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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yU€HUs TUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIEHHOCTH M MPEIMETOB T'YMaHMTAPHOTO ILMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpyEeMOE€  TpU  HU3YyYECHUU
00y4arIMMHUCS TOHATUHHBIX OCHOB T'€OMETPUH, MPHU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM NPU PELICHUU N€OMETPUYECKHUX
3a1a4, yMEHUE BBIABUIaTb U ONPOBEpPrarb TIMIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS MPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOTO LMKJIA, B YaCTHOCTH
dusznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOoiéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYaAIbHBIX CIIOCOOHOCTEW oOOydarolmuxcs Ipu
W3Y4YEHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTuka u
uHbpopMaTuKa»  uyepe3  OoOecleueHHEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosee TIyOOKMX TIEOMETPUYECKHX 3HAaHUN U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX ISl YCHEIIHOTO NPO(PECCUOHATBHOIO
0o0pa3oBaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YriayOJIEHHOM YpOBHE,
pPaCIIMPSIONIMMH U yCUIIMBAIOIIUMH KypcC 0a30BOT0 ypOBHS, SIBISIFOTCSI:

paclIMpeHNe NMPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KyJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBSA3M F€OMETPUU C OKPYKAIOLIUM MHPOM;

(opMUpOBaHKE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEeMAaTHYECKUX MOJENSIX, MO3BOJISIIOUIMX ONUCHIBATH M HM3y4daTb
pa3HbIE SBJICHUS OKPYIKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara mno pasaeiny
«CtepeomeTpus» yueOHOro Kypca reoMeTpuH;

(GopMUpOBaHHE  YMEHHUS  BJIAJIEThb ~ OCHOBHBIMM  HOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMbl M HAXOJUTH
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNME YMEHUS PacllO3HABaTh HAa YepTeXkax, MOAENAX U B peabHOM
MUpE MHOIOTPaHHUKHM M Te€ja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

dbopMupoOBaHHE NMOHMMAaHUS BO3MOKHOCTH aKCHMOMAaTHYECKOTO MOCTPOCHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NMOHMMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEJICHUM PACCYKICHUN;

(opMHUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pELICHUs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH J0KA3aTEIbHbIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpPU



000CHOBAaHNY MAaTEeMAaTHUYECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEpeca K U3YyUEHUIO TEOMETPHUH;

dbopmupoBaHre (PYHKITMOHAIEHONW TPAaMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHHUS PAClo3HABATh TMPOSBICHUS TE€OMETPUUECKHX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YUYCHUH JIPYTUX
y4eOHbIX  TMPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMil, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINH ITOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEp’KAaTEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «['eomeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble MW IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenusi», «Bekrtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «J[BMKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha yTiyONE€HHOM ypOBHE OOydYeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSM Y4eOHOIro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  pacrlpeiensercs He TOJbKO IO
CoJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHmsi DenepanbHON padoueit
pPOrpamMMbl, pacHpeleNEHHbIM MO TojJaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIIPOCaM 00yYaromuecs
oOpamjaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaThb  OBJAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU ¥ HaBBIKAMH TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTr0/IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00yYarOMIMXCs, PACHIUPSIs U yrayossis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos kK M3y4EHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISICT:

co3math ycioBus i auddepeHnuanuu  oOydeHHUs, TOCTPOCHUS
WHIMBUAYANbHBIX 00pa30BaTENbHBIX MPOTrpaMM, O0OECNeYUTh YrIIyOnEéHHOE
M3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHOoro npeamera «MaremMaTukay;

MOJATOTOBUTH OOYYAIOIIMXCA K TNPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BBIOOpa Oymymiei mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
00muM 1 poeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOnEéHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henenmto), B 11 kiacce — 102
yaca (3 yaca B HEJICJIIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpancTBo. IloHsATHE 00 aKCMOMaTH4YECKOM MOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesibHble M CKpelMBaromuecss npsMmble. [Ipu3Hakm cxpemuyBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAJUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD PIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHusA. M300pakeHue
buryp B mapayienbHON MPOEKIUU. YTIbl C COHAMPABIEHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSMBIMH B IPOCTPAHCTBE. [lapaienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
OPOCTPAHCTBEHHbIE (GUTYphl HAa TUIOCKOCTH: TETpajap, MNapajuleNenumnen,
MTOCTPOCHUE CEYCHUM.

[lepnenaAUKYIJISIPHOCTD NPSIMOM U IJIOCKOCTH: MEPIIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
IIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAUKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  INEPHEHAMKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHIUKYISPaXx.

Yriael B NPOCTPAHCTBE: YIoJI MEXAY IHNPSMOW U INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YTOJI ABYI'PAHHOIO yrya. TpEXIrpaHHBIM U MHOTOI'PDAHHBIE YTJIBL.
CBolicTBa IUIOCKMX YIJIOB MHOIOrpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHororpaHHuKHU

Bunasl MHOrorpaHHuMKOB, pa3BEpTka MHororpaHHuka. [Ipusma: n-yrosibHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh MPU3MBI.
[Tapaynenenunen, NpsAMOYTONbHBIA — IMapajuleNeNUIE] W €ro  CBOMCTBA.
Kparyaiimre mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas mnHupamuja,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPaBUIbHOW nUpaMmunbl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IPU3Ma U



IIpaBWJIbHAs IHPAMHUIA, NPABUIIbHAA TPEYroJibHass IHpaMHAA W IPaBUJIbHBIN
TeTpadap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadIp,
JNOAECKAdIP U UKOCADIP.

