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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl, Tak Kak 0OECIIeYnBAET BO3MOKHOCTh U3yUEHUs TUCLUUILUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpYEMOE€  TpU  HU3YyYEHUU
00y4aroIMMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELICHUU N€OMETPUYECKHUX
3a1a4, yMEHUE BBIABUIaTb U ONPOBEpPrarb TIMIOTE3bl HENOCPEICTBEHHO
VCIIOJIB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro Kypcea «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTuka u
uHbpopMaTUKa»  4yepe3  OoOecleueHHEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX JIJISl YCHEIIHOTO NPO(PECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHbIMH 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
paCIIMPSIONINMH U YCUIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHNe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMHUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEMAaTHYE€CKUX MOJENSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3ydaTb
pa3HbIE SBJICHUS OKPYKAOLIErO0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CrepeomeTpus» yueOHOro Kypca reOMeTpuu;

(GopMUpOBaHHE  YMEHHUS  BJIAJIEThb ~ OCHOBHBIMM  HOHSTHSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITb, YMEHHs JTOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaH/IapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHUpOBaHNE YMEHHUS pPacllO3HAaBaTh Ha YepTexkax, MOJAENAX U B peabHOM
MUpE MHOTOTPaHHUMKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

dbopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEICHUM PACCYKICHUH;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTebCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI WX NPUMEHSATh, MPOBOJUTH J0KA3aTEIbHbIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHME MpPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEeMAaTHUUECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUHT
JEAYKTUBHBIX PACCYyKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUIEKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpEca K U3YUEHHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHAIEHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACIO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YUYCHHUH JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJIENEH,
WHTEPIPETAINH MTOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COZIEp’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M MIOCKOCTU B  MPOCTPAHCTBEY,
«MHuororpanuukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YyriayOJEHHOM YpPOBHE OOydYeHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepkKaTEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE JIOTMYECKUX yMEHUM  paclpeiensercs He TOJbKO 10
coJiepKaTeNbHBIM JTMHUSAM, HO U 10 TojmaM obydeHusi. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHms DenepanbHON padoueit
IpOrpamMMbl, paclpeleNEHHbIM MO0 TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIIPOCaM 00yYarouecs
oOpamjaiiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEIOBATENBHO U TOCTYNATENBHO, C
coOJTr0/IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMXCs, PACHIUpsIs U yrayomsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3HU.

[lepexos kK U3y4eHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycrnoBus aiui  auddepeHnuanum  oOydeHHUs, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro npeamera «MaremaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MAaTeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, oOecreunBas NMPEEMCTBEHHOCTh MEKIY
00muM 1 poeccruoHaTbLHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henenmto), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTH4YECKOM MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
IapajulesibHble M CKpelMBaromuecs npsMmble. [Ipu3Hakum cxpemuBaromuxcs
npsmeIx. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayienbHON MPOEKIUU. YTIbl C COHAMPABICHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSMBIMH B IPOCTpaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl HAa IUIOCKOCTH: TETpajap, NapajuleNenumnen,
MMOCTPOCHUE CEUYCHUM.

[lepneHAMKYISPHOCTD IPSIMOUM U INIOCKOCTH: MEPIIEHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
IIEPIIECHIUKYJIIPHOU IIJIOCKOCTH. OpTtoroHajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  ILNIOCKOCTb.
[lepneHAMKYJISApPHOCT  IUIOCKOCTEW: MPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
II0CKOCTEN. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B IPOCTPAHCTBE: YroJl MEXAy HNPSMOW U INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHMX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Bunasl MHOrorpaHHuMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsi IOBEPXHOCTh MPHU3MBI.
[Tapaynenenunesn, NpsMOYTONbHBIA — NMAapajuleNeNUIe] W €ro  CBOMCTBA.
Kparyaiime nyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yrombHas mnupamuia,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIPaBUIbHOW mnUpaMunbl. IIpaBuiabHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma U



IIpaBWJIbHAs IHPAMHUIA, NPABUIIbHAA TPEYroJibHAs IHpaMHAA W NPaBUJIBHBIN
TeTpadap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JNOAECKAdIP U UKOCAIP.

Bbluucienue 57eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YIJbl.
[Tnomans OOKOBOM TOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBIL
[Tnomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH MPABHIBHON MHUPAMUIBI,
TEOpEMA O TUIOLIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B NOPOCTPAHCTBE. DIIEMEHTbl CHUMMETPUM  IMPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIenunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IPABUIIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOKEHUSI BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
[loHaTHE KOMIUIaHApHBIE BEKTOPBI. lIpM3HAK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pasjoKEHUM BEKTOpA MO TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsmoyrompHasgs  cuctema  KOOpAMHAT B
npocTtpancTBe. KoopauHatel BekTopa. CBs3b MEXAy KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkKIy BekTopamu. CKalsipHOE MPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[MoHATHS: IWIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi MOBEPXHOCTH,
chepudeckas TOBEPXHOCTh, OOpasyrolmue moBepxHocTed. Tenma BpaleHHUS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. HM3o0pakeHue ten
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CBoOicTBAa 00BEMOB Ten. Teopema 00 00bEMeE
NpSMOYTOJBHOTO Mapajenenunena u cueactsuss u3 He€. OO0bEM mpsMol U
HAKJIOHHOM NPU3MBbI, HIWIMHAPA, TUpaMuabl 1 KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHAs B
IIMHAP, ONHCaHHas OKoJo IwuHApa. llepeceuenne cdepbl W mapa ¢
iockocthio. Kacanme mapa u cdepbl miockocteio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIOmanas chepsl U €€ JacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB UM TEJ BPAILIEHUSI: CEYEHUS LIUITUHIpa
(mapayuielbHO YW TNEPHEHAMKYJISAPHO OCH), CEYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepauuu Haja BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUd. lIpsMoyronbHas
CHCTEMA KOOpPAWHAT B IIpocTpancTBe. KoopauHatel BekTopa. PasnoxxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JABUKeHMs B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWXKCHHWH. BuIbl JIBWKEHWN: TapayIeNbHBIA TEPEHOC,
LEHTpaJbHasl CHUMMETPUs, 3€pKajbHas CUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUIHCKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIEAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) maTpMoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMAaTUYECKON HIKOJIBI,
UCIOJb30BaHUE D3THUX JOCTIKEHHUH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IOBEACHUS, CBSI3aHHOTO C NMPAaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€MaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTJIbIXa, PeryisipHasl pu3ndecKasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy0oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
pa3nuuHeiM  chepam  MpodecCHOHANBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIN BBHIOOD
Oynymei mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIEC IIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4aCTHIO B PCIICHUMN ITPAKTHUYCCKHUX 3aaa4 MaTeMaTHYECKOU HaITpaBJICHHOCTH,

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphl, TNOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHCHHC MATCMATHUYCCKUX 3HAHUU IJis1 pCHICHHA 3aaad B o0iacTu
OKpY>Kalollle Cpefpl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIE/ICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEYECKOM JesTENbHOCTH, STaroB €€
pPa3BUTUS. W 3HAUYMMOCTU JUISI Pa3BUTUS LMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKM M MaTEeMaTHYECKOM KyJIbTYpPOM KakK CpEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYHICCTBJIATL IIPOCKTHYIO M HCCICAOBATCIILCKYIO ICATCIIbBHOCTD
WHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TMOHATHSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOPA3OBBIBATH  CYKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, MpeAsiaratb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W IPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pemieHuss yueOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HauOoJiee TMOAXOASAIMMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpPOBATH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBEKTaMHU, SBICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (hOpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI MO pe3ybTaTaM
NpOBENEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OLICHWBAaTh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BbBIABUTATD
IPEOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh eUIUTH WHGOPMAIMY, TaHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBAaTh U HWHTEPIPETHPOBATH HHGOPMAIMIO PA3IMYHBIX BHIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbh NOACHECHHUA I10 XOI[y peIHeHI/IH 3aJgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOU TEMBI,
npoOJeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTAa, HCCIICOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MPE3EHTAIlUA U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HMH(OPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJaJIeTh  HaBBIKAMH  [O3HABATENBHONH  pediiekcuu  Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3aa4u;

PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKCHUS TN HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pemieHuH Y4YeOHBIX 3a7a4, MPUHUMATh I€dh COBMECTHOU
JeSTEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pachpenesiTh
BUIBl PpaboOT, OOTOBapHUBATHCS, OOCYXAATh TNPOIECC W PE3yNbTaT padOTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPIAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAHJbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJia B OOIIMH MPOIYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HayquTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

e TMPHUMEHSITh AKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX MPU PELICHUH
reOMEeTPUYECKUX 3a/1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IMJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATHSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIbHBINA NapajuieNnenunesn, Kyo);

e KJIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMH, CBA3AHHBIMU C  CEUCHHUEM
MHOTI'OTPAHHHUKOB IINIOCKOCTBIO;

e BBINOJHATh IapajuiesIbHOE, LIEHTPaJIbHOE u OpPTOTOHAJILHOE
IPOEKTUPOBaHUE (UTYp Ha IJIOCKOCTb, BBIOJIHATh M300pakeHUus QUryp
Ha IUIOCKOCTH;

e CTPOWUTH CEUYECHHsS]I MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJ] CBEpPXY, COOKY, CHH3Y;

e BBIUHUCIATH IUIOIIAAM  IIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (Ipu3Ma,
NUpPaMUJIA), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTb CHMMETPUHU, LEHTP, OChb M IUIOCKOCTH CHUMMETPUH
buryper;

e CBOOOAHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOLIMMHU BEKTOpaM MU
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HAJl BEKTOPaMU;

e pemarh 3a4a4dM HAa JOKA3aTEIbCTBO MAaTEMaTUYECKUX OTHOIICHUH U
HAXOXKJEHUE TIE€OMETPUYECKUX BEJIMYUH, IPUMEHAS HM3BECTHBIE METOJbI
IIPY PELICHUM MATEMATHYECKUX 3a/1a4 MMOBBILIEHHOTO U BBICOKOTO YPOBHS
CJI0’)KHOCTH;

e TMPUMEHATH MNPOCTEUIIHE MNPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a]1a4;

e U3BJIEKATh, IPEOOPA30BBIBATE W HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YyepTexKax U pUCYHKaX;

e IMPUMEHATH TIOJYYCHHbIE 3HAaHUSA Ha IMPAKTUKE: CpaBHHUBATh U
aHAIM3UPOBAaTh PEALHBIE CUTYAllMH, MPUMEHITh U3yUYECHHBIC MOHATUSA B
Opolecce IOMCKAa PpEeIIeHUs] MaTeMaTH4ecku  CcHOopMyIMpOBaHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CHUTyallUM Ha SI3bIKE T€OMETPUH,
MCCIIE0BATh ITOCTPOCHHBIE MOJEIN C MCIIOJIb30BAHUEM I€OMETPUUYECKUX
NOHSATUNA M TEOpEeM, ammapara anreOpbl, peliaTth MPaKTUYECKUE 3a1ayi,
CBS3aHHBIC C HAX0XKJICHUEM I€OMETPUUYECKUX BEJINYMH;

e UMETh NPEICTABICHHUA 00 OCHOBHBIX 3TallaXx Pa3BUTHUS FEOMETPUU Kak
COCTAaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHUI.

