHBIX TIOCKOCTEH.
PackpammBanue mocTpOSHHBIX CEUYCHUN
pa3HBIMU IIBETaAMHU

12

N3o0pakeHue ceueHuil mupaMu/ipl,
Ky0a ¥ MPU3MBbI, KOTOPbIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOMyYSHHBIX MIIOCKOCTEH.
PackpammBaHue moCTpOSCHHBIX CEUCHHUIA
Pa3HBIMU [IBETaMU




13

N3o0pakenue ceueHuil mupaMupl,
Ky0a ¥ IPU3MBbI, KOTOPBIE TPOXOISAT
gepe3 ux péopa. M3zo0paxenue
[IepECEUCHUS TOJYYEHHBIX IJIOCKOCTEM.
PackpammBanue NoCTpOEHHBIX CEYEHUN
Pa3HbIMU LIBETAMU

14

Merton cneoB sl MOCTPOEHUS
CEeUYEeHUN

15

Merton cnes1oB 1S TIOCTPOCHHUS
ceueHuil. CBoiicTBa nepecevyeHuit
MPSIMBIX U INIOCKOCTEN

16

Merton crnenoB 1Sl HIOCTPOEHUS
ceuenuii. CBOMCTBA MEepECEUCHUI
NPSAMBIX U IIOCKOCTEN

17

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aMuch 11aroB
MOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEW U 3aKUCh 11aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenwii B nupamue, Kyoe
o TpéM Touykam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aNIMCh LIAr0B
IIOCTPOEHHUS

20

[TocTpoenue ceueHwuii B nmupamue, Kyoe




o Tpém Toukam Ha pébpax. Coznanue
BBIHOCHBIX ‘ICpTe)KCfI " 3aIl1iCh HI1aroB
MOCTPOCHHS

21

[ToBTOopenue mnanumerpun: Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.
[Tono6ue TpeyroabHIUKOB

22

[ToBTOopenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUIX Ha
BBIHOCHBIX 4YepTexax. Mcropus
Pa3BUTHUSA TITAHUMETPHUH U
CTEPEOMETPUHU

23

Kourpoasaas padbora "AKCHOMBI
p p
crepeoMerpun. Ceuenus"

24

B3aumHoe pacnosoxeHue npsmbIx B
npoctpaHcTBe. CKpeluBaouuecs
npsimble. [Ipr3Haku CKpennBaromuxcs
npsameIx. [lapannenbHble npsMble B
MIPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUHM U
€MHCTBEHHOCTH TIPSIMOM MapasuieIbHOM
JTAHHOW MPSIMOH, IPOXOAAIIEH yepes
TOYKY MPOCTPAHCTBA U HE JIeKaIlel Ha
JTaHHOU mpsiMoit. JleMMa o mepeceueHun
MapajuieIbHbIX MPSMBIX TIOCKOCTHIO

26

[TapannenbHOCTb TPEX MPSIMBIX.
Teopema o Tp€x mapaienbHbIX
npsMbIX. TeopeMa 0 CKpelBaroIuXCs




MIPSIMBIX

27

[TapannenpHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICILHOTO
npoektupoBanusi. M3o00paxkeHne pa3Hbix
¢buryp B napasiensHON MPOESKIINA

28

[enTpanbHas mpoekuus. Yroi ¢
COHAIPaBJICHHBIMA CTOPOHAMH. YTOJI
MEXAY NPSIMbIMU

29

3amauu Ha I0Ka3aTeILCTBO U
HCCIIeIOBAHNE, CBSI3aHHBIE C
pacnonomeHHeM prIMI)IX B
MPOCTPAHCTBE

30

[ToHsTHA: MapauIeNTbHOCTh MPSMOU U
IJIOCKOCTH B mpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH MPSMON U TIIOCKOCTH.
CaolicTBa napauieIbHOCTH IPSIMOM U
IJI0CKOCTH

31

FeOMeTpI/ILIGCKI/Ie 3aJa44 Ha
BBIYHMCIICHHUEC U JO0Ka3aTCJIbCTBO,
CBsA3aHHBIC C TApaJlJICIIbHOCTBIO ITPAMBIX
H INIOCKOCTEH B IIPpOCTPAHCTBC

32

[TocTpoenue ceueHus, IPOXOASIIETO
yepe3 JAaHHYIO MPAMYIO Ha YEPTEXKE U
NapajieIbHOTO ApYrou npssMoi. Pacuér
OTHOILIEHUI

33

HapannenLHaﬂ MMpoCKIUd, IPUMCHCHUC
IJIsL TIOCTPOCHUA CeUYCHUI KY63. u




napauienenumnena. CpoiicTa
napajuiesienune/1a U MPU3MbI

34

[TapannensHblie mnockoctu. IlpusHaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

35

Teopema o napaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MIPOXOJAIIEN Yepe3 TOUKY, HE
MIPUHAUICKALYIO JAHHOW INIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBoiicTBa napaJIeabHbIX INIOCKOCTEN: O
MapajuIeIbHOCTH IPSIMBIX IEPECEUECHUS
IIPU [IEPECEYECHUHN ABYX MTapalIeIbHBIX
IJTIOCKOCTEMN TpeThen

37

CBolicTBa mapauiesIbHbIX MJIOCKOCTEM:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEX]TY MapayljieIbHbIMU
IJIOCKOCTSIMU; O MIEPECEUCHHUH MPSAMOiL C
JBYMsI TTAPAILJICIIbHBIMU TUIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Mudaropa Ha
IJI0CKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA

40

CBoiicTBa Ky0a 1 MPSIMOYTrOJILHOTO
napajuieJienunena

41

Brrunciaenue qiuH OTPE3KOB B KY6C n
IpsAMOYT'OJIbHOM IAapaJlJICIICTIUIICAC




42

IlepnieHIUKYISIPHOCTD NPSAMOU U
mockocTH. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSMOM U
IIJI0CKOCTH

43

[lepneHIUKYISIPHOCTD NPSAMOU U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH NPSMOM U
IIJIOCKOCTH

44

TeopeMa o CyllleCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, MMPOXOAIIEN
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYISIPHON K TUIOCKOCTH

45

[InockocTu U neprneHANKYISIpHbIE UM
MpsIMbIE B MHOTOTpaHHHUKAaX

46

[InockocTy U neprneHANKYISIpHbIE UM
MpsIMbIE B MHOTOTpaHHHUKAaX

47

[lepnieHiuKynsAp 1 HAKIOHHAS.
[TocTpoenue nepneHuKynspa u3 TOUKU
Ha IPSIMYIO

48

[lepnieHIuKynsAp 1 HAKIOHHAS.
[TocTpoenue nepneHIuKynspa u3 TOUKU
Ha IPSIMYIO

49

TeopeMa o0 TpEX nepneHAUKYISIpax
(npsimast 1 oOpaTHast)

50

Teopema o TpEx nmeprneHAnKyIIpax
(npsimast 1 oOpaTHast)




Yron Mmexay CKpelmBatoIUMUCS

o1
MPSIMBIMU
[Touck neprneHIuKyISIPHBIX TPSIMBIX C

52 MTOMOIIIBIO IEPICHAUKYIISPHBIX
IIJIOCKOCTEMN

53 OpToroHaibHOE MPOEKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpuU3MBsl,

54 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

55 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummMeTpus B MPOCTPAHCTBE

56 OTHOCHUTEIbHO MIockocTu. [TnockocTu
CUMMETpUN B MHOIOTPaHHUKAX

57 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMOM
U IJIOCKOCTH KakK CIEACTBUE CUMMETPUU

58 [IpaBusIbHBIE MHOTOTPAHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOUYKHU J0 INIOCKOCTH
CriocoObl OMTyCTUTH TMEPIICHIUKYISPHIL:

