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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl, TaKk Kak 00OECIIEYnBAET BO3MOKHOCTh U3yU€HUs TUCLUUILUIMH
€CTECTBEHHO-HAYYHOW HANpAaBIEHHOCTH M MPEAMETOB T'yMaHUTApPHOIO LHUKIIA.
[Tockonmpky  JIOTHYECKOE  MBIIUICHHE,  (QOpMUpyEeMOE€  TpU  HU3YyYECHUU
00y4arIMMHUCS TOHATUHHBIX OCHOB T'€OMETPUH, NMPU J0KA3ATEIbCTBE TEOPEM U
INOCTPOEHUHU LIETIOYKH JIOTHUECKUX YTBEPKACHUNM MPU PEIICHUH M€OMETPUYECKHUX
3aja4, yMEHHUE BBIABUraTb M ONPOBEPraTh TIMIIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PELIEHUH 337a4 €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmbl yueOHOro Kypca «I'eomerpusi» Ha yriryOoiéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAJIbHBIX CIIOCOOHOCTEW oOOyuarolmmxcs Ipu
U3yYeHUH TeOMEeTpPUH, KaK COCTABJIAIOLIEH MpenIMeTHON obsactu «MaremaTuka u
uHbpopMaTuKa»  4yepe3  OOecleueHHEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHUsl Oosee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX ISl YCHEIIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMATHUKH.

[TpuopureTHbIMH 3a7auaMu Kypca T€OMETPUU Ha YTIIyOJIEHHOM YPOBHE,
pPaCIIMPSIONINMH U yCUJIUBAIOIIUMH KypC 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paciIMpeHue MPEACTABICHUS O T€OMETPUU KaK YaCTU MUPOBOM KyJBTYpbI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBSA3M FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MAaTEMAaTHYECKUX MOJENSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3y4daThb
pa3HbIE SBJICHUS OKPYXAIOLIEro MUpA, 3HAHUE OHIATUIHOTO anmnapara no pasueny
«CtepeomeTpusi» yueOHOro Kypca reOMeTpuu;

(GopMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATHSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX MPUMEHSTb, YMEHHs TOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJAPTHbBIE CIIOCOOBI PEIIeHNUs 3aay;

(opMHpOBaHNE YMEHHUS pPacllO3HAaBaTh HAa YepTexkax, MOJAENAX U B peabHOM
MUPE MHOTOTPAHHHMKM M Tejla BpALLEHUS, KOHCTPYUPOBaTb I'€OMETPUUECKUE
MOJIEIIN;

¢bopMupOBaHHE NMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEJICHUM PACCYKICHUIA;

(opMUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0KA3aTEeIbCTB M AJITOPUTMOB
pELIeHMs, YMEHUSI UX NPUMEHSATh, MPOBOJUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a1a4 C MPAKTUYECKUM COJEPKAHUEM,
(opMUpOBaHHE TMpPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTeMAaTHYECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUN
JETyKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEIUICKTYalIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3yYEHUIO TEOMETPHUH;

dbopmupoBanre (PYHKITMOHAIEHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUS PAClo3HABATh TMPOSBICHUS TE€OMETPUUECKHX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYAlUsX U MPU U3YYCHUH JIPYTUX
y4eOHbIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMii, HCCIEAOBAHHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETALNU MOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBustorcs: «[IpsgmMble W TUIOCKOCTM B MIPOCTPAHCTBE»,
«MHororpannukn», «Tena BpameHus», «BeKToppl W  KOOpAWHATHI B
MIPOCTPAHCTBE», «/|BMIKEHUS B MPOCTPAHCTBE.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OMNEPUPOBATH
MOHATUSIMI», PEJICBAHTHBIMU TEOMETPHH Ha yTiyOn€HHOM ypoBHE OOydYeHHUS B
10-11 xnaccax, OTHOCUTCS KO BCEM COAEpPKATEIbHBIM JUHUSM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUM  paclpeiensercs He TOJbKO IO
coJlepKaTeNbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHHsI DenepanbHON padoueit
IpOrpamMMbl, pacnpeleNE€HHbIM MO TojJaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
00pa3zoM, 4ToObI KO BCEM OCHOBHBIM, MIPUHIMITMAIBLHBIM BOIIPOCaM 00yYaromuecs
oOpamaiiich  HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0BATENBHO U TOCTYNATENBHO, C
coOJTI0/IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0yYaroMIMXCs, pACIIUpsIs U yrayosss
e€, 00pa3ys MpOYHbIe MHOKECTBEHHBIE CBSI3HU.

[Tepexon kK U3y4eHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycioBus i auddepeHnmanuu  oOydeHUs, TOCTPOCHUS
UHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECTeYUTh YIrIIyOJIEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIICH yueOHOoro npeamera «MaremMaTuka;

MOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyUYEHUS MAaTeMaTHKU C
ya€ToM BBIOOpa Oymymiei mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
00muM 1 ipoheccCoHaTEHBIM 00pa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «I['eomeTpusi» Ha yriyOJEHHOM YpOBHE
otrBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJEJIIIO).



COAEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpud. Touka, mpsiMas, IIOCKOCTh,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOEe pacnosioxeHne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesIbHble M CKpelMBaromuecss npsMmble. [Ipu3Hakm cxpempyBaromuxcs
npsmeIx. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSAMBIX, APAJLIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHus. M3o00pakeHue
buryp B mapayienbHON MPOEKIUU. YTIbl C COHANPABIEHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSMBIMH B IPOCTPAHCTBE. [lapaienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IIJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEN. IIpocrenmue
OPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpadap, Napaulelenume],
MMOCTPOCHHUE CEYCHHU.

[lepnenaAMKYIISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIIEHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIC WM NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIECHAMKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
IIEPIICHIUKYJISIPHOU IJIOCKOCTH. OpToroHajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKyYJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT MOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  ILIOCKOCTb.
[lepneHAUKYJISIPHOCTD  IUIOCKOCTEW: INpPU3HAK  NEPHEHAMKYJSIPHOCTH  ABYX
IocKocTer. Teopema o TpEX NEPNEHINKYIAPaX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY NPSMOW U INUIOCKOCTBIO, BYTPAaHHBIN
yIOJI, JIMHEWHBIA YTOJI ABYIPAHHOIO yryia. TpEXrpaHHBIM U MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolicTBa IUIOCKHMX U
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKHu

Bunsl MHOrorpaHHuMKoOB, pa3BEépTka MHororpaHHuka. [Ipusma: n-yrosibpHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh MPU3MBI.
[Tapaynenenunen, NpsAMOYTONbHBIA — IMapajuleNeNuUIe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[TpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas mnupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIPaBUIbHOW mnUpaMunbl. IIpaBuiabHBIE MHOTOTPAaHHUKM: IPABWIbHAS IIPU3Ma U



IIpaBWJIbHAs IHPAaMHIA, NPABUIIbHAA TPEYroJibHas IHpPaMHAA W NPaBUJIbHBIN
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JOAECKAdIP U UKOCADIP.

BbluniciieHue 31€MEHTOB MHOTIOIPAaHHUKOB: pE&Opa, [AMaroHajia, YIJbl.
[Inomaas OOKOBON TOBEPXHOCTH U IIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON MHUPAMUIBI,
TeopeMa O IUIOAAN YCeYEHHOU MUPAMU/IBI.

CuMmmMmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MPAaBWIBHOM MHOIOIPDAHHMKE: CHMMETpUS
napajuleJIenuneaa, CUMMETPUS IPAaBWIBHBIX NPU3M, CUMMETpPHsS IPaBUIBHOU
IIAPAMHJIBL.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IMPOTUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHME BEKTOPOB, CYMMa HECKOJIbBKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pasloKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsmoyronpHasg  cucrtema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpA H
KOOpJIMHATaMH TO4YEK. YTOJN MexXay BekTopaMu. CKalasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesa Bpalenus

[loHATHS: IMIIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi TOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tena BpaleHHUS:
IIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, mmap. B3aumHoe pacnoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue ten
BpallleHUs Ha IuIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
NpSAMOYTOJIBHOTO Napaienenunena u cueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, HIWIMHAPA, TUpaMUabl 1 KoHyca. O0bEM I1apa U mapoBOro
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo IuHApa. llepeceuenune cdepbl u mapa ¢
iockocthio. Kacanme mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c¢epbl, cepbl, BNHUCAHHON B MHOTOIPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB UM TEJ BPALIEHUSI: CEYEHUS IUITUHIpa
(mapaJulenbHO M MEPHEHAUKYJISPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBaHHIO U MPOXOJAIINE YEPE3 BEPUIMHY), CEYEHU 1Iapa, METObI IIOCTPOEHUS
CEUYEHHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYyLIEN TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepauuu Haja BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXkeHUdA. lIpsMoyronbHas
CHCTEMA KOOpAMHAT B pocTpaHcTBe. KoopauHatel BekTopa. PasnoxxeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH T'E€OMETPUUYECKHUX
3amad.

