MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, POPMHUPYEMOE MPU U3yUYEHUU 00YUaAIOIIIUMHUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 337]a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a/1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBJsAIOUIed mnpeaMeTHoM obOmactu «MaremaTuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JauyaMu Kypca T€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

¢bopMupoBaHHE  YMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATHUAMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU J0Ka3aTeNbCTB M aJTOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBAaHMUU MaTEeMaTHUYECKHUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YyUEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCSI KO BCEM COJEp)KaTelIbHbIM JMHUSAM yuyeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, pacHpeleEHHBIM MO ToJaM OOYy4YeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJIIOJIEHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus i auddepeHnmanud  oOydeHus, IOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccun, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHME OBYUYEHUASA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHuEe TMpsAMBIX B MPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockocth. [lapamienbHO€ W LEHTpPAJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSMOH J10 MIIOCKOCTH, MPOEKLMs (PUTYpBI Ha IIIOCKOCTh. [lepreHauKynspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U TOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMma [Iudaropa. [lupamuna: N-yronbHasi nupamuia, NpaBuIbHAs U yCEUEHHAs
nupamuabl. CBolicTBa péOep M OOKOBBIX TpaHEH TMPaBUIBLHON MHUPAMHJIBL.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIbHBIX MHOTOTPAHHUKAX: OKTAIP, AOACKAdAP U UKOCAMP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW IMHPAMU[bI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyronmpHasg  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAss TOBEPXHOCTh, KOHWYECKAas TTOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunuHapa u konyca. CummMetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CerMEHTa.

KoMOuHanuyu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIWHApPA, KOHyCa, TUIOMaAb chepsl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUA: CEYEHUS LUINHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJI NIEPEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPUS, I[OBOPOT BOKPYI MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IrpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 0e30MmacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTb M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  oOpa3oBaHHIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, ITOHHUMAaHHE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karollel cpenpbl, IJIAHUPOBAHHE IIOCTYNIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM JIeITeIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHU, YMO3AKJIIOUEHUH 110 aHAJIOTUY;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BbIOMpaTh crmoco0 pelieHusi ydeOHOW 3amadu  (CpaBHUBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TaKkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOJY pELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuasnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NpEe3eHTALNN U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEUICHUI ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa pEIIeHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHITH MIPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH YYeOHbIX 3a7ad, HNPUHUMATh 1€lb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSMHU, CBA3AaHHBIMH C  CEUCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTh CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXO0XJICHNE TeOMETPUUECKUX BEJTMYNH, TPUMEHSISI H3BECTHBIE METO/IbI TIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIIMEe NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOOpPa3OBBIBATH M WHTEPIPETUPOBATH HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce IMOMCKAa  pelIeHUusT MaTeMaTH4ecKu  CcOpMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/ICHUEM IT'€OMETPUUYECKUX BEJINYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIAHIPUYIECCKOM,
KOHUYECKOH U c(epruyeckor TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHHUE C(Pephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4daembie (GUTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUIECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUN OT TOYKHU JI0 TIJIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€pPKAIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXO/SLIUE YEPE3 BEPIINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBATh FT€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUIEHUs, €CIU YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyJIHPOBAHHON MPOOJIEMBI, MOACIUPOBATH pPEajbHbIC CUTyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auyM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX ATamax pa3BUTUSI TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NPOrpaMmbl Bcero Koutpoabupie | Mpaxruyeckue o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
5 BsaumHoe pacronoxenue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl 1 paccTosTHUS 16 1
MHororpanHuku 7 1
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTu3anus 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Konrpomusre | Mpaxrmseckie (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwMeE, 0606H16Hlfe u 15 1
CUCTEMAaTH3AIHsI 3HAHHHA
3 O0BEéM MHOTOTPAaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu moBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpenue, O606H1€H1fe u 17 p
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBePsAIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTb
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUHN U CIEJCTBUS U3 HUX MPHU PEIICHUH
' TEOMETPUYCCKHX 3319
73 OmnepupoBaTh MOHATHSIMHU: TAPAJUICTBHOCTh M TEPHEHIUKYIIPHOCTD
' IPSIMBIX U IJIOCKOCTEH
74 KnaccudunupoBats B3aMMHOE PACIIONOKEHHUE MPSIMBIX M IUIOCKOCTEH B
' HPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: JBYI'PAaHHBIN YroJl, TPaHU JBYTPAHHOIO yIJja,
7.5 peOpo ABYIpaHHOTO Yriia, TUHEHHBIH yroil ABYTPaHHOTO YIia, rpaaycHas
Mepa JIBYTpaHHOT'O yria
76 OnepupoBaTh MOHATUSMH: MHOTOTPAHHHK, BBITYKJIBIH M HEBBITYKJIBINA
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IIPAaBUIIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (IUpamujaa, MnpusMma,
' MPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccupunupoBaTb ~ MHOTOTPaHHUKH, BBIOMpas OCHOBaHMSA  JUIA
78 kinaccuukauuu  (BBIMYKJIBIE M HEBBINYKJIbIE  MHOTOTPaHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSAMbIE ¥ HAKJIOHHBIE IPHU3MBI,
TapajuIeTICTUTIC b )
79 OmnepupoBatb TIOHSITHSIMH CeKymast TUTOCKOCT, ceueHue
' MHOTOTPaHHHKOB
710 OOBSACHATP TPHHIOUIBI  TIOCTPOCHHUS  CEUEHWH  MHOTOTPAHHHUKOB,
' UCIIOJNIB3YSI METOJI CIIEIOB
Ctpouth ceueHHs] MHOTOTPAaHHHKOB METOJOM CIIEJOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HAXOX/IEHUE T€OMETPHUECKUX BEJIMYMH 10 0Opaslam
WIA alropUTMaM, NMPUMEHSsS W3BECTHBIC AHATUTHYECKHE METOMBbI IpH
7.12 pelICHHH CTaHAAPTHBIX MAaTeMaTHYECKUX 3aJad Ha BbIYUCICHHE
paccTosIHUN MEXIy ABYMsI TOUYKAMH, OT TOYKHU JIO MPSIMOM, OT TOUKHJIO
TUTOCKOCTH, MEX/1Y CKPEIINBAIOIIMMHUCS TPSIMBIMU
713 Pemrate 3a1aun Ha HaAXOXACHUE T€OMETPHUUECKUX BEJIIMYMH 110 0Opas3iam