60 CUMMETpUS, CABUT TOYKHU IO
NapajuieIbHON IPSMOU

61 CaBur no HenapaienbHON IPSIMOH,

HN3MCHCHUC paCCTOHHHP’I




62

KonTtponsHas padora "B3anmuoe
pacIOJIOKEHHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

[ToBTOpEHUE: yron Mex 1y NpsAMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MeXIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

['eomeTpryueckre METOIbI BBIYACIEHUS
yIijla MEXy NPSIMBIMH B
MHOTI'OIpaHHUKAX

66

JByrpanuseiii yroj. CBOMCTBO
JUHENHBIX YTJIOB ABYTPAHHOTO yria

67

[TepnieH UK YIISIpHBIE TITIOCKOCTH.
CBoiiCTBa B3aMIMHO MEPIICHIUKYIISIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrobpHbII Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IPSIMOYTOJIBHOTO
napasiesienumnesa

70

TeopeMa 0 AUaroHaJii npsMoyroJibHOTO




Imapajiiejacnuiecaa u CJICACTBUC U3 Hee

71

CrepeoMeTprieCcKue U IPUKIIAIHbIC
3aJa4M, CBA3aHHbBIC CO B3aUMHBIM
PAacIOJIOKEHUEM MIPSAMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpenMBaOIKUECs
MPpsAMBIC, MapaJICIIBHBIC IJIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'PaHHHUKAaX

73

[Tapa mapaynenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

Paccrosnue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TUIOCKOCTH

75

BrrunciieHue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO TIEPIICHIUKYISIPHOM
IJI0CKOCTH

76

TpéxrpanHblil yroJ, HEpaBEHCTBA ISt
TpexrpaHHbIX yrioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB Il TPEXTPAHHOTO yIia

77

DneMeHTHI chepuuecKoil reOMEeTpHH:
reoJIe3NYeCcKue JIMHUU Ha 3emiie

78

KonTposnpHast padota "Yrisl u
paccrosHus"

79

CI/ICTeMaTI/IBaI_[I/ISI 3HAHUM




"MHOTOrpaHHUK U €r0 3J€MEHTHI"

IInpamua. Bunael nupamua.

80 1
[IpaBuibHas nupamMuia

81 [Ipusma. IIpsmas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

82 [IpsiMoit mapaimenenunen, 1
MPSIMOYTOJIBHBIH MapajuIeenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Diinepa. [TpaBwibHBIC 1 1
MOJTYITPABHIILHBIE MHOTOT DAHHUKHA

85 KonTtponbHas padoTa 1
"MHororpaHHuku"

86 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapasienenurnena 1

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue Bekropa o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1
MJI0CKOCTH

92 CkansipHO€ NMpOU3BENECHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B




IIPOCTPAHCTBE

94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
98 O06o00meHne u cucTeMaTru3alus 3HaHAK 1
99 O06o00meHne u cucTeMaTru3alus 3HaHAK 1
100 Hrorosas koHTposbHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O06o00mmeHne 1 cucTeMaTru3alus 3HaHAK 1
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue Temsl "KoopauHarsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTpaHCTBE"
9 [ToBTOpenue Temsl "CkansipHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEXIYy BEKTOpaMH B TPOCTPAHCTBE"
[ToBTOpenue TeMol "YpaBHEHNE
4 MIPSIMOM, TPOXOIAIICH Yepe3 ABE 1
TOYKH"
5 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKHE METOBI pacuéTa yria 1




MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

AHaTUTUYECKUE METOIbI pacyéTa yria

11 MEX1Y IIJIOCKOCTSIMU B
MHOTOTpPaHHUKAX

12 @opmyita pacCTOSTHUSA OT TOYKH J10
IJIOCKOCTH B KOOPAMHATAX

13 HaxoxpaeHnue paccTosiHui OT TOYKHU 10
IJIOCKOCTH B KyOe

14 HaxoxpaeHnue pacctosiHuil OT TOUKHU 10
IJIOCKOCTH B MPAaBUIILHON MTUPAMHU/IE

15 KountponbHas pabota "Ananuruyeckas
reomeTpus"

16 CeyeHMst MHOTOTPAaHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKH

17 CeyeHrst MHOTOTPAaHHHUKOB: METOJL
CIIEI0B
CeyeHrsi MHOTOIPAaHHUKOB:

18 CTaHJAPTHBIE TUNIOCKOCTH, IEPECEUCHHUS
IPSIMBIX U IJIOCKOCTEN

19 [TapannenpHble NIPsMBIE U IUIOCKOCTH:
HapajlIeJIbHbIE CEYCHUS

20 [TapannenpHble IPsMBIE U TUIOCKOCTH:
pacuér OTHOLICHUN
[TapannenbHble NPsMBIE U TUIOCKOCTH:

21 YTIIBbI MEXAY CKPELIMBAIOIIUMUCS

MIpsAMBIMUA




22

[lepneHuKyIsipHBIE IPSAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
NEPIEHIUKYISIPHBIX INIOCKOCTEH U

MMpsAMBIX, CAMMETPHUH MHOT'OI'PaHHUKOB

23

[IepnenuKyisipHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPeEX
MEPIEHIUKYIIpax

24

[IepnenuKynsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHCIICHUS JUTUH B
MHOTOTPaHHUKAX

25

[ToBTOpEHME: IomaIN
MHOTOYTOJILHUKOB, ()OPMYJIBI JIS
TJI0IIA IeH, COOOPaKEHHMS TIO100Us

26

[ToBTOpEeHuE: mIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IA IeH, COOOPaKeHHS O 100Us

27

[ToBTOpEHUE: TUIOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOIAIeH, COOOPaKEHHMS T0100Us

28

[lnomany ceyeHUit MHOTOrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEM, pa3pe3aHus
Ha 4aCTH, COOOpaKEeHHS 1101001

29

[Tnomaay ce4eHnit MHOTOIPAaHHUKOB:
TJIOLIA/IA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHHUs 110I00US

30

KonTtponrHas padota "[loBTopenue:




MHOTOTPaHHUKH, CEUEHUS
MHOTOTpPaHHUKOB"

O06Bém Tena. O6beM MPSMOYTOJIBLHOTO

31 napauiesienumnea

39 3anaun 00 yaBOCHHH Ky0a, O
KBaJIpaType Ky0a; 0 TPUCEKITUH yTiia
CrepeomeTpuieckue 3a/1aum,

33 CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO TIapaJuIeieue/1a
[Tpuknamabie 3a1a9M, CBSI3aHHBIC C

34 BBIYUCIICHUEM 00BEMA
MPSMOYTOJIBHOTO TIapaJuIeieue/1a

35 O06BEM TIPSIMOI TPU3MBI
CrepeomeTpuyeckue 3a1auu,

36 CBSI3aHHBIE C BHIYHCICHUEM 00bEMOB
NPSAMOUN MPU3MBbI

37 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI
Boruncnenue 00bEMOB TN ¢ TOMOUIBIO

38 onpenenéuHoro unrerpaia. O0bém
HAKJIOHHOM TPU3MBbI
Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpenenéuHoro unrerpaia. O0bém
MU PAMH/IBI

40 ®opmyna 00bEMa MUPaMHUIBL.