JABHKEeHUSA B MPOCTPAHCTBE

JIBrkenus npoctpaHcTBa. OTtoOpakenus. [BUKEHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWXCHHN. BuIbl JIBWKEHWN: TapayIeNbHBIA TEPEHOC,
LEHTpaJbHAsl CHUMMETpUs, 3€pKajbHas CUMMETpPUS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BocCIUTaAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4lI€Ha  POCCHMCKOTO  O0OIecTBa,  NPEACTaBICHHWE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMH,
IpoLenyp TpakKJAHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U JAPYroe), YMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
GyHKIUSIMY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKECHUS K
IPOILIJIOMY U HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOM IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHH B JAPYIMX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEeIIbHOCThIO YYEHOrO0, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIMTAHME:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTHUYeCKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, pacCy)ACHUH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuveckoe BOCIMTAHHE:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro v 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATUH U
OTHbIXa, peryJspHas (pu3ndecKkass akTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHON JIEATENbHOCTBIO;

6) TpynoBO€ BoCcIIMTAHUE:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U peald30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM00Opa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH;

7) 3K0JIOTHYECKO€e BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJbTYpbl, TOHUMAHUE BIMSHUS
COIMAIbHO-PKOHOMUYECKUX TMPOILIECCOB HA COCTOSIHHE MPUPOAHOW M COIMATbHOU
Cpenbl, 0OCO3HAHUE TJI00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIEM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK IS pemieHus 3amad B 00J1acTu
OKpY>KaloIlle Cpe/bl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIEJICTBUM JJIsl OKPYKAIOILIEH CPEeibl;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, ITOHUMAaHHE
MaTeMaTUYeCKOM HayKh Kak cdepbl UYeJOBEHYECKON AesTENbHOCTU, STaroB €€
pPa3BUTUS. W 3HAUYMMOCTU JUISl Pa3BUTUS LMUBWIM3AIMU, OBJIAJICHUE SA3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJbTypOW KaK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH MPOEKTHYI0 U WCCIEIOBATEILCKYIO JCSTEIBHOCTD
WHMBUTyJIbHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Ba3oBble Jjornyeckue AeiicTBUA:

BBISIBJISITH M XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
00OBEKTOB, TIOHSATUH, OTHONIICHWA MEXIY TMOHATHUSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /11 000OIIIEHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPKICHHUSAX, MpeAjiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ U OT TPOTUBHOTO), BLICTPAUBATh apTyMEHTALINIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BEIOMpATh CMOCOO pemieHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHWS, BBHIOMpATh HauOoJiee TMOAXOASIMMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPHEB).

Ba3oBhlIe ucciieqoBarebLCKHe 1eCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SIBICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyIIMpOBaTh 000OLICHUS U BBIBOJBI MO pE3yjbTaTaM
NpOBEAEHHOTO  HAONMIOACHMSA, HCCIEAOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUII;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISATh eUIUTH WHGOPMAIMU, TaHHBIX, HEOOXOOUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBATh U HWHTEPIPETHPOBATH HH(GOPMAIMIO PA3IMYHBIX BHIOB U
¢dbopm npencraBieHus;

CTPYKTYpHUpOBaTh MH(POPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH IPaPuUeCcKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJIHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHbIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (JOPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX N TIHMCBMECHHBIX TCKCTaX, AaBaThb ITOJACHCHUSA I10 XOI[y peIHeHI/IH 3agavuu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yIbTaT;

B XOJIe¢ OOCYXXIICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOI TEMBI,
npoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOWCK
pEIICHUs, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JIPYTHX YYaCTHHUKOB
nuasnora, oOHapy>XMBaTh Pa3jM4Me M CXOJCTBO IMO3UINNA, B KOPPEKTHOU (opme
dbopMyIHUpPOBaThH PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICOBAHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
IIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

BJa/JIeTh HAaBBIKAMH  TO3HABATENBHONH  pediiekcuu  Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB, BIA/ICThH
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3aa4u;

PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUIUHBI
JOCTHKCHHS TN HEIOCTHKCHHSI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYTBHON
paboThl TpU pemieHuH YYeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOU
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacmpeneisiTh
BUIBl PpaboOT, IOTOBapHUBATHCS, OOCYKAATh TNPOIECC W PE3yabTaT pPadOTHI,
0000111aTh MHEHNS HECKOJIBKUX JIFONEH;

y4acTBOBaTh B TPYNMHOBBIX Gopmax paboThl (00CYyx)aeHUS, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMbl» H WHBIC), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTMMHU YJICHAMH KOMAHIbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJla B OOIIMH MPOIYKT MO KPUTEPUIM, CHOPMYITHUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca oGyyaronuiicss HAy4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHM MOHSITHSAMH CTEPEOMETPUM IPU
pELIeHNN 334 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATH AKCMOMBI CTEPEOMETPUU U CIICACTBUSA W3 HUX IPHU PELICHUU
FeOMETPUUYECKUX 3a/1a4;

e KJACCU(UIUPOBATh B3aUMHOE PACIIOJIOKEHHE NPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U MIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO OINEpPUPOBATh TMOHATHUAMH, CBSI3AHHBIMM C yIjJamMu B
IPOCTPAHCTBE: MEXAY MPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pAacmo3HAaBaTb OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (TpU3Ma,
NUpaMU/a, MPSIMOYTOJIbHBINA NapajuieNnenunesn, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(PUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMH, CBA3AHHBIMU C  CEUCHHUEM
MHOTOIPAaHHHKOB IJIOCKOCTBIO;

* BBINOJIHATh napajuiebHOE, LEHTPAIbHOE U OpPTOTOHAJILHOE
IPOEKTUPOBAHUE (UTYP HA IMJIOCKOCTb, BBINOJHATh M300pakeHUs: QUryp
HAa IUIOCKOCTH;

* CTPOWUTH CEUYECHMsS]I MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIIATH IUIOIIAAM  ITOBEPXHOCTEH  MHOTIOIPAHHUKOB  (IIpU3Ma,
NUPAMUJIA), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POPMYT;

e CBOOOJHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CHUMMETPHUHM, LEHTP, OCh M IUIOCKOCTb CUMMETPUU
burypsr;

e CBOOOJHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIMMHU BEKTOpaM MU
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHUWA U
HAXOXKJEHUE TIE€OMETPUYECKUX BEJIMYUH, IIPUMEHAS HM3BECTHBIE METOJbI
IIPY PEUICHUM MATEMATUYECKUX 3a/1a4 IMOBBILIEHHOTO U BBICOKOTO YPOBHS
CJI0’)KHOCTH;

e IMPUMEHATH MPOCTEHUIINE MPOrpaMMHBIE CpPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;

* U3BJIEKATh, IPEOOPA30BBIBATE W HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YEepTeKax U pPUCYHKAX;

e IMPUMEHATH IIOJyYCHHbIE 3HAaHUA Ha IMPAKTUKE: CpaBHHUBATh U
aHAIM3UPOBAaTh PEALHBIE CUTYAllMH, MPUMEHITh U3yUYECHHbIC MOHATUS B
Opolecce IOMCKAa PElIeHUs] MaTeMaTU4eckKu  CcHOopMyIMpOBaHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE T€OMETPUH,
UCCJIEIOBATh MTOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUe 3a/1ayi,
CBSA3aHHBIC C HAXO0XKICHUEM I€OMETPUUYECKUX BEJINYUH;

e UMETh NPEICTaBICHUS 00 OCHOBHBIX 3TallaXx Pa3BUTHS FEOMETPUHU Kak
COCTAaBHOM 4acTu (yHJaMEHTA Pa3BUTUS TEXHOIOTHM.

K koniy 11 kiacca oGyuaronuiicss HAy4uTCs:



CBOOOJHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBATh MOHATUSAMH, CBSI3aHHBIMU C TEIAMH BpAILEHUS: [UJINHAPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tejla BpalleHus (UMIUHAP, KOHYyC, cdepa U map) u
OOBSACHATH CIIOCOOBI MOTYYESHHSI T BPALLCHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpALIECHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (POpMyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOMHALUAMU TEN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
OMMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLIECHUS MEXKY TUIOMIAIIMU MIOBEPXHOCTEH U 00bEMaMu
IIOJOOHBIX TEN;

n300paxarb H3ydaeMble (UIYpbl, BBIIOJIHATh (BBIHOCHBIE) IUIOCKHE
YepTE)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OTNEPALMU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCICHHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIIEHHE PACCTOSHUN OT TOYKUM 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUH;
CBOOOZHO OMEpPUPOBATh MOHSTUSIMH, CBSI3AHHBIMH C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUS MHOTOTPAHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM — NEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOdpa30BaHus MOA00US;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAIllEHUS: CEYCHHs IMINHIPA
(mapanenbHO U NEPHEHINKYIISIPHO OCH), CEYEHMs KOHyca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YepEe3 BEPIINHY ), CEUEHHUS 11apa;
UCIOJIb30BaTh METO/Bl IIOCTPOCHUS CEUEHUMH: METOJ CJIEAOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararoliMX HECKOJIbKO IIAaroB PEIICHUs, €CIU YCIOBHS
IPUMEHEHUS 33J]aHbl B SIBHOM U HEIBHOU (hopMe;

pemiaTe 3aJa4d Ha JIOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOLICHWM U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKHX 3a/1a4;

IPUMEHATh  IIOJyYCHHbIE  3HAHMWS  Ha  IIPAKTUKE:  CpPAaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYyallMH, IPUMEHATh U3YUYEHHBIC
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA  PEUICHUS
MaTeMaTHYecKu  CPOpPMYIUPOBAHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peanbHbBle CUTyallUM Ha S3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C MCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATHH U TEOpEM,
anmapata anreOppl, pemaTrh MNpPAaKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXO0KJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyHJaMEHTA Pa3BUTHS TEXHOIOTHM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (mudpoBbIe)
n/n MPOrpamMmbl Bcero Kontpoannkie  IpaxTudeckue oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypesI
1 Bgenenue B crepeoMeTpuio 23 1
’ B3anmHO€ pacnosioxKeHUe NpsIMbIX B 6 |
MIPOCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTL NPSIMBIX U )5
IJIOCKOCTEH B MPOCTPAHCTBE
VYrusl U pacCTOSHUS 16 1
MHororpaHHuKu 7 1
BekTopsbl B mpocTpaHcTBE 12
g HOBToPeHHe, 000011IeHNE U CHCTEMATA3 AL 5 )
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM (uudpoBbIe)
Ne i/ Koutpoabubie IIpakTnuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypen
1 AHanmMTH4YeCKasi TeOMETPUS 15 1
) [ToBTOpeHwMeE, 06061116111:16 51 15 1
CUCTEeMAaTH3AIIHsI 3HAHUHA
3 O0BEM MHOTOTpaHHHKA 17 1
Tena BpameHnus 24 1
5 [Tnomaau MoBEpPXHOCTU U OOBEMBI 9 |
KPYTIBIX TET
6 JIBrokeHUS 5 1
7 [ToBTOpeHwme, 06061116111:16 51 17 )
CUCTeMAaTH3aIIHsI 3HAHUIA
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJabHsbie
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3yUeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypcbl

OcHOBHBIE IIpaBUIIa U300pPAKEHUS HA
PHUCYHKE INIOCKOCTH, NapajIEIbHBIX
IpsSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, Mpsimasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBuiia U300pakeHUsI Ha pUCYHKE
TUTOCKOCTH, MapalJIeIbHBIX TPSIMBIX
(OTpE3KOB), CEpeIMHbI OTPE3Ka

[TonsTHSA: IEpeceKaroIuecs MIOCKOCTH,
MepEeCEeKaOIINECs MpsiMasi U TUIOCKOCTb;
MOJTYTIPOCTPAHCTBO

[onsTHs: IEpeceKaroIuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsMasi U TUIOCKOCTH;
TIOJTYTIPOCTPAHCTBO

MHororpanHuK#, H300paskeHue
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIECTBYIOLINX 00BEKTOB

MHororpanHuK#, H300paskeHue
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoObl 3a1aHUS
IPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U TJIOCKOCTEH

10

N300pakeHne ceueHni MIpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT UYepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUN Pa3HbIMU LIBETAMU

11

N3o00pakeHne ceueHni MIpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT Yepe3 uxX
pé6pa. N3o0paxeHue nepecedeHus
MOJTYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUN Pa3HBIMU LIBETAMU

12

N300pakeHne ceueHni MIpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT Yepes3 uxX
pé6pa. N3o0paxeHue nepecedueHus
MOJTYYEHHBIX IIOCKOCTEN. PackpamrBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

13

N300pakeHne ceueHni MIpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT Yepe3 UxX
pé6pa. N3o0paxeHue nepecedueHus
MOJTYYEHHBIX IIOCKOCTEN. PackpamrBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

14

Merton cnenoB sl TOCTPOSHUS CEUCHUH




15

Meropn cieoB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHuil MPSIMbIX U
IJIOCKOCTEMN

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHH.
CBolicTBa nIepece4eHU MPSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceueHuit B mupamMue, Kyoe
o TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX qepTexcel‘i U 3aI1MCh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamMue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTencel‘/’I U 3aI1MCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceueHuit B mupamMue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTEKEH U 3alUCh I11aroB
MOCTPOEHUS

20

[TocTpoenue ceueHuii B mupamMue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTEKeH U 3alUCh 11aroB
MOCTPOEHUS

21

[ToBTOpeHue mianumerpun: Teopema o
IPONOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX uepTekax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPUH




23

KonTpoabHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anmHOe pacnoyioxKeHUe NpsIMbIX B
npoctpadcTBe. CKpeluBaroIuecs
npsimble. [Ipu3HaKy CKpeluBarommxcs
npsimMbIxX. [lapaniensHble npsiMele B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM NapalIeIbHOU
JAHHOM IIPSIMOM, NIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoii. Jlemma o nepeceyeHun
NapaJuIEIbHBIX MPSAMBIX INTIOCKOCTBIO

26

[TapamiensHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPELIUBAIOIINUXCA MPSMBIX

27

[TapamienpHOE MPOEKTUPOBAHKE.
OcHOBHBIE CBOWMCTBA NApaAJIIEIBHOTO
pOeKTHpOBaHus. M300paxeHne pa3HbIxX
¢uryp B mapayuieabHON MPOEKIUN

28

[lenTpanbHas MpoEKIUs. YTOII ¢
COHaIpaBJICHHBIMU CTOPOHAMU. VYrona
MEXIY IPSAMBIMU

29

3amaun Ha TOKa3aTeILCTBO U
HCCJIEIOBAaHUE, CBSI3aHHEIE C
PaCIOIOKEHUEM TIPSIMBIX B POCTPAHCTBE

30

[TonATHA: mapauIeIbHOCTD MPSAMOKN U
IUIOCKOCTH B NpocTpaHcTse. [Ipu3Hak
NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.




CaolicTBa napauIeIbHOCTU IPSIMON U
IUTOCKOCTH

31

I'eomeTrpuueckre 3ajaun Ha BBIYUCIICHHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHne cedyeHns, MPOXOIAIIETO Yepes3
JIAHHYIO MIPSIMYIO HA YEPTEKE U
[apaJuIeIIbHOTO APYrou npsmMont. Pacuér
OTHOLLEHUN

33

[MapannensHas MPOSKIHs, TIPUMEHEHNE
JUTSL IOCTPOCHHSI CEUCHUH KyOa n
napaenenunena. CBoncTaa
napauicjicnuIcaa U mpru3mMbl

34

[TapannensHble ockocTH. [Ipu3Haku
NapauIeIbHOCTU JBYX IUIOCKOCTEH

35

Teopema 0 napaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, IPOXOAsIIeH
yepe3 TOUKY, He MPUHAIJIEKAIYI0 JaHHON
IUIOCKOCTH U CIIE/ICTBUS U3 HEE

36

CBolicTBa napajuIeIbHBIX INIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX ITEPECEUEHUS
IIpY IEPEeCeUeHUH JBYX NMapauieNbHbIX
MIJIOCKOCTEN TpeThen

37

CoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpPEC3KaxX NapaJICIbHBIX IMMPSAMBIX,
3aKJIIOUYEHHBIX MEKy MapalIeIbHbIMU
IUIOCKOCTSIMH; O TIEPECCUCHUH TPSIMOA C
JBYMSI TIApAJICTBHBIME TUIOCKOCTSIMA




38

[ToBropenue: Teopema Iudaropa na
IIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a ¥ PSIMOYTOJIBLHOTO
napasuiesenumnea

41

Brruncnenue nmuH OTPE3KOB B KyOe U
PSIMOYTOJIBHOM IapajuieIenuIe e

42

[lepnieHqUKyYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTU IIPSIMOHN U
IIJIOCKOCTH

43

[lepieHAUKYIAPHOCTD NPSIMOI U
mrockoctu. [Ipusnax
NepPHEHAUKYISIPHOCTH MPSMOUN 1
MJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAILIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHAUKYIISIPHON K INIOCKOCTH

45

[TnockocTu U nepneHANKYISPHBIE UM
npsiMble B MHOTOTpaHHHUKaX

46

[ImockocTu U NepHneHaUKyJIApHbIE UM
IPsIMBbIE B MHOTOI'PaHHHUKAX

47

[lepneHauKyIsp N HAKJIOHHAS.
[TocTpoenue nepneHAuKyIsipa U3 TOUKHA Ha
IPSIMYIO

48

[lepnennuKymsip U HAKJIOHHAS.




[TocTpoenue nepneHuKyIsipa U3 TOUKHU Ha
IpSAMYIO

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

49
(mpsimast 1 oOpaTHast)

50 Teopema o Tpéx nepneHAUKyIIpax
(mpsimast 1 oOpaTHas)

51 Yron Mexay CKpeluBarIIMUC
IPSIMBIMU
[Touck nepreHuKyJISPHBIX MPSIMBIX C

52 MOMOUIbIO NEPIIEHANKYIIPHBIX
IIJIOCKOCTEN

53 OpToroHaJibHOE TPOCKTUPOBAHUE
[Moctpoenue ceuenuii kyba, mpuU3MBbI,

54 IIPaBUIILHOM MUPAMUJIBI C IIOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU
[Moctpoenue ceuenuii Kkyba, mpuU3MBbl,

55 MPAaBWIBHON TUPAMHUJIBI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIUU
CuMMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJbHO TU10cKOoCTU. [1mockocT
CUMMETPUN B MHOTOTPAaHHHUKAX

57 [Ipu3Hak neprneHauKyISPHOCTH IPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTHU

59 [IpaBuiabHBIE MHOTOTPAHHUKH. Pacuér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

60 CnocoObI ONTyCTUTH TIEPIICHIUKYJISPHI:




CUMMCTpPUs, CABUT TOYKH 110
napajuieIbHON MPAMON

61

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KoHnTtposbHas padota "B3anmuoe
pacmojoKeHue NPSAMbIX U IIOCKOCTEH B
MPOCTpaHCTBE"

63

[ToBTOpEeHME: yrona Mexay MpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJIBLHOM TPEYTOJbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroyi MexIy
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerprueckrie METObI BBIYUCICHUS
yrIjla MeXAy MPSIMBIMU B MHOTOIPaHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JTUHEMHBIX
YTJIOB IBYyTPAHHOTO yTIiia

67

[lepnenaukynsapHslie maockoctu. CBoicTBa
B3aMMHO NEPIEHANKYISPHBIX IIOCKOCTEN

68

[Ipu3Hak nepneHuKyIsIpHOCTH
IJIOCKOCTEM; TeopeMa O MPsIMOM
[IEPECEUCHHUS IBYX IIIOCKOCTEH
NEPIECHIUKYIJISAPHBIX TPETHEN TUNIOCKOCTH

69

[IpsiMoyTroBHBIN Mapauienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA IPIMOYTOJIBHOTO
napajuieienunena

70

Teopema o AuaroHanu NPSMOYTOJILHOTO




napamiejenuicaa u CJICACTBUC U3 Hee

71

CrepeoMeTpHuuecKkre U MpUKIIaTHbIE
3a/1auu, CBSA3aHHBIE CO B3aUMHBIM
PaCIOIOKEHUEM MPSAMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MPSMBIE,
napajuieIbHbIC TNIOCKOCTH B CTaHIAPTHBIX
MHOTOT'PaHHHUKAX

73

[Tapa mapanienbHbIX TIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEX]Ty CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaIUAX

74

PaccTosinue OT TOYKH 10 MIOCKOCTH,
paccTosiHUE OT MPSMOM 10 TUTIOCKOCTH

75

Brruucnenue paccTosHUN MEXITY
CKPELIUBAIOIIMMHUCS IIPSIMBIMHU C
IIOMOILBIO TIEPIICHAUKYJIIPHOMN TUIOCKOCTH

76

TpéxrpanHblil yroJy, HEpaBEeHCTBA JIA
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIia

77

DNeMeHTHI ChEepUIECKOI TeOMETPHH:
reoJIe3nyYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padora "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHUN "MHOTrOrpaHHUK
Y €70 DJIEMEHTHI"

80

[Mupamuaa. Buasl nupamua. [lpaBunsHas
nupamua




IIpusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

81 [IpaBunbpHas mpuszma !

