


MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl, Tak Kak 0OECIIEYNBAET BO3MOYKHOCTh U3yU€HUs TUCLUUIUIMH
€CTECTBEHHO-HAYYHON HAMpPABICHHOCTH U MPEIMETOB T'YMAaHUTApHOTO IIMKIIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEMOE€  TpU  HU3YyYEHUU
00y4aroIMMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
NOCTPOEHUHU LIETIOUKH JIOTHUECKUX YTBEPKACHUN MPU PEIICHUH M€OMETPUYECKHUX
3aja4, YMEHHUE BBIABUraTb M ONPOBEPraTb TIMIOTE3bl HENOCPEICTBEHHO
UCTIONB3YIOTCSl MPU PELIEHUH 3a/1ad €CTeCTBEHHO-HAyYHOTO IMKJA, B YaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpammsl yueOHOro kypcea «I'eomerpus» Ha yriyOonéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
U3YYEHUU TEOMETpUH uepe3 oOecledeHre BO3MOXKHOCTH MNPUOOpPETeHUs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKHX 3HAaHUM U JCHCTBHIA,
CHEIU(PUUYHBIX TEOMETPUU, U HEOOXOIUMBIX JJIsl YCHEIIHOTO MPO(pECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHBIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIyOJIEHHOM YpOBHE,
pPaCIIMPSIONIMMH U YCUJIMBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paciiMpeHne MpeACTaBIeHUsI 0 T€OMETPUHN KaK YaCTH MHUPOBOM KyJIbTYpHI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3M FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAXHEHIINX MAaTEMaTUYECKUX MOJENSAX, MO3BOJSIOLIMX ONMCHIBATh M H3Yy4aTb
pa3HbI€ SBJICHUS OKPYXAIOUIET0 MUPA, 3HAHUE MOHATHUIHOIO arapara 1no pasaeny
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

(¢opMUpOBaHHE  YMEHHUS  BJIAJIETh ~ OCHOBHBIMM  HOHATUSIMH O
IPOCTPAHCTBEHHBIX (UI'ypaX UM HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMbI M HAXOJUTH
HECTaHJApPTHBIE CIIOCOOBI peIIeHNUs 3a1ay;

dbopMupOBaHHE YMEHUs paclio3HaBaTh HA YEPTEkaxX, MOACIAX U B pealbHOM
MUPE MHOTOTPAHHHMKM M Tejla BpALLEHUS, KOHCTPYUPOBaTb I'€OMETPUUECKUE
MOJIENH;

dbopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMAHUS POJIU AKCMOMATHUKH MpHU
IIPOBEJICHUM PACCYKICHMUIA;

(opMHUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTebCTB M AJITOPUTMOB
pElIeHUs], YMEHUSI UX MPUMEHATh, IPOBOAUTH JI0KA3aTEIbHBIE PACCYXICHUS B
XOJI€ PeLICHHs] CTEPEOMETPUUECKHX 3a/]1a4 U 33]1a4 C MPAKTUYECKUM COJCPKAHUEM,
dbopMupoOBaHHE TPEACTAaBICHUS O HEOOXOIUMOCTH  JIOKA3aTelIbCTB MpHU



000CHOBAaHNY MAaTEeMAaTHUYECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUHN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATENIbHOM aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpEca K U3YUEHHUIO TEOMETPHUH;

dbopmupoBanre (PYHKITMOHAILHONW TPAMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACMO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YYCHHUH JIPYTUX
y4e€OHBbIX  TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJIENEH,
WHTEPIPETAINH TTOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEp’KAaTEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M IIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpanuukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUAKEHUS B TIPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeGoBaHME «yMETh ONEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX yMEHUN  paclpeaensercs He TOJbKO 10
coJiepKaTeNbHBIM JTMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM ocBoeHmst DenepanbHON padoueit
IpPOrpamMMbl, pacHpeleNEHHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMIIMAIBLHBIM BOIIPOCaM 00yYarouecs
oOpamaiuch  HEOJHOKPATHO. ITO TMO3BOJSET OpPraHM30BaThb  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0OBATENBHO U TOCTYNATENBHO, C
coOJTr0/IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYarOIIMXCs, PACHIUpsIs U yrayomsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUHN Ha YTIIyOIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBus aiui  auddepeHnuanuu  oOydeHHs, TOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, oOecreunBas NMPEEMCTBEHHOCTh MEKIY
0o0muM 1 poeccroHaTbEHBEIM 00pa30BaHUEM.

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



COJEP XAHHME OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM MOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaromuecss npsMmble. [Ipu3Hakum cxpemuBaromuxcs
npsmeIx. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IPSIMBIE B IIPOCTPAHCTBE, NapAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPAMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHusA. I3o0pakeHue
buryp B mapayieqbHON MPOEKIUU. YTIbl C COHAMPABIEHHBIMH CTOPOHAMU, yTOJI
MEXIy NPSMBIMH B IPOCTpaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UTYpPHl HAa TUIOCKOCTH: TETpajap, MNapajuleNenunen,
MMOCTPOCHUE CEUYCHUM.

[lepneHAMKYISIPHOCTD IPSIMOU U IJIOCKOCTH: MEPIICHIUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBICE W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
IIEPIIECHIUKYJIIPHOU IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IUNIOCKOCTb.
[lepneHAMKYIAPHOCT  IUIOCKOCTEW: MPU3HAK  IEPHEHAMKYJIAPHOCTH  ABYX
II0CKOCTEN. Teopema o TpEX NEPHEHIUKYISPaXx.

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

MHororpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3MbI, OOKOBasi U MOJHAas IOBEPXHOCTh MPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — INMAapajuleNeNUIe] W  €ro  CBOMCTBA.
Kparyaiime nyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas nupamuia,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IIPaBUIbHOW mnHUpaMmunbl. IIpaBuiabHBIE MHOTOTPAaHHUMKH: IPABWIbHAS IIPU3Ma U



IIpaBWJIbHAs IHPAaMHIA, NPABUIIbHAA TPEYroJibHAs IHPaMHAA W NPaBUJIbHBIN
TeTpadap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOIPAHHUKAX: OKTAadp,
JNOAECKAdIP U UKOCAIP.