OTtHoleHne 00bEMOB TUPAMU] C




o0ImmM yriom

41

dopmyna 00bEMa THPaAMHUIBL.
OtHolIeHNE 00BEMOB MUPAMHU]T C
o0mmmM yriom

42

CrepeomeTpuiecKue 3a/1auu,
CBsI3aHHBIE C 00OBEMAMU HAKJIOHHOM
MIPU3MBI

43

CrepeomeTpuiecKkue 3a/1au,
CBSI3aHHbIE C 00bEMaMU TUPAMUIBI

44

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM
HAaKJIOHHOHN IIPU3MBI

45

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM TTUPAMUJIBI

46

[Ipumenenne 00bEMOB. Beruncnenue
PaccTOsHUA 10 TIOCKOCTH

47

Kontponbhas padota "O0bEM
MHOTOrpaHHuKa"

48

HunuHapudeckas TOBEPXHOCTb,
oOpa3ymolne HUIHHIPTIECKON
MMOBEPXHOCTHU

49

Hunungp. [psamoit KpyroBoi HUIUHAP.
[1nomaas MOBEPXHOCTH HUIMHAPA

50

Konnyeckasi moBEpXHOCTb,
oOpa3ymolire KOHUIeCKOU
nosepxHocTu. Konyc




51

CeucHue KOHYCa IIJIOCKOCThIO,

HapaJIHeHBHOﬁ IIJIOCKOCTH OCHOBaHHUA

52

VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJTHOW NTOBEPXHOCTH KOHYCa

55

CrepeomeTpuyecKHe 3a/1auyu Ha
JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUW NWIIMH]IPA,
KOHYCa

56

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
MOCTPOCHHUEM CEUCHHH UIMHPA,
KOHYca

57

HpI/IKJ'IaL[HBIG 3aJa4u, CBA3aHHBIC C
TUWJIMHAPOM

58

HpI/IKJ'IaL[HBIG 3aJa4u, CBA3aHHBIC C
TUJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u mapa ¢

mwiockocThio. Kacanue mapa u chepsl

IUIOCKOCThIO. Bua u n3o6paxenue
mapa

61

[Tepeceuenue cepsl u mapa ¢




wiockocTeio. Kacanue mapa u cdepsl
IJI0CKOCThI0. By u n3o0pakenue
mapa

VYpasaernue chepsl. [Tnomans chepsr u

62 N .
e€ vacteit

63 Cummerpus cdepsl 1 mapa
CrepeomeTpuiecKue 3a1a4u Ha

64 JTI0KA3aTeNIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO c(pepoit u mapowm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO
CrepeomeTpuyecKHe 3a/1auyu Ha

65 JTI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHbIE CO chepoi U MapoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

66 [Ipuknanueie 3a1a4u, CBsI3aHHBIE CO
ctepoit u mapom
[ToBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIE [1000US

68 Pa3znuynble KOMOMHALIMY TEI BpallleHUs
Y MHOTOTPaHHHUKOB

69 3agaun no Teme ""Tena u MOBEpXHOCTH
BpaieHus"

70 3agaun o Teme ""Tena U MOBEPXHOCTH
BpaueHus"

71 KonTponeHas padota "Tena u




IIOBEPXHOCTHU BpaleHus"

72

O6bem muuHapa. Teopema 06 00bEME
IpsAMOro NUJIMHApPAa

73

Brrunciienne 005EMOB TEII ¢ IOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
KOHyca

74

TTmomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BEIYHUCIEHHEM 00BEMOB
LUIAHIPA, KOHyca

76

[Ipuknagasie 3agaun mo teme "OObEMBI
Y IUIONIa ¥ TOBEpXHOCTEH Ten"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
cdepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3agaun 1mo Teme "OObEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
I01a b0 cepbl. COOTHOMICHUS
MEXy IUIOIIAIIMU TTOBEPXHOCTEH U
00BbEMaMM IO TOOHBIX TEIT

79

[TogoGHbIE TeNna B IPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.




CrepeomeTpuieckue 3a/1auu,
CBSI3aHHBIE C BEIYUCIICHUEM 00HLEMOB
TEJI ¥ TUIOIA/Iei TIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX TN

81

JIBM>KEHUsI MPOCTPaHCTBA.
OtobOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢uryp. O6mue cBONCTBa IBUKEHUN

82

Bubl 1BuKeHMIN: TapauienbHbII
MEPEHOC, IICHTPaJIbHAsI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPAMOU

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTpuueckue 3agaun Ha
MIPUMEHEHHE JTBHKCHUS

85

KontponbHas padoTa "BekTopsl B
npocrpancrae"

86

O6o06matomee nmoBropeHue 11 moHsTHIA
Y METOJIOB Kypca reometpuu 10-11
KJIACCOB, CUCTEMaTH3aI1sl 3HAHUI:
"[TapannenbHOCTh NPSAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

87

Ob6o6maromiee noproperue 11 noHsTuit
1 MeTo/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alMsl 3HAHUH:




"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromee moBroperne 11 moHsTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BekTopsl B npocTpaHcTBe"

89

O6o6mmaromniee noproperue 11 nonsituit
U MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMATHU3aINs 3HAHUHN:
"O6beM MHOTOrpaHHUKA"

90

O6o6maromniee noproperue 11 nonstuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O0BeM MHOTOTpaHHUKA"

91

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaan mMOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

92

O6o06matomee nmoBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aI1sl 3HAHUI:
"[Tmommaamu MOBEpXHOCTH U OOBEMBI
KpyTJbix Ten"

93

Hrorosas koHTposbHAsA paboTa

94

Htoropas KOHTPOJIbHasA pa60Ta

95

[ToBTOpEHue, 06001mEeHNEe U




CUCTEMAaTU3alus 3HaHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

97

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pazBUTHS CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHLBIX U

KOMIIBIOTCPHBIX TEXHOJOTHI1

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PEIICHUN
' reOMETPUYECKUX 3a1a4
73 OmnepupoBaTh MOHATHUSMH: TAPaUIEIBHOCTh M TEPIEHAUKYISIPHOCTD
' MPSAMBIX H TUIOCKOCTEN
74 KnaccnumnmpoBaTh B3aMMHOE PacIoIOKEHHE TPSMBIX H TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATHIMU: IBYTPAaHHBIN YroJl, TPAaHU JIBYPAaHHOTO YIJIa,
7.5 pedpo IBYrpaHHOTO yrjla, JMHEHHBIM YroJl JBYTpaHHOTO yria,
rpajycHas Mepa JABYTPaHHOTIO yria
76 OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBIMTYKIIBIH M HEBBITYKJIBIH
' MHOTOI'PaHHUK, 3JIEMEHTBl MHOTOT'PaHHUKA, IPAaBUJIbHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BUJBI MHOTOI'PaHHHMKOB (IIMpamuja, MpU3Ma,
' MPSIMOYTOJIBHBIN MMapajuIesienuIie1, Kyo)
KnaccupunupoBaTb  MHOIOIpaHHMKM, BbIOMpass OCHOBaHMs — JAJIs
78 kinaccuukanuy  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOTPaHHUKH,
' [IPaBUJIbHBIE MHOTOTPAaHHUKH, INpPsAMblE U HAKIOHHbIE IPU3MBI,
napasJiesIenuIe bl)
79 OnepupoBaTb HOHATHSAMHU: ceKymiast IUIOCKOCT, ceueHue
' MHOTOI'PaHHUKOB
710 OOBACHATh NPUHLUMIIBI  TOCTPOEHUS CEUEHHMH MHOTOTPAHHUKOB,
' UCIOJb3ysl METOJ CIIE0B
CtpouTh ce4eHUs MHOTOIPAaHHMKOB METOJIOM CJI€I0B, BBIIOJHSATD
7.11 (BBIHOCHBIE) IUIOCKME YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buj cBepxy, cOOKy, CHU3Y
Pemate 3amaun Ha HaX0X/I€HHE T€OMETPUUYECKUX BEJIMYMH M0 0Opa3nam
WIM alropuTMaM, NMPUMEHssS M3BECTHbIE AHAJIMTHYECKUE METOJbl NP
7.12 pelIeHNH CTaHJApTHBIX MAaTeMaTHYeCKUX 3a7ady Ha BBIYHMCICHHE

paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKAMH, OT TOYKH HO HpHMOﬁ, OT TOYKHUIO
TIOCKOCTH, MCKAY CKPCIINBAOIUMHUCA MMPAMBIMHA