BbluniciieHue 31€MEHTOB MHOTIOIPAaHHUKOB: pE&Opa, JAuMaroHaia, YIJbl.
[Tmomaas OOKOBOM MOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIOIIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABHIBHON MHUPAMMIBI,
TeopeMa O IUIOAAN YCeYEHHOU MUPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABHIIBHOU
IIAPAMHJIBL.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE W  IMPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHapHBIE BEKTOPHI. lIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O paslnoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsmoyronpHasgs  cucrtemMma  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpA H
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tesa Bpalenus

[loHATHS: IMIIMHAPUYECKAsT MOBEPXHOCTh, KOHHYECKAsi TOBEPXHOCTH,
chepudeckas TMOBEPXHOCTh, OOpasylomue moBepxHOcTed. Tena BpalleHHUS:
IIIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, mmap. B3aumHoe pacnoiiokeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue ten
BpallleHUs Ha IUIOCKoCTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OpSAMOYTOJBHOTO Mapajenenunena u cueactsus u3 He€. OO0bEM mpsmMol u
HAKJIOHHOM NPU3MBbI, IWIMHAPA, TUpaMUabl 1 KoHyca. O0bEM I1apa U mapoBOro
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHas B
IUIMHAP, OINHCaHHas OKoJo ImmuHApa. llepeceuenuwe cdepbl W mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB UM TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapayuielbHO YW TNEPHEHAMKYJSIPHO OCH), CEUYEHHUsl KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 11apa, METOJIbI MOCTPOCHUS
CEUYEHHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYyLIEN TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Onepauuu Haja BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbHas
CHCTEMA KOOpAWHAT B pocTpaHcTBe. KoopauHatel BekTopa. PasnoxxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JBHKEeHUSA B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OTtoOpakenus. [BUKEHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWXCHHWH. BuIbl JIBWKEHWN: TapalyIeNbHBIA TEPEHOC,
LEHTpalbHAsl CHUMMETPUs, 3€pKajbHas CUMMETpPUS, MOBOPOT BOKPYI MPSMO.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJBbTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYAIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAYp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIUSIMY 1 Ha3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHH B JAPYIMX HayKax, TEXHOJOTHSAX, cdepax
HSKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEAECHUS, CBSI3aHHOIO C NMPAaKTHYECKUM
OPUMEHEHUEM JIOCTMKEHUHM HAyKd M JEATEIbHOCTbIO YYEHOIO, OCO3HaHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YEeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3/I0pOBbIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTJIbIXa, PeryJisipHasl pu3ndYecKasi akTUBHOCThH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03IOPOBUTEIBHOM AEATEIbHOCTBIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymel mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO Ha TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4aCTHIO B pCIICHUYN ITPAKTUYCCKHUX 3aaa4 MaTeMaTHYECKOU HaITpaBJICHHOCTH,

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJbTYpbl, TOHUMAaHUE BIMSHUS
COIMAIbHO-?)KOHOMUYECKUX MPOILIECCOB Ha COCTOSIHHE MPUPOAHOW M COIMATbHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHCHHC MATCMATHUYCCKUX 3HAHUU IJis1 pCHICHHA 3aaad B o0iacTu
OKpY>KaloIlled Cpe/bl, MUIAaHUPOBAHUE IOCTYNMKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIE/ICTBUM JJIsl OKPYKAIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEYECKOM AesTENbHOCTU, STaroB €€
pPa3BUTUSL W 3HAUYMMOCTU JUISl Pa3BUTUS LMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOU Ky.HBTypOﬁ KaK CpCcaACTBOM IIO3HAHUA MHPA,
TOTOBHOCTb OCYHICCTBJIATH IPOCKTHYHO MW HCCICAOBATCIILCKYIO JCATCIIbBHOCTD
WHIWBUIYAJIbHO U B I'PYIIIIC.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1efiCTBUSA

Ba3oBble Jjornyeckue AeicTBHUA:

BBISBJITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, TMOHATHHA, OTHOLIEHUH MEXAy MOHATHAMH, (HOPMYJIUPOBATH
oInpezeNieHus MOHATUHM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000IEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYyJIHMPOBaTb U  NPeoOpa3oBBIBATH  CYXKJICHUS:
yTBEPAUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOAECHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IUIs
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JIEIyKTHBHBIX U
VHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTBH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMbIE U OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOUTD IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJBL;

BbIOUpaTh crmoco0 pemieHuss ydeOHOW 3anayd  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HamOojee MOAXONAUIMH ¢ Yy4éToM
CaMOCTOSITENIbHO BbIJICIIEHHBIX KPUTEPUEB).

Ba3oBhlIe ucciienoBare/bLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBATH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyIMpOBaTh OOOOLIEHHS W BBIBOJABI MO pe3yJjbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoOLlecca, a TaKkKe BbBIABUTATDH
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISATh eUIMTH MHGOPMAIMY, TaHHBIX, HEOOXOMUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CUCTEeMAaTU3UPOBATh U HUHTEPIPETHPOBATH MH(GOPMAIMIO PA3IUYHBIX BHIOB U
¢dbopm npencraBieHus;

CTPYKTYpHUpOBaTh MH(POPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBbIE YHUBEPCAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbh NOACHCHHUA I10 XOI[y peIHeHI/IH 3aJgayu,
KOMMEHTHPOBATH IOJy4YEHHBIN PE3yIbTaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOJIeMBbl, pelaeMOl 3a7a4d, BBICKA3bIBaTh WJCH, HAIICJIICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuasnora, oOHapyXMBaTh Pa3jIM4Me M CXOJCTBO IMO3UINNA, B KOPPEKTHOU (opme
dbopMyTUpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIICPUMEHTA, HCCIICIOBaHUS,
IIPOCKTa, CaMOCTOSITCIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MPE3EHTAIlUN U 0COOEHHOCTEH ay TUTOPHH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Camoopranusanus:



COCTABJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM HMH(OpPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJaJeTh HAaBBIKAMH  TO3HABATENbHONW  pediiekcuu  Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB, BIA/ICThH
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSL Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIHTATA IIEJIN U YCIOBUSIM, OOBSICHSITH TPUIHHBI
JOCTHKEHUS WJIM HEJOCTHKEHHS Pe3yJIbTaTOB JESTEIBHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThl mTpU pemieHuH YYEOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOU
JeSTEIIbHOCTH, TUTAHUPOBATh OPTraHU3aIlMI0 COBMECTHOW palOTHI, pacmpenensiTh
BUIBl PpadoOT, OOTOBapHUBATHCS, OOCYKAATh NPOIECC W PE3yabTaT padOTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYMNMHOBBIX (opmax paboThl (00Cyx)aeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBI» H UWHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTMMHU YJICHAMH KOMAaHIbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJla B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss Hay4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHSATHSMH CTEPEOMETPUM IIPU
pELIeHNN 33a]]a4 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATH AKCMOMBI CTEPEOMETPUU U CIIEACTBUSA W3 HUX NPHU PELICHUU
re€OMETPHUYECKUX 33/1a4;