K koniy 11 kiacca o0yyaroniuiicss HayquTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IIMUIMHIAPUYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHIATH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBATh MOHATUSAMH, CBSI3AHHBIMU C TEIAMM BpAILEHUS: [UJINHAPOM,
KOHYCOM, c(epoii u mapom;

pacrmo3HaBaTh Tela BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYSHHS T BPALLECHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOIIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpAILIECHUS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOMHALUAMU TENl
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0J0 cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOILIECHUS MEXKY TUIOMIAIIMU MIOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TEI;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEeKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlMK HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOIl cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCIEHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKUM 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA NP PELICHUH;
CBOOOZHO OMEpPUPOBATh MOHSTUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TeJl BpallleHUus IpU
NapajuleIbHOM  NEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOdpa30BaHus MOA00MS;
CTPOUTH CEUYEHHUsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapanenbHO U NEPHEHINKYIISIPHO OCH), CEYEHMs KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE Yepe3 BEPIINHY ), CEUCHHUS 11apa;
UCIIOJIb30BaTh METO/Bl IIOCTPOCHUS CEUEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHe (aKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJararolIMX HECKOJIbKO IIaroB pEUIEHUs, €CIU YCJIOBHS
IPUMEHEHHUS 33J]aHbl B IBHOM U HESIBHOU (opMe;

pemiaTh 3aJadd Ha JIOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOLICHWN U
HAXO0XKJEHUE T€OMETPUUYECKUX BEJIHYNH;

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

IPUMEHATh  IIOJIyYCHHbIC  3HAaHMS  Ha  IIPaKTUKE:  CpPAaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJILHBIC CUTYAlMH, IPUMEHATh U3YYEHHBIC
NOHATUS, TEOPEMBI, CBOWCTBA B  IpPOLIECCE IOUCKA  PELICHUS
MaTeMaTH4ecKu  CPOpPMYyIHMpPOBAHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C MCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATUH U  TEOpEM,
anmapata anreOppl, pemaTrb MNpPAKTUYECKUE 3a7aud, CBS3aHHBIE C
HAXO0KJIEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTAaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHI.



01

NNV JI0dII OII 400Vh 09.LOdhMIrON 411190

WVHEBHE
EUITBEMLBNOLOMO M QUHOIIQ0Q0 ‘QMHIJOLEO] |

4!

odgronedroodn g I9doryog

MMUHHRAIOIOH]A

91

EUHEOLOORd M 1ILI L

14

da1oHed1o0dI g HOLOOMIOLIT
1 XI9WEdI 4100HABIAMUIHOLIO] |

og1oHedroodIn
4 HO100M00I U XI9WKdIT 4L00HgIra1Irede] |

odaroHedroodu
a x1I9WEdi snHXOoIronord SOHNMREY

154

omdromoadard g ouHoI ey

199dAd5d
JI9HAIRLEd0cRdQO
(dragoddum)
dIMHHOA LIAI'EC,

1roged
KM LIed]]

1ro9ed
JIHAIr0d LHOY]

(NERT: |

d4008h 04.LYIhHIM0Y

aunnediodn
WAL M go1rdreed dOMHEIOHINWMEBH

/1
N

IIVILA 01
AUHVAOdUHVITT HOXOAhNLVINAL




0 8 01 NNV I0dII OII 400Vh 09.LOdhMIrON 411190
VHWHRHE EUITREULRINOLOUD
¢ Ll U QMHOMQO0QO ‘OMHAdOLE0] | L
I S BUHOXUE]] 9
1oL XI9IrIAdY
I 6 I9NQLQ0 U ULOOHXAJ901 UIeIoLn] | &
I v BUHOMedE BIrd |, ¥
I L1 BMUHHRAIOIOHW WQ10() €
VHWHRHE EUITREULBINOLOUD
I Sl ‘ [4
Y QUHIIMIQO0QO ‘OMHIJOLEO] |
I Sl BUALOWOOI BBMOOhULULBHY I
190dAd5d
19.L00ed 19Lo9ed
diH4IrRLegocedgo 01309 Knnediodu
dMMIhuLIed]]  dgHIrodLHO) /I G\
(dragoddu) WAL M dordreed ONHEIOHIWHEBH
dMMHHOdLYAIC 40J8h 09.L)ILHUI0Y

IIVICA 11







oigadon 1 UMdIowoadard IIWOUINY

401M0900 XHUIMOIAGLIIMAIOH
‘dAm@ xgHHog10HRdIOOdI xUmuaLo0d
onHoxedgoen ‘UIMHHEdIOIOHN

01M9900 XUIMOIAELIIMAIOH
‘dAm@ xgHBog1oHRd OO XxUmuUaLo0d
onHoXxedgoen ‘UIMHHEdIOIOHN

og1oHediosodiiArronn
‘9IO0MOO0IT U KBWEAIT EOouIIoIedadarr
‘UIOOMOOIITT BOJHITIOTENS03doIT :KULKHO] |

og1oHedisodiArronn
‘9IO0MO0IT U KBWEAIT EOouIIoIedadarr
‘ULOOMOOIITI BOIUITIOIRN03doI :KULKEHO] |

exeadro I9HuIradad ‘(g0xeadLo)

X19WEdI XI9H9IrIIredeIl ‘ULOOMOOIT
oHAoud eH BuHOXedgoeH errHgedil
QI9HEOHI() "0gLoHBdLO0dII ‘9100301
‘sewEdi ‘eXhOL :MUdIom0adoLd BULEHOL |

exeadro I9HnTadao ‘(godeadro) x1amwsdn
x19HaIRrIreden ‘ULI0MOO0IT OMHAOU
eH KuHOXedQoeH errugedil SI9HEOHI()

199dAd5d
dIgH4aIrdLedocedgo
drqgoddun
dIgHHOdLIdIrC

BUHOhASH
LARS I

1Lo9ed
amMddhuLIed]

1roged

013
diH4Irod LHOY] d

4008h 04.L9hHMIr0Y

e3odA ena,

/1
N

IIVILA 01
ANUHVAOdUHVI'O HOHhOdAOI




UVHORhO) BMHOOALOOII K 09I WOLIJN

14

MNBLOgN MWI9HERd HMHOROD XI9HHO0d1001I
ouHeaummedddoed "UALIOMIOI XIIHHOhALIOL
EUHORJJddo1 ouHaxedgogy] “edgad

x¥ €3don 1Erox0odu d1adoroy ‘[awendu

U BOAY ‘MIuwedull HUHOKRYD QUHXRAQOE]

el

MNBLOEN MNI9HERd HMHOROD XI9HHO0d1O01I
ouHeaumedddoed "UALIOMIOLI XIIHHOhALIOL
EUHORJDddo1 ouHaxedgogy] “edgad

x¥ €3don LEroxodu a1adoroy ‘[awendu

U BOAY ‘IWIuwedull HUHORYD QUHXRAQOE]

4!

UNBLIEIl MWI9HERd HMHORID XI9HHI0d1O01I
ouHeaumeddoeJ "UALIOMIOII XIIHHOhALIOLI
EMHORJJddo1 ouHaxedgogy] “edgad

x" €3don 1Eroxodu a1adoroy ‘[awendu

U BOAY ‘MIuWedull HUHORYD QUHXRAQOE]

11

MNBLOEIl MWI9HERd HMHOROD XI9HHI0d 1001
ouHeaumeddOed "UALIOMIOII XIIHHOhALIOL
EUHORJJddo1 ouHaxedgoegy] “edgad

x¥ €3don 1Erox0odu a1adoroy ‘[awendu

U BOAY ‘IMIuwedull HUHORYD QUHXRAQOE]

0T

HQLOOMOOI U XIIWEAII BUHORBHEOQ()
-od1oHedLo0dI g HALOOMOOI T U XIIWEAILI
EUHBI'RE 19000011) “XUH €U BUELOIID
oigadon 1 uMdIawoadard IIWOUINY

XUH €U BULLITID
oigadon ¥ UMdIawoadard IIWOUINY

XUH €U BUA1LOIIIID




nudromoadord 1 nudioWnHeI I

guingsed Udorop] “xexorLdon XI9HOOHI9d
BH XBEUHORJ) 9 1910h0RJ "BRIOHIA
ewodoa I, :undronwmnnern snHodorgoy |

C

GOMUHII0IAdL
ougoroy| xexeadio xigH9IreHonndonod
0 ewddoa ], :undionwunern auHddorao] |

IC

EMH0d 10011
€0JeI 9OUIIRE U UNKALAOR XITHOOHIId
ouHereo)) ‘xedoad eH wexnhor wadL ou

904N ‘Qrumedull 4 TMHORJD dMHI0dLI0] |

0¢

EMH0d 10011
€0JeI 9OUIIRE U UNKALAOR XITHOOHIId
ouHereo)) ‘xedoad eH wednor wadL ou

904N ‘Orumedull 4 TMHORJD dUHI0dLI0] |

61

EMH0d 10011
dO0JeIll 9ounee u NHOVWAOHQOT XI9HOOHIdd
ouHereo)) ‘xedoad eH wexhor wadL ou

904N ‘Qrumedull 4 TMHORJD dUHI0dLI0] |

81

EMHOO0dIOoO0NI
d0JeII 90unee u NHOVWAOHQOT XI9HOOHIdd
ouHereo)) ‘xedoad eH WedhoL wadL on