7.13

Pemrate 3ala4ui Ha HaXOXKJACHUC I'COMCTPUICCKHUX BCIIMYUH I10 06pa3uaM
W aJIroputMam, MPpUMCHASA HM3BCCTHBIC aHAJIUTUYCCKUC MCETOIbI IIPU
PCIICHHUU CTAHAAPTHBIX MAaTCMATUUYCCKUX 3aJla4 Ha BBIYHUCJICHUC YIJIOB
MCKAY CKpCIIUMBAIOIIMUMUCA IPAMBIMH, MCKIOY Hp?[MOfI " ITJIOCKOCTBIO,
MCKAY IIJIOCKOCTAMU, ABYT'PAHHBIX YI'JIOB

7.14

Boerancnare 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3zma, THpamMuIa) C  OpuMEHeHHeM  (GOpMYN,  BBIYHCIATH
COOTHOIIIEHUS MEXY TUIOIIASIMHA TOBEPXHOCTEH, 00bEMaMU MOJ0OHBIX
MHOTOTPaHHUKOB

7.15

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

7.16

W3Bnekarb, npeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HH(GOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (uUrypax, MpeICTaBICHHYIO Ha
YEepTekax U PUCYHKAX

7.17

[IpumensTh reomeTpudeckue (GaxKThl JUIsl pEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJararoliuX HECKOJIBKO IIAaroB PEIICHHs, €CIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopme

7.18

[IpuMeHATs mNpocTeiline NpOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHCTEMBI TP PEILIEHUH CTEPEOMETPUYECKUX 33129

7.19

[IpuBoauTH IpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B IpUpOJIE U
YKU3HHU, PAcIlO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

[IpumeHsATH MONyuYEeHHBIE 3HAHHWA HA TPaKTUKE: aHAIU3HPOBATh
peasibHbIE CUTyallud M MPUMEHSATh W3YYEHHbIE MOHSTHUS B IpoLecce
MOKMCKA pEIIeHUS MaTeMaTHU4ecKu CQPOpPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBaTh peajbHbIe CUTYaIlMH Ha SI3bIKE T€OMETPUH, UCCIEA0BATh
MOCTPOCHHBIE MOJIETM C HMCIOJIb30BAHUEM T'€OMETPUYECKHX MOHATUN U
TeopeM, anrmapara aireopsl, pelars IPaKTUUECKUe 3a/1a4M, CBSI3aHHbIE C
HAXO0X/IEHUEM T€OMETPUYECKUX BETUYHH

11 KIIACC

Kox
NpoBEPSIEMOTr0
pe3yabTaTa

IIpoBepsiemble NpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOM NPOrpaMMbl CpeHEro o01ero od0pa3oBanusi

6

I'eomerpus

6.1

OnepupoBaTh MOHATUSAMH: HUAJTUHAPUYECKAS MOBEPXHOCTb,
oOpa3yolye HUIMHAPUYECKOH TMOBEPXHOCTH, LHUIWUHIAP, KOHUYECKas
MOBEPXHOCTh, O00pa3ylolie KOHHYECKONW TMOBEPXHOCTH, KOHYC,
chepuueckas MOBEPXHOCTh




6.2 PacniosnaBars Tena BpaiieHus (IIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALLICHHS
6.4 KrnaccuduimpoBars B3auMHOE pacroioskeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IapOBOM CJIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CJIOSI, IIIAPOBOM CEKTOP
6.6 Berumcnate 00bEMBI M IUIOMAAM TMOBEPXHOCTEH TEN BpaIICHUS,
' T€OMETPUYCCKUX TeJl C MPUMEHEHHEM (popmyIt
OnepupoBaTh TOHATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B chepy wu
6.7 OTIMCaHHBIN 0K0JI0 cdepsl, cdhepa, BIMCAaHHAS] B MHOTOTPAHHUK WJIH TEJIO
BpAaIICHUS
6.8 BBIYHCIATE  COOTHOMICHUS MEXAYy TIUIOIIAIIMH TOBEPXHOCTEH U
’ 00BEMaMU IOJOOHBIX TEI
6.9 N300paxkats n3ydaeMble (GUTYPBI OT PYKH U C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTORB
BeITIOJTHATE  (BBIHOCHBIC) TUIOCKHE YEePTSKH W3 PHCYHKOB TPOCTHIX
6.10 00BEMHBIX (QUTYp: BUI CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS T
BpAaIICHUS
W3Bnekatb, MHTEPIPETUPOBATh M MPEOOpPa3OBBIBaTH WHOOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (HUTYypaX, MPEACTABICHHYIO Ha
YepTekKax U pUCYHKaX
[IpuMensTh TeoMeTpudecKrue (PaKThI IJIs1 PEIICHUS CTEPEOMETPHIECKUX
6.12 3a/1a4, TMPEANOJIararoIiuX HECKOJIPKO IIaroB PEIICHHs, €CIU YCIOBH
PUMEHEHHUS 3a/1aHbl B SBHOU (hopme
6.13 OnepupoBaTh MOHIATHEM: BEKTOP B IPOCTPAHCTBE
BrIMOMHATE JEHCTBUS CIOKEHHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOXXEHHUSI BEKTOpAa Ha YHUCJIO, OOBSICHATH, KAKMMH CBOWCTBAMHU OHH
o0amaroT
6.15 [IpuMeHsTh MpaBWIIO NapaAJIJICIICIIUIICAA ITPH CIIOKEHUH BEKTOPOB
OnepupoBaTh TMOHATHUSIMH: JIEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTRBE,
6.16 BEKTOP, MOJAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
' yrol MeXAy BEKTOpaMH, CKaJIIpHOE IMPOU3BEIECHUE BEKTOPOB,
KOJUTMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPHI
Haxonuth cymMMy BEKTOpPOB M MPOW3BEACHHE BEKTOpPa HAa YMCIO, YTOJ
6.17 MEX1y BEKTOpPaMH, CKaJIIPHOE MPOU3BEJCHHE, pAaCKIaIbIBaTh BEKTOP MO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3amaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKapPTOBOI cHCTeMe KOOpAUHAT
6.19 Pemare mpocTeifiiiue reoMeTpuyecKHe 3adauyd  Ha TPUMEHEHUE

BCKTOPHO-KOOPANHATHOT'O MCTO A




6.20

Pemrate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIICHUN H
HaXO0XXJACHUC I'COMECTPUYCCKUX BCINYHH I10 o6pa3uaM HJIK aJITOpUTMaM,
IIPpUMCHSA HU3BCCTHBIC MCTO/bIL nmpu peIICHUN CTaHAAPTHBIX
MaTCMaTHYCCKHX 3ada4

6.21

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

6.22

[IpuBOIUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

6.23

[IpumeHsATh MOJNyuyeHHBIE 3HAHWA HA TPAKTUKE: aHAJIU3HPOBATh
peayibHblE CUTYyallud WU NPUMEHATh W3YYEHHbIE MOHITHUSI B IpoLEecce
MOMCKA peIIeHUs] MaTeMaTHYecKd CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIEIIMPOBATh pEalbHbIE CUTYyalluN HA SI3bIKE T€OMETPHUH, UCCIEA0BATh
IIOCTPOEHHBIE MOJIEIN C UCIOJIB30BAHUEM T'€OMETPUYECKUX NMOHATUN U
TeopeM, afrmapara anreOpsl, pelaTh IpakKTUYECKUe 3a]1aul, CBSI3aHHbIE C
HaX0XJICHUEM T'€OMETPUUYECKUX BETNUHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OcHOBHBIE TIOHSATHS CTepeoMeTpuu. Touka, TpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[Tonatue 00  aKCMOMAaTHMYECKOM  TOCTPOCHHU  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3auMHOe  pacmonokeHue TpsAMBIX B NIPOCTPAHCTBE:  IE€pECEKaroluecs,
napajulefibHble W CKpeluBaromuecs npsimble. [lapamienbHocTh NOpSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: TMapaieibHble TpsIMble B  IPOCTPAHCTBE,
MapajuIebHOCTh TPEX MPSIMBIX, MapalieIbHOCTh MPSAMOM M IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMH, Yrojll MeEXKAy TMpsSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuleNbHble INIOCKOCTH, CBOMCTBA MapaslIebHbIX
mwiockoctel. Ilpocreiie npocTpaHcTBEHHbIE (DUTYpBI Ha IMIIOCKOCTHU: TETPadp,
KyO, napajjienenures], IoCTpOeHUEe CeUeHHH