e KJAcCU(pUIUPOBATh B3aUMHOE PACIIOJIOKEHHE NPSAMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATHUAMH, CBSI3AHHBIMM C yIjJamMud B
IPOCTPAHCTBE: MEXAY MPSMBIMU B IPOCTPAHCTBE, MEXKIY HOPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpuU3Ma,
NUpaMU/a, MPSIMOYTOJIbHBINA NapajuieNenunesn, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(UKaALUY;

e CBOOOAHO oONEpUPOBATh IOHATUSAMH, CBA3AHHBIMU C  CEUCHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJHSATH napasuieJabHoe, LEHTPaJIbHOE u OpPTOTOHAILHOE
IPOEKTUPOBAHUE (UTYP Ha IMJIOCKOCTb, BBINOJHATh M300pakeHUs: QUryp
Ha IJIOCKOCTH;

e CTPOUTh CEUYEHUS MHOTOIPAHHUKOB PA3IMYHBIMU METO/IaMH, BBINOIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUNUCIATH IUIOIIAAM  IIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (IpH3Ma,
NUPaMUJIA), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POPMYJT;

e CBOOOJHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IIJIOCKOCTh CHMMETPHH
(burypsr;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU, COOTBETCTBYIOIMMH BEKTOpaM MU
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINIOJHSATH ICUCTBUA HaJ BEKTOPAMU;

e pemaTrh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HaX0XJIEHUE T'€OMETPUUYECKUX BEJIMYUH, MPUMEHSS W3BECTHBIE METO[bI
IPU PELIEHUH MaTeMaTUYECKHUX 3a]a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CpPEACTBA U  DIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

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

e TMpPUMEHATH TMOJYYCHHbIE 3HAHUA HAa TMPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh peajbHbIC CUTYyallld, MPUMEHSATh W3YUYCHHBIC TMOHATUS B
IpolLecce IOMCKAa PEUIEHUs] MaTeMaTH4ecku  CcHOopMyIMpOBaHHOU
npo0JIeMbl, MOJEIUPOBATh pEAlbHbIE CHUTyallMM Ha SI3bIKE T€OMETPUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM T'€OMETPUUYECKUX
NOHSATUNH M TEOpEM, ammapara anreOpbl, peliaTth MPaKTUYECKUE 3a/1ayi,
CBSI3aHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEIUYUH;

e UMETh NPEICTABICHUA 00 OCHOBHBIX 3TallaXx Pa3BUTHS FEOMETPUU Kak
COCTaBHOM 4acTu (yHJIaMEHTa Pa3BUTHs TEXHOJIOTUI.

K koniy 11 kiacca oGyyaronuiicss Hay4uTCs:



CBOOOJHO OINEpPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IIMUIMHIPUYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBATh MOHATUSAMH, CBSI3aHHBIMU C TEIAMM BPAILEHUS: [UJINHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UMIUHAP, KOHYyc, cdepa U map) u
OOBSACHATH CIIOCOOBI MOTYYESHHS TEJ BPALLCHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOIIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpALIECHUS,
reOMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOMHALUAMU TeNl
BpallleHUsI U MHOTOIPAaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0J0 cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WJIM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOILIEHUS MEXKIY TUIOMIAIIMU MIOBEPXHOCTEH U 00bEMaMU
ITOJIOOHBIX TEI;

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBHITOJHATH (BBIHOCHBIE) IIJIOCKHE
YEepTEe)KM U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIyp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUS TEJ BPAIICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpPeoOpa3oBbIBaTh HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaAX;

CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAIMU HaJl BEKTOPaMU;

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

BBIMOJHATh M300paKE€HUST MHOTOTPAHHUKOB M TEJ BpallleHUus IpH
NapajuleIbHOM  HEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOM, TpeoOdpa30BaHus MOA00MS;
CTPOUTH CEUYEHHUsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMs KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOCHHUS CEUEHUI: METOJ CJEN0B, METOJ]
BHYTPEHHETO MPOEKTUPOBAHHUSA, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHe (aKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararoliMX HECKOJIbKO IIAaroB PEIHICHUs, €CIU YCIOBHS
IPUMEHEHUS 33J1aHbl B IBHOM U HEIBHOU (opMe;

pemiaTh 3aJadd Ha JIOKa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHWN U
HaXO0XKJEHUE T€OMETPUUECKUX BEIIHYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3NEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4;

IPUMEHATh  IIOJIy4CHHbIC  3HAaHMS  Ha  IIPaKTUKE:  CpPaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYallMH, IPUMEHATh U3YUYEHHBIC
NOHATUS, TEOPEMBI, CBOWCTBA B  IMpOLIECCE IOUCKA  PEUICHUS
MaTeMaTHYecKu  CPOpPMYyIUPOBAHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUM Ha $3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C HCIIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATHH U  TEOpEM,
anmapata anreOppl, pemaTrb MNpPAKTUYECKUE 3a7aud, CBS3aHHbBIE C
HAXO0KJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTUI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeupie  Tpakriteckue o0pa3oBaTe/ibHbIC
padoThI padoThI pecypesr
1 Beenenue B crepeoMeTpuio 23 1
) B3anmuOe pacnosioxKeHue NpsIMbIX B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTL NPSIMBIX U )5
IIJIOCKOCTEN B IPOCTPAHCTBE
VYrIbl U pacCTOSHUS 16 1
MHororpaHHUKU 7 1
BekTopsb! B npocTpaHcTBe 12
g HOBTOE)eHHe, 00001IIeHNE U CHCTEMATH3AIIH 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6 0