Bbluucienue 57eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHal M, YIJIbl.
[Tnomans OOKOBOM TOBEPXHOCTH MW IIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOW TOBEPXHOCTM U TMOBEPXHOCTH MPABHIBHON MHUPAMUIBI,
TEOpEMA O TUIOLIAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B NOPOCTPAHCTBE. DIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJienunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABUIIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO
BEKTOpA, BEKTOpPbl KOJUIMHEAPHbIE, COHANPABJICHHBIE U IMPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpaA Ha
yucio. CBOMCTBA CIOKEHHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOpPA HA YUCIIO.
[loHaTHEe KOMIUIaHApHBIE BEKTOPBI. IIpM3HAK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pasioKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsimoyrompHasgs  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBs3b MEXAy KOOpAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkKIy BekTopamu. CKalsipHOE MPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[MoHATHS: IMIMHAPUYECKAsT MOBEPXHOCTh, KOHHYECKasi TOBEPXHOCTH,
chepudeckas TOBEPXHOCTh, OOpasymomue moBepxHocTed. Tenma BpalieHHUS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumnHoe pacnoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue ten
BpallleHUs Ha IUIOCKoCTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOicTBAa 00BEMOB Ten. Teopema 00 o00bEMeE
NpSAMOYTOJIBHOTO Napajenenunena u cueactsuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IMIMHAPA, TUpaMuabl 1 KoHyca. OO0BEM I1apa U mapoBOTo
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo IwuuHApa. llepeceuenune cdepbl u mapa ¢
iockocthio. Kacanue mapa u cdepbl miockocteio. TloHsTHE MHOTOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALIEHUSI: CEYEHUSI IUITUHIpa
(mapayuielbHO M TNEPHEHAMKYJISAPHO OCH), CEUYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Ornepauuu Haja BEKTOpaMd. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUd. lIpsMoyronbHas
CHCTEMA KOOpAMHAT B IIpocTpancTBe. KoopauHatel BekTopa. PasnoxxeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPH PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JABUKEeHMsI B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OTtoOpakenus. [[BuxkeHUs U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWXCHHWH. BuIbl JIBWKEHWN: TapalyIeNbHBIA TEPEHOC,
LEHTpaJlbHAsl CHUMMETPUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIEAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY 1 Ha3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
UCIOJBb30BaHUE DJTHUX JOCTHXKEHHUH B JAPYTrUX HayKax, TEXHOJOTHUsX, cepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOT0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C NMPAaKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUN, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBbIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTJIbIXa, PeryisipHasl pu3ndecKasi akTUBHOCThH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC ILIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4aCTHIO B PCIICHUMN ITPAKTHUYCCKHUX 3aaa4 MaTeMaTHYSCKOU HaITpaBJICHHOCTH,

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphl, TOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMUYECKUX TMPOIIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATIbHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHCHHC MATCMATHUYCCKUX 3HAHUU IJi1 pCHICHHA 3aaad B o0iacTtu
OKpY>Kalollle Ccpefpl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIE/ICTBUM JJIsl OKPYKalOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeJOBEYECKOM AesTENbHOCTH, STaroB €€
pPa3BUTUS W 3HAUYMMOCTU JUISl Pa3BUTUS LMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKM M MaTEeMaTHYECKOM KyJIbTYpPOM Kak CpEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYHICCTBJIATL IIPOCKTHYIO MW HCCICAOBATCIILCKYIO ICATCIIbBHOCTD
WHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI 1711 000OIIIEHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

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

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOACHUSAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

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

MPOBOJIUTH CAMOCTOSITENIPHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BBICTPAUBATh apTryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HauOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEUHE,  MpoOJeMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMIMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3ybTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OIICHWBAaTh  JIOCTOBEPHOCTD
MOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOLlecca, a TaKkKe BbBIABUTATH
IPENOJIOKEHUS O €TO0 PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh eUIUTH MHGOPMAIUY, TAHHBIX, HEOOXOMUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3JIMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMATU3UPOBAaTh U HUHTEPIPETHPOBATH MH(GOPMAIMIO PA3IMYHBIX BHIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUPOBaTh MH(POPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpaPUuecKH;

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

KoMMyHuMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

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

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOJIeMbl, pelaeMol 3a7a4d, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

NIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTAa, HCCIICOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C y4ETOM 3ajad
MIPE3EHTAIlUNA U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJIEKT:

BJaJIeTh  HAaBBHIKAMH  [O3HABATENBHONW  pediiekcuu  Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3a1a4u;

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

OTICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHSITH TPUIHHBI
JTOCTHKCHUS WJIM HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pemieHuH Y4YeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOU
JeSITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpenesTh
BUIBl paboOT, IOTOBapHUBATHCS, OOCYXIATh NPOIECC W PE3yIbTaT padoTHI,
0000111aTh MHEHHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBI» H UWHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHaMH KOMAHIbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJia B OOIIMH MPOIYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konmy 10 kinacca o0yyaroniuiicss Hay4uTCs:

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

e TMPUMEHSITh AKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX MPU PELICHUH
reOMEeTPUUECKUX 3a/1a4;

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

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

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBI3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pAacrmo3HaBaThb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
NUpaMu/a, MPSIMOYTOJIbHBINA NapajuieNnenunesn, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO oONEpUPOBATh TMOHATUSAMH, CBA3AHHBIMU C  CEUCHHUEM
MHOTI'OTPAHHHUKOB INIOCKOCTBIO;

e BBINOJHATh IapajuiesIbHOE, LIEHTPaJIbHOE 51 OpPTOTOHAJIbHOE
IPOEKTUPOBaHUE (UTYp Ha IJIOCKOCTb, BBIIOJIHATH M300pakeHus (QUryp
Ha IUIOCKOCTH;

e CTPOWUTH CEUYECHHsS] 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, LICHTD,
OCh M IUIOCKOCTb CHMMETPUHU, LEHTP, OChb M IUIOCKOCTH CHUMMETPUH
buryper;

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

e BBINOJHATH JACUCTBUS HAJ BEKTOPaMU;

e pemarb 3a4a4d Ha JOKA3aTEIbCTBO MAaTEMAaTUYECKUX OTHOIIEHUH U
HAXOXKJEHUE TI'E€OMETPUYECKUX BEJIMYUH, IIPUMEHAS HM3BECTHBIE METOJbI
IIPY PELICHUM MATEMATHYECKUX 3a/1a4 IMOBBILIEHHOTO U BBICOKOTO YPOBHS
CJI0’)KHOCTH;

e MPUMEHATH MNPOCTEUIIHE MNPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