7.3

[lepnieHIUKYIApHOCTh MPSMOW M IJIOCKOCTU: TEPHEHAUKYISIPHbIE MpsIMbIE B
MPOCTPAHCTBE, MpSAMBbIE MapajjieibHble W MNEePHEHAUKYISIPHbIE K IJIOCKOCTH,
MpPU3HAK MEPIEeHIUKYIIPHOCTH NpPSIMOM M IUIOCKOCTH, TeopeMa O MpsMOi
MEePIEHANKYJISIPHON TJIOCKOCTH. YTJIbl B IMPOCTPAHCTBE: YrOJ MEXAY HPSMOU U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroj, JIMHEHHBIM  yroJl  JBYIpPaHHOTO  yria.
[lepnieniuKynsAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU JIO IJIOCKOCTH, PAacCTOSIHUE
OT MPSAMOI1 0 MIOCKOCTH, MPOEKIUs (PUrypsl HA MIIOCKOCTh. [lepneHAuKyIIpHOCTD
IJIOCKOCTEH: MpHU3HAK MEePHEHAUKYISIPHOCTH IBYX IUlockocTed. Teopema o Tpéx
MePIEeHIUKYIIpax

7.4

IlonsaTue MHOI'OI'paHHHUKA, OCHOBHBLIC DJJICMCHTBI MHOTI'OI'PaHHHKA, BBIIIYKIBIC U
HEBBIITYKJIBIEC MHOT'OI'PaHHUKH, pa3BépTKa MHOTI'OI'paHHHKaA. HpmMa: N-yrojabHas
IIpu3Ma, rpaiHd U OCHOBAHUS IIPHU3MBbI, IIPsAMAasA W HAKJIOHHAasA IMPH3MBI, OokxoBasg u
I1I0JIHaA IOBCPXHOCTDb IIPU3MBEI. Hapannenennnez[, HpHMOYFOHLHHﬁ
mapamiCiaCnmIiica u €ro CBOMCTBA. HI/IpaMI/I,I[aZ N-yrojibHas INHpamMua, IrpaHd U
OCHOBAaHHUC IIUpaMHIbI, OoKOBas M MOJIHAs IOBCPXHOCTDb ITUpPAMUIbI, IIPABUJIbHASA U
yceqéHHasl nmupamMuja. DIIEMEHTBI npuaMbl U  ITHUPaAMHIBL. HpaBI/IHBHHe
MHOTOI'paHHUKU: TOHATHUC NPABUJIIBHOTO MHOT'OTpaHHUKA, IIpaBUJIbHAA IIpHU3Ma U
IpaBHJIbHag IUpaMuJad, IpaBUJIbHAA TPEYroJibHad IHUpaMHuIa U HpaBI/IJ'IBHHﬁ
TCTpas’ ap, KY6 Hpe,Z[CTaBJ'IeHI/Ie O [MpPaBUJIBHBIX MHOI'OTPpAaHHHUKAX: OKTas’ap,
AOACKAd AP U UKOCAAPYIrue CeueHuns IMPU3MBbI U TMPAMHUIbI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBC: CHMMCETpUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUH B TUPpAMHAX, MTAPAJUICIICTINIICAAX, ITPABUJIIbHBIX




MHOT'OrpaHHUKax

7.6

Bbruncnenue >1eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOW TIOBEPXHOCTH U TIOJIHOM TOBEPXHOCTH TMPSMOM TPU3MBL, IUIOLIA/Ib
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU NpsiMOi npu3Mebl. [Lnomaas 00koBoi
[IOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOM NHpaMuibl, Te€OpeMa O IUIOIIAIu
yceuénHoil nupamuabl. [lonstue 06 06béme. OObEM NUPaMUIbL, TIPUMBI

1.7

[TogoGHple Tema B mpocrpaHcTBe. COOTHOMICHUS  MEXKAY  IUIONIQISIMH
MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

11 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrollyue MUIMHAPUYECKON MOBEPXHOCTH,
OChb IWIMHApUYECKOW moBepxHocTH. UumuHap: ocHoBaHuss U  OOKOBas
MMOBEPXHOCTh, 00pa3ymolas u 0Ch, IIIOMIA (b OOKOBOH U MMOJHON MOBEPXHOCTH

6.2

Konnueckass moBepxHOCTb, OOpa3yolne KOHHUYECKON TIOBEPXHOCTH, OCh U
BEpIIMHA KOHHUYECKOW moBepxHOcTU. KoOHyC: OCHOBaHHME U  BEpIIUHA,
oOpasyromass ¥ 0Ch, IUIONIAAh OOKOBOW WM TOJHON TOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrolye U BbICOTa, OCHOBaHMs U OOKOBast IOBEPXHOCTh

6.3

Chepa w map: meHTp, paauyc, IUAMETp, IUIOIIAJb IOBEPXHOCTH Cchephl.
B3anmMHoe pacrnonoxeHnne cepbl U TUIOCKOCTH, KacaTelbHas IMII0CKOCTh K cdepe,
10131 CHephl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIIOCKOCTU. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KOM6I/IHaL[I/II/I TEJI Bpalll€HUSA W MHOI'OI'PAHHHKOB. MHOFOFpaHHI/IK, ONMCaHHBIN
OKOJIO C(bepbl, C(bepa, BIIMCaHHAA B MHOT'OT'paHHUK, HJIM TCJIO BPAalllCHUA

6.6

[Tonsitne 060 06véMe. OcHOBHBIE CBOCTBAa 00BEMOB Ten. Teopema 006 00BEME
MPSIMOYTOJIBHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM UWIMHIpA,
koHyca. O0bEM 11apa u miomaas chepbl

6.7

[logoGubie Tema B mpoctpaHcTBe. (COOTHOWIGHUS MEXAY  IUIOMIAISIMHU
MMOBEPXHOCTEH, 00bEMAMH TI0TI00HBIX TEIT

6.8

CeueHns MUJIIMHApAa (napanneano U TCPHCHAUKYIAPHO OCI/I), CCUCHUS KOHYCa
(HapaJ'IJ'IeJ'ILHOC OCHOBAHHUIO U MMPOXOAAIICC UCPE3 BepH_II/IHY), CCUCHUA 1Iapa

6.9

BeKTOp Ha IIJIOCKOCTU U B IPOCTPAHCTBE. CrnoxxeHrue W BBIUMTAHHE BCKTOPOB.
YMHOXKEHHE BCEKTOpPa Ha 4YHCJIO. Paznoxxenue BCKTOpa I10 TpeM HCKOMILJIaHapHbIM
BCKTOpaM. HpaBI/IJ'IO napajijiejCruIicaa. Pemenne 3agad, CBsA3aHHBIX C
NMPUMCHCHUCM IIpaBUJI JEeNCTBHIL C BCKTOpaMu