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanuTUyecKas reoOMeTpus 15 1
) [ToBTOpeHwMe, 0606meH1:1e u 15 1
cucTeMaTtu3anus 3HaHUi
O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHnus 24 1
5 [Tnomaau moBEpXHOCTH U OOBEMBI 9 1
KPYTIBIX TET
6 JIBrKeHUS 5 1
. [ToBTOpeHwme, 0606meH1:1e u 17 )
cucTeMaTtu3anus 3HaHU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble NpeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero o01ero od0pa3oBaHusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb
79 [IpyMeHsSTh aKCHOMBI CTEPEOMETPUU M CIIEACTBUS U3 HUX MPU pEIICHUU
) reOMETPUYECKUX 3a/1a9
73 OnepupoBaTh MOHATHSAMH: MAPAICNBHOCTh U TEPICHIUKYJISIPHOCTH
' NPSMBIX U IIOCKOCTEN
74 KnaccuduupoBaTe B3aUMHOE PpAaCIHOIOKEHHUE TMPSAMBIX U TUIOCKOCTEH B
’ IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JABYTPAaHHBIM yroi, IpaHd JABYTPAaHHOTO YIUIa,
7.5 pebpo ABYTpaHHOTO yria, JUHEWHBIA yroya IBYTPAHHOTO yTJia, TpagaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh TOHSITUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKIIBINA
' MHOTOTPaHHHUK, JIEMEHTHI MHOTOTPAHHUKA, TPABWIIBHBII MHOTOTPaHHUK
77 Pacno3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpamMuaa, MpPU3MA,
' MPSIMOYTOJIBHBIN Tapaielenure, Kyo)
KnaccupumupoBate  MHOTOIpaHHUKHM,  BBIOMpasl ~ OCHOBaHUA  JJIs
7.8 KJ1acCU(UKalUU (BBIYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH, MPaBUIbHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE MIPU3MBI, TapalIeIIeUIIEIbI)
7.9 OnepupoBaTh NOHATUSAMU: CEKYIAs MJIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB
710 OOBSICHIATh MPUHIUIIBI IOCTPOEHUS! CEYEHUN MHOTOIPAaHHUKOB, HCIOJIb3YS
’ METO/I CJICIOB
Ctpouth ceyeHHS] MHOTOTPAHHHKOB METOJOM  CJIEJOB, BBIINOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKIEHUE TCOMETPUUYECKUX BEIMYMH IO OOpasuam
WIH alTOpPUTMaM, MPUMEHsSI M3BECTHBIC AaHAJTUTHYECKHE METOIBI TIpHU
7.12 peUIeHUN  CTAaHJApPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIICHUE
pacCTOSHUN MEXIy ABYMsI TOUYKaMH, OT TOYKH A0 MPSMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIHMBAIOIIUMUCS TPSIMBIMU
Pemate 3amaun Ha HaXOXKIEHUE TCOMETPUUYECKUX BEIMYMH MO 0Opasuam
7.13 WM QITOpUTMaM, MPUMEHSS H3BECTHBIE AHAIUTHUYECKHE METOJIbI IpHU

PEIICHUHU CTAaHAAPTHBIX MATCMAaTHYCCKUX 3aJad Ha BBIYHCIICHHE YIJIOB




MEXJy CKPELIMBAIOLIIMMUCS NPSIMBIMU, MEXIY MPSMOM U IJIOCKOCTBIO,
MEXy TUIOCKOCTSMH, JBYTPAHHBIX YTJIOB

Borancnare 00bEMBI U IIIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nupamMpia) ¢ NMpUMEHEHHEM (OpMyJI, BBIYUCIATH COOTHOLICHHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHSTUSIMU: CHUMMETPHUS B TMPOCTPAHCTBE, LEHTP, OChb U
’ IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU QUTYPBI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPHIPETUPOBATH HHGMOpPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Qurypax, NpeACTaBICHHYIO Ha
yepTexax U pUucyHKax
[IpumensaTh Teomerpudeckue (GakThl AN PEIICHUS CTEPEOMETPUUYCCKUX
7.17 3a1a4, MPEIIONArallliuX HECKOIbKO IIArOB PpELIECHUs, €CJIU YCJIOBHS
NPUMEHEHHUS 3a/1aHbl B ABHOU (hopme
718 [IpuMeHATs mpocCTEHIIME IPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPHU PELICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBoaUTE HpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B mpupoae u
’ YKU3HHU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh PEaATIbHbBIC
CUTyalluu ¥ NPUMEHSITh U3YUCHHBIEC MOHATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku cQOopMyJIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIe
7.20 CUTyallMM Ha S3bIKE TEOMETPHUH, HCCIEI0BATh MOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara aareOpsl,
pemiatb ~ MpaKkTUYeCKHWEe  3aJauyd,  CBA3aHHbIE C  HAXOXACHHUEM
r€OMETPUUYECKUX BEJIMYUH
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMOro .
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero o01ero o0pa3oBaHusi
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHSAMH: LUJIUHAPUYECKas MOBEPXHOCTb, OOpa3yrollne
6.1 UWIMHAPUYECKON TMOBEPXHOCTH, UWJIHHADP, KOHUYECKAass IOBEPXHOCTb,
o0pasyrolre KOHMYECKOW OBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 PacnoznaBats Tena BpameHus (UIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTyUEHHSI TEJ BPAILICHHS
6.4 KnaccudumupoBars B3auMHOE pacmtosiokeHHE Cephl U TMIIOCKOCTH
OnepupoBaTh NOHATUSMU: IAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
6.5 CErMEHTA, IIApOBOM CJIO, OCHOBAHME LIAPOBOrO CJOs, BHICOTA IIAPOBOI0O

CJ1051, IIAPOBOM CEKTOP




6.6

Borancnare  00BEMBI W IJIOMAAM  TIOBEPXHOCTEH Ten  BpallCHHUS,
TEOMETPUUYECKHX TEJ C MPUMEHEHHEM (hOpPMYIT

6.7

OnepupoBaTh TOHATHSMHM: MHOTOTPAaHHMK, BIHCAHHBIA B cdepy U
OTNMCAaHHBIN OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHUK MU TEJIO
BpallcHUs

6.8

BBIYHCIATE COOTHOMICHHUSI MKy TIOMAISIMK TOBEPXHOCTEH M 00bEMaMu
IMOOOOHBIX TEI

6.9

N3o6paxarh u3zydyaemble GUTYpbl OT PYKHM M C HPUMEHEHHEM MPOCTHIX
4epTEKHBIX HUHCTPYMEHTOB