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

e IMPUMEHATH IIOJYYCHHbIE 3HAaHUSA Ha IMPAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEALHBIE CUTYAllMH, MPUMEHITh U3YUYECHHbBIE MOHATUSA B
IpolLecce IOMCKAa PEeIIEHUs] MaTeMaTH4ecku  CcHOopMyIMpOBaHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE T€OMETPUH,
MCCIIE0BATh ITOCTPOEHHBIE MOJEIINA C MCIIOJIb30BAHUEM I€OMETPUUYECKUX
NOHSATUNA M TEOpEeM, ammapara anreOpbl, peliaTth MPaKTUYECKUe 3a/1ayi,
CBS3aHHBIC C HAXO0XKJICHUEM I€OMETPUUYECKUX BEJINYMH;

e UMETh NPEICTABICHHUS 00 OCHOBHBIX 3Tallax Pa3BUTHUS FEOMETPUU Kak
COCTaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHUI.

K koniy 11 kiacca o0yyaroniuiicss Hay4uTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IIMUIMHIPUYECKOM,
KOHMUYECKOW U C(epruecKoil TMOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI
MOJTyYCHUS;

ONEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEIAMM BpAILEHUS: [WINHAPOM,
KOHYCOM, c(epoii u mapom;

pacrmo3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYyC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYESHHsI T BPALLCHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALLECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOTPAHHUKOB M TEJI BpALECHUS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

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

BBIUUCIISTH COOTHOILIECHUS MEXKY TUIONIAIIMU MIOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TEI;

n3o0paxaTtb u3ydaeMble (UTYpPBI, BBHINOJHATh (BBIHOCHBIE) IIJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MpPeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHSATH ONEPALMU HaJl BEKTOPaAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOIl cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUHUCIEHHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHHH;
CBOOOJHO OMEpPUPOBATh MOHSTUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TeJ BpallleHUus IpHU
NapajuleIbHOM  NEPEHOCE, LEHTPajJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, peoOdpa3oBaHus MOA00US;
CTPOUTH CEUYEHHUs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMINHIPA
(mapanenbHO U NEPHEHANKYIISIPHO OCH), CEYeHMs KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE YepE3 BEPIINHY ), CEUCHHUS 11apa;
UCIIOJIb30BaTh METO/Bl IIOCTPOCHUS CEUEHUH: METOJ CJEAOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKACHUS;

OPUMEHATh T€OMETPUYECKHE (aKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJaralolIMX HECKOJIbKO IIaroB pEUIEHUs, €CIU YCJIOBHS
IPUMEHEHUS 33J]aHbl B SIBHOM U HESIBHOU (opMe;

pemiaTh 3aJa4d Ha JIOKa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLICHWM U
HAXO0XKJEHUE T€OMETPUUECKUX BEJIMYNH;

OPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/]1a4;

IPUMEHATh  IIOJIyYCHHbIC  3HAaHMS  Ha  IIPaKTUKE:  CPaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYAlMU, IPUMEHATh U3YYEHHBIC
NOHATUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA PEUICHUS
MaTeMaTH4ecKu  CPOpPMYyIMpPOBAHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUM Ha $3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C MCIIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATHH U  TEOpEM,
anmapata anreOppl, pemaTh MNpPAKTUYECKUE 3a7aud, CBS3aHHBIE C
HAXO0KJIEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTAaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHUI.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOIA
NMpoBepsieMoro .
00pa30oBaTeIbHON MPOrpaMMbl CpeIHEro o01Iero 00pa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBarh MOHATUSIMU: TOUKA, MPAMAsi, INIOCKOCTh
79 [IpuMeHsSITh aKCHOMBI CTEPEOMETPUM W CIICJICTBUS U3 HUX TMPU PEIICHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBarh MOHATHIMH: MapaUIeNbHOCTh U MEPHEHAUKYISIPHOCTH
' OPSAMBIX M IIOCKOCTEH
74 KrnaccudumupoBars B3auUMHOE PACIIOIOKEHHUE MPSMBIX M IUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYTPAHHBIA yrojl, TpaHU [BYTPAHHOTO YTJa,
7.5 pebpo ABYTrpaHHOTO yria, JUHEWHBIH yroJ JABYTPAHHOTO yTIiia, TpagycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBII
) MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBUJIbHBII MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHMKOB (MHpamMuia, MpU3Ma,
’ MIPSIMOYTOJIBHBIN TTapajuiesenuIie1, Kyo)
Knaccudpunupoare ~ MHOTOIpaHHUKH,  BbIOMpass ~ OCHOBaHUA  JJIs
7.8 KJ1accupuKauuu (BBIMYKIIbIE U HEBBITYKJIbIE MHOTOTPAaHHHUKH, MPaBUIIbHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKIIOHHBIE TIPU3MBI, TAPAJIICIICTIUTIC B )
7.9 OnepupoBath MOHATUSAME: CEKYIas TIIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB
710 OOBSCHATH MPUHIUIBI IOCTPOCHHSI CEUEHUH MHOTOTPAHHUKOB, UCTIOIB3YS
' METOJI CIIC/IOB
Ctpouth cedeHHs] MHOTOTPAHHHKOB METOAOM CJIEIOB, BBHITIOTHSTH
7.11 (BBIHOCHBIE) TIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTY:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIUYHMH MO 0Opasiam
WIM alTOpUTMaM, MPUMEHsSI M3BECTHBIC AaHAJTUTHYECKHE METOIbI TIpH
7.12 pelIeHuN  CTaHJApTHBIX MAaTEMaTW4YeCKMX 3aJad  Ha  BBIYMCIICHUE
paccTosHUN MeXIy ABYMsI TOUYKaMH, OT TOYKH N0 NPSAMOM, OT TOUYKUIO
IJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS MPSIMBIMU
Pemarp 3amaun Ha HaXOXKJIE€HUE T'€OMETPUUYECKHUX BEIUYMH MO 0Opaslam
713 WIM alrOpUTMaM, MPHUMEHssI H3BECTHbIE aHAJIUTHUYECKUE METOIbl TMpHU

pEeLICHUU CTaHJAapTHBIX MAaTeMAaTHYEeCKUX 3aJay Ha BBIYMCIICHUE YITIOB
MEXIYy CKPCIIMBAIOIUMUCA MNPAMBIMH, MEXKIAY IMPSIMOM M IUIOCKOCTHIO,