904N ‘Qrumedull 4 TMHORJD dUHI0dLI0] |

L1

HALI0MIOITI
1 X19WBAII HHHOROOodoN BELONO0E))
"UMHORQ) BMHOOJLOOII BT 901D WOLIJN

91

HOLOOMOOII
U XI9WEAI HUHOKO09doN BALOM04))
"MMHORQ) BMHOOALOOII BT 901D WOLIJA

Sl




"ULOOMOOIT U HOWBAI MLOdOHAIdIrIredern
yeHeud[ ] -oaroHRdLo0dII g HLOOMOOIITI
1 yowsdn 9100H9IarIredeIl :BULEHOT |

0¢

291oHed1oodn 9 XI9WEdII WonHIXOIro1IoRd
D QI9HHBEKL) ‘QUHRLIOIIIDOU
U 09109101BERIOY BH URBI'BE

6¢

HNIINBAIT AN
014 ‘MWeHOdOLO HWIIHHOIraedIIBHOD
0 ro1 £ ‘suImoodu eHqrredIHIY]

8¢

unmioodu pondararreden g dAmd
x19HeRd onHAXedgog)] ‘suHRdOodHINd0dI
0JOoH4IroIIredRIl BALONOED JITHIOHI()
‘ouHedgoduryoodu soHqrarrede |

LT

x19WEdn BoxuImoreanmodo
0 ewadoa ], “x1awrdn xigHqrrorreden xodi
0 ewadoa ], “x1awedn xadi 9roonararrede]|

9¢

019.100M00I1 XIIWEdI X19H4aIorIredert
HHUHOK2dda1 0 BWINQ[[ "MONWEdII

HMOHHRBY BH HOIIEXAIr OH U ed1oHRdLIO0dI
Anol €odon pomeroxodn ‘HOWEdII HOHHEY
poH4rrarredens HONBAI HILOOHHOEGLOHUITD

Y UMHBE09109MAD 0 BWadoa |,

14

oaroHedroodn

g orawkdn oigH4ararrede | “xianwsdn
poxumoieanmadyo myeHend] | -orawsdi
goaummoreanmady)) -ogronedroodn

a x1I9WEdi snHXoIronord SOHNMREY

144

L, BUHORhO)) ‘undromoadard
I9INONINY ,, B10Okd BeHAIrod1HOY

134




HINELOOMOOLTI MINITHIIroIIredell BINAGY

0 HOWEBAI UMHORAJAdAII O SMINELIOMOOLII
UWIGHGIIIredenn ATKOW XIIHHhOIINBE
“x1awrdn xigagrarreden xexsodio

00 :HOIO0MOOIT XI9HAIdIIredell BAION0E))

LE

M99.13dL HOLOOMOOLII
xigu4gIanreden XA9 HHHOKIJddan udir
EUHOK00don XIIWKAIT n1o0HgIaIrIrederr

0 :MLO0MOOI I XI9HAIdrIrederr earonod)

9¢

Q9H €M BULLOTALD U ULOOMOOLII

HMOHHEY OIAMIEXIIeHUdI OH ‘AMhOL £3doh
IMEY0X0dI ‘ULIOMIOI ULOOHHIELOHUITD
1 urooHdgrrarreden o ewados

93

HOLOOMOOL XA ULOOHILAIIrede
mwieHend] [ "U100M00I T dI9HAIrdrIrede] |

143

[gwendn u eronmuarrarreden
BA1OM049)) ‘BronMuaIarIeden

U BOAM UUHORID BMHIOJLOOII KIfI
onHoHoWudI ‘suImoodu seHardrrede |

133

HUHOIIOHLO

19noed ‘mowkdi noiAdr orondqrrarredern

1 oxo1don eH 0O1AWEdII O1KHHET

€3don 01omErOX0dII ‘KMHORID QUHI0ALIO] |

43

ogronedroodir g

HQLOONOO0IM U XIIWEAI 019100H4IarrIredent
0 QI9HHREEKLD ‘091L09IALBERIOY

Y QUHOIOUKIGE BH UhBITRE QUMOIhHALOWOI |

Ie

HULOOMOOILT
1 yowsdn nrooHqrarreden ed1onod))




"EBHHOINRH U dBrAMUITHOIdO |

8y

o1 Awsdn
BH UMKOL €M edBIAMUIHOLIAOI oMHO0dLoO] |
"EBHHOINRH U dBrANurHIIdor |

Ly

XeMUHHedIOIOHW 9 JI9IWEdI
WU QI9HABIAMUIHAIIAOI ¥ KLOONOOI |

9

XeMUHHRdI0IOHIW g orawsdu
WU QI9HABLIAMUIHOLAOI U KLOOMOOL |

9%

MLO0NOOIT X HOHABIAMHITHOIdo1T

1 ea1oHedroodn AMRoL £odon
nomEroxodu ‘UOWEdII HLOOHHIELOHUITD
Y HUHBE091OdMIAD 0 BWodoa ],

144

HLOOMOOLTI

1 powsd nrooHdyrAMnrHondon
MeHeUd] ] "ULOOMOOII

1 HoWEdn 9100HdBIAMUIHOIdI] |

1974

HLOOMOOLTI

1 powsd nrooHdsrAxurHondon
MeHeUd]] "ULOOMOOII

1 yowsdn 9100HdBIAMHTHOIdI] |

(44

oranuIRIArIredell WOHIIOIAOWEIT
U 90AM € 90M€dd10 HUL'Y QUHOIOURIIY

I

eronuuaLIrreden
0JOHAIrOJAOWEAII U BOAM BELOUOE))

0ov

BMHUHIIr0JIAddL 0I0HIIrOIAOWEII
gudiowonoaundr :ouHadordo] |

6¢

ULO0MOOII
eH edoaeduy emadoar :omnodorgor|

8¢




:9dBIAMUIHIIAII 9LULIAIIO 1990901 09
HILOOMOOLTI O UMRhOL LO UMHEOLddRd

I9hoed ‘MMHMHHRAIOJIOHW d19HIIrHged]| 65
HILOOMOOLTI OY UMRhOL LO UMHEOLdded

I9hoed ‘WMMHHRAIOJIOHW o19HIIMged]| 86
UAdLOWINHD QUELITIID MBXY ULOOMOOLIL

y noWsdu uLooHdEIANUrHONdIN MeHeud] | Ls
XeXHMHHRAI0IOHW € HHALOWNHD

HLOOMOOL] "HIOOMOOI OHILIOLUIOHLO 96
daroHedroodn @ udIomwnmu)
numiood yonarrenorordo

OI9IIONOII 9 MruWedun yoHdrugedin GG
‘[gwendir ‘B9AM MMHORAD OMHI0ALOO] |
uunidodi yoHdareHololdo

OI4IMONON 9 MIYUuWedun HoHdrugedin ¥S
‘[gwendir ‘B9AM MMHORAD OMHI0ALOO] |

ounnegoduidoodir soH4areHoI0Ld() €S
HOLOOMOOLTI

X19HdBIAMHUTHOIdON O19ITTONOIT 48
0 x1aWEd XI9HABIANUTHOLIASIT OUO] |
UNIIWEdi

BOUWHITIOTRIUITIOAN0 ATDKOW Ir0d £ Is
(senredgo u sewsdn)

xedsrAxuraondon xdr o ewadoa ], 05

(seHredgo M BeWsd) o

xedyrAxuraandon x9di o ewados |,

o1AmEdu
BH UMKOL €M edBIrAMUIHOLIAOI oMHO0dLoO] |




OJOH9IFOJAOWEdI UIrBHOIBUY O BWAdO9 |,

0L

eronuuordrreden
0JOHAIr0IAOWEdII Ba1OK0g) ‘BUHIdOWEN
‘oA ‘wonmnororreden HIIHIIOIAOWEA] |

69

ULOOMOO0I T U91ddL X19HABI AN HONIdAI
HOLOOMOOILT XA9Y BMHORda1

nowsdi o0 ewadoal {Me1o0MO0II
nrooHdsrAxurHondan yeHendy |

89

HQLO0MO0I XIHABIAMUIHOLOI OHWHREL
BALOMOE)) "ULOONIOLT JIHABIANUITHOIAO] |

L9

eItk o1oHHed.IL4Y 9011k
XISHUQHULIM 0410U08)) ‘Ir0JA UIdHHedIA4]7

99

XeMUHHRAIOJOHW 9 UNIIWEII AIKOW BILIA
EUHOIMOUKIGE 1917013 QUMO9hUALONOI |

S9

og1oHedroodn
g TNIIWEAIT BOoUWHIoreganmado
KON 1104 :9uHAdOLIO] |

12

g00AHUO0N

eINodoal ‘OMMHIIr0IA9dL WoHIIrogsrnodIn
g kUdLoWoHOINdL “ULO0MI0IIT

BH UNIIWEBAL AW 1104 :ouHAdOLg0] |

€9

,dg1oHedroodu
€ BOLO0MOO0I T U XI9WKdI auHoXoIronoed
ooHWHeeq,, eLoged BeHIIrOdLHOY

a9

UUHEOLO0Bd OUHOHOWEH
‘nowsdu yoH4arorredeIoH o Mg

19

nowsdn yoHdquarreden
OII MMKhOL JUED ‘BUdLOWNID




eruwedun
geHaruged] [ ‘ruwedun [9rug erunedu] |

08

JALHOWJITE 019 U
MUHHRAIOIOH]JA],, IMHEHE BUITBEUIBNOLON))

~

6L

,BUHEOLOORd
U 114, eroged BeHIIrOdLHOY

8L

OLINQE BH UUHULL QUMOOhUET 0T
:MUALOW0dT HONOIhUdIPD IILHOWALIC

LL

eIk oroHHedIx9dL

KI' 900AHUO U 900AHUO0N [IWadoaL
‘edoaeduy | ewodoa, "gorrIA xigHHedIXadL
BIT eaLOHogRdOH ‘Ir0J14 MigHHedIxd |

9L

HALOONOO0IT HOHABIANUIHAIIAOII O19IMONOIT
0 MNIIWEAIT BOUWHITIOIRgUITIdNO
AIYKOW MMHEOL00Bd QUHOLOURIIY

SL

HLOOMOOII OF HOWEAII LO QUHEOLddRd
‘ULOOMOOLII OF UMhOL LO QUHEOLOORJ

YL

XBUTRALNO X19100d1n

g UNIIWNEAIT BOUWHITIOIRIUITIOANO AIKOIN
oungoroded ‘XIaWEd BOXUIIoTednITIodO
BH MALOOMOO0Ir X19H4Idrrreder edey|

€L

XeMUHHRAI0IOHW
XI9HLARIYHBLO € UIO0MOO0I d19HAIdrIreden
‘Qranrdu ¥ooumoreanImadyd :ouHadoLga0] |