6.10

BbIMOAHATE  (BBIHOCHBIC) IUIOCKHME YEPTEXH M3 PUCYHKOB MPOCTHIX
00BEMHBIX (Uryp: BHI CBepxy, COOKY, CHHU3Y; CTPOMTH CEUYEHHS Tl
BpaLICHUS

6.11

W3BnekaTb, HWHTEPIPETHPOBATH M IPeoOpa3oBbIBaTh HHOOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (urypax, NpeJCTaBICHHYIO Ha
yeprexax U pUCyHKax

6.12

[TpumensTh reomeTpuueckre (axKThl ISl PEUIeHHs] CTEPEOMETPHUECKHUX
3aja4, MPEINOJaraloliiX HECKOJbKO MIaroB peIIeHUs, €CId YCIOBUS
NPUMEHEHHUS 3a/1aHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJ'IH}ITB I[eﬁCTBHH CIIOXKCHUA BeKTOpOB, BBIYHUTAHUA BeKTOpOB nu
YMHO)KGHI/IH BeKTOpa Ha 4Yucio, O6’b$ICH$ITB, KaKHUMH CBOﬁCTBaMH OHHA
o0JagaroT

6.15

[TpuMeHsTh MpaBUIIO Napaslieienurena Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSIMM: JEKAapTOBbI KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJYyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, yroJl
MEXIy BEKTOpaMH, CKaISPHOE MPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymMMy BEKTOPOB M NPOM3BEIEHUE BEKTOpAa HAa 4YMCIO, YTroJl
MEXJy BEKTOpaMH, CKaJISIPHOE INPOU3BEACHME, PACKIAIBIBATH BEKTOP II0
JIByM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aI[aBaTb IJIOCKOCTh YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemars mpocreiiiine reoMmeTpuyeckre 3ajauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO1a

6.20

Pemarn 3aJa4ud Ha [A0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOILICHUH U
HaXOXKACHUC TCOMCTPUYCCKUX BCIIMYHUH I10 06pa3uaM WK aJIrOpruTMaMm,
IMPUMCHAA HU3BCCTHBIC MECTOABI npu PCIICHUA CTaHAApPTHBIX
MaTeéMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocCTEdIIME INPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a1a4

6.22

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




6.23

[IpuMeHsTh MONy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEaAJIbHbBIC
CUTYallU U MPUMEHSATh U3yUYEHHBIC MOHATHS B MPOLIECCE MOUCKA PeIleHUs
MaTeMaTH4eckKu cQOpMyJIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTyalldd Ha S3bIKE T€OMETPUHU, HCCIEAOBATh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, ammapara anreOpsl,
pemath  MpaKTUYEeCKHWE  3aJauyd,  CBS3aHHBIE C  HAXOXKJICHHEM
F€OMETPUUYECKUX BEJTMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHoBHbIE MNOHATUS cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 akCMOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CIIECTBUS U3 HUX

7.2

B3aumnoe pacnosnoxxeHne npsiMbIX B MMPOCTPAHCTBE: MEPECEKAIOINECS, MTapaliieIbHbIE
U cKpewmuBaromecs npsaMmsle. [lapamuienbHOCTs NpsAMBIX M INIOCKOCTEH B
IIPOCTPAHCTBE: INapaJICIbHBIE IPSIMBIE B INPOCTPAHCTBE, IAPAJLIEIBHOCTh TPEX
OPSAMBIX, MapaUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPABICHHBIMU
CTOPOHAMHU, YTOJ MEXIy MHpSIMBIMH B mpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH:
napajulesibHble TIJIOCKOCTH, CBOMCTBA MapajUIeNbHBIX IWIOCKocTeil. [Ipocreitmme
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IIJIOCKOCTU: TEeTpadap, KyO, mapajuiesenunen,
MOCTPOEHUE CEYEHUI

7.3

[lepneHaAUKYISAPHOCTh MNPSAMON M IUIOCKOCTU: MNEPHEHIUKYJSPHBIE IpSAMBIE B
MPOCTPAHCTBE, MPSIMbIE MapajuielbHble U NEPIEHIUKYISIPHbIE K MIIOCKOCTH, MPU3HAK
MEPIEHANKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOPEMA O MPAMOUN MEePNEeHIUKYIIPHOU
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YToJl MEXY NMPSAMOM U INIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JINHEHHBIN yroJl IByrpaHHoro yria. [leprneHauKkynsp U HaKJIOHHBIE: PacCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSMOMN 10 TUIOCKOCTH, MPOEKIUs (PUTypHI HA
IUIOCKOCTh. [lepneHanKyIsIpHOCTh MJIOCKOCTEN: MPU3HAK MEPHIEHAUKYJISIPHOCTH JIBYX
mockoctei. Teopema 0 TpEX MeprneHuKyIsIpax

7.4

[TonsiTHE MHOTOTPaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOIDAHHUKA, BBIYKJIbIE H
HEBBINTYKJIBIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU W OCHOBAHMS TMPHU3MBI, HpsMas M HAKIOHHAs MpPU3MbI, OOKOBas W
[I0JIHAsl IOBEPXHOCTH Npu3Mel. [lapannenenunen, npsMoyroiabHbli Napaielenune] 1
ero csoictBa. Ilupammpa: n-yronpHas nupamuja, TpaHd U OCHOBAHHUE IHUPAMUIBL,
OOKOBasi M TOJHAs MOBEPXHOCTb NMHUPAMUJbI, NpaBWIbHAsA U yCeu€HHAs MUPaMUA.
OnemMeHTsl NpuU3Mbl M nupamunabl. [IpaBuiibHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IIPABWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHUAA,
IpaBUiIbHAS TPEYrobHAs MUpaMKIa U IPaBUIbHBIA TeTpasap, ky0. [IpencraBinenue o
IIPABWIBHBIX MHOTOIPaHHUKAX: OKTa’Ap, AOACKa’aAp U uKocayapyrue CedeHus
HIPU3MBl U TUPAMMU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOH, TJIOCKOCTH.
DOneMeHThl  CUMMETpUM B THUpaMujax, Hapajuielienunenax,  MpaBHIbHBIX
MHOTOTpaHHHKaX