WM aJlrOpuTMaM, NPHUMCEHAA HU3BCCTHBIC aHAJIUTUYCCKHE MCETOAbI IIPHU




PEIICHUNU CTAHAAPTHBIX MAaTCMATHUYCCKHUX 3adad Ha BBIYHCIICHHE YTJIOB
MCXKAY CKpCHIMBAIOIIUMHUCA IPAMBIMHU, MEXKIY HpHMOﬁ U MIJIOCKOCThIO,
MCKAY IMJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Boruncnsate 00bEMBI M IUIOHIAAKM TMOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, nupamuia) ¢ MpuMeHEeHUEM POPMYJ, BEIYUCISTh COOTHOIICHUS

7.14 MEXIY IUIOIIAASIMU MOBEPXHOCTEH, o0BéMaMu [MOJ00OHBIX
MHOTOTPaHHUKOB
715 OnepupoBarh MOHITHSIMH: CUMMETPHUs B MPOCTPAHCTBE, IICHTP, OCh U
' IJIOCKOCTh CHMMETPUH, IIEHTP, OCh H IJIOCKOCTh CAMMETPUU (PUTYPHI
W3Bnekarh, mpeoOpa3oBbIBATh W WHTEPIPETUPOBATH HH(OpPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MNpeACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpuMeHsITh TeOMETpUYECKHUE (aKTHI JJI PEHICHHUS CTEPCOMETPHUSCKUX
7.17 3a/1a4, MPENOoaraoiiiX HECKOJbKO IIaroB pPELICHUS, €CJIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme
718 [IpumeHsTh mpocTelle NpPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 33]1a4
719 [IpuBOIUTE MpUMEpPbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
' KU3HU, pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONTy4YeHHbIE 3HAHHS Ha IPAKTHKE: aHATTU3UPOBATh peallbHbIC
CUTYaIlUU U IPUMEHSTh U3yUEHHBIE MIOHSATHUS B MPOIIECcCe MOUCKA PEIIeHUs
MaTeMaTH4ecKu  CPOPMYITUPOBAHHON  MPOOJIEMBbI,  MOJEIUPOBATH
7.20 peaJIbHBIC CUTYaIlMU Ha SI3BIKE T€OMETPHH, HCCIIEIOBATh MOCTPOCHHBIE
MOJICTM C HCIOJIb30BAHUEM T'C€OMETPHUCCKHUX TOHATHH € TEOpeM,
anmapara anreOpel, pemaTh TNPAKTHYSCKUE 3a7add, CBSI3aHHBIE C
HaXO0XJICHUEM T€OMETPUUYCCKUX BEITNIMH
11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHNSI OCHOBHOIM
NMPOBEPSIEMOT0 .
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomerpust
OnepupoBaTh MOHATHSIMH: IWIHHIPHYECKAsT TIOBEPXHOCTH, 00pa3yroIne
6.1 MWJIAHIPUYCCKONH TTOBEPXHOCTH, MHIUHADP, KOHUYECKas ITOBEPXHOCTD,
' oOpasyromue KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepudecKkas
MMOBEPXHOCTh
6.2 Pacrnio3naBats Tena BpaieHus (IMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATD CITOCOOBI TIOTYYCHHUSI TEJT BPAIICHUS
6.4 KnaccuduimpoBaTs B3auMHOE pacmioyiokeHHE CEephl U TMIIOCKOCTH




6.5

OnepupoBaTh NOHSTUSIMU: IIAPOBONM CETMEHT, OCHOBAaHUE CErMEHTa,
BBICOTA CErMEHTA, IIApOBOI CIIOM, OCHOBAaHUE ILIAPOBOI0O CIIOS, BBHICOTA
IaPOBOTO CJI0SI, IIAPOBOM CEKTOP