2 [IpssmMoit napainenenunen, 1
IPSIMOYTOJIBHBIN Tapajienenures, Kyo

23 Breinykieie MHOTOrpanauku. Teopema |
Ditnepa
Brinykiibie MHOTOrpannuku. Teopema

84 Oitnepa. [IpaBuibHbIC U TOTYyIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonTtponbsHas padora "MHororpanHuKT" 1

26 [TonsiTHe BekTOpa Ha MIOCKOCTH U B |
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOpOB 1

89 [IpaBuno napamienenumnena 1

90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1
Paznosxenue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIeKAIIUX B OJHOU 1
IJIOCKOCTH

92 CkansipHo€ NMpOU3BEICHHE 1

93 Boruncnenue yriia Mex1y BEeKTopaMu B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

96 [Ipocreiimume 3aga4n ¢ BEKTOpaMHu 1

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

98 O060011IeHNE U CUCTEMATHU3AIUs 3HAHUN 1




99 O06o01IeHre U cUCTeMaTU3alus 3HaHUN 1
100 Hroroas koHTpOJbHAs paboTa 1
101 Hrorosast KoHTpOJbHASA paboTa 1
102 O06o01IeHre U cucTeMaTU3alus 3HAaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KJIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Hdara undgposbie
Nen/m | Tema ypoka Kontpoabusie IlpakTHueckue
Bcero u3yyeHusi o0pa3oBaTeJIbHbIEC
padoThI padoTsbI
pecypchl
| [ToBTOpenue Tembl "KoopauHaTel BEKTOpa |
Ha IJIOCKOCTH U B IPOCTPAHCTBE"
) [ToBTOpenue tems! "CkansipHoe |
MPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpenue Temsl "Boruucienue yria |
MEXIy BEKTOpaMH B MpOCTpaHCTBE"
4 [ToBTOpEHHE TEMBI "Y paBHEHHE PSIMOMH, |
MPOXOIAIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |
yYpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, |
ypaBHEHHUE MJIOCKOCTH B OTPE3KaxX
7 BekTopHoe npousBenenne 1
2 JInHeHbIE HEPAaBEHCTBA, JUHEMHOE |
porpaMMHUpPOBaHUE
9 JIuHeitHbIe HEpaBEHCTBA, JTUHEIHOE |
porpaMMHUpOBaHUE
10 AHamMTHYECKHE METO/IbI pacyéTa yria |
MEXAy NPSMBIMU B MHOTOTPaHHUKAX
1 AHaNMTUYECKHE METO/IbI pacyéTa yria |
MEXAY MIOCKOCTSIMU B MHOTOTPaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOYKHU 10 1




IJIOCKOCTH B KOOpAHWHATAX

Haxoxnenue paccTostHulA OT TOYKHU 10

13
TUIOCKOCTH B Ky0e

14 HaxoxneHnue paccTostHulA OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON MTUPAMUJIE

15 KonTtponbHas pabora "AHanutuueckas
reoMeTrpus"

16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKH

17 CedeHuss MHOTOTPAaHHUKOB: METO/I CIEI0B
CeueHust MHOTOTPAHHUKOB: CTaHAapTHHIE

18 IUIOCKOCTH, ITEPECEUEHUS IPAMBIX U
IJIOCKOCTEN

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napajuielbHble CEYEHUs

20 [TapannenbHble NpsIMbIE U TUIOCKOCTH:
pacy€t OTHOLIECHMI
[TapannenbHble IPSIMBIE U IJIOCKOCTH:

21 YIJIBI MEKTy CKPEIIMBAOIIUMHUCS
IPSIMBIMHU
[lepnennukymsipHbIE IPSMBIE U

” MJIOCKOCTH: CTaHAAPTHBIE Maphl
NepHeHANKYISIPHBIX MIOCKOCTEN U
NPSIMBIX, CHMMETPUU MHOTOIPAHHUKOB
[lepnennukymsipHbIE IPSMBIE U

23 MJIOCKOCTH: TEOpEMa O Tpex
NepHeHANKYIsIpax

24 [lepnienauKyIpHbBIC IPSAMBIE U




IIJIOCKOCTHU: BBIYMCIICHUA AJIMH B
MHOI'OI'paHHHUKaXx

25

[ToBTOpenue: miomanu
MHOTOYTOJBHUKOB, ()OPMYIIBI JISI
ioniaiel, cooopakeHus moao0us

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJBLHUKOB, (POPMYJIBI JJISI
ioniaien, cooopakeHus moao0us

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJBHUKOB, (POPMYJIBI JJIsI
10 e, COOOpaKEHUSI IO I00Ms

28

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IUIONIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 101001

29

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLIA U ITIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHUs MOJ00us

30

Kontponbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O06BEM Tema. O0BeM IPSIMOYTOJIBHOTO
napaieNenunena

32

3amaun 00 yaABOCHUHU Ky0a, O KBaJApaType
Ky0a; 0 TPUCEKITNH yria

33

CrepeoMeTpHYeCcKHe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MPSIMOYTOJIEHOTO
napaJuielenueaa

34

[Ipuknagubie 3a1a41, CBSI3aHHBIE C




BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO

napajuienenunena

35 O06BEM npsAMON TIPU3MBI

36 CrepeomeTpuyecKkue 3a/1a4u, CBI3aHHbIE C
BBIUKCIICHHEM 00bEMOB IPSIMON TPU3MBI

37 [Ipuknansble 3a1aun, CBSI3aHHBIE C
00BEMOM NPSIMOI TPU3MBI
Brruncnenue 00bEMOB TeI ¢ TOMOIIbIO

38 omnpenenénHoro uHTErpana. O0bEM
HAKJIOHHOM IPU3MBI
Brrunicnenue 060bEMOB TeI ¢ TOMOIIbIO

39 onpeaenéHHoro uurerpaia. Oobém
UpaMUbI

40 ®opmyna 06béMa mupamuibl. OTHOIIEHUE
00bEMOB IMUPaMU/I C OOIITUM yTIIOM

41 ®opmyna 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB MMUPAMH/L C OOLITUM yTIIOM

42 CrepeomeTpuyuecKkue 3a/1a4u, CBI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
00BbEMaMH TTUPAMHUTBI

VKJIQJHbIE 337a4U 110 TEME BEMBI

II "O6
Tell', CBSI3aHHBIE ¢ 00BEMOM HAKJIOHHOU

44 ! 0
MPU3MBI

45 [Tpukagueie 3anaun mo Teme "OOBbEMBI
Ten", CBSI3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Ipumenenne 00bEMOB. Beiuncnenue

PaCCTOSAHUA 00 IMMIOCKOCTH




KonTponpHas padora "O0bEM

47 .,
MHOTOTpaHHHKA
Hunuaapudeckasi MOBEPXHOCTD,

48 o0pa3yroniye HUINHIPUISCKON
MOBEPXHOCTH

49 Hunmuaap. [psmoi kpyroBoit HUIUHIP.
[Tnomaap MoBEpXHOCTH LUIMHAPA

50 Konnueckast moBepXxHOCTh, 00pa3yromne
KOHMYeCKOU nmoBepxHoctu. Konyc

51 CeueHne KOHycCa IIOCKOCTHIO,
napauIeTbHON MIIOCKOCTH OCHOBAHUS

57 VYceu€nnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH U
MTOJTHOM TOBEPXHOCTH KOHYCA

54 [Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeoMeTrpuueckue 3aJaun Ha

55 I0Ka3aTeIbCTBO U BBIUHUCIIEHUE,
MOCTPOCHUEM CEUYCHUH IIMIINHIPA, KOHYyCa
CrepeoMeTrpuueckre 3aJaun Ha

56 I0Ka3aTeIbCTBO U BEIUHUCIIEHUE,
MOCTPOCHUEM CEUEHUH IMINHIPA, KOHYyCca

57 [MpuknanHbie 3a1a4u, CBSI3aHHBIC C
[UTHHPOM

58 [Ipuknanuble 3a1a4u, CBsI3aHHBIE C
[IUTHHIPOM

59 Cdepa u map




60

[Mepeceyenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
TUTOCKOCTBI0. By 1 m300pakeHue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. B 1 n3o6pakenue mapa

62

VYpasuenune chepsol. [Inomanas chepsl u eé
yacTeu

63

Cummetpust chepsl U mapa

64

CrepeomeTrpuueckue 3aa4 Ha
J0Ka3aTCJIbCTBO U BBIYHUCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4i Ha
J0Ka3aTCJIbCTBO U BBIYHUCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