MEXY TIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

Boruncnsate 00bEMBI U TIJIOLIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMuga) ¢ TpUMeHEeHHeM (OpPMYJI, BBIUUCIATH COOTHOIIEHUS MEXKIY
IUIOLIA/ISIMU [TOBEPXHOCTEN, 00BEMaMH MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBarh MOHATUSAMU: CUMMETpPUS B IPOCTPAHCTBE, LEHTP, OChb W
’ IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYDPBI
W3Bnekarb, mnpeoOpa3oBbIBaTE U HHTEPIPETUPOBATH HMH(POpPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, TMPEACTABICHHYIO Ha
YepTekax U pUCyHKax
[IpumensITh TeoOMeTpudecKre (GakKThl IS PEHICHHS CTEPEOMETPHYECKHUX
7.17 3aa4, MPEIONIAralluX HECKOIBKO IIAaroB pELICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 33/1aHbI B IBHOU (hopMme
718 IIpuMeHATH HpOCTEUIIME IPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBoauTH NMpUMEpPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MpHUPOJE U
' KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh MOMyYEHHbIE 3HAHMUS Ha MPAKTHUKE: aHAM3UPOBATH peabHBIC
CUTYallMU U MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUs
MaTeMaTHYecKu cPOpMYyITUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peaibHbIe
7.20 CUTyallUM Ha A3bIKE T€OMETPHH, HCCIEAO0BATh MOCTPOCHHBIE MOMAEIH C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara aareOpsl,
pemiatb  MPAaKTHYECKUE  33Jaud,  CBSI3aHHBIE C  HAaXO0XKICHHEM
F€OMETPUYECKUX BETUYNH
11 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJbTara
6 I'eomeTrpus
OmnepupoBaTh MOHATHSIMH: LWIMHIPHUYECKAs MOBEPXHOCTb, O00Opa3yrolIue
6.1 UWIMHAPUYECKON MOBEPXHOCTH, UHWIWHAP, KOHWYECKAass IOBEPXHOCTb,
o0pasyrome KOHMYECKOW TOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpaieHus (IWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATD CITOCOOBI TOTYUCHHUSI TEJT BPAIICHUS
6.4 KnaccuduimpoBaTs B3aMHOE pacnoyiokeHue chephl U MITOCKOCTH
OnepupoBarb NOHATHUSAMHU: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTA,
6.5 BBICOTA CETMEHTA, IIApOBOM CIJIOM, OCHOBAaHWE IIAPOBOTO CJOS, BHICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP
6.6 Bbruucnate  00BEMBI M IUIOMIANM  TMOBEPXHOCTEH TeN  BpallICHU,




TreOMETPUUYECKUX TeJl C MPUMEHEHHEM POopMyIT

6.7

OnepupoBaTh MOHSATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIH B cdepy u
OINMCAaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B MHOTOTPAHHHUK MU TEJO
BpallleHUs

6.8

BBIYHCIATE COOTHOMICHUS MEXY TIOMAISIMK TOBEPXHOCTEH B 00bEMaMu
MMOIOOHBIX TE

6.9

N3o6paxats uzydyaemble (GUTYpbl OT PYKH M C HPUMEHEHHEM IPOCTHIX
4epTEKHBIX HUHCTPYMEHTOB

6.10

BeImonHsATE  (BBIHOCHBIE) IUIOCKME YEpPTEKH W3 PHCYHKOB IPOCTHIX
00BbEMHBIX (Uryp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpaLCHUS

6.11

W3BnekaTb, WHTEPHPETHPOBATH M IMPeoOpa3oBbIBATh HH(MOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (HUrypax, MpeJCTaBICHHYIO Ha
4YepTekax U pUCYHKax

6.12

[TpumensTh reoMeTpudeckue (aKThl Ui PELICHUS CTEPEOMETPUUYECKHX
3a1a4, MPEIONIAralluX HECKOJBKO IIAaroB pELICHUs, €CIU YCIOBUS
IIPUMEHEHMsI 3aJ]aHbl B ABHOH (opme

6.13

OnepupoBarh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJ'IH}ITB ,Z[GI>'ICTBI/I$I CJIOKCHMU I BGKTOpOB, BbIUWTAHUA BGKTOpOB n
YMHOXKEHHUSI BEKTOpa Ha YHCIO, OOBSICHATH, KAaKMMH CBOWCTBAMH OHU
o0JIagaroT

6.15

[IpumensTH NMpaBUiIO Napasuieenuneia Ipyu CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh NOHATHUSIMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, yroJl
MEXy BEKTOpaMH, CKaJsipHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJIaHApHBIE BEKTOPBI

6.17

Haxomute cymMMy BEKTOPOB M NpPOU3BEACHUE BEKTOpa HA YHUCIO, YroJ
MEXy BEKTOpaMH, CKaJSIPHOE IMPOMU3BEICHME, PACKJIAAbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3azaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19

Pemrate HpOCTefIIHI/Ie reOMCTPHUYCCKUC 3ala4yd Ha IMPUMCHCHUC BCKTOPHO-
KOOPAUWHATHOI'O METO1a

6.20

Pemarn 3aJa4du Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOLICHUN U
HaxXOXJCHUC T'COMCTPUUCCKUX BCIIMYUH II0 06pa3uaM WU aJropuTrMmam,
MPpUMCHAA HU3BCCTHBIC MCTOABI npu pemIcHnn CTaHJAApPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

[IpuMeHATH HpOCTEUIIHME IPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBoauTE NMpUMEpPbl MaTEMaTHMUYECKUX 3aKOHOMEPHOCTEH B Mpupoae u
KHU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsTh MONMy4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PeajbHbIC




CUTYalluu U MPUMEHATh U3yUCHHbIE TIOHATHS B MPOLIECCEe NMOUCKA PELICHUS
MaTeMaTHYecKu cPOpMYyIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTYyallul Ha SI3bIKE T€OMETPUU, MCCIEN0BAaTh IOCTPOEHHBIE MOJETH C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U TEOpeM, ammapara aareopsl,
pemarb ~ NPaKTHYECKHUE  3a/Jaud,  CBSI3aHHBIE C  HAaXOXJIECHHEM
r€OMETPUYECKUX BETUUUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcCHOBHbBIE MOHATUS CTepeoMeTpuu. Touka, npsiMas, IUIOCKOCTb, INPOCTPAHCTBO.
[TonaTue 06 aKCHOMaTUYECKOM OCTPOCHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPHHU U
CIIEICTBUS U3 HUX