6.6

Beruucnsate 00BEMBI M IIOMIAAXM  TIOBEPXHOCTEH TeN BpalleHHS,
T€OMETPUUYECKHUX TEJ C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh NOHSTUSIMU: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy u
OTMCaHHBII OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK HUJIH TEJIO
BpallleHUs

6.8

BBIUKCIIATE COOTHOIICHUS MEXAY IUIOMIAASMU TIOBEPXHOCTCH W
00BEMaMU ITOIOOHBIX TENI

6.9

N3o0paxkaTh n3ydaemble QUTYpPHl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbImonHATE  (BBIHOCHBIE) IUIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Te
BpAICHHS

6.11

W3BnekaTh, MHTEPIPETHPOBATH M NpeoOpa3oBHIBaTh HH(OPMAIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUrypax, NpeACTaBIECHHYIO Ha
YepTekKax U pUCYHKax

6.12

HpI/IMeHHTB TCOMETPHUICCKUC (I)aKTLI AJId pCHICHUSA CTCPCOMECTPUUICCKUX
3ala4, MNpCAIrojiararommrx HECKOJIBbKO MIaroB peucHHsA, C€CJINU YCIOBHA
NPUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

6.13

OHepI/IpOBaTB MIOHATUECM: BEKTOP B IPOCTPAHCTBC

6.14

BBIMONHATE JICHCTBUS CIIOKEHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha YHCIIO, OOBSCHITH, KAKUMH CBOWCTBAMHU OHHU
0o0JIa1aroT

6.15

HpI/IMeHHTB IpaBUJIO IapaJUICJICIIUIICAa IPH CIIOKECHHUU BEKTOPOB

6.16

OnepupoBaTh MOHATHUAMH: JEKapTOBbl KOOPAWHATBI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA,
Yrol MEXIy BEKTOpaMH, CKallsipHOE [MPOU3BEACHHE BEKTOPOB,
KOJUIMHEapHbIE U KOMILJIAHAPHbIE BEKTOPHI

6.17

HaxomuTh cyMMy BEKTOpPOB M NMPOM3BEICHHE BEKTOpa Ha YHCIO, YTOJ
MEX/1y BEKTOpaMH, CKaJISIPHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,ZIaBaTB IJIOCKOCTh YPaBHCHHUEM B JleKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemrats HpOCTeﬁﬂlﬂe rCOMECTPHUYICCKUEC 3aJa9 HAa IPUMCHCHHUEC BEKTOPHO-
KOOpAWHATHOI'O ME€TOJa

6.20

Pemrats 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH H
HaXOXJCHUC I'COMCTPUYICCKUX BCIIMYUH 1O o6pa3uaM WM aJIrOpUTMam,
NIPpUMCHSIA HN3BCCTHBIC METOJABI npu pCIICHUN CTaHAApTHBIX
MaTeMaTHYCCKUX 3aJa4




6.21

[IpumensTh mnpocTelie NporpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHX 3a/1a4

6.22

[IpuBOIUTH MpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U
KU3HU, pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATH MOTyYEHHBIE 3HAHUS HAa IPAKTUKE: AaHAJIN3UPOBATh PEalbHbIC
CUTYAILIMH U IPUMEHATh U3YUEHHBIE IOHATHS B IPOLECCE TOMCKA PEILICHUS
MaTeMaTH4eCKlH  CHOPMYIUPOBAHHON  MPOOJIEMBI,  MOJEIHPOBATH
peanbHble CUTYallMM Ha S3BIKE F€OMETPUM, HCCIIEOBATh IMOCTPOCHHbBIE
MOJCJIM C HCIOJIb30BAHMEM T'€OMETPUUYECKUX TOHITHH U TEOpeM,
anmapara ajireOpbl, peliaTh MPAKTUYECKUE 3aJlayd, CBS3aHHBIE C
HaxO0KJICHUEM F€OMETPUUECKUX BEIIMUYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsiMas, IIOCKOCTb, IPOCTPAHCTBO.
[Tonatue 06 akCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH
U CJIECTBUS U3 HUX

7.2

B3aumHoe pacnonoxeHue NOpSAMBIX B NPOCTPAHCTBE:  IEepeceKaroluecs,
napajulefibHble U CKpelMBaromuecs mpsmble. [lapamienbHOCTh NPSAMBIX U
IJIOCKOCTEl B  MPOCTPAHCTBE: MapajlieJbHbIE IpsSMbIE B  IMPOCTPAHCTBE,
MapajuieIbHOCTh TPEX NPSIMBIX, NAPALIEIbHOCTh MPAMONW M IUIOCKOCTU. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMM, Yrojll MEXAY MpAMbIMU B IPOCTPAHCTBE.
[TapamienpHOCTh MJIIOCKOCTEN: MapaliesibHbIE MJIOCKOCTH, CBOMCTBA NapaJlIeIbHbIX
riockocteil. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYpPBHI HA IIOCKOCTH: TETPAdIP,
KyO, apajuiesienunes, HoCTPOeHUEe CeUeHU