66

[MpuknaaHbie 3313491, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYMCJICHHS B OKPY)KHOCTH, CTaHapTHBIC
monoous

68

Paznuunsie KOM6I/IHa]_II/II/I TCJI BpallICHUSA U
MHOI'OI'paHHUKOB

69

3anaun o reme "Tena v MOBEpXHOCTH
BpaieHus"

70

3agaun no Teme "Tena U MOBEPXHOCTH
BpaleHus"




71

KonTtposnshas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0béMm mnuHIpa. Teopema 06 00bEMe
MpAMOro MUJInHApPA

73

Brrunciienne 00bEMOB TeI € TIOMOIIHIO
onpenenéHHoro uaterpaiga. Oobém
KOHYycCa

74

[Tnomaay GOKOBOH M OJIHOMH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHBIE C
BBIUMCIICHHEM 00BEMOB IMIIMHIPA,
KOHYyCa

76

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1
MJI0ILA I TOBEpPXHOCTEHN Ten"

77

OO0BEM 1Iapa M MapoBOTrO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomasns
chepsl. CTepeoMeTpUUYSCKUE 3a1a49H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
nrapa, mapoBOT0 CETMEHTA M IapOBOTO
CEeKTopa

78

[Tpuknagueie 3agaun 1mo Teme "OOBbEMBI
Ten", CBsI3aHHBIE C O0BEMOM II1apa u
miomaasio cepbl. COOTHOMIEHUS MEKITY
TUTOMIA/ISIMU TTOBEPXHOCTEH U 00bEMaMHU
IIOIOOHBIX TEI

79

[TomoGHBIC TENa B TPOCTPAHCTBE.
N3menenune o0bEMa mpu mo100mm.
CTtepeoMeTpHUCCKHE 33]Ia4H, CBI3aHHBIC C




BBIYHCIICHUEM O6’béMOB TCI U HJIOH_IaI[eI‘/JI
MTOBEPXHOCTEN

80

KonTponpHas padora "[Inomaan
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX TeNl"

81

JBwxenus npoctpancTBa. OTOOpaKeHHS.
JIBmxenus u paBeHCTBO (puryp. OOuue
CBOMCTBA IBW)KCHUU

82

Bubl iBukeHnil: napamieabHbIN
MepPeHoC, IEHTpaIbHasl CHMMETPHS,
3epKajbHasi CHMMETPHSI, TOBOPOT BOKPYT
PAMOM

83

[Ipeo6pazoBanust mogodus. [Ipsmas u
cthepa Diinepa

84

['eomeTpuueckue 3anaun Ha TPUMEHEHUE
IBIDKEHUSA

85

KoHnTtposbHas padota "BekTops! B
MpOCTpaHCTBE"

86

Ob6o6maromee nosropenue 11 noHATU U
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTU3allHsl 3HAHHI:
"[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
B NMPOCTpaHCTBE"

87

Ob6o6maromee nosropenue 11 noHsATU U
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3allHsl 3HAHUI:
"BekTopsl B mpocTpaHcTBe”

88

Ob6o6maromee nosropenue 11 noHsATU U
MeT0/10B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTHU3alIus 3HAHWIA:
"BekTopsl B mpocTpaHcTBe”

89

Ob6o6maromee nosropenue 11 noHsATuit U
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aus 3HAHUU:
"O6beM MHOTOTrpaHHUKA"

90

O6o06matomee moBTopeHue 11 moHsITHI 1
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3alIus 3HAHWIA:
"O6beM MHOTOTrpaHHUKA"

91

O6o06matomee moBTopenue 11 moHsITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTHU3alIus 3HAHMIA:
"Tlnomaau MOBEPXHOCTU U O0BEMBI
KpYTJibIX Ten"

92

O6o6matomee moBTopenue 11 moHsITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTHU3alIus 3HAHWIA:
"TInomaau MOBEPXHOCTU U O0BEMBI
KpYTJbIX Ten"

93

HroroBast koHTpOIBHAs paboTa

94

Hrorosas koHTpoOJbHASA paboTa

95

[ToBTOpEHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHu!

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojb B pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




97

Hcropus pa3BuTUs CTEPEOMETPUU KAK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

100

Hcropus pasBUTHs CTEPEOMETPUM KaK
HayKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HayKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMOBI

10 KJIACC
Kon o
S p— IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOeHHs 0CHOBHOI
00pa3oBaTe/IbHOM MPOrpPaMMbl CpeHero 001ero o0pa3oBaHus
pe3yJbTarTa
7 ['eomerpus
7.1 OnepupoBaTh NOHATHSIMU: TOUYKA, MpsiMas, INIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEACTBUSA M3 HUX IPHU PELICHHUH
FeOMETPUUECKUX 3a7a4
73 OnepupoBaThb TOHATHAMH:  NIapAJUIENBHOCTE M NEPNEHIMKYIAPHOCTD
NPSIMBIX U MJIOCKOCTEH
74 KnaccudunupoBare B3auMHOE pPACIIONIOKECHHE MPSIMBIX M TIJIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh NOHATHSMHU: JBYI'PAaHHBIA yTOJ, TPaHU JABYTPAaHHOTO Yrija,
7.5 pebpo IBYrpaHHOTO yria, JMHEWHBIA Yroll JBYTpPAaHHOTO yTia, IpaaycHas
Mepa JIBYTPaHHOTO yria
76 OnepupoBaTh MNOHATHSIMH: MHOTOTPaHHUK, BLIHyKnLIUﬁ U HEBBIITYKJIbII
MHOT'OIPAHHUK, 3JIEMEHThl MHOTOTPAHHUKA, TPaBUIIbHBI MHOTOTPAHHUK
77 Pacnio3dnaBath OCHOBHBIE BHUJbI MHOTOIPAHHHMKOB (MHMpaMuja, MpU3Ma,
MPSIMOYTOJIBHBIN TTapajuIeJIenuIe], Kyo)
KnaccupunupoBarh  MHOTOTpaHHUKH,  BbIOMpass  OCHOBAaHHUS IS
7.8 KJIacCU(UKaLUU (BBITYKJIbIe U HEBBIMYKJIbIE MHOTOTPAaHHUKH, MPaBUIbHBIC
MHOTOIPAHHUKHU, IPSIMbIE U HAKJIOHHBIEC TPU3MBbI, TapaJLJICIICTIUIIE/Ib])
7.9 OnepupoBaTh NOHIATUSIMU: CEKYIIAs JIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB
710 OOBSICHITh MPUHIUIIBI TIOCTPOSHUSI CEYCHUN MHOTOTPAaHHUKOB, HCIONB3Ys
METOJ1 CIE0B
CtpouTh cedeHHUs MHOTOIPAHHMKOB METOJOM CJENOB, BBINOJHATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXH M3 PHUCYHKOB NPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXKIEHUE T'€OMETPUYECKHX BEIMYMH IO 0Opasuam
WIN alIroOpuUTMaMm, NPUMEHSsST M3BECTHBIE AHAJUTUYECKUE METOJbl MpU
7.12 peUIeHUM  CTAaHJApPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIICHUE
paccTOSTHUN MeXAYy ABYMS TOYKAMH, OT TOYKHU IO MPSMOHM, OT TOYKHJIO
IIJIOCKOCTH, MEKTy CKPEIIMBAIOIIUMHUCS MPIMBIMUA
Pematp 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMYMH IO OOpasiam
WIM aIroOpuTMaM, HPUMEHSS H3BECTHBIC AHAJUTUYECKUE METOIbl NpH
7.13 pEUIEHUN CTAaHJIAPTHBIX MATEeMAaTHYECKUX 3aJlad Ha BBIYUCICHHUE YTJIOB
MEXAY CKPEIIMBAIOIIUMUCA MNPAMBIMHA, MEXKIY MPSIMOM M IUIOCKOCTBIO,
MEXIY IJIOCKOCTSIMHU, ABYTPAHHBIX YIJIOB
Borancnare 00bEMBI U IIIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
7.14 nupamMuga) ¢ TpuUMEHEHHeM (OpMyJI, BBIYHCIATh COOTHOIICHUS MEXKITY
TUTONIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX MHOTOTPAHHUKOB
7.15 OnepupoBaTh MNOHSATUSAMH: CHUMMETpPUS B MPOCTPAHCTBE, LEHTP, OCh HU




IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (UTYPHI

W3BnekaTh, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HH(POpPMAIUIO O

7.16 IMPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, IMpeACTaBICHHYI0 Ha
4yepTexax U pUCyHKax
[IpumensaTh Teomerpudeckue (GakThl AT PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEINojaraloluX HECKOJbKO IIAaroB peIIeHUs, €CIU YCIOBHS
MPUMEHEHHUS 3aJIaHbl B SBHOU (hopme
718 [Ipumenars npocTediMe MNpPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3a]1au
719 [TpuBoaUTE MpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoae u
JKU3HH, pACIIO3HABATh MPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpyMeHsTh MONMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PeajbHbIC
CUTYallUd U MPUMEHSTh U3yUYEeHHBIC MOHITHS B MPOLIECCE TIOUCKA PEIIeHUs
MaTeMaTH4ecku cQOopMyJIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
7.20 CUTyallul Ha S3bIKE TE€OMETPHUH, HMCCIEIO0BATh IMOCTPOCHHBIE MOJCIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreOpsl,
pemiatb  MpaKTUYeCKHWE  3aJadd,  CBS3aHHBIE C  HAXOXICHHUEM
F€OMETPUUECKUX BEIMYMH
11 KJIACC
Kon .
S p—— IIpoBepsiembie NpeMeTHbIe Pesy.IbTAThI 0CBOEHHS 0CHOBHOI
0o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yjabTarTa
6 ["'eomerpus
OnepupoBaTh MOHATHAMH: LUJIMHAPUYECKas MOBEPXHOCTb, OOpas3yrolne
6.1 WIMHIPHYECKON TOBEPXHOCTH, IIWIMHIP, KOHHWYECKash MOBEPXHOCTb,
o0pa3yronire KOHHYeCKOi MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEpXHOCTh
6.2 PacnoznaBaTh Tena BpameHus (UIUHIP, KOHYC, cdepa u map)
6.3 OOBSICHATD CITOCOOBI TTOJIYUYCHHS TEJI BpaIlleHUS
6.4 KrnaccuduimpoBars B3aMHOE pacioyiokeHue chepbl U MIOCKOCTH
OrnepupoBaTh NOHIATHSMU: IAPOBOM CEIMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
6.5 CErMEHTa, IIApOBOM CIIOI, OCHOBaHME LIAPOBOTO CJIOS, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOM CEKTOP
6.6 Boruncnare  00BEMBI W IJIOMIAAM  TIOBEPXHOCTEH Tel  BpallCHHUS,
) T€OMETPUUYECKHX TEJ C MPUMEHEHHEM (hOpMYIT
OnepupoBaTh MOHATHSMH: MHOTOTPAaHHUK, BIUCaHHBIK B cdepy u
6.7 OTHCAHHBIN OKOJIO c(epbl, cepa, BIUCaHHAsE B MHOTOTPAHHUK MU TEJIO
BpallleHus
6.8 BbyncnsaTe COOTHOLIEHUST MEXKIY IJIOMIAASIMHU MOBEPXHOCTEN U 00bEMaMu
MOI00HBIX TET
6.9 HSO6P3.>K3TI> u3ydaemble (UTYpel OT PYKHM M C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
BeInonmHATE  (BBIHOCHBIC) IIJIOCKHE YEPTEKHM W3 PHUCYHKOB IPOCTBIX
6.10 00BEMHBIX (QUTYp: BHUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYCHHS Tel

BpaIleHUs




6.11

W3BnekaTb, WHTEPHPETHPOBATH M IMPeoOpa3oBBIBATh HH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, NpeACTaBICHHYI0 Ha
YepTexKax U pUCyHKaX

6.12

[IpumensTh TeoMeTpudeckre (GakThl IS PEUICHHS CTEPEOMETPHYECKHUX
3a/1a4, MPENONAralluX HECKOJbKO IIAaroB pEUIeHUs, €CIA YCIIOBUS
MIPUMEHEHHUS 33/1aHbI B SIBHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIONTHATE  IEHCTBUS  CIIOXKCHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
yMHO)KeHI/IH BeKTOpa Ha YuCIio, OGB}ICH}ITB, KaK1uMHn CBOﬁCTBaMH OHHA
o0JIagaroT

6.15

[IpumensTH NpaBUIIO Napasuieenuneia Ipyu CI0KEHUN BEKTOPOB

6.16

OnepupoBaTb NOHATUSAMU: JAEKApTOBbI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI
MEXJly BEKTOpaMH, CKaJsipHOE NPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHbBIE U
KOMILIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymMMy BEKTOPOB M NpPOHM3BEJIECHHE BEKTOpAa HAa YHCIO, YTroll
MEXIy BEKTOpaMH, CKaJIspPHOE IMPOMU3BEICHUE, PACKIAIbIBaTh BEKTOP IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aaBath IIOCKOCTh YpPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19

Pemate mpocreiiiiine reoMeTpuyecKue 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJMHATHOT'O METO/a

6.20

Pemrate 3agadd Ha J0Ka3aTCIbCTBO MAaTCMATHYCCKHX OTHOIIICHUH H
HAaXOXIACHUC T'COMETPUUCCKHUX BCJIMYHUH II0 o6pa3uaM WKW aJlrOpuTMaM,
MIPpUMCHIA HN3BCCTHBIC MCTOABI npu peuIcHNN CTaHAApPTHBIX
MaAaTEMAaTHYCCKUX 3aJa4

6.21

[IpumensTh mpocTeiilie NporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4

6.22

IIpuBoguTE NpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
YKU3HHM, paCIIO3HABATh MPOSABIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTH MONMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEajbHbIC
CUTYyallMu U MPUMEHSITh U3yYCHHbIC TTOHSATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTH4ecKu cPOpMYJIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTYyallUd Ha S3bIKE TE€OMETPHUH, HCCIIEOBAaTh IOCTPOCHHBIE MOJEIU C
MCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U TEOpeM, ammapara aareOpsl,
pemath ~ NPAaKTHYECKUE  3a/Jaud,  CBSI3aHHBIE C  HAXOXJIECHUEM
reOMETPUUYECKUX BEJIUYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KUIACC

Kon

HpOBepﬂeMbIﬁ IJICMECHT COACPKAHUSA

7

I'eomerpus

7.1

OcHOBHBIE TOHATHUA cTepeoMeTpud. Touka, mpsimMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonATHe 06 aKCHOMATUYECKOM IOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJICICTBUS U3 HUX

7.2

B3aumHOE pacnoioskeHne NMpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, TapAJUICIbHbIC
U cKkpemmBaromuecs npsmble. [lapamienbHOCTE NpAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: MAapajulebHbIE MpPsIMBIE B IPOCTPAHCTBE, NApaUIEIbHOCTb TPEX
IpSAMBIX, MApAJICIBHOCTh MPSAMOM M IUIOCKOCTH. YTIIBIC COHAIpaBICHHBIMU
CTOPOHAaMH, yTOJI MEKIY NPAMBIMH B NpOCTpaHCTBE. llapamienbHOCTh MIOCKOCTEN:
MapajuleJbHbIE IUIOCKOCTH, CBOMCTBAa NapaJUlelbHBIX IIOCKOCTe. IIpocreiiime
IIPOCTPAHCTBEHHbIE (UIYpbl HAa IJIOCKOCTH: TeTpa’ap, KyO, MNapajuienenumnes,
MMOCTPOEHUE CEUYECHHI

7.3

[lepneHUKYyIApHOCTh MNPSAMOM M IUIOCKOCTU: IIEPIEHIUKYISIPHBIE IpsAMbBIC B
IIPOCTPAHCTBE, NMPSAMBIE NAapaUICIbHBIE U NEPIECHIUKYISAPHBIE K IUIOCKOCTH, NPU3HAK
MEPIEHIUKYISIPHOCTA IPSIMOM U IUIOCKOCTH, TeOpeMa O MPsSMOM MEPIIEHIUKYIIIPHON
IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: yTOJI MEXAY NPSAMOHN U INIOCKOCTBIO, IBYI'PaHHBIN
yroJl, JUHEWHBIN Yrojl IBYIPaHHOrO yria. [IeprneHIuKyissp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 MIJIOCKOCTH, MPOEKLUs (PUTYphI Ha
IJIOCKOCTh. [IepreHIUKyYIIpHOCT IUIOCKOCTEN: IMPU3HAK MEPIEHIUKYISIPHOCTH JBYX
miockocteil. Teopema o TpéX nmeprneHaNKyIsIpax

7.4

[loHsAiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JEMEHThl MHOIOIPAHHHUKA, BBIMYKIbIE U
HEBBIMYKJIbIE MHOTIOI'DAaHHUKM, pa3BEPTKa MHoOrorpaHHuka. llpusma: n-yromapHas
npu3Ma, TpaHU U OCHOBaHUS MPHU3MBbI, MpsMas U HAKJIOHHas MPU3MBbI, OOKOBas U
II0JIHAsl TIOBEPXHOCTH Npu3Mel. [lapamienenunen, npsAMoOyrojapHbId Napaieienune] 1
ero cpoicrBa. [lmpammpa: n-yrosipHas nmupamuaa, TPpaHW U OCHOBAaHHWE IMHUPAMUIBI,
OOKOBasi W TOJHAs MOBEPXHOCTh MHPAMHJbI, MpPaBUIIbHAS M yCEUEHHAs MUpaMUa.
OneMeHTbl mNpu3Mbl M nHUpaMuibl. [IpaBUiIbHBIE MHOTOIDAHHUKHU:  IOHSTHE
[IPaBWJIBHOIO MHOTOTpPaHHMKA, IIpaBWIbHAs MpU3Ma M [paBUiIbHAas NHpPaMUAA,
MpaBWJIbHASA TPEYTobHAsI MUpaMKIa U MPaBUWIbHBIN TeTpasap, Kyo. Ilpencrasnenue o
IIPaBWIbHBIX MHOTIOTPAHHUKAX: OKTa’ap, JOAEKa’ap U ukocadapyrue CeueHus
MIPU3MBI U TUPAMUIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOYKH, MPSMOM, MIOCKOCTH.
OneMeHTBl  CUMMETPUM B NHpaMuAax, MapajuleNIeNANeax,  IPaBHIBHBIX
MHOT'OIPaHHUKAX

7.6

Bbruncnenue »1€MEHTOB MHOTOTPAHHUKOB: pEéOpa, nuaroHanu, yriel. Ilmomans
OOKOBOW MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMON MPU3MBI, TIJIOMIAh OCHOBAHHIA,
TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPsIMO TTpu3MbL. [L1o1maas 60k0BO# MOBEPXHOCTH U
ITOBEPXHOCTH NPABWIBHOW NUPaMHUABI, TEOpEMA O IUIOMIAJA YCEUYEHHON MHUPAMHUJIBI.
[Tonsatue 06 06péMe. OOBEM MUpaMuIbl, IPU3MBI

7.7

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXIY IUIOIAASIMU TTOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEJT




11 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

6

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yoOIINe ITWIHHIPHYCCKON MOBEPXHOCTH, OCh
IWIAHIPUYECKON TMOBEPXHOCTH. L[WimHMHIp: OCHOBaHWMS W OOKOBas IMOBEPXHOCTD,
oOpasytoias 1 0Ch, TUIOaAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH

6.2

Konundeckast moBepXHOCTh, 00pa3yOIIMe KOHMYECKOH MOBEPXHOCTH, OCh U BEpIIHHA
KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpasyromas U OCh,
mIoma s OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opa3zyrolme Hu
BBICOTA, OCHOBaHMs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, TuaMeTp, IUIoMaab moBepxHoctu cheprl. Bzaumuoe
pacmnonoxeHue chepsl U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIomaahb

chepsl

6.4

N3o00paxkeHne Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka MIIMHIpA U KOHYCa

6.5

KomOunanmu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIN OKOJIO
cdepsl, chepa, BMCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUS

6.6

[Tonstre 06 o0béMe. OcHOBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO MapajuieNienumesia u cieacTBus u3 He€. O0BbEM HMIMHIPa, KOHYCA.
O06BEéM mapa u rwiomazas chepsbl

6.7

[Tomo6HbIe Tena B nmpocTpancTBe. COOTHOIICHUS MEXIY IIOMIAIIMH TIOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TENT

6.8

Cedenuss uunuHiapa (MapajyieIbHO M TMEPHEHIUKYJISAPHO OCH), CEYEHUs] KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPINHY ), CEUSHUS [1apa

6.9

Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXEHHWE W BBIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. Pa3noxkeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
Bektopam. [IpaBuio napamnenenumnesna. Pemenue 3anad, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOPAMU

6.10

[IpsiMmoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreitimne 3amaum B KOOpAWHATaX. YTojl Mexay Bekropamu. CkalspHoe
MPOU3BEICHUE BEKTOPOB. BBIUKCICEHUE YIVIOB MEXAY NPSAMBIMH U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELIEHUHA TEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUSA
NPOBEPSIEMOI0  OCHOBHOI 00pa30oBaTeJIbHOI MPOrpaMMBbl CpeHero o0o1ero
TpeOoBaHus o0pa3oBaHust

Brnanenne Meromamu J0Ka3aTeNbCTB, AITOPUTMAMHU pEIICHHS 3a/ad;
yMeHue (GopMyJIHpOBaTh W ONEPUPOBATH MOHATHUSAMH: OIpEIeNCHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPHUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTH4YecKOW HHIYKIUY;
IPOBOJNTH JI0KAa3aTEIbHBIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLICHUBATh
1 JOTMYECKYI0  TPaBHJIBHOCTh  PAcCyXJIEHHWIl; yMEHHE OIepHpOBAThH
HOHSATHSMHI: MHOXKECTBO, TOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMHU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB U SBJICHUI U MPH PEIICHUH 337134, B TOM
YHcie U3 IPYruX y4eOHBIX NMPEIMETOB; YMEHHUE ONEePHPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMHU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHUH 33129

YMeHue omnepupoBaTh MOHATHAMHU: HATypallbHOE YHCIO, IIEJI0E YHUCIIO,
CTETIEHb C IIeJIbIM IOKa3aTesieM, KOpeHb HaTypallbHOW CTENEHH, CTEIEeHb C
palMOHANBHBIM TTOKA3aTesIeM, CTENEeHb C JCWCTBUTENBHBIM ITOKa3aTeleM,
JorapuM YHUCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIO, HPPALMOHATIBHOE YHCIIO,
MHO)XECTBA HATypaJbHBIX, MEJNbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
2 Yrces; YMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00Iuit
JIeTUTeNh W HauMeHbllee oOmmee KpaTHoe, anroputM EBkimmpma mpu
pelIeHNH 3a7a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMHU
CUHUCIICHUS; YMEHHE BBIMIOJIHATH BBIYMCIICHIE 3HAYCHUH U TpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPAKEHHH; yYMEHHE  ONEPHPOBATh  IOHATHUSMH:

noCiacaA0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKa}I nporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YyObIBarollas TIeOMETpUYecKas IPOrPecCHus;
YMEHHE 3a/1aBaTh II0CJIEJOBAaTEIIBHOCTH, B TOM YHCIE C IOMOILBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YHUCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb W  aApPryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUICKCHBIX  YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajreOpauyeckas); yMeETb
IPOM3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMHU;
IPUBOANUTH MPUMEPHI MCIIOJIb30BAaHMS KOMITJIEKCHBIX YKCEN; ONEPUPOBAThH
HNOHATUSAMM:  MaTpuua 2x2 u  3%x3, omnpeaenuTenb  MaTpHLb,

FEOMETPUYECKUI CMBICIT OTIPEACTUTEINS

YMeHHne onepupoBaTh MNOHATHSAMHU: PALMOHAIbHBIE, WPPALUOHAJIBHBIE,
MOKa3aTelbHbIC, CTENEHHBbIC, JIOTAapU(PMUUIECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMbI; yMEHHE OIEpUPOBATH
HOHATUSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMAa YPABHEHUM M HEPABEHCTB, PABHOCHJIBHOCTH
ypaBHEHUN, HEPABEHCTB M CHCTEM; YMEHHE peniaTb YypaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOLIBIO pA3JIMYHBIX MNPUEMOB; pEIIATH
yYpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl C M[apaMETPOM; MPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI1 PEIICHUS MAaTeMaTHYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U PeaIbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTH (DYHKIUH,
NEPUOIMIHOCTh (DYHKIIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYyHKUIUHM, HauOOJbIlee W HAUMEHbIIEe 3HAUYCHUS
GyHKIIMM Ha TIPOMEKYTKE, HEMpEephIBHAs (PYHKIHS, aCUMIITOTHI Tpaduka
¢yHKIMU, TIepBas M BTOpas MPOW3BOAHASA (DYHKIMH, F€OMETPUYECKUN U
bU3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OMNpeAeIEHHBIN
UHTETpajl; YMEHHE HaxOAMThb AaCUMNTOTHI Tpaduka (YHKIHUH; yMEHHE
BBIUUCIISITH ~ MPOW3BOJHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKIHMW; yMEHHE HaXOIUTh MPOU3BOJHBIC JJIEMEHTAPHBIX (QYHKIWH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHHUS (DYyHKIHA,
HaXOIUTh HAWOONBIINE W HAaWMEHBINIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM arllapaTa MaTeMaTHYecKOro
aHalM3a; MPHUMEHATh TPOHM3BOTHYIO [UISI HAXOXICHHUS HAMITY4IIero
pelieHusi B MPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX H

bu3MYeCKUX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia; HNpUBOAWUTL HNPUMCEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (QyHKIHS,
KOMIO3UIUS (DyHKIMHA, JWHEHHas (QYHKUMSA, KBaapaTu4yHas (QYHKIHUS,
pauMoHanbHas (QYHKIMSA, CTeNeHHas (QYHKIHA, TPUTOHOMETPUUYECKHUE
¢yHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmMuydeckas (PYHKIIMH; YMEHHE CTPOUTh TpaduKu H3yUYCHHBIX
¢yHKUMH,  BBINOJHATH  nIpeoOpa3oBaHust  rpadukoB  (YHKIHUH,
UCIMOJb30BaTh TPapUKH Ul W3y4EHUsS MPOLECCOB M 3aBUCUMOCTEH, Ipu
peleHn: 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 3334 U3 pPEalbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJIy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpapuKH (QPYHKIUH [UIs pelieHus ypaBHEHMH,
HEpaBEHCTB M 3aJady ¢ IapaMeTpaMu; H300pakaTb Ha KOOpPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJa4dl pa3HbIX TUIOB (B TOM 4YHUCIE Ha
MPOIICHTHI, JOJU W YacTH, Ha JBWKEHHE, PabOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTU YIpPaBICHUS JTUYHBIMU U CEMEHHBIMU
(GbUHaHCaMM); COCTaBJIATh BBIPAKEHHS, ypaBHCHHUS, HEPABEHCTBA W HX
CHUCTEMBbl MO YCJIOBUIO 3aJlayd, HUCCIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TPABAONOAOOHOCTh PE3YIbTATOB; yMEHHE MOICIUPOBATH
peanbHble CUTyallud Ha $S3bIKE MATEMAaTHKHU; COCTaBIIATH BBIPAXKCHMUS,
ypaBHEHUs, HEPABEHCTBA U UX CHCTEMBI IO YCIIOBUIO 3aJ1a4H, UCCIIEIOBATh
MOCTPOCHHBIE  MOJENM C  HUCIONB30BaHHMEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHSAMHU: CpelHEe apupMETHYECKOe, MEIAHaHa,
HauOOJIbIIIee U HAUMEHBIIICEe 3HAUCHUS, pa3Max, JUCIICPCHUs, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHUE W3BIEKaTh, MHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYI0 B Ta0lHIaX, Ha Auarpammax, rpadukax,
OTPaXXarollyt0 CBOWMCTBA PEAJbHBIX MPOLECCOB U SIBICHUM; MPEACTABIATh
uHPOPMAIIMIO ¢ TIOMOIIBIO TAOMWI[] W JHarpaMM; HCCIIEIOBaTh
CTaTUCTUYECCKHUE HOaHHbIC, B TOM YHCIIC C HpI/IMeHeHI/IeM Fpaq)I/I‘IeCKI/IX
METOJIOB M AJICKTPOHHBIX CPEJICTB; IpaMUECKU MCCIIEC0BATh COBMECTHBIC