7.2

B3auMHoe pacronokeHue npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaieTbHbIE
U CcKpemmBawowmuecs npsmele. llapamnenbHOCT  HpsAMBIX M INIOCKOCTER B
MIPOCTPAHCTBE: MapajlUIeJbHbIE IpsSMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
MpSIMBIX, MApPALIEIBHOCTh MPAMONW U IUIOCKOCTU. YTIBIC COHAIPaBICHHBIMHU
CTOpPOHAMH, YroJl MEXIy INpsSMBIMH B mpocTpaHCcTBe. [lapamienbHOCTh IUIOCKOCTEN:
MapajiebHbIle IUJIOCKOCTH, CBOWCTBA MapaJyIeAbHBIX IJIOCKocTeil. [lpocTelimue
MPOCTPAHCTBEHHbIE (UTYpPHl HAa TUIOCKOCTH: TETpadap, KyO, mapaiielnenumnes,
MMOCTPOEHUE CEUYECHUI

7.3

IlepneHUKYIAPHOCTE MPSIMOM M IIOCKOCTH: NEPHEHAUKYJISAPHBIE IpSMBIE B
IIPOCTPAHCTBE, IPSMBIC NApaUICIbHbIE U MEPIEHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTU IPSIMOM M IUIOCKOCTH, TEOpEMa O IMPSIMOM NEPIIECHIUKYIIPHOU
IIJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YroJl MEKAY MPSIMOU U IIJIOCKOCTBIO, ABYTPAHHBII
YTOJI, JINHEWHBIN yroJl ABYIrpPaHHOrO yria. [lepneHauKymnsp U HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 MIOCKOCTH, MPOEKLUs (PUryphl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEW: NMPU3HAK MEPHCHANKYISIPHOCTH JBYX
mrockocteil. Teopema o TpEX MepreHauKyIsipax

7.4

[lonsiTME MHOrOrpaHHHMKAa, OCHOBHBIC JJIEMEHTBI MHOIOTPAaHHMKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOTPAaHHHMKH, pa3BEPTKA MHOrorpaHHuka. IIpmsma: n-yrompHas
npu3Ma, TpPaHH M OCHOBAaHUS NPU3MBI, MpsiMas M HAKJIOHHAs NPU3MbI, OOKOBas W
II0JIHAsl TIOBEPXHOCTh NMpu3Msbl. [lapamnenenunen, npsMOyroJbHbIN Napajielenumnes u
ero csoictBa. Ilupammpa: n-yronbHas nupammuaa, 'paHd U OCHOBAaHUE NHPAMUBI,
OOKOBasi M TOJHAsl MOBEPXHOCTh MUPAMUIBI, NMpaBUIbHAs U yCcEeYEHHAs NHpaMHJA.
OnemMeHTBl mNpuU3Mbl M nHUpamubl. lIpaBuiabHBIE MHOTOTpaHHMKH: IIOHATHE
[IPaBWJIBHOIO MHOTOTpaHHMKA, IIPaBHJbHAs INpU3Ma M IpaBUjIbHAs NHMpPaMUIa,
IpaBUJIbHAS TPEYrobHAsI MUPaMUAA U MPaBUIBHBIN TeTpasap, KyO. IlpencraBnenue o
IIPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTA3P, AOACKa’Ap U UKocadapyrue CeueHuss npu3Msl
U TUPAMHU/IBI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUYKH, MPSAMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpPUHM B IUpaMMAax, M[apajiesenuIenax,  IpaBHIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Bbruuciienue 31eMEHTOB MHOTOTPaHHMKOB: p&Opa, auaroHanu, yrael Ilmomans
OOKOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOI MPU3MBI, TUIONIAAb OCHOBaHHIA,




TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSMOU MPU3MBI. [1no1maas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPaBUIBLHOW MUPaMU[bI, TEOpPEMa O IUIOIMIATN YCEUEHHOM MUpPAMMUIIBI.
[Tonsitue 06 06bEMe. OOBEM MUPAMUTBI, IPU3MBI

7.7

[TogoOubIe Tenma B mpoctpancTBe. COOTHONMICHHS] MEXY IUIOMIAASIMH TTOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEJT

11 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

6

I'eomerpus

6.1

[{unuuapuyeckass TOBEPXHOCTh, 00pa3ylolue MUIMHIPUYECKONH MOBEPXHOCTH, OCh
WIAHIPUYECKOH TOBEpXHOCTH. [IMmuHAp: OCHOBaHUS W OOKOBas IOBEPXHOCTH,
oOpasyromas 1 oCh, TUIONIaAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yroline KOHUUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHHYecKoi moBepxHOCTH. KoOHyc: ocHOBaHMe M BepIlIMHA, 0oOpasyrouias U OcCh,
momaas OOKOBOM M TIOJHOM IMOBEPXHOCTH. YCEUEHHBIH KOHYC: oOpasyromue Hu
BbICOTA, OCHOBAHUA U 6OKOBa$I IMMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paanyc, JuaMeTp, IUIOMIAaas TOBEPXHOCTH cdephl. BzanMHoe
pacroyiokeHue chepbl W IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IJIONaah

cepsl

6.4

N3o00paxkeHne Ten BpalleHus Ha MII0CKOCTH. Pa3BEépTka MUIMHIpa U KOHYCa

6.5

KomOuHammu ten BpameHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIH OKOJIO
cdepsl, cepa, BiucaHHAs B MHOTOI'PAaHHHK, WM TEJIO BPAILICHHS

6.6

[Tonstre 06 o0bEMe. OcHOBHBIE CBOWcTBa 00BEMOB Tenl. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapajUIeNieuIe/ia U ciaeacTBUs u3 He€. O0bEM UIMHIPA, KOHYCA.
O06BEM mapa u rwiomazab chepb

6.7

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHHUS MEKIY IJIOMIAIIMH TOBEPXHOCTEH,
00bEMaMU MTOTOOHBIX TENT

6.8

Ceuenuss nwiMHApa (MapauiebHO M NEPIEHIUKYJISIPHO OCH), CEYEHMsI KOHyca
(mapasuienbHOE OCHOBAHUIO M IIPOXOASIIEE Yepe3 BEPLIMHY), CEUSHHsI 11apa