L

HMID0MOOIT U XIIWEAIT WonHIMoIro1ord
WIGHWHRED 00 JI9HHBEEL) ‘UhRIRE
digHIeIMUdI ¥ amoorudiomoadar)

IL

Q0H €M QULLOYIIrD U eronmnararreden




I VHHEBHE BUITREULRINOLOMO U QMHIIIQ00() 86

I nwedoryod 0 Mherres QUMUALOOd] | L6

I nWedoLMod O HheIRE OUIUALIOA] | 96

I nwedoryod O Mhelres QUIMUALOOd] | S6

I nwedordod O HhBYRE OUIUALIOd] ¥6
dgroHedro0dI

! g NNedo1Mod AIKOW BIIA QUHOLOUKIIY t6

I ouHoregenod doHdEBIEI) 6
HULOOMOOILT

1 HOHYO € XUIEXALr OH ‘@odordod 16
x9dL Aomueeg o edo1Mdd QUHXKOIER]

I OLrOUh BH OIS OUHIKOHN £ 06

I eronunordrreden oruged] | 63

I g0doL)od 9L00HER] 88

I godordog BWNAD) LS
sgroHedroodn

! € 1 ULOOMOOII BH BAOLMOd QULEHO[ | 98

I JDIMHHRAIOI0H,, BL0gRd BRHIIrOdLHOY S8
MIMHHRJ IO I0HIW

I oraHqrugeduAron v digHdaruged | edarug 8
ewadoa |, ‘MMMHHEdIOJOHW QMINALIIY
edorug

E BNQd09 | ‘MMUHHEBA.IOIOHW dMINALIIY t8
AN ‘wonmnarorreden HIIHIIOIAOWEAIT

! ‘ronmnorarreden nowsd] | ¢8

. ewendn gendaruged] | 19

‘anendil BeHHOINBH U BeWEBd] | “ewend] |




HNINVJIOII

<ot 011 400Vh 094.10dhU1IrON 411190
I UHMHEHE BUITBEULBINOLOUO U QUHOIIIQO0() 201
I eroged KeHIIr0dLHON KREOIOL)] 101
[ eL00ed KeHIIrOdLHON BREOIOLL] 001
I HUHBHE BUITBEULBRWALOUD M QUHIIMQ09() 66




OX UMhOL 10 BMHEOLOORd erAndodp

4!

XeMUHHRdIOJIOHW g HNELIOMIOI AIIIW
BILIA B1QhORd IITOLOWN QUMOORULULBHY

I

XeMUHHRAI0IOHW € HNIIWEdI AW
BILIA BIQhOoRd I9YOLOWN JUMOORULIULBHY

0T

snHegodunwmwediodno
OOHUOHUI ‘Bd1OHOgRdOH QIIHUOHU][

onHegodunwmed.iodn
OOHUOHUI ‘Bd1OHIgRdOH QIIHUOHHU][

ouHaragenod soHdoryog

xexead10 g HIO0MO0I dOuHOHgRdA
‘qrrewdoH ‘M1o0Mo0I T OMHOHERd £

xexeadlo g NLOOMOOII dUHIHgedA
‘qrremwdoH ‘1003001 OMHOHERd £

JDIROL 98X €3don yomsroxodu
‘nonsdu ouHoHgRd £, [9WAL OUHIdOLEO] |

,da1oHedIo0dn @ nwedornod AIKoW
BILIA QUHIIOURIYY,, WAL QUHIJOLEO] |

,godorxod ouHorogenodu
ooHdsrrex ), 9Nl onHAdoLa0] |

,2910Hedroodn € U ULOONOOLT BH
edoixod [9reHUIdo0Y], IINAL dUHIdOLE0] |

199dAd>d
dIgH4aIrdLedocedgo
drqgoddun
dIgHHOdLYIdI'C

BUHOhASH
LARS I

1a1o9ed
E)IMRRINTAN ]Il |

1roged

0130
dIHAIr0dLHOY] 4

d4008h 04.LYIhHIM0Y

e3xodA ena,

/1 g\’

IIVICA 11




1 o[WEdI olaHABL AU HOLIO] | ¥
xedyrAxuraondon

xadL 0 eWwadoaL :MLo0MO0ITT €T
1 o[WEdI olaHABLANMMIHOLIO] |
40MUHHRAIOIOHN MUdIOWINHD “XI9IWBAIT
Y BO100M00I T XI9HABIAMHTHOIdom

19den o19HIdRITHRL) (MLOOMOOIIT (4
n o[WEdI olaHABIAMMIHOLO] |
MNIIINBAIT

EOUWHITIOIREUITIOANO AIKOW 1911 12
100001 U SI9WEBdII sriaH4aIraTrede] |
HUHIIIOHLO Lhoed

MLOOMOOI U d19WEdL drgHardrIrede] | 0c
BUHOROO dI9HAIdrrreden

MLOOMOOI U d19WEdL drgHardrIrede] | 61
HOLOOMOOLTI

1 XI9WBAI BUHORQ29doII “ULO0MO0LTI 81
o19H1deIHEL) :dOMUMHHEBAIOIOHN EUHORY))

€0Y/9Lrd IYOLOW :4OMUHHBA.IOIOHW EMHORJ)) L1
MIMHHRAIOIOHIN

d1qHLdeIHEL) :dOMUHHRAIOIOHN BUHORY)) 91
 sudiomoaa

EBMOOhULUIBHY,, BLOORd KeHIrOdLHOY ST
oruwedun yoHqrugedil g ULOOMOOIII

O MMhOL L0 UMHEOLOORd OUHIIKOXEH vl

904 € HIOOMOOLT .

O UMhOL 1O UMHEOL0oRd OMHOIKOXEH

XereHurdooy g M1D0MI0IrIT




0 QI9HHREKED ‘UheIrRE JIqHIRINUd] |

143

eronuuordrreden
OJOHIIOJIAOWEAII WOWQLQO0
0 QI9HHEBEEED ‘UheIee aMMoorudiIomoadar)

133

BILIA MHIDOOUAL 0 {BQAM
odAredrea o ‘@gAM UMHOOEIA QO UhEIRE

43

erronmnoararreden
0JOHIIrOJAOWEAII WO9IQ() "BIAL WQIQ()

3

, OMMHHEdI0OIOHIN
KWHORJ) ‘UMHMHHEdIOIOHIN
:ouHddorgo,, eroged KeHIrodLIHOY

0¢

EHQOOlI BUHAXBAQ00D ‘ULOBh
eH BuHesaderd ‘UoL00HXdo901 HITRIIOLTT
:40MMHHBA.I0JOHW UMHORQD UITBIIOL] |

6¢C

EHQOIOol BMHXEdQ00d ‘ULdeh
eH BuHeeaderd ‘UorooHxdogon uremorru
:40MMHHBA.I0JOHW UMHORQD UITBIIIOL] |

8¢

EHQOIOl BMHMXEdQ009 ‘UoXreImorni
BIY [UAWAOQ ‘4OMUHIII0IA0IOHN
UIremorn :ouHadordo|

LT

EHAQOIOIl BMHAXBAQ009 ‘UaIremmon
BIY [UAWAOQ ‘4OMUHII0IA0IOHN
Uremorn :ouHadordo|

9¢

EAQOIOIl BMHAXBAQ009 ‘UaIremmon
BT 190ANdOQ ‘OMMHII0IA0IOHIN
Urremorn :ouHadordoy|

14

XeNHMHHRAIOIOHW
g HUIZ BUHIIMOWRIGE :ULIOMJOIT




HIO0OMO0IN OX BMHEOLYdRd

QUHOILOUAKIIY "GONQL00 QUHIHIWHUA] | o
19ruWeduIl WOWQ900 O JIIHHBEKED ¢, IrOL

I9NQL9(),, IWAL OII UheIree JI9HIeINUd] | sv
gwendu

HOHHOINEH WOWQLQO O QI9HHEBEEED ¢, L i
I9NQLQ(),, SWAL OII UheI'eE JI9HIRINUd] |
9ruNedu HNBWQ9.90

0 QI9HHEBEEED ‘UheIee amMoorudiIomoadar) &y
19NENdII HOHHOINBH UNBIWQLQ0

0 QI9HHBEKLD ‘UhRIRE OMMOdhUdIom0ador) 44
WOILIA WHITIQO O YUWedHII 80W9.90

OMHOMIOHL() ‘[ruwedun ewg190 erAwdogd 4
WOLLIA WHITIQO 9 uWeduIl 0Wd990

OMHOMIOHL() ‘[ruwedun ewg190 erAwdogd oy
qruwedun

W99 "elredIdLHU OIOHHRLAIAAIIO 6€
OI9IIIONOII D 1AL dONQLQO JUHIIOUAIIY
1[9WendIr HOHHOINIBH

W29 "ered.IOLHU OIOHHRLAIAIIO Q¢
OI9IIIONOII D IrAL dONQLQO JUHIIOUAIIY
gwendn rowsdn WOWQ490

0 QI9HHBEKLD ‘UheIRE SIGHITRINUd] | Le
19Nendir HOWEAII OWQL00 WOMHAIMOURhIYE

0 QI9HHBEKLD ‘UhRIRE OMMOdhUdIomoador) 9t

awendn powsdn a9 G¢

erouuIRIdIrreden
OJOHYII'OIAOWEdI BWNQ9Q0 WOUHIIOUhIIE




dem u edad) 6S
WodrrHUIKT
0 QI9HHBEKLD ‘UhRIRE IGHIRIUd] | 86
WodrrHUIKT
0 QI9HHBEKLD ‘UheIRE JIGHITRIUd] | LS
BOAHON ‘@dITHUIMUIT UMHORID WOUHIOALOOI
‘QUHOLOUKIIE U 09LI9IALBERION 96
BH UhRIRE OMMOohndiomoadar)
BOAHOX ‘@dTHUIUIT HMHOROD WOMHOOdLIOO0I
‘QUHOLOURIIE U 09LI9IALBERION S
BH UhRIRE OMMOohndiomoadar)
BOAHOM MLO0HXdOg01 HOHIrOII
1 U1O0HXdog01 HOg0M0Q 9RO | vs
BOAHOM ULOOHXdOE01 HOHIOLI
1 U1O0HXdog01 HOg0M0Q 9IreIIOoLn] | t5
G00AHOM XIIHHQhJIA U 400KAHOXM
ouHMKBdQOE] "OAHOM UITHHIRII A ¢s
EMHBEOHOO UIOOMOOI HOHTLdrIreden
‘019.L00MO0I I BOAHOM QUHORY)) Is
OAHOY "ULOOHXdI01 HOMOIRUHOM
onmoiAcedQo ‘9L00HXd2901 BBNOORUHOY 05
edrHUIUI ULOOHXdEOII 9RO |
‘drHurnn yogoIAdy nowsd] | ‘drHULH]] 6¥
nroonxdogon
NOMOoRNdITHAIINT QUIMoiAcedgo Y
‘qrooHxdogon Kex0orndITHULIH]]
, BIMHHRd I0JOHIN I