HaOJIIOICHNUS C TOMOIIBIO TMarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMeHue OnepupoBaTh IMOHATUAMU: CIy4alHBIA OINBIT M CIIy4alHOE

coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIONB30BAaHUEM TpapUUECKUX METO/OB; INPHUMEHSTh
(GOpMyIIBI CIIOKCHHS W YMHOXCHHUS BEPOSATHOCTEH, (OPMYIy IOTHOM
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  CllydyaiiHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTUYeCKOe OKUAAaHUE, MUCIEPCUsl M CTaHAApPTHOE OTKJIOHCHHE
CllydallHOW  BEJMYMHBI, (YHKIMHU  paclpelesieHus: U IUIOTHOCTU
PaBHOMEPHOTO, TTOKA3aTEIbHOTO M HOPMAIBHOTO paclpee/IieHni; yMEHUe
UCTIOJIb30BaTh CBOMCTBA M3YUYCHHBIX pacHpeAeieHUN I pelIeHus 3ajad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIICIOBAaHU; yMEHUE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OoJIPIIMX YHCET B NPUPOTHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OIIEpUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHMH,
YHUCIO  TEpecTaHoBOK; OmHOM  HplOTOHa;  yMeHWe  TPUMEHSTH
KOMOWHATOpHBIE (aKThl U PaCcCyKICHUS Ul PEIICHUs 3a]ad; OI[CHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATh BEPOSTHOCTHYIO MOJEND U

UHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMM: TOYKa, MpsMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJIa, JIOCKUI yroil, IByTpaHHbIN
yroJ, TpEXTPAHHBIA YTroJl, CKPEUIMBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEPIEHIUKYJSIPHOCTh MPSIMBIX U IUIOCKOCTEH, yroil MEXIy MNpsSMbIMHU,
Yroja MeXAy TMpsSMONM U IUIOCKOCTBbIO, YroJl MEXIy IUIOCKOCTAMH,
paccTosiHhe OT TOYKM JI0 IIJIOCKOCTH, PAcCTOSHUE MEXAY HPSIMbIMH,
paccTOsTHUE MEX]y IUJIOCKOCTSIMU; YMEHHUE HCIOIb30BATh MPHU PEIICHUHU
3aJa4 u3ydeHHble (DAKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOJIEIM C TIOMOIIbI0 TE€OMETPUYECKHX TIOHATUA U BEJIIWYUH, pPEellaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAL (QUIYphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHHKA,
Ky0, Napaenenurne], npu3Ma, NHpamuaa, (urypa U TOBEPXHOCTh
BpaIlleHMs, LWIMHAP, KOHYC, map, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMUBI, MPHU3MBI, KOHyCa, LWIMHApPA, 00BEM Kyoa,
NPSMOYTOJIBHOTO Mapajuleenunea, HHPaMUAIbI, HPU3MBI, HIMHApA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHMS KOHyca M LMIMHIPA,

napamiCiIibHbIE OCHM HWJIM OCHOBaHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (PUTYphl U MOBEPXHOCTHU
BpAIlleHUs, UX CEUEHHUS, B TOM YHCJI€ C MTOMOIIBIO AJIEKTPOHHBIX CPEJCTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CAMOCTOATEIHHO
dbopMyIIMpOBaTh OMpEAeeHUsI H3y4YaeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaxX M MpHU3HAKAX TEOMETPUYECKHX (Uryp, 0OOCHOBBIBATH WIIU
OMpOBEpraTh HX; YMEHHE NPOBOAUTH KIacCHPUKAIUIO (UTYp IO
pPa3IUYHBIM TPU3HAKaM, BBINOJIHATHE HEOOXOIUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS
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YMeHue onepupoBaTh TOHSATHUSMH: JBW)KEHHE B  IMPOCTPAHCTBE,
HapauieJIbHBI MEPeHOC, CHMMETPUsI Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUS, TOMO00HBIE QUTYPBI;, YMEHHUE
pacro3HaBaTh paBHbIE W MOJOOHBIC (UTYPHI, B TOM YHCJIEC B IPHUPOJE,
UCKYCCTBE, apXUTEKTYpPE; MCIOIb30BaTh IT€OMETPHYCCKHE OTHOLICHUS MTPU
pelIeHnH 3alad; HAXOJHWTh TI'COMETPHYCCKUE BEIMYMHBI (IUIMHA, YTOII,
Ionaas, 00bEM) MpH PelICHUH 3a7ad U3 JAPYTHX YYEOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HH; YMEHHUE BBIYHUCIISITH T'€OMETPHYCCKUE BEIUYUHEI
(umHa, yroiy, IUIOMAab, OOBEM, IUIONIAJh MOBEPXHOCTH), HCIOIB3YS
W3y4YeHHbIe (GOPMYJIBI ¥ METOIbI, B TOM YHCJE: IUIONIAJb MOBEPXHOCTH
nUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUIoaas chepsl; 00bEM Kyoa,
HPSIMOYTOJIBHOTO  MApajUIeieNuea, MUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOIO0HBIX (QUTYP
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YMeHue ornepupoBaTh MOHATUSIMU: MPAMOYTOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOW3BEICHHE BEKTOpa Ha 4YHUCIO, Pa3lioKeHHWE BEKTOpa Mo 0a3ucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE MPOU3BEACHHUE, YIOJd MEXKIY
BEKTOpAaMHU; YMEHHUE HCIOJb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METO]

JUISL peIIeHUs TeOMETPUUYECKUX 3aa4 U 331a4 APYTruX y4eOHbIX IPEIMETOB
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YMenue BI:.I6I/IpaTI> MOAXOAAIINNA METO s pelICHUA 3ala4n; TIOHUMAHUC
SHAYUMOCTH MATEMATUKHW B HU3YUCHHH INPUPOJHBIX H O6H_ICCTBGHHBIX
nmponeccoB u HBHGHHﬁ; YMCHHUC pPaACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUC MMPHUBOJUTH IMPUMCPBI MaTEMATUYCCKHUX

OTKPBITUIA POCCUICKON U MUPOBOM MAaTeMAaTUYECKOW HAYKH




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

EI'2 11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOoCTH HEIbIX YUCE
12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JICCATUYHBIC JIPOOHM, MPOLEHTHI,
’ OCCKOHEYHBIE TTEPUOANIECKUE APOOH
13 Apudmernueckuit KOpPEHb HaTypaJIbHON CTEIIECHU. JHencreus c
. apupMeTHIeCKUMHU KOPHSIMH HaTypalbHON CTETIEHH
14 Crenenp ¢ 1enbiM mokazareneM. CTeneHb € palMOHAJIbHBIM IIOKa3aTelsieM.
' CaoiicTBa cTenEHN
Ls CuHyc, KOCMHYC M TaHIEHC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHUCIOBOT0 apryMeHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HATypaabHBIEC JTOTApU(MBI
JetictBurenbHple 4ucia. ApuMeTHUYECKHe omeparuu ¢ JICHCTBUTEIbHBIMU
1.7 gucnamu. [lpuOnmk€HHBIC BBIYHMCICHUS, TpaBHUiIa OKPYTJICHUS, MPUKHUIKA U
OLICHKA pe3yJIbTaTa BBIYUCICHUM
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenbie 1 poOHO-palIMOHATILHBIC YPAaBHEHHS
2.2 HppauroHanbHble ypaBHEHUS
2.3 TpuronHomeTpudyeckre ypaBHEHUS
24 [TokazaTenbHbIC U JOoTapUDMUUECKIE YPABHEHUS
2.5 Ilenbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 WppannonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuueckrue HEPaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHHUU. OnpeenuTellb MaTPULIbI
3 OyHKINUH U TpaPUKH




OyHk1ws, cnocodbl 3amanus Gyakuuu. ['paduk ¢ynknun. Bzanmao obpartHbie

> ¢yukuuu. YétHele n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKIMI
O6nacth ompeneneHuss U MHOXKECTBO 3HaueHWH (yHkmuu. Hymn Qyskiumm.
39 [TIpoMeXKyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITHH.
MaxkcumMyMbl 1 MUHUMYMBI (pyHKIMH. HamOonbpiiee m HauMeHbIIee 3HAUYCHHUE
(GYHKIIMN Ha TPOMEKYTKE
33 CreneHHas (QyHKIUS ¢ HaTypaJdbHBIM W IEJBIM IOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS n-Ol CTEIIEHU
34 Tpuronomerpuyeckue GyHKIUH, HX CBOMCTBA U IpaduKu
3.5 [oxa3zaTtenpHas u norapudmuyeckast QyHKIIUH, UX CBOWCTBA U IpaduKu
36 Touku paspsiBa. AcuMOToThl TpadukoB (QyHKiui. CBoiicTBa (HyHKIHIH,
HETPEPHIBHBIX HA OTPE3Ke
3.7 [ocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS TOCIEI0BATEILHOCTEH
33 Apudmerndeckass M reoMeTpuueckas nporpeccuu. Dopmyna  CIOXKHBIX
IIPOIICHTOB
4 Hauana MmaTreMaTH4eCcKOro aHaJm3a
4.1 [TpousBoanas pyukiuu. [Ipon3BoHBIE 2JIEMEHTApHBIX (PYHKITAN
[IpumeHneHrne TPOW3BOMHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 9KCTpeMyMbl. HaxosjaeHne HauOoNbIIero ¥ HaMMEHBIIETO 3HA4YeHUs (pyHKIHH
Ha OTpe3Ke
4.3 [TepBooOpa3znas. UaTerpan
5 MHOKeCTBa ¥ JIOTHKA
5.1 MHO3k€eCTBO, onepaluy HaJl MHOKeCcTBaMH. J{lnarpammel Diinepa — Benna
5.2 Jloruka
6 BepoaTHOCTb U CTATUCTHKA
6.1 OnucarenbHas CTaTHCTUKA
6.2 BeposTHOCTE
6.3 Komb6unaropuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe U TITIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEPXHOCTH BpaIICHUS
7.5 KoOpaMHAThl U BEKTOPBI