6.9

Bexktop Ha mimockocth W B mpocTpaHcTBe. ClokeHHE M BBIYUTAHHE BEKTOPOB.
YMHOXXEeHHE BEKTOpa Ha 4ucio. PasnokeHue BeKTOpa Mo TpEM HEKOMIUIaHAPHBIM
BekTtopam. [IpaBuno napamnenenunena. Pemenne 3aqad, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOPAMH

6.10

[IpsimoyronbHasi cucremMa KOOpPAMHAT B HpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amayn B KOOpAMHATaX. YTOJd MeEXIy BekTopamu. CkalsipHOE
[IPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXAY INPAMBIMA M IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMSA K NMPEeAMETHBIM Pe3yJIbTaTaM OCBOCHHSA
NPOBEPSIEMOr0 = OCHOBHOI 00pa30oBaTeJIbHOI MPOrpaMMBbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHust

Brnagenne wmeromamu J0Ka3aTelIbCTB, AITOPUTMAMHU PELICHUS 3ajad;
yMeHue ¢GopMyIMpOBaTh W ONEPUPOBATH MOHATUSMH: OIpEICICHHE,
aKCHOMa, TeopeMa, CIEACTBHE, CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTHUBOIOJIOXKHOE YTBEP)KACHHUE, NPHBOANUTH HPUMEPHI U
KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTHYecKOW HHIYKIINU;
IPOBOJNTH JI0Ka3aTeIbHBIC PACCYKICHUS MIPH PELICHUH 3a/1a4, OLICHUBATh
1 JOTMYECKYI0  TMPaBUIBHOCTh  PAcCyXIEHHUI; yMEHHE OIepHpOBAThH
HOHSATHSMHU: MHOXKECTBO, IOJMHOXKECTBO, ONEpalMy HaJl MHOXECTBAMU;
YMEHHE  HCIOJNb30BaTh TEOPETUKO-MHOXKECTBEHHBIN  ammapar  Juis
OITMCAHUS PEATBbHBIX MPOIECCOB M SBICHUH U MPU PEIICHHUH 3a/ad, B TOM
YHCcIie U3 IPYTUX Y4eOHBIX MPEAMETOB; YMEHUE ONEPHPOBATH MOHATHIMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
U OIMCHIBATh Tpadbl Pa3NTUYHBIMUA CIOCOOAMH; HCIIOJIb30BaTh Tpadbl mpu

pEIICHUH 33129

VYmMmenune OIICpHUPOBATH TIOHATUAMMU: HATYPAJIBHOC 4YHCIIO, LEJIO0C YHUCIIO,
CTETICHb C IIeIBIM ITOKa3aTelleM, KOpEeHb HATypallbHOW CTENEHH, CTEIIEHb C
paluOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIeEM,
JorapupM dUHCIIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJIBHOTO YHCIIA,
OCTAaTOK IO MOMYJIO, PAMOHAIBHOE YHUCIIO, UPPAIMOHATBLHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENIbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
2 YHCell; YMEHUE UCIOIB30BaTh MPU3HAKH JETUMOCTH, HAUMEHBIIHA 00NN
JeUTeNb W HauMeHbIlee o0Ilee KpaTHoe, anroput™M EBkimma mpu
PCHICHUHU 3a4a4; 3HAKOMCTBO C pa3JIMYHbIMU IMO3UIIUOHHBIMU CHUCTCMaMU
CUHMCJICHUS; YMEHUE BBITIOJIHSITH BRIYMCIICHUE 3HAUCHUH U TpeoOpa3oBaHus
BBIPOKECHUM CO CTEMEHsSMU W Jiorapudmamu, mpeoOpazoBaHHs APOOHO-
palMOHAIBHBIX  BBIPAXKCHUH;  yMEHUE  ONEPUPOBATH  IOHATHUSIMMU:

MOCIIEI0BATENbHOCTh, apU(pMEeTHUECKas MpPOTpeccHsi, TeoMeTpudecKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsg T'€OMETpUYECKass IPOrpeccus;
YMEHHME 3a/laBaTh IIOCJIEOBATEILHOCTH, B TOM 4YHCJIE€ C MOMOUIBIO
PEKYpPpPEHTHBIX (POPMYJ; YMEHUE ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILIEKCHBIE 4YHCIA, MOIYJIb W apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUICKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKAass U alreOpanyeckas); yMeThb
IPOU3BOUTH apu(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
OPUBOJIUTH MPUMEPHI UCTIONH30BAHHS KOMIUIEKCHBIX YHCEN; ONEePUpPOBATh
HNOHATUSAMM:  MaTpuua 2x2  wm  3x3, omnpeaenuTenb  MaTpULb,

FEeOMETPUUYECKUI CMBICIT OTIPEACTUTEINS

YMeHHne onepupoBaTh MOHATHSAMHU: PALMOHAIbHBIE, WPPALUOHAJIBHBIE,
NoKa3aTeabHbIC, CTENEHHbIE, JOrapu(pMHUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE ONEPUPOBATH
HNOHATUSAMH: TOXXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPABHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUH, HEpPAaBEHCTB M CHCTEM; YyMEHHME pelaTb YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOULIBIO pa3IMYHBIX HPUEMOB; peIIaTh
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl C M[apaMeTPOM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JI PELICHHUS MaT€MAaTHYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKU U pPeaIbHOM KU3HU

YMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (DYHKIUH,
NEPUOUYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTb (PYHKIIMH, MOHOTOHHOCTh
byHKIMHA, SKCTpeMyM (DYHKITMH, HauOOJbIIee W HaUMEHbIEe 3HAYCHUS
(GyHKIMK Ha MPOMEXYTKE, HEpepbIBHAs (DYHKIUS, aCUMIITOTHI Tpaduka
GyHKIMH, TIepBas ¥ BTOpas MPOM3BOAHAS (YHKIMH, T€OMETPUYCCKUH U
¢u3uueckuif CMBICI TNPOU3BOJHOHM, TEepBoOOpa3Has, ONpeAeIEHHbIHN
MHTErpajl; YMEHHE HAaXOAWTh AaCUMITOTHI rpaduka (GyHKIHH; yMEHHE
BBIYUCIISATH  MPOU3BOAHBIE CYMMBI, IPOU3BEJCHMSA, YACTHOTO U
KOMITO3UIIMY (YHKIMHA, HaXOJUTh ypaBHEHHE KacaTeNbHON K Trpaduky
(GyHKLIMU; YMEHHME HAaXOIUTh MPOU3BOJIHBIC SJIEMEHTApHBIX (QYHKIUI,
YMEHHE HCIIOJIb30BaTh NPOM3BOAHYIO ISl HWCCIEIOBaHUS (YHKIUH,
HaXOJUTh HaAWOONBIINE W HAWMEHBIIUE 3HAUYCHUS (YHKIUI; CTPOUTH
rpaguKi MHOTOYJICHOB C HCIIOJIb30BAaHHEM almapara MaTeMaTH4ecKoro
aHanu3a; MPUMEHATh TMPOM3BOJHYIO [UIS HAXOXACHHUS HAMIy4IIero
pemieHnss B NPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-’KOHOMUYECKUX H

bu3MYECKUX 3aa4ax; HAXOJUTh IUIOMIAId U 00BEMBI GUTYP C TIOMOIIBIO




HUHTCrpajia, NpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

noMoInbio auddepeHInaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas GYyHKIIHS,
KOMIO3UIUS (DYHKIMHA, JWHEHHAas (QYyHKUWSA, KBaJIpaTudHas (QYHKIUS,
pauMoHanbHas (QYHKLUSA, CTEeNeHHas (QYHKLIUSA, TPUTOHOMETPUYECKHE
¢yHKUMU, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIMH, MOKa3aTeNlbHAs U
norapupmuydeckas (DyHKIIUH; YMEHHE CTPOUTh TpaduKu H3yYEHHBIX
¢yHKUMH,  BBINOJHATH  nIpeoOpa3oBaHust  rpadukoB  (YHKUHH,
UCIMOJb30BaTh TPa(UKK U1 U3Y4EHUs MPOLECCOB U 3aBUCHUMOCTEH, MpHU
pelIeHNH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB W 3a/ad U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEX1y BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Tpauku (QYHKIUH UIs peuieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCJE Ha
NPOICHTHI, JAOJM M YacTW, Ha JABIKEHHE, paboOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 33Jaud U3 OOJIACTH YNpaBJICHUS JUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKEHHUS, ypPaBHEHHS, HEPAaBEHCTBA U UX
CHUCTEMBbI N0 YCIOBUIO 33Jlayd, HUCCIENOBATHh IOJYYEHHOE pEIIeHUE U
OLIGHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB;, YMEHHE MOJEIUPOBAThH
peajbHblE CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKECHMS,
YpaBHEHHs, HEPABEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1a4M, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJEIM €  HCIOJb30BAaHUEM  ammapata  anreOpsl,

WUHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHUYecKoe, MeIHaHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, AUCIIEPCHUsi, CTaHIaApTHOE
OTKJIOHCHUEC YHCJIOBOI'O Ha60pa; YMCHHC HU3BJICKATb, MHTCPIPCTUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha AUarpammax, rpadukax,
OTPaXXarollyl0 CBOWMCTBA PEAJbHBIX MPOLECCOB U SIBJICHUM; MPEIACTABIATH
uHpopMaIMi0 C TOMOIIBID TabNWUIl ©W JAWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MNMPUMCHCHUCM Fpaq)I/I‘IeCKI/IX
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpad)UueCcKH UCCIEIOBaTh COBMECTHBIC

HaOJII0ICHNUS C TOMOIIBIO TMarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSAMU: CIyYalHBIM ONBIT M CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIOJIB30BAaHUEM TpaUUECKUX METO/OB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (OpPMYIy IOTHON
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHI; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  CllydaiiHas BEJIMYMHA, paclpenesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OKUAAHUE, IUCIEPCUsl M CTaHAapTHOE OTKIOHCHHE
CllyuallHOW  BENWYMHBI, (QYHKIMHA pPAaCHpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIbHOTO M HOPMAIBHOTO paclpee/ieHni; yMeHue
UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeAeieHUN A pelIeHus 3ajad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJBI BEIOOPOYHBIX
UCCIICIOBAaHM; yMEHHE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OOJIPIIMX YHCET B NPUPOTHBIX M OOLIECTBEHHBIX SBICHHUAX, YMEHHE
OIIEpPUPOBATH MOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCIIO  TEpecTaHoBOK; OmHOM  HploTOHa;  yMeHHME  NPUMEHSTH
KOMOMHATOpHBIE (PAaKTHl U PACCYXKACHUS JUIS pEIICHUs 33a]ad; OICHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, IMpsMasl, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIia, JIOCKUN YIroJl, IBYIpPaHHbIN
yroJi, TpEXIPaHHbIM Yroj, CKpPEeLUBAIOLIMECS IPsSMbIE, apaieIbHOCTh U
NEePNEHAUKYIISIPHOCTD MPSMBIX MU IUIOCKOCTEM, Yroia MEXIy HpSMbIMH,
yrosl MeXAy MpsAMONM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTSAMH,
paccTosiHue OT TOYKM 10 IUIOCKOCTH, PAacCTOSTHUE MEXAY HPSIMBIMH,
paccTOssHUE MEXAY IUIOCKOCTSMM; YMEHHE MCIIONb30BaTh IPHU PELICHUU
3aJa4 u3y4yeHHble (DAKThl U TEOPEMbl IJIAHUMETPUU; YMEHHE OICHUBATh
pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTHYEeCKHe
MOJENIA C TOMOIIBI TE€OMETPUYECKUX MOHATHM M BEJIWYWH, pELIaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n
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YMeHne omnepupoBaTh MOHATHAMU: IUIOMAAb (UTYpPHI, 00BEM (GUTYPHI,
MHOTI'OT'paHHUK, HpaBHHBHBIﬁ MHOT'OrpaHHUK, CCYCHHUC MHOI'OIr'paHHUKA,
Ky0, mapajuienenures, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, LWINHIpP, KOHYyc, map, cdepa, miomanb cdepsl, IMIOMIAIL
MOBEPXHOCTH THPAaMUBI, TMPHU3MbI, KOHyCa, HWIMHApPA, O0BEM KyOa,
IPsSMOYIOJIBHOTO Mapajulelieunena, MNUPaMUAbl, IPU3MBbI, LHUIUHIAPA,
KOHYycCa, Imapa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHHMS KOHYca W LWIHHIPA,