WY19(),, BLoged KeHIrOdLHOY




,BUHAMERdd
U1O0HXdQ9O0I U BIrO ], OWAL Ol UhEI'BE

0L

 BUHOomedd
U100HXdQgOI U B ,, SNOL OLl UhBIRE

69

4OMUHHRA.IOIOHIW
U BUHIIMRdE 1r0L MMITBHUQWOX JI9HRhUIERJ

89

Kugoron
o1qHLIderHRL) ‘ULIOHXAANMO 9 BUHAIOUKIIL
‘ULOOMOOL BH 9L00H¥AMNO :omHado1g0] |

L9

wodem u nodao
09 JI9HHBEKE) ‘UhBIRE JIGHIRINUA] |

99

01910000 UHHORhID XU WOMHOO0dLO01I
‘wodem 1 noda(d 00 JIIHHEBEELD
‘QUHOLOUAIYE U 0919 LBERIOY
BH HhRIRE omIoonndromoadar)

S9

O19.L00XO0I 1 UUHIhID XU WOUHIOJLOOI
‘wodem 1 noda(d 00 JIIHHEBEELD
‘QUHOLOUAIYE U 09LIIIQLBERIOY
BH HhBIRE omIoonndromoadar)

¥9

edem 1 19dodo sudrownn)

€9

UO10Bh
90 1 19do(o arremory | ‘19dodo ouHoHaRd £

9

edem onHOXEBAQOEH U THY *019LO0MIOLTI
19do(o 1 edem onHEIRY] "019100MI0I I
o edem u 19do(o oMHORIDAdO T

19

edem oMHMKRAQOEU U TU{ "019LO0MIOLL
19dao u edem ouHRORY 0191000
o edem u 19do(o oMHORIDAdO T

09




0 QI9HHBEKLD ‘UhRIRE OMNOdhUdIom0adar)
"UAQOToN UdI BWQLQO SUHOHOWE]]
-2d1oHedLO0d1 € BIAL QI9HQOYO] |

6L

191 XITHQOT O

UINBINQI00 U HALOOHXJd0I HWEI/RIIOLI
AIYKOW BUHOMIOHLOO0)) ‘19da(o o19rrermorr
1 edel WOWQ9.QO0 O JIYHHBEKED ¢ 1AL
I9NQ90(),, SWAL OII UheIres dHIreIUd] |

8L

edoLd00

ologodernt 1 BIHOWIdO oltogodem ‘edem
G0NQIQ0 WOUHIIOUKIIE O JIIHHREKED
‘uneres dMMOdhUdLonoddar) ‘1adago
qrremor | ‘edem ong49o 9o ewadoo],
‘edorddd odogodem u edem w100

LL

L IIOL MOL00HXddg01 NIreImon
U 19NQ99(),, QWAL OIl MheIree dIHIRIUA] |

9L

BOAHON
‘dTHUAIUIT SOWQLQ0 WOMHILOUKIGE
0 QI9HHEBEEED ‘UheIee aMmMdorudiIomoadar)

SL

BOAHOM ULOOHXdog01I
HOHIfOIl U HO90M0Q UIBIIOL] |

YL

BOAHON
WQIL0() "elred.I0LHU OJOHHRIOIAAIIO
OI4IIIONOI D IfOL SONQLQ0 OUHOIUAIIE

€L

edrHUIMn oToWEdI
Q100 00 BWddoa ], "edYHUIMIT WQIL0()

L

,BuHaMmedd nroonxdagon
U e1d ], eroged BeHIOdLHOY

IL




11-01 nudromoal eodAM gororon
Y YULEHOI [ | 9UHAd018011 90II0IBIIQ09()

88

,Qa1oHedroodn € adoryag,,

MMHEBHE BUITBEULBNALOUD ‘d0JJRIN

1101 HudLomo0a1 eddAM 9001

Y UULEHOI [ | 9UHAJ01801I J0MIOIBIIQ09()

L8

,dd1oHedroodn €

yoLooMoor U X1I9WEdl 9rooHqrortredeyy,
MMHBHE BUITBEMLEWOLOMD ‘d0JJRIN

11—01 nudIomoar eodAM g0roron

Y UULEHOIU [ | 9UHAd01801I J0MI0IBIIQ09()

98

,d91oHedroodu
4 [9doog,, eroged eHIrOdLIHOY

8

BEUHXHUAY
OUHOHOWHAII BH URBIRE SUNOShUAIONO |

78

edorrug edogo
u sewsd[ | ‘smgoron suHegocedgoady|

€8

nowsdu

JIAdxog rodogon ‘udiownmo geHdrexdos
‘kudLoWwnmno geHdaIrredinon ‘oonadon
UI9HIrIredell :MMHOXKUEY 19TUg

(4

VUHXHULT 24101090
onmo( "dAmd ogrondged U BUHOXUE]]
‘suHMXedQO01() "ed1oHRdLOOdI BUHOMKUE]]

I8

JIIOL XIAILIAdY MWQ900 U HLOOHXdg01I
urremorny |, eroged keHIrodLHOY

08

noLooHxdagon
HQXRIMOL U IOl G0WQ9Q0 WOHUHIIIOUhIId




HUUIOOHXAL XI9HAOLOIIIINOM

1 X19HAOHO¥HU XI9HHOWAdd00
nuingeed g 9arrod 99 U WIARH

yex uudrowoadaro suiugsed sudoroy]

96

VHWHRHE KEUITREULBINOLOUD
U QMHAIMQO0QO ‘OuHAdoLE0] |

S6

eroged KeHIIrOdLHOM KBE0IOL]]

v6

eroged KeHIIrOdLHOM KBE0IOL}]

€6

WAL X191t IAd)

I9INQLQ0 U ULOOHXAQd0m UIBIOLT |,
‘MAHEBHE BUITBEULBNILIND ‘d0dJRI

1101 MHdLoW0a1 BOdAM 900LON

Y UULEHOLI [ | 9UHJd0Lg01I dJMO0IBIIQ09()

6

WAL X191t IAd)

I9INQLQ0 U ULOOHXAQd0m UIBIOLT T,
‘MAHEBHE BUITBEULBNILIND ‘d0dJRIN

1101 MHdLoW0a1 BOdAM 900N

Y UULEHOLI || 9UHJd0L401I dJMMO0IBIIQ09()

16

BIMHHRA.IOI0HN WO19(),,

‘MAHEBHE BUITBEULBNILIND ‘d0dJBI

1 1-01 nudromoal eodAM gororon

Y UULEHOLI || 9UHJd0L401I dJMO0IBIIQ09()

06

BIMHHRA.IOIOHW WO19(),,

‘MAHEBHE BUITBEULBNILIND ‘d0dJRIN

11-01 nudromoal eodAM gororon

Y YULEHOI [ | 9UHAd018011 J0IOIBIIQ09()

68

,Qa1oHedroodn € adoryag,,
‘UAHEBHE BUITBEULBNILIND ‘d40dJRI




01

HNINVJIOII
Ol 400Vh 04.LDdhMIrON d4ITI90

WUAIOOHXAL XITHAOLOIGITINON
1 XI9HAOHOXHU XITHHOWOd=00
nuiudgsed g 9rrod 99 ¥ MIALH cot

yex uudrowoadaro surugsed sudoroy]

HUAIOOHXAL XITHAOLOIGITINON
1 XI9HdOHOXHU XITHHOWOA=00
nniudgsed g 9arrod 99 ¥ MIALH 10T

yex uudrowoadaro surugsed sudoroy]

WUAIOOHXAL XITHAOLOIGITINON
1 XI9HdOHOXHU XITHHOWOd=00
nniudgsed g 9arrod 99 ¥ MIALH 001

e nudrowoadard uingaced sudoroy]

UUIOOHXAL XI9HAOLOI9IINON
1 XI9HAOHOXHU XITHHOWOd=00
nniudgsed g 9arrod 99 U MIALH 66

e nudrowoadard uingaced skudoroy]

UUIOOHXAL XI9HAOLOI9IINON
1 X19HAOHO¥HU XI9HHOWAdg00
nniudgsed g 9arrod 99 U MIALH 86

e nudrowoadard uingced sudoroy]

WUIOIFOHXAL XI9IHAOLOIIIINOY
U XIIHAOHOXHU XITHHOWodd00
L6
nuingeed g 9arrod 9o U WIARH

e nudrowoadard uingaced sudoroy]