7.6

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriuel. Ilmomans
OOKOBOI TOBEPXHOCTH M MOJHON MOBEPXHOCTH MPSMON MPU3MBI, TUIOIIAb OCHOBAHHIH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON TTpu3MbL. [111011aas 60K0BO# MOBEPXHOCTH H
MIOBEPXHOCTU NPABWJIBHOW NUPaMHUABI, TEOpEMA O IUIOMIAJAN YCEUEHHOW MUPAMMJBIL.
[Tonsitue 06 00bpEMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[MomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXTY IUIOMIASIMH MOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

I'eomerpus

6.1

[{umuHapruveckasl MOBEPXHOCTh, 0Opa3yIOIIUe UINHIPUICCKON TTOBEPXHOCTH, OCh
UTHHIPUYECKONW MoBepXHOCTH. I{uiuHap: ocHOBaHMsS W OOKOBask MOBEPXHOCTH,
o0pa3yroas U 0Ch, IIJIOMIAlb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yolIne KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoi moBepxHOCTH. KoHyc: ocHOBaHME W BeplIMHA, OOpasyromas U OcCh,
I0maas OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3zyrolue Hu
BBICOTA, OCHOBaHMs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: meHTp, paguyc, IuaMeTp, IJIoua b NOBepXHOCTH cdeprl. B3anmuoe
pacnosoxkeHue cdepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIIOmaab

chepsl

6.4

N300paxkeHne Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka MIIMHIpA U KOHYCa

6.5

KomMb6unanuu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALIECHUS

6.6

[TonstTe 06 o0béMe. OcHOBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIPHOTO Mapajuiesienunena u ciueactsus u3 He€. O0BEM MHITMHIPA, KOHYCA.
O06bEM mapa u wionaab cheps

6.7

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXIY ILIONIAIIMH TTOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TENT

6.8

Ceuenust nmwiIMHIpa (MapajjieIbHO W TMEPHEHAUKYJISIPHO OCH), CEYeHHs] KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHUS LIapa

6.9

BekTop Ha mimockoctu M B mpocTtpaHcTBe. ClOKEHHE W BbIUMTAHUE BEKTOPOB.
YMHOXeHUEe BeKTopa Ha 4ucio. Pasnoxkenue BekTopa Mo TPEM HEKOMITJIaHAPHBIM
Bektopam. [IpaBuio napamnenenumnesna. Pemenue 3anay, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOPAMH

6.10

[IpsiMmoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3amaum B KOOpAWHATAaX. YTroll Mexay BekTopamu. CkanspHoe
MPOU3BEICHNE BEKTOPOB. BbIuKclieHHEe YIioB MeXAy MPsIMBIMH U TJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




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

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUSA
NPOBEPSIEMOI0  OCHOBHOI 00pa3oBaTeJIbHOI MPOrpaMMBbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHust

Brnanenne Meromamu J0Ka3aTeNbCTB, AITOPUTMAMHU pEIICHHS 3a/ad;
yMeHue (GOopMyJIHpOBaTh W ONEPUPOBATH MOHATUSAMH: OIpEICTCHHE,
aKCHOMa, TEeopeMa, CIIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTW4YecKOW HHIYKIUY;
IPOBOJNTH JI0Ka3aTeIbHBIC PACCYKICHUS MIPH PELICHUH 33/1a4, OLICHUBATh
1 JOTHYECKYI0O  TPaBWJIBHOCTh  PAcCyXJIEHHUH; yMEHHE OIepHpOBAaTh
HOHSATHSAMHU: MHOXKECTBO, TOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB U SBJICHUI U MPH PEIICHUH 337134, B TOM
YHcie U3 IPYruX y4eOHBIX MPEIMETOB; YMEHHUE ONEepPHPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHUH 33129

YMeHue onepupoBaTh MOHATHAMHU: HATypallbHOE YHCIO, IIEJI0E YHUCIIO,
CTETIEHb C IIeTIBIM IOKa3aTesieM, KOpeHb HaTypalbHOW CTENEHH, CTEIEHb C
palMOHANBHBIM TTOKA3aTesIeM, CTENEeHb C JCHCTBUTENBHBIM ITOKa3aTeleM,
JorapuM YHUCIA, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOXXECTBA HATypaJbHBIX, MENbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
2 YHCeN; YMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00Iui
JeTUTENh W HauMeHbllee oOmmee KparHoe, anroputM EBkimmpma mpu
pelIeHUH 337a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBITIOJIHATH BBIYMCIICHHE 3HAYCHUH U TPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPAKEHHH; yYMEHHE  ONEPHPOBATh  MOHATHSMH:

noCiacaA0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaH nporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETPHUYECKasi IMPOrpeccus;
yMEHHE 3a/1aBaTh IIOCJIEJOBATEILHOCTH, B TOM UYHCJIE C [OMOIIBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOIYJIb U apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUICKCHBIX  YHCET
(reoMeTpuveckas, TPUTOHOMETpUYECKass U aireOpanyeckas); yMeThb
IPOU3BOIUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOIUTH MPUMEPHI HCIIONIb30BaHHS KOMIUIEKCHBIX UHCEIN; ONEePHUpPOBATh
HNOHATUAMM:  MaTpuua 2x2  wm  3x3, omnpeaenuTenb  MaTpULb,

FEOMETPUUYECKUN CMBICIT OTIPEACTUTENS

YMeHne onepupoBaTh MOHATUSAMHU: PALMOHAIbHBIE, WPPALHOHAJIBHBIE,
NOKa3aTebHbIC, CTENEHHbIE, JOrapu(pMHUUECKHE, TPUTOHOMETPUUECKUE
YpPaBHEHUsT M HEPABEHCTBA, MX CHUCTEMbl; yMEHHE OIEpUPOBATH
HNOHATUSAMH: TOXKJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPABHEHUHM M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pelniaThb YypaBHEHMS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOULIBIO pA3JIMYHBIX HPUEMOB; pEIIATH
ypaBHEHHUs, HEPABEHCTBA W CHUCTEMbl C [AapaMETPOM; MPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHCTEMBI I DPEIICHHS MATEMATHYECKUX