7.3

[lepneHUKYyIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPSMBIE MapaUICNIbHbIEC U NEPIEHANKYIISIPHBIE K IUIOCKOCTH, TPU3HAK
MEPIEHIUKYISIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIIEHIUKYISIPHON
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEKAY IPAMOM U IUIOCKOCTBIO, IBYTPaHHBIN
yroja, JIMHEWHBIA yroa JABYIpaHHOro yria. IleprneHaukynsp W HaKIOHHBIEC:
paccTostHue OT TOYKU [0 IIIOCKOCTH, PACCTOSHHME OT MPSAMOM 1O IUIOCKOCTH,
npoeKkus (GUrypsl Ha IUIOCKOCTb. llepmeHIuKYIspHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIEHIUKYIISIPHOCTU ABYX IIOCKOCTEN. Teopema o TpEX mepreHIuKyisapax

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIC DJIEMEHTbl MHOIOTPAaHHUKA, BBIIYKIBIE H
HEBBIITYKJIBIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrosmpHas
Mpu3Ma, TpaHU U OCHOBAHMS MPU3MBI, MpsMasi U HAKJIOHHAs MPHU3MBbI, OOKOBas U
ITOJIHAs! TOBEPXHOCTh NMpu3Msbl. [lapamienenumesn, npsMOYroJIbHBIN MTapauIeIENIIe ]
u ero cBoyctia. [Iupamuna: N-yroiapHas NUpaMuaa, TpaHd U OCHOBAHHWE ITUPAMMUIBI,
OOKOBas M MOJIHAS MMOBEPXHOCTh MUPAMU[IBI, MPAaBUIbHAS U yCEU€HHas MUpaMuia.
OnemMeHTbl MNpu3Mbl M nupamuiabl. [IpaBuiIbHBIE MHOTOIpDaHHUKH: IOHSTHE
IIPaBWJIBHOIO MHOTOTpaHHMKA, IpaBUibHAs NpPU3Ma W MpaBWIbHAs MUPAMUIA,
NpaBUJIbHAS TPEYTOJIbHAS MUPAaMUA U MPaBUWIbHBINA TeTpa’ip, kyO. [IpencraBnenue
O TIPaBWJIBHBIX MHOI'OIPAaHHUKAX: OKTa’Jp, NOAEKa’ap M ukocadapyrue CedeHus
IIPU3MBI ¥ TUPAMHAIBI

7.5

CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, IPSIMOH, MIIOCKOCTH.
DneMeHThl CHMMETpPUM B  MHpaMuax, MapajUlesienuneaax, MpaBHIbHBIX
MHOTOTpaHHHUKaX

7.6

Bbruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pE&Opa, auaroHanu, yriel. [lnmomanb
OOKOBOW TIOBEPXHOCTH U TIOJHOM TIOBEPXHOCTH TMPSMOW TPU3MBI, TUIOIIAIb




OCHOBaHHH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOM Tipu3Mbl. [lmomrane 60KoBOM
MOBEPXHOCTH M TMOBEPXHOCTH MPABHIBHON MUpaMHbl, TEOpeMa O IUIOHIaIn
yceuénnoil nupamuabl. [loustue 06 06béMe. OObEM MUPaMUIbL, TPU3MBI

7.7

[TomoOHkIe Tena B mpocTpancTBe. COOTHOIICHUS MEXTY TUIOIIA MU TTOBEPXHOCTEH,
00BEMaMU TOTO0OHBIX TEJT

11 KIIACC

Kon
6

IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS

I'eomerpus

6.1

HunuHapudeckas MOBEPXHOCTh, 00pa3yIoIue MUITUHAPUICCKON TTOBEPXHOCTH, OCh
MAJTUHAPUYECKONW MOBEPXHOCTU. L{MmuHAp: OoCHOBaHUS M OOKOBas MOBEPXHOCTb,
o0pa3yrolas u ocb, IIOaAb OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konuueckass MOBEpXHOCTb, OOpa3yrolIMe KOHHUYECKONH MOBEPXHOCTHU, OCh H
BepIlIMHA KOHWYeCcKo moBepxHocTH. KoHyc: ocHOBaHHME U BepilIMHA, 00pa3yromas
U OCb, IIOIAJIb OOKOBOH U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroiue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paauyc, IuaMeTp, MIOIIa s TOBEpXHOCTH cdepbl. B3aumuoe
pacnosioxkeHue cepbl U IMIOCKOCTH, KacaTelabHasl IUIOCKOCTh K cdepe, MIoaib

cdepsl

6.4

N306paxkenue Ten BpaleHUs Ha MI0CKOCTH. Pa3BEépTKa IMIIMHpA U KOHYCa

6.5

KoMOunamuu Ten BpalieHHs MU MHOTOIPAaHHHUKOB. MHOTOTpaHHHK, ONMHMCAaHHBIN
okoJio cepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK, WJIH TEJIO0 BpAIIEHUS

6.6

[Tonsatue 06 o6béme. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO TapajuleNienuneaa u ciaencTBus u3 He€. OO0bEM muIMHApA,
koHyca. O0BEM mapa u miomaab chepol