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBbBI

10 KJIACC
Koa .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro o0Iero 00pa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMU: TOUYKA, MpsiMas, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIEICTBUS U3 HUX TPU PEIICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh TMOHATHAMHU: TAPALIECIBHOCTh H  IMEPIECHIUKYISIPHOCTD
' HPSAMBIX U ITIOCKOCTEN
74 KnaccudunupoBars B3auMHOE pPACIIONIOKEHHE MPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHSATUSMHU: JBYT'PAaHHBIA YTOJI, TPaHU ABYIPAHHOTO YTIA,
7.5 peOpo ABYrpaHHOTO yria, JIMHEHHBIN yroj IBYTpaHHOTO yIija, TpalycHas
Mepa JBYTPAHHOTO yTriia
76 OnepupoBaTh TOHATHSMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIA
’ MHOTOT'PaHHUK, JJIEMEHTHl MHOTOTPAaHHUKA, TPaBUIILHBI MHOTOTPAHHUK
77 Pacro3HaBaTh OCHOBHBIE BHABl MHOTOTPAaHHHUKOB (TMpamMuia, MpU3Ma,
MIPSIMOYTOJIBHBIN TTapajuIeenume, Ky0)
KnaccupunupoBarh ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBAaHHUS IS
7.8 KJIacCU(UKAUU (BBITYKIbIC U HEBBIMYKIIbIE MHOTOTPAHHHUKH, TPAaBUILHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIE MIPU3MBI, TAPAJIJICIICTTUTICIBI)
7.9 OnepupoBaTh NOHATHAMU: CEKyIIasi IJIOCKOCTh, CECYEHUE MHOTOTPAHHUKOB
710 OOBSICHITh MPUHIUIIBI TIOCTPOSHUSI CEYCHUN MHOTOTPAaHHUKOB, HCIOJNB3Ys
’ METO/I CIEI0B
Ctpouth ceyeHHS MHOTOTPAHHHKOB METOJOM  CIIEJOB, BBITIOJIHSATH
7.11 (BBIHOCHBIC) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HTYp:
BUJ] CBEPXY, COOKY, CHH3Y
Pemate 3amaun Ha HAaXOXXICHHE TE€OMETPUYECKUX BEJIMYMH 1O oOpaslam
WIA alTOPUTMaM, MPUMEHsSI M3BECTHBIC AaHAJTUTHYECKHE METOMIbI TIpHU
7.12 pEelIeHHH  CTaHAApPTHBIX  MaTeMaTHYeCKMX 3aJady Ha  BBIYMCICHHE
pacCTOSIHUN MEXIy ABYMsI TOYKAMH, OT TOYKH JO TMPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pemate 3amaun Ha HaXOXKICHHE TE€OMETPUYECKUX BEJIMYMH 1O oOpaslam
713 WIH alTOPUTMaM, MPUMEHsSI M3BECTHBIC AaHAJTUTHYECKHE METOMIBI TpHU

pELIEHUN CTaHJApPTHBIX MATEMATHUYECKUX 3aJa4 Ha BBIYUCICHUE YIJIOB
MEXAY CKPCIUMBAIOIUMUCA MNPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIOIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma,

7.14 nupamMpia) ¢ NpUMEHEHHuEM (OpMyJl, BBIYUCIATH COOTHOILICHHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHSTUSIMU: CHUMMETPHUSI B TPOCTPAHCTBE, LEHTP, OCh U
’ IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPHI
W3Bnekath, mnpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, TMPEACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs Teomerpudeckue (GakThl OIS PEHICHUS CTEPEOMETPUUECCKHIX
7.17 3aa4, MPEIONArallliuX HECKOJIbKO IIArOB pELICHUs, €CJIH YCIOBHS
PUMEHEHHUS 3aJIaHbI B SBHOU (hopme
718 [IpumensTh mpocTeilline MporpaMMHBIE CpEACTBA U BJIEKTPOHHO-
’ KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEHICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBoaUTE HpUMEpPbl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B mpupoae u
’ YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[IpuMeHsTh MOJydYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEaATIbHbBIC
CUTYyallMd ¥ NPUMEHSITh U3YYCHHBIC MOHSATUS B MPOIIECCE MOUCKA PEILICHUS
MaTeMaTH4ecKu cPOopMyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIC
7.20 CUTYyallUM Ha S3bIKE TEOMETPHH, HCCIEI0BATh MOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHNUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreOpsl,
pemiatb  NpaKkTUYeCKUWEe  3aJauyd,  CBA3aHHbIE C  HAXOXICHHEM
FEOMETPUUECKUX BEJIUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3ybTAThI 0CBOEHHUS] OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHusi
pe3yjabTara
6 I'eomerpus
OnepupoBaTh MOHATHSAMH: LUIUHAPUYECKas MOBEPXHOCTb, OOpa3yrollne
6.1 UWIMHAPUYECKON TMOBEPXHOCTH, UWJIMHADP, KOHWYECKAass IOBEPXHOCTb,
o0pa3yroniye KOHUYEeCKOM MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEpXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (IMIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALLICHHS
6.4 KnaccuduiupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH
OnepupoBaTh NOHATUSMU: IAPOBOM CEIMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
6.5 CerMeHTa, 1IapoBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOIO
CJ1051, IIAPOBOU CEKTOP
6.6 Beruncisate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEN  BpAICHUS,




TeOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

OnepupoBaTb NOHATHSMM: MHOTOIPaHHMK, BIIMCAaHHBIH B cdepy U
OTNHCAaHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAsT B MHOTOTPAHHUK MU TEJIO
BpallleHus

6.8

BBIYHCIATE COOTHOMICHHUSI MKy TIOMAISIMK TOBEPXHOCTEH B 00bEMaMu
IMOOOOHBIX TEI

6.9

N3ob6paxaTs u3ydaemble (UTYphl OT PYKH UM C IPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

BoeimonHATh  (BBIHOCHBIE) IIJIOCKHE YEPTEXKU W3 PHCYHKOB IPOCTHIX
00BEMHBIX (QUTYyp: BUI CBEpXY, COOKYy, CHHU3Y, CTPOUTh CEUEHHUS Tel
BpalleHus

6.11

W3Bnekatb, WHTEpHIpETHPOBaTH M MpeoOpa3oBbIBaTh HH(OpPMALHIO O
IPOCTPAHCTBEHHBIX TEeOMETpUYEeCKHX (GUrypax, TMpeAcTaBICHHYI0 Ha
YepTexax U pUCYHKAX

6.12

[IpumensTh reomeTpuueckue (GakThl IS PEUICHUS CTePEOMETPUUYECKHUX
3aj1a4, MPEINoaraloliiX HECKOJIbKO MIaroB pEIIeHUs, €CId YCIOBUS
NPUMEHEHHUS 3a/1aHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE  JACHCTBUS  CIIOKEHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB U
YMHO)KCHI/IH BeKTOpa Ha 4YucCio, O6’b$ICH$ITB, KaKHUMH CBOﬁCTBaMH OHU
o0JagaroT

6.15

[TpuMeHsTH NpaBUIIO Napajlieienurena Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSMM: JEKAapTOBbI KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI
MEXy BEKTOpaMU, CKaJsIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymmy BEKTOPOB M NPOM3BEIEHUE BEKTOpAa Ha YMCIO, YTroJl
MEXYy BEKTOpaMH, CKaJISIPHOE IMPOU3BEACHME, PACKIAIBIBATH BEKTOP I10
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3anaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpIUHAT

6.19

Pemate mpocreifiire reoMeTpuyeckre 3agaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia

6.20

Pemarn 3aJa4l Ha [A0Ka3aTCJIbCTBO MAaTCMATHYCCKUX OTHOLICHUN U
HaXOXKXIACHUC TCOMCTPUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOprUTMaMm,
IMPUMCHAA HU3BCCTHBIC METOABI npu pCIICHUN CTaHAApPTHBIX
MAaTEMAaTUYCCKUX 3aJa4

6.21

[IpumensTh mpocTeilline MporpaMMHBIE CpEACTBA U 3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4

6.22

[TpuBoaUTE HpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoje u
YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUWA Ha IMPAKTHKE: aHAJIM3UPOBATH PCAJILHBIC




CUTYyallMu ¥ NPUMEHSITh U3YUYCHHBIC MOHSATUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4eckKu cOopMyIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTyallul Ha S3bIKE T€OMETPUHU, HCCIEAOBATH IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATHUN U TEOpeM, ammapara anreOpsl,
pemiatb  MpaKkTUYeCKHWE  3aJauyd,  CBA3aHHbIE C  HAXOXICHHEM
r€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUNA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 akCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anmHoe pacronokeHue IpsiMbIX B MPOCTPAHCTBE: MEPECEKAIONINECS, MTapaliieIbHbIE
U cKpelmuBaromecs npsamsle. [lapamuienbHOCTE NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: INApaJICIbHBIE IPSIMBIE B IMPOCTPAHCTBE, IAPAJLIEIBHOCTb TPEX
IOPSMBIX, MApAUICIBHOCTh IPSAIMOM M IUIOCKOCTH. YTIBIC COHAIPABICHHBIMU
CTOPOHAMHU, YTOJI MEXIy MNPSAMBIMH B mpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH:
napajulesibHble TIJIOCKOCTH, CBOMCTBA MapajUIeNbHBIX IWIOCKocTeil. [Ipocreitmme
IPOCTPAHCTBEHHbIE (UTYpbl Ha IUJIOCKOCTH: TEeTpa’ap, KyO, mapauienenunen,
MOCTPOEHUE CEYECHUI

7.3

[lepnieHAUKYASIPHOCTh MPSIMOM M IUIOCKOCTU: TMEPIEHAUKYJISPHbIE TMPsIMbIE B
IPOCTPAHCTBE, MPSIMbIE MapajuiebHble U NEPIEHIUKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEPIECHANKYJISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOPEMA O MPAMOUN MEePNEeHIUKYIIPHOU
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIoJl MEXKIY MPSAMOUM U IUIOCKOCTBIO, TIBYTPaHHBIN
yroJi, IMHEHHBIN yroj AByrpaHHoro yria. [lepneHauKynsp U HaAKIOHHBIE: PaCCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSMOMN 10 TUIOCKOCTH, MPOEKIUs (PUTypHl Ha
MI0CKOCTh. [lepreHIuKyIspHOCTh IUIOCKOCTEN: MPU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
mockocTei. Teopema 0 TPEX NMepHIEeHUKYISIpax

7.4

[TonssTHE MHOTOTPAaHHMKA, OCHOBHBIE DJIEMEHTBI MHOTIOIDAHHUKA, BBINYKIBIE U
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU U OCHOBAHMS TNPHU3MBI, IpsMas M HAKIOHHAs MpPU3MbI, OOKOBas W
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMoyroibHblii Napaielenune] 1
ero cporcrea. [Iupamuna: n-yrojbHas NUpaMuaa, I'PaHU U OCHOBAaHHUE IMHUPAMUIBI,
OOKOBasi M TOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAsA U yCeu€HHAs MUPaMUA.
OnemMeHTsl Npu3Mbl M nupamunabl. [IpaBuiibHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IIPAaBWIbHAs IIpU3Ma M IpaBWIbHAs INHPaMHUAA,
IpaBUiIbHAS TPEYroyibHas MUpaMKia U IpaBUIbHBIA TeTpadap, ky0. Ilpeacraienue o
IIPABWIBHBIX MHOTOIPDaHHUKAX: OKTa’Ap, AOACKa’aAp u ukocadapyrue CedeHus
IPU3MBI U TUPAMMU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH, TUIOCKOCTH.
DOneMeHThl  CUMMETpUM B THpaMujax, [apajuielenunenax, MpaBHIbHbBIX
MHOTOTpaHHHKaX