6.10

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




[Ipocreiimue 3agaun B KOOpAMHATAX. YTOJd MeExay BekTopamu. CkaiasipHOE
MMPOU3BCIACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY MPSAMBIMA W ITIJIOCKOCTAMMU.
KoopanHaTHO-BEKTOPHBIN METOJI IIPH PELIEHUN F€OMETPUYECKUX 3aa4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHMs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenne MerogamMm JOKa3aTENbCTB, AITOPUTMAMHU DEIICHHS 3a/1ad;
yMeHHE (QOpMYIUPOBATH U ONEPUPOBATh MOHATUSMU: ONPEIEIICHUE,
aKCHoOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMYyIUPOBKY; MIPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ MPOTHBOTIOJIOKHOE YTBEPKICHHE,
NIPUBOJUTL IIPUMEPBI U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YECKOU UHAYKIUK, TPOBOAWUTE JOKA3aTCIBHBIC PACCYKIACHUSA
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYIO IpaBUIIBHOCTH
pacCy)KJIeHHH; YMEHHE OIePHpPOBATh MOHATHUSMH: MHOYECTBO,
MOJIMHOXECTBO, OTEpAIMU HaJl MHOKECTBAMH;, YMEHHUE HCIIOIbh30BATh
TEOPETHKO-MHOYKECTBEHHBIN  ammapar sl ONWCaHWs  PealbHbIX
MIPOIIECCOB | SIBJICHUH W MPH PEIICHUH 33734, B TOM YHCIE U3 JAPYTHX
y4eOHBIX TMPEIMETOB, YMEHHE OINEPUPOBATH MOHATUAMHU: rpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a]aBaTh U
OIHCBIBATh I'padbl pa3IMYHBIMU CIIOCOOAMMU; UCTIOIB30BATh Ipadbl PU

PEIICHNH 3aJa4

VYmenune ONCpHUPOBATh NMOHATUAMMU: HATYypaJIbHOE 4YHCJIO, HEI0€ YUCIIO,
CTCIICHb C IMCJbIM IIOKAa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU,
CTCIICHb C PAallMOHAJIbHBIM IIOKAa3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHLIM
IIOKa3aTcCJICM, J'IOFapI/I(bM qucila, CHHYC, KOCHHYC U TaHI'CHC
ITPOU3BOJIBHOTO YHCJId, OCTAaTOK IIO MOAYJIIO, pallMOHAJIbHOC 4YHCIIO,
HUppanuoOHaJIbHOC qucio, MHOKECTBaA HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIECTBUTEIBHBIX quceil; yYMCHHC HCIIOJIb30BaTh
IMPU3HAKU OCIIUMMOCTH, HaMEHBIINH O6H.[I/II71 JACITUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknunga Ipu pCHICHUHN 3a4a4; 3HAKOMCTBO
C Ppas3IMYHbIMA TO3UHUAOHHBIMH CUCTEMAaMU CUYHCIICHUA; YMCHHC

BBINIOJIHATh BBHIUMCJICHUE 3HAYEHUIN U npeo6pa30BaHI/1;1 BLIpa)KCHI/Iﬁ CcO




CTETIEHSIMH U JorapudmamMu, mpeoOpa3oBaHus APOOHO-PAMOHATBHBIX
BBIPKEHUI; YMEHHE ONEPUPOBATH MOHSITUSIMU: MOCIEIOBATEILHOCTD,
apupmMeTHyecKasi ~ MPOTpeccusi,  TeOMETpUYecKas  MPOTPEcCHs,
OeckoHEYHO YOBIBalOIIas TE€OMETpPUYECKas Iporpeccusi; yMEHHE
3aJaBaTh  IOCJIEJOBATEIBHOCTH, B TOM 4YHUCIE€ C  IOMOIIBIO
PEKyppeHTHBIX  (QOpPMYJI;  yYMEHHE  ONEpUpPOBaTh  MOHATHSIMH:
KOMIUIEKCHOE YHUCIIO, CONPSKEHHBbIE KOMIUIEKCHBIE YMCIIa, MOJYJIb U
apryMeHT KOMIUIEKCHOTO 4ucia, (popMa 3alucu KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TpUrOHOMETpUUEcKas M airedpandeckas); yMeETb
MIPOU3BOJIUTh apU(PMETHUECKHUE NEUCTBUS C KOMIUIEKCHBIMHU YHCIIaMHU;
NPUBOJUTh  MPUMEPHl  HUCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCET;
ONIEPUPOBATh MOHATHAMHU: MaTpuua 2x2 u 3X3, omnpeaennuTens

MaTpHUIIbl, FEOMETPUUECKHUI CMBICI OTIpeAETUTENS

YMeHue onepupoBaTh NOHSITUSMU: PAllMOHAIbHBIE, UPpPALOHATIbHbIE,
MoKa3aTeabHble, CTENIEHHBIE, JIOTapU(PMUYECKHE, TPUTOHOMETPUYECKUE
YpaBHEHUS U HEpPAaBEHCTBA, WX CHUCTEMbl; yMEHHE OIEpPHUPOBAThH
MOHATHUSAMH: TOXKJIECTBO, TOXKIECTBEHHOE MPeoOpa3oBaHue, YypaBHEHNE,
HEpaBEHCTBO, CHUCTEMa ypaBHEHUN W HEPABEHCTB, PaBHOCUIBHOCTh
yYpaBHEHUM, HEPABEHCTB U CHUCTEM; yMEHHUE pellaTh ypaBHEHUS,
HEpaBEHCTBA U CHCTEMbI C MOMOIIBIO PA3NIUYHBIX MPUEMOB; pELIaTh
ypaBHEHHUS, HEPAaBEHCTBA M CHUCTEMbl C MapaMeTpoM; HPHUMEHATH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHUS MaTeMaTHYEeCKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue onepupoBaTh HOHATUAMM: (QYHKIMS, YETHOCTH (DyHKLHUH,
HEepUOMYHOCTb (PYHKIMH, OrPaHUYEHHOCTh (DYHKLIMU, MOHOTOHHOCTb
(GyHKLIUH, S5KCTpeMYM (YHKIUH, HanOoJIblIee 1 HAUMEHbIIIee 3HAaUEHUS
(GyHKUMH Ha TNPOMEXYTKE, HeNpepblBHAs (DYHKIMSA, ACHUMIITOTHI
rpadpuka (QyHKIOMM, @epBas M BTOpas Hpou3BoJHas (yHKUHUH,
reoMeTpUYecKuil u (pU3MUECKHil CMBICT MTPOU3BOIHOM, TepBOOOpa3Has,
ONpeNeNEHHBI HMHTErpaix; yMEHUEe HaxXOAWTh AacUMIITOTHI rpaduka
(GYHKLIMHU; YMEHHE BBIYMUCIATH NMPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOTO M KOMITO3UIIMM (YHKIUI, HAXOUTh YpaBHEHUE KacaTeJIbHOU
K rpaduKy QyHKIMM; YMEHHE HaXOJIUTh MPOU3BOAHBIE IEMEHTApHBIX

(I)YHKHHﬁ; YMCEHUC HUCIOJIB30BaTh MNPOU3BOAHYIO [JId HCCICIOBAaHUSA




(GyHKIUH, HAXOAUTH HAUOOJBIINE U HAUMEHbIINE 3HAYCHUS (YHKIIHIA;
CTpPOUTH TpauKH MHOTOWIEHOB C HCIIOJB30BAaHMEM armapara
MaTeMaTHYeCKOTO  aHaju3a; NPUMEHSITh  MPOU3BOAHYIO  JUIS
HAXOXKJCHUS HAWIY4IIero pelmeHHs B TNPHUKIAAHBIX, B TOM 4YHCIE
COLIMANBHO-OKOHOMUYECKUX M  (PU3MYecCKHX 3ajadax; HaXOJAUTh
wiomaan u o0BEMBI (GUTyp C TOMOILIBI0 HHTErpaya; HPUBOAUTH
OpUMEpbl  MaTeMaTHYeCKOrO  MOJICIHMPOBAHUS  C  TIOMOUIBIO