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

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTh (DYHKIUH,
NEPUOIMIHOCTh (DYHKIIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (QYHKUUHM, HauOOJbIlee W HAaUMEHbIIEe 3HAUYCHUS
GyHKIIMM Ha TTPOMEKYTKE, HEMpEephIBHAs (PYHKIHS, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpasl MPOU3BOAHAS (YHKIIUH, TEOMETPUUYCCKUI U
bU3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OMNpeaAcIEHHBIN
WHTETPAJI; YMEHHE HAaXOIUTh ACHUMMTOTHI rpaduka (QyHKIUH, YMEHUE
BBIUUCIISATH  NPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMMO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHHE KacaTelbHOU K Tpaduky
(GYHKIHW; yMEHHE HaXOIUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (YHKIWH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHHUS (DYHKIHA,
HaXOIUTh HAWOONBIIMNE W HAaWMEHBINIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM arllapaTa MaTeMaTHYecKOTro
aHaliM3a; MPHUMEHATh TPOM3BOIHYIO JUISI HAXOXICHHUS HAMITY4IIero
pelieHusi B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX H

bU3MYEeCKUX 3a/1avax; HaXOJIUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia, NpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

nomoInbio auddepeHnaIbHbIX ypaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (QyHKIIHS,
KOMITO3UIUS (DYHKIMM, JWHEHHas (QYHKUMSA, KBaapaTW4yHas (QYHKLHUS,
pauMoHanbHas (QYHKIMSA, CTeNeHHas (QYHKIMA, TPUTOHOMETPUUYECKHUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmMuyueckas (PYHKIIMH; YMEHHE CTPOUTh TpadUKu H3yUYCHHBIX
¢yHKUMH,  BBINOJHATH  nIpeoOpa3oBaHus  rpadukoB  (YHKIHUH,
UCIMOJIb30BaTh TPaQUKKU Ul W3y4EHUsS MPOLIECCOB M 3aBUCHUMOCTEW, IpuU
pelIeHn: 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 33134 U3 pPealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJIy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpapuKu (QYHKIUH JUId pelieHus ypaBHEHMH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpaMu; H300pakaTb Ha KOOpPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIC 3aJa4yd Pa3HBIX THIOB (B TOM YHCJE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTU YIPAaBICHUS JTUYHBIMU U CEMEHHBIMU
(dbuHaHCaAMM); COCTABNISATH BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBl IO YCJOBMIO 3aJjaud, HUCCIIEOBaTh IMOJIYYEHHOE pEIIEHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJbTAaTOB; YMEHHUE MOJEIUPOBAThH
pea’bHble CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKECHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 33/1a4H, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJB30BAHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MOJTYYCHHBIN pe3yIbTaT

YMeHHne omnepupoBaTh MOHATHIMHU: CpeaHee apuMeTHYecKoe, MeIraHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHsI, CTaHIapTHOE
OTKJIOHEHUE YHCIIOBOTO HAabOpa; yMEHHUE W3BIEKaTh, MHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYI0 B Ta0lHIaX, Ha Auarpammax, rpadukax,
OTPaXKAIOILLYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SBJICHUH; NPEICTABIATh
uHpopMaIMi0O C TOMOIIBID TabNWIl ¥ AWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MPUMCHCHUCM Fpaq)I/I‘IeCKI/IX
METO/IOB ¥ AJIEKTPOHHBIX CPEICTB; rpa)iuecKu UCCIEIOBaTh COBMECTHBIC

HaOJII0ICHNUS C MOMOIIBIO TMarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMeHHe OmnepupoBaTh IOHATUAMU: CIy4alHBIA OIBIT M CIIy4alHOE

coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpapUUECKUX METO/OB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (OpPMYIy IOTHOM
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYJIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  CllydyaiiHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTHYeCKOe OKUAAaHUE, MUCIEPCUsl M CTaHAApPTHOE OTKJIOHCHHE
CllydaliHOW  BEJIMYMHBI, (YHKIMHU pacHpenesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, TTOKA3aTEIbHOTO ¥ HOPMAIBHOTO paclpeelIieHni; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX pacHpeAeieHUN Ui PelIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOMBI BHIOOPOYHBIX
UCCIICIOBAaHMM; yMEHUE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OOJIPIIMX YHCET B NPUPOIHBIX M OOLICCTBEHHBIX SBICHHUAX, YMCHHE
OIIEpUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIIO  TEPecTaHoBOK; OmHOM  HplOTOHa;  yMeHWe  TPUMEHSTH
KOMOMHATOpHBIE (aKThl U PacCyKICHUS Ul PEIICHUs 3a7ad; OICHUBATh
BEPOSATHOCTH PEaJbHBIX COOBITHH; COCTABIATh BEPOATHOCTHYIO MOJENb U

UHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHSATUSMM: TOUYKa, MpsMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYHUHA YIJIa, JIOCKUI yroi, IByTpaHHbIN
yroJ, TpEXTPAHHBIA YIroJl, CKPEUIMBAIOIIMECS MPsIMbIC, MapauIeIbHOCTh U
NEPIEeHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, yroil MEXIy MNpsSMbIMHU,
YroJa MeXAy TMpsSMONM U IUIOCKOCTBbIO, YroJl MEXIy IUIOCKOCTAMH,
paccTosiHie OT TOYKM JI0 IIJIOCKOCTH, PAacCTOSHUE MEXAY NpPSIMbIMHU,
paccTosiTHUE MEX]y IUIOCKOCTSIMU; YMEHHUE HCIOIb30BATh MPHU PEIICHUHU
3aJa4 U3y4yeHHble (DAKThl U TEOpPEMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIEr0 MHpPA; CTPOUTh MaTeMaTHYECKHE
MOJIEIM C TIOMOIIbI0 TE€OMETPUYECKHX TOHATUA U BEJIIMYMH, pPEllaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAL (QUIyphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHHKA,
Ky0, mapaenenurne], npu3Ma, NHpamuaa, (urypa U MOBEPXHOCTh
BpaIleHMs, LWIMHAP, KOHYC, map, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
HPSMOYTOJIBHOTO Mapajuleenunea, HHPaMUAIbI, MPU3MBI, HIMHApA,
KOHyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMS KOHYyca M LMIMHIPA,

napamiCiIbHbIE OCHM HWJIM OCHOBaHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYECHHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (PUTYphl U MOBEPXHOCTHU
BpaIeHUs, UX CEUEHHUS, B TOM YHCIIE C MTOMOIIBIO JIEKTPOHHBIX CPE/CTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CAMOCTOATEIHHO
dbopMyIMpoBaTh OMpeeNeHUsI H3y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaX M MpHU3HAKAX TEOMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIU
OMpOBEpraTh HX; YMEHHE NPOBOAUTH KIacCHPUKAIUIO (UTYp IO
pPa3IUYHBIM TPHU3HAKaM, BBINOJHATHE HEOOXOIUMBIE JIOTIOJHUTEIbHBIE