napamiCibHbIC OCH HWJIXM OCHOBAHWIO, CCUYCHHUC IIapad, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; yMEHHE CTPOUTHh CEUYECHHUE
MHOTOTPaHHHKA, M300pakaTb MHOTOTPAaHHUKH, (GUTYpBl M MOBEPXHOCTH
BpAIICHUS, UX CEUCHHs, B TOM YHUCIIE€ C ITOMOIIbIO 3JEKTPOHHBIX CPENICTB;
yMEHHE TPHMEHSTH CBOMCTBA T'€OMETPUYCCKHX (UTYp, CAaMOCTOSTEIHEHO
dbopMynupoBaTh OnpeAeIeHU U3ydaeMbIX (PUTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKaX T€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
OlpoBepraTh HWX; YMEHUE TMPOBOAUTH Kiaccuukauuoo ¢GuUryp mo
pa3MYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE OMOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATUSIMH: JBIJKEHHE B IMPOCTPAHCTBE,
HapayuleNbHBIA TEPEHOC, CHMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
IIOBOPOT, TMpeoOpazoBaHue MOA0OMsA, TMOn00HBIE (UTYpB; yMeHue
pacro3HaBaTh paBHBIC W TMONOOHBIE (UTYPHI, B TOM YHUCIE B TPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TPU
pelIeHnN 3a/ad; HAaXOAWTh TECOMETPHYECKHE BEIMYMHBI (IJIMHA, Yrod,
Iomaab, 00bEM) IpU PELICHUH 33734 U3 JAPYTUX YYeOHBIX MPEIMETOB U
U3 PETbHON JKHW3HW, YMEHHE BBIUUCIATH TCOMETPHUYECKHE BEITMYMHBI
(MHa, yroj, IUIOMAAb, OOBEM, IUIOLIAIb TOBEPXHOCTH), HCIOIB3Ys
U3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIIE: IUION[AJb HMOBEPXHOCTH
NUpaMUzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUoans chepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO ~ TapaJUIelieNuIeaa, MUPAMUIBL, NPU3MBIL, IHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOUTh OTHOIIEHHE 00BbEMOB MOIO0HBIX (QUTYP
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YMeHue onepupoBaTh HNOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEIEHNE BEKTOpa Ha 4YHCIO, Ppa3lioKEHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TPOW3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEXKIY
BEKTOPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHU TCOMCTPHUYCCKUX 3ada1 U 3a/1a4 ApYTUX y‘IGGHBIX npeamMeToB
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YMenue BBI6I/IpaTI> MOAXOAAIINNA METO, A1 pelICHUA 3a/ja4r; IOHUMAHHNC
SHAYUMOCTH MATEMATUKHW B HU3YYCHHUH INPUPOJHBIX H O6H_ICCTBCHHI)IX
mponeccoB u HBHGHHﬁ; YMCHHUC pPaACIIO3HABATL TMPOABJIICHHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH ITPUMCPBI MAaTEMATUUYCCKHUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaT€MAaTUYECKOU HAYKH




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

Kon

IIpoBepsiemMblil 3JIeMEHT CO/IepPsKAHUA

Yucna 1 BEIUUCIIEHUA

1.1

Harypanbnsle u nensie yucna. [IpusHaky qenMMOCTH LEIIbIX YUCEI

Panmonaneupie  yucima. OOBIKHOBEHHBIE U JACCATHYHBIC JPOOU, TMPOICHTHI,

1.2 OCCKOHEUYHBIC TTEPUOANIECKUE APOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOM cTerneHu. JleHCTBUS ¢ apupMeTHIeCKUMU
' KOPHSIMHM HaTypaJbHOU CTCIICHU
L4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMOHaIbHBIM NoKa3areneM. CBolicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOTrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHbie U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble 4Yncia. ApUPMETHYECKHE Olepaluud C  JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOamkEéHHbIC BEIYUCICHUS, TIPAaBUJIa OKPYTJICHHS, TIPUKUKA U OILICHKA
pe3yJIbTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnekcHsle uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paiOHATBHBIC YPABHEHUS
2.2 HppauroHanbHble ypaBHEHUS
23 Tpuronomerpudeckue ypaBHEHU
24 [oxa3zaTenpHbIC U JOTapUPMUUECKUE YPAaBHEHUS
2.5 Llenwie u 1poOHO-pallMOHATLHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI € IIapaMETPaMHU
2.11 Marpuiia cucteMsl JUHEHHBIX YpaBHEHUN. OnpenenuTesib MaTPUIbI
3 DOyHKINH U TpaPUKH




OyHknus, cnocoObl 3amanus (Gynaknuu. ['paduk dyHkumu. B3zaumMHO oOpaTHBIC

>l ¢ynkunu. YétHeie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINH
O6nactp ompeneneHUuss W MHOXKECTBO 3HadeHWM GyHkuuu. Hynmu QyHkun.
10 [TpoMexXyTKM  3HAaKOMOCTOSHCTBA. [IpoMexyTku  MOHOTOHHOCTHM  (DYHKUHUH.
' MakcumMymMbl 1 MHUHUMYMBI (QyHKuuu. HaunOomnbinee M HauMeHblee 3HauCHHE
(GyHKINU Ha TPOMEXKYTKE
313 CreneHHass (yHKIHMS C HaTypajdbHBIM W IIEJbIM MOKa3areiaeM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS n-0i CTETIEHU
34 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U IpaduKu
16 Toukm paspeiBa. Acumntotel rpadukoB ¢yHkiuid. CBoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHUs MOCIIEA0BATENLHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHbBIX TPOLIEHTOB
4 Hauana marematnyeckoro anaamsa
4.1 [TpousBoanas pynkmuu. [Ipons3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHeHre NPOU3BOJHOM K HCCIEOOBAHUIO (YHKIMH Ha MOHOTOHHOCTb H
4.2 SKCTpeMyMbl. Haxoxnenue HanOObIIEro 1 HAaMMEHBIIEro 3HaYeHUs (YHKIHMU Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murerpain
5 MHOXeCTBa U JIOTUKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BPALLECHUS
7.5 Koopaunatsl 1 BEKTOpBI




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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