T depeHInanbHbIX YpaBHEHHH

YMeHue omnepupoBaTh NOHATUSIMU: Trpaduk GyHKIMHM, oOpaTHas
(GyHKIMS, KOMIO3ULKA (DyHKIUHM, TUHEeHas QyHKUMS, KBaJpaTUuyHas
GyHKIMSA, — pauuMoHaNbHas  (pyHKIuS, CTeNeHHas  (QYHKUUS,
TpUrOHOMETpHUUECKHe (QYHKIHUH, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas (QYHKUUU; YMEHHE
CTpOUTH IpaUKN U3YyYEHHBIX (YHKIUH, BBINOJHATH MpeoOpa3zoBaHus
rpaduxoB QyHKIUH, UCIOJIB30BATh TpadUKU IS U3YUEHHsI ITPOLIECCOB
U 3aBUCHMOCTEH, NP PELICHNUN 3a/1a4 U3 APYIHX y4eOHBIX IPEIMETOB
U 3aJad U3 pealbHOM >KMU3HM; BbIpaXaTb (HOpMyIaMU 3aBHCUMOCTH
MEX]ly BEJTMYMHAMM; UCII0JIb30BaTh CBOMCTBA U IpaMKH (GYHKLIUHN 115
pelleHUs] ypaBHEHUWIl, HEpPaBeHCTB M 3aJad C [apaMeTpaMu;
n3o0pakaTh Ha KOOPJAWHATHOW TUIOCKOCTH MHOXKECTBA pEIICHUH

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTh TCKCTOBBIC 3aJa4M Pa3HbIX THIIOB (B TOM 4YHCJIC HaA
IIPOLCHTHI, A0JIK U 4YaCTHU, HA ABHUXKCHUC, pa60Ty, CTOMMOCTB TOBApOB U
yCiyr, HaJloTu, 3ada4u U3 oOmactu YIIpaBJICHUA JIMYHBIMH U
CEMEHHBIMH (bl/IHchaMI/I); COCTAaBJIAATb  BBIPAXKCHUS, YPABHCHUA,
HEPAaBCHCTBA MW HX CHUCTEMbI II0 YCIOBHUIO 3aJa4d, HCCICA0BATH
INOJIYYCHHOC PCHICHUE U OLUCHHUBATH HpaB,HOHO,Z[O6HOCTI> PE3YJIbTATOB;
YMCHHUEC MOJACIINPOBATL PCAJIBHBIC CUTYAIllUUM HaA S3BIKC MATCMATUKH,
COCTAaBJIAATh BBIPAKCHUS, YPAaBHCHUSA, HCPABCHCTBA U HX CHUCTCMBI 110
YCIOBUIO 3ajgaydu, HUCCICI0BATh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUCM alllrapara anre6pbl, HHTCPIPETUPOBATH HOHy‘lGHHLIfI

pe3ynbTat

YMmenue ONICpHUpoOBaATH IOHATHAMMUN cpeaHec apI/I(l)MeTI/I‘leCKOG,

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




CTaHJAPTHOE OTKJIOHEHUE YHUCIOBOrO HA0Opa; yMEHHUE U3BICKATh,
WHTEPIPETUPOBATh MH(POPMALNIO, NPEACTABICHHYI0 B TaOJHIIaX, Ha
ararpaMmmax, rpaukax, OTpakaroulylo CBOMCTBA peabHBIX MPOLIECCOB
U SBIICHUH; MpPEACTaBIATh HH(POPMALMIO C IOMOLIBIO TaOIHL U
JyarpamM; HCCIIE[IoBaThb CTATUCTUYECKHE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUUeCKUX METOJOB W DIIEKTPOHHBIX CPEICTB;
rpaguyeckn HCCIIEI0BaTh COBMECTHBIC HAOMIOAEHHS C IOMOIIBIO

JIUarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

YMeHHe onepupoBarTh MOHATHSAMU: CIY4alHBIA OIBIT M CIy4alHOE
cOOBbITHE, BEPOSITHOCTh CIIyYalHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHMEM TpaUUeCKUX METOJIOB; MPUMEHSTh
(GbopMyIbl CIIOKEHHUS U YMHOXKEHHSI BEpOSITHOCTEH, (GopMyily MOJHOM
BeposATHOCTH, Gopmyny beprymim, komOuHaTOpHBIE (GaKTBl W
(hopMyIbl; OLIEHUBATh BEPOSITHOCTH pEANbHBIX COOBITH; yMeHHE
OTIepUpOBaTh TMOHATUSAMU: CllydaiiHas BEJIIMYMHA, pacIpe/eeHue
BEPOSATHOCTEMN, MATEMATUYECKOE OKUJAHUE, TUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHUE CIy4allHOW BENWYMHBI, (QYHKIUMU paclpelesieHus u
IJIOTHOCTH  PAaBHOMEPHOrO,  IOKAa3aTeIbHOTO W HOPMAJIBHOIO
pacnpeneneHnii; yMEHUE  HCIOJIb30BaTh CBOMCTBA  HM3YYECHHBIX
pacnpeneneHni Ui pelieHus 3a1a4; 3HaKOMCTBO C MOHSTHSMU: 3aKOH
OONBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAHUN; YMEHHE
OPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCET B
OPUPOJIHBIX M OOLIECTBEHHBIX SIBICHUSIX; YMEHHUE ONEpUpPOBATh
NOHATUSAMU: COYETAHUE, MEPECTAaHOBKA, YUCIO COYETaHUHM, YHCIIO
nepecTaHoBOK; OMHOM HbrOTOHA; yMeHHEe MPUMEHSATh KOMOMHATOPHBIE
(akThl U pacCyKICHHs JUIsl PEIIeHUsl 3a7ay; OLIEHUBATh BEPOSTHOCTU
pealbHbIX  COOBITHIA; COCTAaBJISTH BEPOSTHOCTHYIO MOJENb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yiibTart

YMeHue onepupoBaTh NOHATUSAMH: TOYKA, MpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJA, IUIOCKUH Yrod,
JBYIpaHHBIN yroJ, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIUECS MpPsSIMBbIE,
NapajuIeIbHOCTh U MEPIEHANKYIAPHOCTD NMPSMBIX U TUIOCKOCTEH, YrOJ
MEXY NPAMBIMH, YTOJ MEXIY NPSIMOHW M IIOCKOCTBIO, YrOJl MEXIY

TIOCKOCTAMMU, PaCCTOAHUC OT TOYKH JO0 IIJIOCKOCTH, PACCTOAHHUEC MCKIAY




IPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE MWCIOJIb30BaTh
NpU peIIeHUH 33734 HM3y4eHHBbIE (PAKTBI U TEOPEMbl IUIAHUMETPUU;
YMEHHE OLIEHHBATH pa3Mepbl 0OBEKTOB OKPYKAIOILIEr0 MHPA; CTPOUTH
MaTE€MaTHYECKHE MOJCIHA C IMOMOIIBI0 T'€OMETPUYECKUX IOHATUNA U