7.6

Bbruncnenue »1eMEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yriuel. Ilmomans
OOKOBOI TOBEPXHOCTH M MOJHON MOBEPXHOCTH MPSMON IPU3MBI, TUIOIIA b OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM Tpu3MbL. [L1omaas 60K0BOM MOBEPXHOCTH U
MIOBEPXHOCTU NPABWJIBHOW NUPaMHUABI, TEOpEMA O IUIOMIAJAM YCEUYEHHOM MUPAMMJIBIL.
[Tonsitue 06 00bEMe. OOBEM MTUPAMUIBI, TPU3MBI

7.7

[MomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXY IUIOIIAISIMHA OBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KJTACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

I'eomerpus

6.1

[unuaapudeckasi MOBEPXHOCTh, 00pa3yoIIne UIMHIPUUECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON MOBEpXHOCTH. LlunuHIp: ocHOBaHHMA U OOKOBas MOBEPXHOCTH,
o0pa3yrolas 1 0cb, TUIOIIalb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U BEpIIIMHA
KoHHYeckoi moBepxHocTH. KoHyc: ocHOBaHMEe W BepIIMHA, OOpasyromiass U OcCh,
Iomaas OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue Hu
BBICOTA, OCHOBaHUs 1 OOKOBas IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IuameTp, IUIOMalb MoBepxHocTu cheprl. Banmuoe
pacnosoxeHue cdepsl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIIOmaab

chepsl

6.4

N3o00paxkeHune Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

Komb6unammu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALECHUS

6.6

[Tonstue 06 o0béMe. OcHOBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciueactsust u3 He€. O0bEM MHITMHIPA, KOHYCA.
O0BEM mapa u wionaab chepsl

6.7

[Tomo6HbBIe Tena B nmpocTpancTBe. COOTHOIICHUS MEX/IY IJIOMIAIIMH TTOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TENT

6.8

Ceuenusi nuiIMHIpa (MapajyieIbHO W TMEPHEHAUKYISIPHO OCH), CEUYeHHs] KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHUS LIapa

6.9

Bektop Ha miockoctd M B mpocTtpaHcTBe. ClOKEHHE W BbIUMTAHUE BEKTOPOB.
YMHOXeHUEe BeKTopa Ha yucio. Pasnoxenue BekTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuio napannenenumnesna. Pemenue 3anay, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOPAMH

6.10

[IpsiMoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimme 3amaum B KOOpAWMHATAaX. YTroll MexIy BekTopamu. CkanspHoe
MPOU3BEICHNE BEKTOPOB. BbluMcieHHEe YIriioB MexAy HpSIMBIMH U IJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO MPH PEIICHUN T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K PEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AITOPUTMAMHU pELICHHS 3a1ad;
yMeHue (GOpMYJIHpOBATh W ONEPHPOBATH MOHATHUSMH: OIpEICIICHHE,
akcuoma, TeopeMa, CIEeACTBHE, CBOMCTBO, NpPHU3HAK, J0Ka3aTeIbCTBO,
PaBHOCWIIbHBIC (POPMYITHPOBKH; MPUMEHSITh UX; yMEHHE (HOPMYIHPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIUY;
MPOBOJMTH JI0KA3aTeIbHBIC PACCYKICHHS TP PEUICHUH 337a4, OIECHUBATh
JOTHYECKYI0  TMPAaBHIBHOCTh  PAcCYXIEHHWI; YMEHHE OIepHpPOBATH
MOHSITUSIMA: MHOKECTBO, TIOJMHOKECTBO, OINEpaIiy HaJ MHOXKECTBAMU;
YMEHHE WCIOJNB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIHMCAHUS PEANTbHBIX MPOIECCOB U SBJICHUHM U MPU PEIICHUU 3aj]ad, B TOM
YHCIie U3 IPYTHX YUEOHBIX MPEJAMETOB; YMEHHUE ONEPUPOBATH MOHATHIMU:
rpad, cBs3HBIN rpad, nepeBo, UK, Tpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh
M ONHUCHIBATh I'padbl pa3IMUHBIMU CIIOCOOAMH; UCIIOJIB30BaTh rpadbl Mpu

peuieHuu 3aaaqy

YmMmenune OIICpHUPOBATH TIOHATUAMMU: HATYPAJIBHOC 4YHCIIO, LEJIO0C YHUCIIO,
CTETICHb C IIeIBIM ITOKa3aTelleM, KOpEeHb HAaTypallbHOW CTENEHH, CTEIIEHb C
palOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJiIEM,
JorapumM dYHCIIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPAIMOHATIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJIbIX, PAlUOHAJIbHLIX, HeﬁCTBHTCHBHBIX
YrCel, yMEHHUE MCIIOJIb30BaTh MPU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00IIHi
JenuTeNh W HauMeHbllee oOlee KpaTHoe, anroput™ EBkimmma npu
pelIeHNH 3aa4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMH CHCTEMaMU
CUHCJICHUSA, YMCHHUC BBIIIOJIHATH BHIYHUCJIICHUC 3HA4YCHUH U npeo6pa30BaHH;1
BBIPOKECHUM CO CTENEeHsSMU W Jiorapudmamu, npeoOpazoBaHHs APOOHO-
palMOHAIBHBIX  BBIPDAXKCHUHM;  yMEHHE  OIEPUPOBATH  ITOHATUAMM:

MOCJIEI0BATENbHOCTh, apu(MeTHuecKas Mporpeccus, TreoMeTpruiecKas




nporpeccusi, OCCKOHEYHO YOBIBAIOIIass TeOMETPUYECKash MPOTPECCHs;
YMeHI/Ie 3agaBaTrb II0CJICAOBATCIIBHOCTH, B TOM 4YHCIC C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEPUPOBATh MOHATUSIMU: KOMIUJICKCHOE
quciio, COHpH)KéHHBIe KOMIIJICKCHBIC 4HCJIa, MO,Z[yJII: nu aprMeHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeETh
MPOU3BOAUTE apu(MeTHUecKue NEHUCTBHS C KOMIUICKCHBIMHA YHCIIAMU;
HpI/IBO,Z[I/ITI: anMepH HUCIIOJIB30BaHUd KOMIIJICKCHBIX YHCCII, OH@pI/IpOBaTI:
MOHATHSMU:  MaTpuna 2X2  u  3x3, omnpenenuTeab  MaTpHULbI,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHne onepupoBaTh MOHATHSAMHU: pPalMOHAJIbHBIE, HPpPALUOHAIBHBIC,
MoKa3aTelbHbIE, CTENEHHbIE, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsST M HEPABEHCTBA, MX CHUCTEMbl; YMEHHUE ONEpPUPOBATH
MOHATUSIMHU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHCTEMAa YpPaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTh
yYpaBHEHUN, HEPAaBEHCTB U CHCTEM; YyMEHHME peuiaTb YpaBHEHUS,
HEPAaBEHCTBA U CHCTEMbl C IIOMOLIbIO Ppa3JIMYHBIX MPUEMOB; pEIIATh
yYpaBHEHHUs, HEpPaBEHCTBA M CHCTEMBbl C [apaMeTpoM; NPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHUS MaTeMaTH4YEeCKUX

3a]a4 1 3a]a4 U3 pa3IU4HbIX 00JacTeil HayKu U peallbHOM JKU3HU

VYMeHue omepupoBaTh NOHATHAMH: (YHKIOUS, YETHOCTh (YHKIUH,
NEPUOMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, SKCTpeMyM (DYHKIMH, HanOOJbIIee W HAaMMEHBIIEE 3HAYCHUS
(GyHKIMK Ha MPOMEXYTKE, HEmpepbIiBHAs (DYHKIUS, aCUMIITOTHI rpaduka
GyHKIMK, TIepBas W BTOpas MPOM3BOAHAS (YHKIMH, TEOMETPHUECKHNA U
¢u3uueckuif CMBICT TMPOU3BOJHOM, TEepBOOOpa3Has, ONpeenEHHbII
MHTErpajl; YMEHHE HAaXOAWTh AaCUMITOTHI rpaduka (QyHKIHH; yMEHHE
BBIYUCIIATh  MPOU3BOAHBIE CYMMBI, IPOU3BEJCHHS, YACTHOTO U
KOMITO3UIIMY (YHKIMHA, HaXOIUTh YpaBHEHHE KacaTelbHOH K TIpaduKy
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOAHBIC 3JIEMEHTApHBIX (QYHKUIUH;
YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO ISl HWCCIEIOBaHUS (YHKIUH,
HaXOJUTh HaAWOONBIINE W HAUMEHBIIUE 3HAYCHUS (DYHKIUI;, CTPOUTH
rpa¢uK MHOTOYJICHOB C HCIIOJIb30BAaHHEM armapara MaTeMaTH4ecKoro
aHanu3a; MPUMEHATh TMPOU3BOJHYIO [UIS HAXOXACHHUS HAMIy4IIero
pemieHnss B NPUKIAJHBIX, B TOM YHCJIE COLHAIbHO-’KOHOMUYECKUX H

bu3MYECKUX 3a7a4ax; HAXOJUTh TUIOMIAIN U 00BEMBI QUTYP C TIOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPUMEPLI MATCMATHUYCCKOroO MOACIHUPOBAHUA C

noMoIbio AU depeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: TpaduK QYHKIUHU, oOpaTHas QyHKIIHS,
KOMITO3HIMS (YHKIMK, JUHEHHas (yHKIUSA, KBaapaTudHas QYHKIHS,
pauMoHanbHas (QYHKUMS, CTerneHHas (QYHKIHSA, TPUTOHOMETPHUYECKHUE
byHKIIMKA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMHU, TMOKa3aTelbHAs W
jgorapupmuueckas (yHKIHU; yMEHHUE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBINOJHATH  TIpeoOpa3oBaHuss  TpadukoB  (QyHKIUH,
UCTIOJIb30BaTh TPapUKH IS W3YYEHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHNy 3ajad U3 APYruX Y4YeOHBIX MPEIMETOB W 33134 U3 pPeaTbHOU
JKU3HU; BBIpAXaTh (OpMylIaMUd 3aBUCUMOCTH MEXIY BEIMYUHAMU;
WCITOJIH30BaTh CBOWCTBA M Tpaduku (GYHKIHMA 17151 PEIICHHS ypaBHECHHM,
HEpaBEHCTB M 3a1ady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOU

IJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HBIX THUMOB (B TOM YHCJE Ha
IPOIICHTHI, JOJM U 4YacTH, Ha JABIKEHHE, paboOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33aJlaud U3 O0JIACTH YNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATH BBIPAXKECHUSA, YpaBHEHHs, HEPAaBEHCTBA M HX
CHUCTEMBbl N0 YCIOBUIO 33J1a4d, HUCCIENOBATH IOJYYEHHOE pEUICHUE H
OLIGHUBATh MPaBAONOJAOOHOCTh pE3yJIbTATOB;, YMEHHE MOJEIUPOBATH
peaibHblE CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKCHMUS,
YPaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJEJIM C  UCIOJb30BaHMEM  ammapara  aiureOpsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeqHee apupMeTHYecKoe, MeIHaHa,
HanOoJpIlIee U HAMMEHbBIIIee 3HAUYEHUS, pa3Max, JUCIIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BIICKaTh, WHTEPIPETUPOBATH
UH(OPMaLKIO, PEJCTABICHHYIO B Ta0NMIax, HAa AMarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOHCTBA PEaJbHBIX MPOLECCOB M SBICHUM; MPEICTABIATh
UHPOpPMALIMIO C TOMOIIbIO TAabMUI] M JAMarpamMM; HCCIIEI0BaTh
CTaTHCTUYECKHE JaHHbIC, B TOM YHCIIE C MPUMEHEHHEM TpadUueCcCKIX
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIeI0BaTh COBMECTHBIC

HAOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeUBaHUs U JIMHEHHON perpeccun

YMenue onepupoBaTh MOHATHSAMU: CIyYalHBIM ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaQHUUECKUX METOMIOB; TPHUMEHSTH
(GOpMyNBI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (Gopmyny MOIHOM
BeposiTHOCTH, hopmyny beprysmum, koMOuHaTOpHBIE (AaKTBI U (OPMYIIBL;
OLICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHH; yMEHHE OIepUpPOBaThH
NOHATUSMH:  CIIydaiiHass BEIIMYMHA, paclpelelieHHe BEPOSITHOCTEH,
MaTeMaTHYECKOe OXHJIaHWEe, IUCIEpPCHs W CTaHIAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENWYHMHBI, (YHKIHMH  pAClpeneNieHus] ¢ IUIOTHOCTH
PaBHOMEPHOTO, MMOKA3aTeIHLHOT0 U HOPMAIBHOTO PaCHpe/IeICHHI; YMCHHE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX pacHpeAeTICHUI Il PEIICHUs 3ajad;
3HAKOMCTBO C MNOHATUAMHU:. 3aKOH 6OJ'IBI_HI/IX YHUCCJI, MCTOAbI BBIGOpO‘IHBIX
UCCIIC/IOBAaHMI; yMEHHE TPUBOIUTH MPHMEPHl TPOSBICHHUS 3aKOHA
6OJ'H>H_II/IX quceil B HNPUPOJHBIX H O6H.[€CTB€HHBIX SABJICHUAX, YMCHUC
OIIEPHPOBATH TOHIATUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COYCTAHHHU,
YUCIIO  TEPecTaHOBOK; OwmHOM  HprOTOHA; yMeHHME  TPUMEHSTH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS ISl PEHICHUS 33a1ad; OICHUBATh
BCPOATHOCTU PCATIbHBIX COGBITHﬁ; COCTaBJIATb BCPOATHOCTHYIO MOJCIIb U

MHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTaT

YMeHne onepupoBaTh IOHATUSAMH: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYHMHA yIila, IJIOCKUN YroJl, IBYIPAHHBINA
yroJI, TPEXTPAaHHBIM Yroj, CKPEeIUBAOIIMECs IPSAMbIE, apalIeIbHOCTh U
NEPHNEHAUKYIIAPHOCTD IPSAMBIX M IIOCKOCTEM, Yroa MEXKIY MpPSMBbIMH,
yroJl MeXAy TMpsAMOHM M IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSAMH,
paccTositHue OT TOYKU [0 IUIOCKOCTH, PACCTOSHHUE MEXAY IPSMBIMU,
pacCcTOssHME MEXAY IUIOCKOCTAMH; YMEHHE HCIIONIB30BaTh IIPH PELICHUH
3a1a4 M3ydeHHbIe (PaKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE OLEHHUBAThH
pa3Mepbl OOBEKTOB OKpPY)KAIOLIEr0 MHpa; CTPOUTh MaTeMaTU4YeCKHe
MOJEINA C IOMOIIBIO T€OMETPUYECKUX IOHATHM M BEJIIMYUH, pELIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHIATHAMU: IUIOMAAb (GUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OT'paHHUK, HpaBI/I.HBHBII\/'I MHOT'OrpaHHUK, CCYCHHUC MHOI'OI'paHHUKA,
Ky0, mapajuienenuresn, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, [MWIWHAP, KOHYC, Imap, cdepa, muomanb chepsl, MIOMAIL
MOBEPXHOCTH THPAaMUbI, TMPHU3MbBI, KOHyCa, HWIMHIApPA, O00BEM KyOa,
IPSMOYIOJIBHOTO Mapajulelieunena, NIUPaMUAbl, IPU3MBbI, LHIMHAPA,
KOHYycCa, Imapa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHHMS KOHYca W IHJIMHIPA,

napamiCibHbIC OCH HWJIXM OCHOBAHWIO, CCUYCHUC 1Iapa, IIJIOCKOCTbh,




Kacaromasicss cepbl, IWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEueHUue
MHOTOTpaHHHKa, MW300pakaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIICHUs, UX CEYEHHUs], B TOM YHCJIE C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHus] U3y4yaeMbIX (UTYp, BBIABUTATh THUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBBIBATH HIIU
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccUpUKanuioo Guryp Imo
pa3IMYHBIM TPU3HAKAM, BBIOJIHATH HEOOXOJUMBIC JIOTIOJTHUTENbHBIC

TIOCTPOCHHSI
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YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B MPOCTPAHCTBE,
HapaHHGHBHBIﬁ MepeHOC, CUMMCTPHA Ha IJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (DUTYPHI, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIOJIB30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
peuicHun 3aJia4; HaXOJUTh TICOMCTPHUYCCKUC BCINMYMUHLI (,Z[.HI/IHa, yrouJ,
JI01ab, 00BEM) TIPU PEIICHUU 3a7a4d U3 APYTHX YYCOHBIX MPEIMETOB U
u3 peaJII:HOI\/'I JKU3HU; YMCHHUC BBIYUCIIATL T'COMCTPUUCCKHUC BCIUYUHLI
(mmuHa, yroiy, IUIOMAAL, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJbI, B TOM YHUCJIC: IUIOIIAZb IMOBCPXHOCTU
MUPAMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
IpAMOYT'OJIBHOI'O  HapaJliC/iCiuvicaa, IMUupaMubl, I[IPU3MbI, OUWJIWHAPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAHMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEIEHNE BEKTOpa Ha 4YHCIO, pa3lioKeHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOW3BEACHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOpPAMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUICCKUX 3ada1 U 3a/1a4 ApYTUX y‘IGGHBIX npeamMeToB
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YMeHne BRIOMpATh MOAXOMSIINA METO JJIS PEIICHUS 3a/1a4u; TOHUMAaHHE
3HAUMMOCTH MAaTE€MaTHUKA B WU3YYCHHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHE pAaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHl MATEMATUUECKHUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Yucna 1 BEIUHCIIEHUA

1.1

HaTypaanble U O CIbIC YHCIIA. HpI/I3HaKI/I JACIIMMOCTH LCJIBIX YHUCCII

Pammonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOICHTHI,

2 OeCKOHEUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOM cTerneHu. JleHCTBUS ¢ apupMeTHIECKUMU
' KOPHSIMHM HaTypaJbHON CTENEHU
L4 Crenens ¢ 1enbM okaszareneM. CTeneHb ¢ pallMoHaIbHBIM TToKa3aTesneM. CBoicTBa
' CTENEeHN
L5 CuHyC, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHIE€HC YHCIIOBOTO apIyMEHTa
1.6 Jlorapudm yucna. JlecaTuuHbie U HaTypajabHbIE JOrapu(MbI
JelictButenbHple  4ucina. ApupMETHYECKHE OIepalud ¢ JICHUCTBUTEIBHBIMU
1.7 yucnamu. [IpubnnxEHHbIe BHIYMCICHUS, TPaBUIa OKPYTJICHHs, TPUKUAKA U OLEHKa
pe3yJibTaTa BBIYUCIECHUI
1.8 [IpeoOpazoBanue BeIpaKEHHIA
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenbie U QPOOHO-PAIIMOHAIBHBIC YPABHCHUSI
2.2 HppanuonalibHbIC YpaBHEHHUS
2.3 TpuronomeTpudyeckue ypaBHEHHUS
2.4 [TokazaTenbpHbIC U JOoTapUDMUUECKUE YPABHEHUS
2.5 Llenbie u 1poOHO-palMOHATLHBIE HEPABEHCTBA
2.6 HppanuonansHble HEpaBeHCTBA
2.7 [TokazaTenpHbIC U JOTapU(DMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IapamMeTpaMu
2.11 Marpuna cucTeMbl TMHEHHBIX YpaBHeHUH. OnpeaeauTenb MaTPHULbI
3 OyHKIWH U TpaduKu




Oyukuus, cnocoObl 3anaHus ¢yHkuuu. ['padux dysxnumu. B3ammsao oOpartHbie

> ¢yukunu. YétHeie 1 Heu€éTHBIe QyHKIMU. [leprnoanueckue GpyHKINH
OOnactp ompeneneHuss M MHOXKeCTBO 3HadeHMi ¢yHkuuu. Hymn ¢dyHkmmm.
39 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HaumMeHblee 3HAaYCHHE
GYHKIIMH Ha IPOMEKYTKE
313 CrenenHas (yHKOHMS C HaTypaJdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS n-OU CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toxa3zaTtenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnToThl rpaduxoB Qynknuii. CsoiicTBa  QyHKIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0KHbBIX TPOLIEHTOB
4 Hauana matemaTudyeckoro aHanusa
4.1 [TpousBoanas pynkmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[Ipumenenne NTPOU3BOAHONW K HCCIICNOBAaHMIO (PYHKIIMA HA MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHre HanOONbIIEro U HAaMMEHbIEro 3Ha4eHus (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Muterpan
5 MHoxecTBa U JTOTHUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiITHOCTD M CTaTUCTHKA
6.1 OmnwucareybHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 OUryphl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTH BpaIICHUS
7.5 KoopaunaTel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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