6.7

[TomoOubie Tenma B mpocTtpaHcTBe. COOTHONMICHHS MEXIY — IUIOMIAIIMA
MOBEpXHOCTEN, 00bEMAMHU MOOOHBIX TE

6.8

Ceduenusi muiMHIpa (MapauiebHO W TEPIICHAUKYISIPHO OCH), CEUYEHHUS KOHYycCa
(mapannenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CEUSHUS IIapa

6.9

BCKTOp Ha TIJIOCKOCTH M B MNPOCTPAHCTBC. CHoXEHHE U BBIYMTAHHUE BCKTOPOB.
YMHOXKEHHE BCKTOpPA HaA 4YHCJIO. Paznoxenue BCKTOpa 1o TpCM HCKOMIUJIaHApHbBIM
BCKTOpaMm. HpaBI/IHO napajijiejacnuicaa. Pemenue 3aga4, CBA3aHHBIX C
MMPUMCHCHUCM IMPaBUII JEeNCTBUI C BCKTOpaMu

6.10

[IpsimoyronbpHasi cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BeKTOpa.
[Ipocreitmue 3amaur B KOOpJAMHATax. YTOJN Mexay BekTopaMu. CkajsipHoe
IIPOU3BEJICHNE BEKTOPOB. BhIUMCIEHUE YITIOB MEXAY NPSIMBIMH U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT TPU PELIEHUH F€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHUS K IPeMETHBIM pe3y/JbTaTaM OCBOCHUS
NPOBEPSIEeMOr0 | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHus

Bnagenne MeromaMm J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMEeHHE (QOpPMYJIUPOBAaTh MU ONEPUPOBATh HMOHATUSIMM: OIPEAEICHUE,
aKcuoma, TeopeMma, CIEACTBHE, CBOMCTBO, NPU3HAK, 10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; IPUMEHSTh UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE U MPOTHUBOMOJIOXKHOE YTBEpXKJIEHHUE, PUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMUTH  [OKA3aTEIbHbIE PpACCYKICHHWsS IIpU PpELICHUM 3anad,
1 OLICHUBATh  JIOTMYECKYIO  IIPAaBUJIBHOCTb  PACCYKICHMM; YMEHHE
ONEPUPOBATH MOHATUAMU: MHOXKECTBO, IIOJMHOXECTBO, OIEpAaLlUH HaJ
MHOXECTBAMH; YMEHHE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs OIUCaHUs PEAIbHBIX IIPOLIECCOB U SABJICHUN U IIPU PELLIECHUU
3aja4, B TOM 4HCI€ M3 JAPYruX Y4YeOHBIX MPEAMETOB; YyMEHHE
OIIepUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINHUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amMu; UCIOIb30BaTh I'padbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSIMH: HATypaIbHOE YHCIIO, IEJIOe YHCIIO,
CTETEHb C IENBIM MOoKa3aTeaeM, KOpeHb HaTypaJbHOUW CTETeHU, CTENEeHb
C PpalHOHAIBHBIM  TIOKAa3aTeJieM, CTeNeHb C  JACHCTBHTEIBHBIM
MokasarejeM, JorapuM dHcIa, CHHYC, KOCHHYC W  TaHTEHC
MPOU3BOJILHOTO YHCJA, OCTAaTOK IO MOJYIIO, PalMOHAIBHOE YHCIIO,
HUppallMOHANIFHOE  YHUCJIO,  MHOXECTBA  HATypalbHBIX,  LENbIX,
2 palrOHAIbHBIX, ﬂeﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJIB30BATH
MPU3HAKU JIETMMOCTH, HAMMEHBIIUN OOLIMI JEeTUTeNh U HauMEHbIIee
o01Iee KpaTHOE, anropuT™M EBKIHIA MpH penieHu  3ajad; 3HAaKOMCTBO C
Pa3INIHbIMU IIO3NITNOHHBIMH CUCTeMaMu CUUCIICHUA, YMCHUC
BBIIIOJIHSITE BBIYMCJICHHE 3HAUECHUU U Hp606p3.30BaHI/IH BI:Ipa)KCHI/Iﬁ CcO
CTeNeHsMH U JorapudmMamu, mpeoOpazoBaHus IPOOHO-PAIMOHATBHBIX