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATUSIMH: JBIJKEHHE B  IMPOCTPAHCTBE,
HapayuleNbHBIA TEPEHOC, CUMMETPHsSI Ha IUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUS, TOM00HBIE QUTYPBI;, YMEHUE
pacro3HaBaTh paBHBIC W MONOOHBIE (UTYpPHI, B TOM HYHCIIE B IPUPOIE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPHUUECKUE OTHOIICHHS TIPU
pelIeHn! 3a/ad; HAaXOAWTh TE€OMETPHYECKHE BEIMYMHBI (IJIMHA, YTOI,
Iomaab, 00bEM) pU PELICHUH 33734 U3 JPYTHX YYeOHBIX MPEIMETOB U
U3 PEAIbHON >KW3HU; YMEHHE BBIYHCIATH TCOMETPHUECKHE BEINYHHBI
(MHa, yroij, MiOMIAgb, OO0BEM, IUIONWIA[b TOBEPXHOCTH), HCIOIB3YS
U3y4deHHbIe (OPMYJIBI M METOABL, B TOM YHCIIC: IUIONIA[b HMOBEPXHOCTH
nUpaMUzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUoaas chepsl; 00bEM Kyoda,
HPSIMOYTOJIBHOTO ~ TapaJUIesieluNea, MUPAMUIBL, [PU3MBIL, LIHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOI00HBIX (QUTYP
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YMeHue onepupoBaTh NOHATHUAMHU: MPSMOYIOJbHAs CUCTEMa KOOpAMHAT,
BEKTOp, KOOpAMHATHI TOYKH, KOOPAWHATHI BEKTOPAa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa HA YHCIO, pa3IoKEHUE BEKTOpa Mo Oasucy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE MPOU3BEICHUE, YIOJI MEXKIY
BEKTOPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METOJ

JUISI peIlIeHUs] TeOMETPUUYECKUX 3a4a4 U 331a4 APYTUX y4eOHbIX IPEIMETOB

13

YMenue BH6I/IpaTB MOAXOAAIINNA METO IJIs pelICHUA 3a/la4; IOHUMAHUC
SHAYUMOCTH MATEMATUKHU B HU3YUCHHUH INPUPOJHBIX H O6H_ICCTBCHHBIX
mponeccoB u HBHGHHﬁ; YMCHHUC pPaACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMMPUBOJUTH IMPUMCPBI MAaTEMATUUCCKHUX

OTKPBITUIA POCCUICKON U MUPOBOM MaTeMAaTUYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsiemMblii 3JIeMEHT COAePKAHUA

Yucna 1 BEIUUCIIEHUA

1.1

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

Pannonanbupie  uncina. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, MPOLCHTHI,

h2 OeCKOHEUHBIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HATypalbHOM cTerneHu. JleHcTBUS ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ 1enbM okaszaresieMm. CTeneHb ¢ pallioHaIbHBIM NToKa3aTesneM. CBoicTBa
' CTENEHU
L5 CuHyc, KOCMHYC M TaHI€HC YMCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HATypaabHBIC JTOTApU(MBI
JelictButenbHple  4ucia. ApuMETHYECKHE OIepalud ¢ JICUCTBUTEIbHBIMU
1.7 yucnamu. [IpubnnxEHHble BHIYMCICHUS, TPaBUiIa OKPYTICHUS, TPUKUIKA U OLEHKa
pe3yJibTaTa BIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommuiekcHbie uncna
2 VYpaBHEHHS 1 HEPABECHCTBA
2.1 [emnpie 1 1poOHO-paIiOHATBHBIC YPAaBHEHUS
2.2 Uppanmonanbubie ypaBHEHUs
2.3 TpuronomeTpudyeckue ypaBHEHHUS
2.4 [TokazaTenpHbIC U JOoTapUDMUUECKUE YPABHEHUS
2.5 Llenwie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppauroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHHUHN. OnpeenuTellb MaTPULIbI
3 OyHKIWH U TpaduKu




Oynkuusi, cnocoObl 3ananus ¢yHkuuu. ['padux ¢ynknumn. B3zaumao oOparHbie

> ¢dbynakun. YétHeie u HeuéTHBIE QyHKIMH. [leproandeckue GpyHKINN
OOnactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuuud. Hymm ¢dyHkmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U1 MUHUMYMbl (pyHkuuu. HauOomnbliee ¥ HamMeHblee 3HAaYCHHE
(GYHKIIUM Ha IPOMEKYTKE
313 CreneHnas (yHKOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toxa3zaTtenpHas u norapudmuyeckas QyHKIIUH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnToThl rpaduxoB ¢Qynkiuii. CsoiicTBa  QyHKIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEMN
3.8 Apudmerndeckast 1 reomeTpuueckas nporpeccuu. @opmysa CI0XKHBIX MPOLIEHTOB
4 Hauana maTtemaTudyeckoro aHanusa
4.1 [TpousBoanas pyukiuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHnenne NTPOU3BOAHOW K HCCIICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxkieHre HanOOJbIIEro U HAaMMEHbIIEro 3HaueHUus (yHKIUU Ha
OTpe3Ke
43 [TepBooOpa3znas. MuTerpan
5 MHoxecTBa U JTOTHUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTucTHKa
6.1 OnucarenbHas CTaTUCTUKA
6.2 BeposTHOCTB
6.3 KomMmOunaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€e 1 MJIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTH BpAILEHUS
7.5 Koopaunatsl 1 BEKTOpBI