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMH IMMPAKTUYCCKUC 3a]a4r

10

YMeHue onepupoBath MOHATHAMU: TUIOMAAb GUTYPBI, 00BEM (UTYPHI,
MHOI'OIrpaHHHUK, HpaBHJIBHI:IfI MHOT'OI'PAaHHUK, CCHCHNEC MHOIOIrpaHHUKaA,
KyO, TapajulefienuIe]l, Mpu3Ma, Mupamuaa, Qurypa W TOBEPXHOCTH
BpallleHus, WINHIP, KOHYC, map, cdepa, miomaab chepsl, TIomaas
MMOBEPXHOCTH MUPAMMUJIBI, IPU3MBI, KOHYca, LMIMHApa, 00bEM KyOa,
NPSAAMOYIOJIBHOTO MNapajuleenuiena, ITupaMuabl, Tpu3Mel, LAIUHIPA,
KOHYyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CCUCHUS KOHYCa M IMIIMHPA,
nmapayielbHbIe OCH WM OCHOBAaHHWIO, CEUeHHe IIapa, IUIOCKOCTD,
Kacaromasicsi ceppl, OWIMHIpPA, KOHYCa, YMEHHE CTPOUTH CEUCHHE
MHOT'OTPAaHHUKA, n300pakaTb ~ MHOTOTPaHHUKH, ¢burypsl  u
MOBEPXHOCTH BpAIICHUS, MX CEYCHHUS, B TOM YHCJIE€ C TOMOIIBIO
AIIEKTPOHHBIX CPEJCTB; YMEHUE NMPUMEHSTh CBOMCTBA T€OMETPUICCKUX
¢buryp, camMocToATeNbHO (OPMYIUPOBATH OMPEACICHUS H3Y4aeMbIX
¢uryp, BBIIBUTATH THUIOTE3l O CBOWCTBAX H  MPHU3HAKaX
reOMEeTpUIeCKUX (hUTyp, 0OOCHOBBIBATH HIIM ONPOBEPraTh WX; YMEHUE
NPOBOJUTh KJIACCHPHKANUIO (UTYp MO pasIMyHbIM MpPU3HAKaM,

BBIIIOJIHATDH HCO6XOI[I/IMI)IC JOIOJTHUTECIIBbHBIC ITIOCTPOCHUSA

11

YMeHue omnepupoBaTh MOHATUSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napaieNbHbIA TIEPEHOC, CAMMETPHSI Ha TUIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe MOA00Us, MNONOOHBIE (GUTYpPBI; YMEHHE
pacrio3HaBaTh paBHBIC M MOJ0OHBIC (PUT'YpPBI, B TOM YHKCIIEC B MIPUPOJIC,
UCKYCCTBE, apXUTEKTYpPE; MCIOJIb30BATh T€OMETPHUCCKHE OTHOIICHUS
IpU PEIICHUH 33jad; HaXOJWUTh T'COMETPUYCCKHE BEIMYHMHBI (JIJIMHA,
yroj, IUIomaas, 00BEM) MPH pElIeHWH 3aJad U3 JPYTUX Y4eOHBIX
OpeIMeToB M W3 peallbHOM  KU3HH; yMEHHE  BBIUYUCITH
reOMEeTPUYECKHEe BETUYHMHBI (IIMHA, YroJl, TJIOMaab, 00bEM, TUIOIIAIL
MOBEPXHOCTH), HCIOJB3Ysl HU3y4eHHBIE (OPMYIBI M METOJbI, B TOM
YHCIie: TUIOMIAlh MOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, [IMJIMH]IPA,

wiomaab cheprl; 00bEM Kyba, NPSIMOYTOJILHOTO Napajiesenunena,




NApaMUZbl, INPU3MBI, IWIMHAPA, KOHyca, LIapa; yYMEHUE HAaXOJIUTh

OTHOIIeHHe 00bEMOB MOJOOHBIX (PUTYP

12

Ymenue OIICpUpOBATH TIOHATUSMMU: MpsAMOYTOJibHas cucTeéMa
KOOpAuHAT, BEKTOP, KOOPAUHATEI TOYKHU, KOOPAUHATEI BEKTOpa, CyMMa
BCKTOPOB, NPOU3BCACHUE BCKTOpPA HAa YMCJIO, PA3JIOKCHUE BCKTOpPA IIO
6a3ncy, CKaJIIpHOC TIPOU3BCACHHUEC, BCKTOPHOC IPOU3ZBCACHHEC, YI'OJ
MCKIAY BCKTOpaMH; YMCHHC HCIIOJIB30BaTh BGKTOpHI)II\/JI n
KOOpI[HHaTHBIﬁ MCTOA IJid PCIICHHA I'COMCTPUUCCKUX 3adad M 3aaad

JPYTrUX y4eOHbIX IPEIMETOB

13

YMmenue BbIOMpaTh MNOAXOAAIIMNA METOJN Ul pelIeHUs 3a/]ayi;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKHM B W3Y4EHUU IPUPOJIHBIX U
OOILIECTBEHHBIX MPOLIECCOB U  SBJIEHUH; YMEHUE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MATEMAaTHUKH B HCKYCCTBE, YMEHUE ITPUBOIUTH
MpUMEpPBl  MATEMAaTUYECKUX OTKPBITUA PpPOCCUICKOW M  MHPOBOM

MaTeMaTHYE€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS

11 Harypanbsubie u niensie uncna. [Ipu3Haky qeMMOCTH HETbIX YUCE

19 Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIC JPOOH, TMPOIEHTHI,
' OeCKOHEUYHbIE MTEPHONYECKUE JpOooH

13 Apudmernueckuit KOpPEHb HaTypalibHON CTEIICHHU. HevictBus c
' apupMETUYECKUMH KOPHSIMHU HATYypPAJIbHOU CTETICHU

14 Crenenp ¢ menbiM nokazatesneM. CTeneHb C PAlMOHAIBHBIM IOKA3aTEIeM.
. CBolicTBa CTEIEHU

15 CuHyC, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl

JlelictButenbHple 4Hcia. Apu(METHYECKHE ONepaluu C JACHCTBUTEIHLHBIMHU
1.7 yucnamu. [IpuOmxk€HHble BBIYMCICHUS, NMpaBUiIa OKPYIJIEHUS, MPUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM

1.8 [IpeobpazoBaHue BeIpaKEHU

1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenble u 1poOHO-paIOHATbHBIC YPAaBHEHHS

2.2 HppaunoHaibHbIe ypaBHEHHS

2.3 TpHUrOHOMETPHYECKHE YPABHEHHS

2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HUppaimoHansHbIe HEPaBEHCTBA

2.7 [TokazarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA

2.8 TpuroHomeTpuueckre HepaBeHCTBA

2.9 Cuctembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MTapaMeTpamMmu
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Martpuna cucTeMsl TMHEWHBIX ypaBHEHUN. OnpeaeauTesb MaTpPUILIbL

3 OyHKIUKH U TPaPUKH
31 Oynkius, cnocods! 3amannus Gyaknun. ['paduk Gyskuun. B3anmuo oOpaTHbIE
. ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [leproamueckue GpyHKumnm
OO6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHW ¢(yHkumu. Hymm ¢yHknum.
3.9 [IpoMexxyTKH 3HAKOTOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIHH.
' Maxkcumymbl 1 MUHUMYMBI (yHKIuu. HawnOonpliee W HamMeHbIIee 3HAYCHUE
(YHKIMM Ha IPOMEKYTKE
33 CrenenHas (pyHKIMS ¢ HaTypaJlbHBIM M IeJbIM TokazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTotel rpadukoB ¢yHknuil. CpoiicTBa (QYHKUHH,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 IlocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHKUS MOCIEA0BATENLHOCTEN
38 Apugpmernueckass M reoMerpudeckas nporpeccur. Dopmyna  CIOXHBIX
' IIPOLICHTOB
4 Hauana maTemaTruyeckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 3TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHMIO (YHKIMI HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOOoJIbIIero M HAaMMEHBIIEro 3HaueHHUs! (PyHKLIUU
Ha OTpe3Ke
4.3 ITepBooGpasuas. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. [luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OrmucarenpHasi CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH




7.2

[IpsiMble U TJIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIIEHHs
7.5 Koopaunats! 1 BEKTOpPHI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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