BLIpa)KCHHﬁ; YMCHHUC OIICPUPOBATH NOHATUAMMU: IMOCJICIOBATCIHLHOCTD,




apupMeTHIeCcKas Iporpeccusi, reoMeTpudeckast Iporpeccusi, 0eCKOHeYHO
yObIBarolasi ~ reoMeTpuueckass  Iporpeccusi; yMEHUE  3ajaBaThb
MOCJIeIOBATEIbHOCTH, B TOM YHCIIE C IIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepPHPOBATh MOHATHAMM: KOMILJIEKCHOE YMCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT KOMILJIEKCHOTO 4Hcia, popma
3alMCU KOMIUIEKCHBIX 4Hcell (reoMeTpuyecKasi, TPUrOHOMETpHUEecKas U
anrebpanveckas); yMEThb MPOU3BOAHUTH apHU(PMETHUYECKHE ICUCTBHS C
KOMIUIEKCHBIMU ~ YHMCJIaMM; TNPUBOJUTH IPUMEPBl  HUCIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIIpCACIINTCIIb MAaTPUILIbI, FCOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIE, WPPALMOHAJIBHBIE,
MoKa3aTeJbHbIe, CTETEHHbIE, JIoTapu(pMUIecKre, TPUTOHOMETPHUYECKHIE
YPAaBHEHHs M HEPABEHCTBA, MX CHCTEMbI; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXJIECTBO, TOKIECTBEHHOE IIPE0Opa3OBaHUE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUH, HEPaBEHCTB M CHUCTEM; YMEHHUE pellarb YpaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBIO PaA3JIMYHBIX MPHUEMOB; PEILATH
YPaBHEHHUs, HEPABEHCTBA M CHCTEMBI C IapaMETpPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI U PELICHUsS MAaTeMAaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pazIM4HbIX 00J1acTel HayKu U peanbHON KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTb (DYHKIUH,
MEePUOJUYHOCTh (PYHKIIMH, OTPaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (DyHKIMM, HauOoJIbIllee U HaUMEHbIIee 3HAaUeHUs
(GYHKIIMU Ha IPOMEXYTKE, HelpepbiBHAs (PYHKIKSA, aCUMOTOTHI rpaduka
GbyHKIMH, TIepBast ¥ BTOpas NPOU3BOIHAS (DYHKIMH, T€OMETPUUECKUI U
¢u3nuecKkuif CMBICT TPOU3BOJHON, NEpBOOOpa3Has, ONpeaAeIEHHbIN
UHTErpaj; YMEHUE HaXOAMTh aCHUMOTOTHI Trpaduka (yHKIHH; YMEHHE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO H
KOMMO3ULUHU (PYHKIUI, HAXOAUTh ypaBHEHHE KacaTeIbHOU K Tpaduky
(GyHKIIMY; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUA;
YMEHHE HCIOIb30BaTh MPOU3BOAHYIO Ui HCCIEAOBaHHS (DYyHKIHIHA,
HaXOAWUTh HAWOOJBIINE W HAMMEHbIINE 3HAueHWs (PYHKIMH; CTpPOUTH
rpaduKd MHOTOWIECHOB C MCHOJIb30BAHMEM amIapara MaTeMaTHYeCKOTo
aHalu3a; NPUMEHATh IPOU3BOJHYIO JUI HAXOXIEHUS HaWIy4llero
pelleHrs B NPUKIAAHBIX, B TOM YHCIIE€ COLMAIbHO-DPKOHOMUYECKUX H

(bU3MYeCKUX 3a/1a4ax; HAaXOJUTh TJIOMATU U 00bEMBI (DUTYD C TIOMOIIBIO




HHTCTpajia, NPUBOAUTL NPUMCPBI MATCMATUYCCKOIO0O MOACIHNPOBAHUA C

oMouIbio AuddepeHrnanbHbIX YpaBHEHHH

YMeHue omnepupoBaTh MOHATHSAMM: rpaduk (yHKIMH, oOOpaTHas
GyHKIMSA, KOMIIO3UIMA (YHKUMN, JTUHEWHas (QYHKIUS, KBaIpaTU4HAs
byHKIIHSA, panyoHanbHas byHKIIHS, CTEeIeHHAs byHKIIHS,
TPUTOHOMETPUYECKHE (QYHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMH, TOKa3arenbHas M Jorapupmuyeckas (yHKIUM; YyMEHUE
CTpOUTH TpaUKM M3yYCHHBIX (YHKUUH, BBINOIHATH MPEOOpa3zoBaHUs
rpaduKoB QpYHKIUH, HCIOIB30BATh I'PapUKH ISl U3YUYEHUS IPOLIECCOB U
3aBHCUMOCTEH, MPHU PEUICHUH 3aJad U3 JAPYIHX y4eOHBIX MPEIMETOB H
3aJa4 U3 peaNbHOM >KU3HU; BbIpaXaTb (GOpPMyJIaMU 3aBUCUMOCTH MEXY
BEIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu PYHKIUH IJ1s peIIeHHs
ypaBHEHMI, HEpPaBEHCTB M 3aJay C [apaMeTpamMH; M300paxkaTb Ha
KOOPAMHATHON IJIOCKOCTH MHOXKECTBA PEILICHN YPaBHEHU M, HEPABEHCTB

1 UX CUCTEM

YMeHue pematb TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4YMCIIE Ha
MIPOLIEHTHI, JOJIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HaJOTH, 33J1a4i U3 00JIaCTH YNpaBJICHUS JIMYHBIMUA U CEMEHHBIMU
(uHaHCAMM); COCTABIIATh BBIPAXKEHHUS, YpaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI II0 YCJIOBMIO 3aJa4d, MCCIECNOBATh IOIYYCHHOE DPEUICHHE U
OLIEHUBAaTh NPaBJONOJO0HOCTh pE3yJIbTATOB; YMEHHE MOJAEIMPOBATH
peanbHble CHTyallud Ha S3bIKE MAaTEMaTUKH; COCTABIISATH BBIPAXKCHUS,
YpaBHEHUsS, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHIO 3aauy,
HCCIIEI0BATh IIOCTPOCHHBIE MOJEIN C HCIIONb30BAHMEM aIapara

anreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3ybTaT

YMeHue onepupoBath MOHATUSMU: cpeiHee apudMeTHIecKoe, MeArana,
HauOOJIbIIIeEe M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHSs, CTAaHIaPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHUE U3BIEKaTh, HHTEPIPETUPOBATH
nH(pOopMaIuio, MPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPa)KaroIlyl0 CBOMCTBA peaIbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
nHpOpMaNUIO ¢ TIOMOIIBIO TaONHWI[ W JAWarpaMM; HCCIIEI0BaTh
CTAaTHUCTUYECKUE JaHHBIC, B TOM YHCIE C MPUMEHEHHEM TpadUuecKux
METOJIOB M JJIEKTPOHHBIX  CPEACTB; TIpadUyecKu  HCCIeAoBaTh
COBMECTHBIC HAOJIIOJICHUST C TOMOIIBI0 JMAarpaMM pPAacCeUBaHUS U

JIMHEMTHOM perpeccuun




YMeHue onepupoBarh IOHATHUAMM: CIyYalHBIM OIBIT U CIIy4allHOE
COOBITHE, BEPOATHOCTh CIIy4yailHOro COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUuecKuX METOAOB; HPUMEHSTH
(GopMyJbl CIOXKEHHS U YMHOXEHHs BEpOSITHOCTEH, (opMylly HOJHOH
BeposATHOCTH, (hopmyny beprymu, komOunaTopHbie (pakThl 1 HOPMYIIBI;
OLIEHUBATh BEPOSITHOCTU pEAlbHBbIX COOBITHI; yMEHHE OIEepUpOBATH
NOHATUSIMHU: CITy4yaiiHas BeJIMYMHA, pPAacIpelesieHue BEepPOATHOCTEH,
MaTeMaTH4eCKOe OKUAAHUE, IUCIEPCHS M CTaHJApPTHOE OTKJIOHEHHE
CIlydailHOH BENWYMHBL, (YHKIUWM pACHpEACNeHHS W IUIOTHOCTH
PaBHOMEPHOr0, TIOKa3aTeJIbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHUE WCIOJb30BATh CBOWCTBA W3YYEHHBIX pacClpeneeHuil JuIs
peleHust 3ajady; 3HAKOMCTBO C IOHSATUSMM: 3aKOH OOJBIIUX YHUCel,
METOABl BHIOOPOYHBIX HCCIECIOBAHUN; YMEHHE NPUBOAUTH HPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHUCEN B NMPUPOIHBIX M OOLIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATh TOHATHIMHU: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETaHUHM, YUCIIO IMepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
MPUMEHSITH KOMOWHATOPHBIE (DaKThI U PACCYKICHHUS IS PEIICHUS 3a/1a4;
OLIEHUBAThb  BEPOSTHOCTH  pEaJbHBIX  COOBITHIA; COCTaBJISATh

BEPOSTHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH MTOJIYYEHHBIA pE3yIbTaT

YMeHune onepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJVIA, I[IJIOCKUK yrol,
JBYTPAHHBIA YIroJl, TPEXTPaHHBIM YTOJ, CKPEIIMBAKOLIUECS IPsIMBIE,
MapajuIeIbHOCTh U NEPIEHAUKYISAPHOCTD MPSAMBIX U IIOCKOCTEH, yroi
MEXIy NPSMBIMH, YroJl MEXAY NPSAMON M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSIHUE MEXKy IUIOCKOCTSMH; YMEHHUE MCIOJIb30BaTh IPH
peleHnH 3a7ay U3y4YeHHbIe (akThl U TEOPEMBl IUIAHUMETPHH; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXAIOUIEr0 MHpa; CTPOUTH
MAaTeMaTUYECKUE MOJCIM C IOMOIUBI) TEOMETPUYECKUX IOHATUH H

BCJIMYMH, PCIIaTh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOMIATAL (PUTYpbI, 00BEM (GUTYpHI,
MHOTOTPaHHUK, ITPaBUJIBHBI MHOTOTPaHHUK, CEYCHHE MHOIOTPAHHHUKA,
KyO, mapamienenunen, NmpusMa, NuUpampaa, (urypa u IMOBEPXHOCTb
BpallleH!s], LWIMHIP, KOHYC, wap, cdepa, miomaab chepsl, IIOmaab
MOBEPXHOCTU TMHUPAMUIBI, MPHU3MBI, KOHYCa, IMJIMHApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajuieienunesia, MUpaMUAbl, MPU3MbI, LHWIHHIPA,




KOHYyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUEHHUs KOHyca M LIWJIMUHJIpA,
MapajyieJbHbIE OCH WJIM OCHOBaHUIO, CEYEHHE IIapa, IIJIOCKOCTb,
Kacatomascss chepsl, IIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUeHHE
MHOTOTpaHHHUKa, N300pakaTh MHOTOTPAaHHHUKH, (GUTYpPbI U MOBEPXHOCTH
BpAIlIEHUs, UX CEYEHHUS, B TOM YHCJIE C TIOMOLIbIO JIEKTPOHHBIX CPEJICTB;
yYMEHHE IPUMEHATh CBOMCTBA T€OMETPUUECKUX (PUTYp, CAMOCTOSATEIHHO
(GbopMyIHpOBaTH ONpPEACTICHHUS N3y4aeMbIX (HUTYp, BBIIIBUTATh TUIIOTE3bI
O CBOMCTBax M MpU3HAKaX reOMETPHUUECKUX (UTYyp, 0OOCHOBBIBATH UITU
ONpoBepraTh HX; yMEHHE IPOBOAUTH KIACCUPUKAIHMIO (QHUTYp TI0
pPa3NUYHBIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTIOJHUTENbHbIC

MOCTPOCHUS
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YMeHne onepupoBaTh MOHATHUSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3oBaHUe NOAO0MS, TNOAOOHBIE (UTYpPBI, yMEHHE
pacro3HaBaTh paBHBbIE U MOJOOHBIC (UTYPHI, B TOM YHUCIE B NPHPOE,
HCKYCCTBE, apXHUTEKType; HMCIOJIb30BATh T'€OMETPHUECKUE OTHOIICHHUS
IIPU peIIeHUH 3a/1a4; HAXOUTh FT€OMETPUYECKHE BETMYMHBI (JUTMHA, YOI,
II011a/1b, 00BEM) MPU PELICHUH 33/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB U
U3 pealbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHA, yrom, TUIOmanb, 0O0BEM, IUIONIAIh MOBEPXHOCTH), WCIOIB3YS
u3ydeHHble (POPMYIJIBI U METOABI, B TOM YHCIE: IUIOMA/b TOBEPXHOCTH
MMPaMU/IbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAIs cephl; 00bEM Ky0a,
NPSAMOYTOJIBHOTO Mapaijenenunena, OUpaMHUIbl, MPU3MBL, IHIMHIPA,

KOHYCa, I1apa; yMEHUEe HaXOUTh OTHOIIIEHUE 00BbEMOB TIOIOOHBIX (HUTYP
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YMmenue ONCPpUPOBATH IMOHATHUAMU: MIPAMOYT'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOPAWMHATBI TOYKH, KOOPAHWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HA 4YHCIIO, PA3JIOKCHUC BCKTOpa II0 68.31/Icy,
CKaJIIpHOC TPOU3BEACHHUE, BCKTOPHOC IMMPOHU3BCIACHUC, YIOJ MCEKIAY
BCKTOpPaMH; YMCHUC HUCIIOJIb30BATh BCKTOpHLIﬁ n KOOp,[[I/IHaTHBIP'I METOJ
AJid PEIICHHSA TCOMCTPHUYCCKUX 3aJad MW 3adad APYyrux y‘IC6HBIX

npeaAMETOB
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YMeHue BBIOMpATh MOAXOMAIIMH METOJ JJsl pEIleHUs 3a/lauu;
[IOHUMAaHHUE 3HAYUMOCTHM MATEMaTUKH B M3YYEHUM NPUPOIAHBIX U
OOIIIECTBEHHBIX TPOLIECCOB U  SABJICHHI; yMEHHE paclo3HaBaThb

IIPOABJICHUC 3aKOHOB MAaTEMATUKHU B HCKYCCTBE, YMCHHC IIPUBOIUTH




IIpUMEPbl  MATEMaTUYECKUX OTKPBITMM POCCUHUCKOM M  MHUPOBOU

MaTeMaTH4YeCKOM HAayKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucia v BEIYMCIEHUS
1.1 Hatypanbhsle u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel
12 Panmonanbupie uyncna. OOBIKHOBEHHBIE W JECATHYHBIE JpOOHM, TIPOIECHTH,
' 0eCKOHEYHBIE TIEPHOINIECKUE IPOOH
13 Apudmerndecknuii KOpeHb HATypaJIbHOW cTeTeHu. J{eHCTBHS ¢ apuMEeTHIeCKUMU
' KOPHSMHU HAaTypaJbHOM CTETIEHH
14 Crenenp ¢ mnenbiM mokazateneM. CTemneHb C palMOHAIBHBIM ITOKAa3aTeJIeM.
' CBoiicTBa CTENEHU
15 CuHyCc, KOCHHYC M TaHICHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
HetictButenbHble 4ucia. Apu@METHYECKHE OIepalud ¢ JIeUCTBUTEIbHBIMU
1.7 yrcnami. [lpuOnmkEéHHBIE BBIYMCICHHS, TPABWIIA OKPYTJICHUS, TPHKHIKA U
OLIEHKa Pe3yJIbTaTa BbIYMCIECHUI
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnekcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI
2.2 HppanuoHansHble YpaBHEHHSI
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [ToxazarenbHblE U TOTapuPMUUECKHE YpaBHEHUS
2.5 Lenblie u 1poOHO-palIOHANbHBIE HEPABEHCTBA
2.6 UppanmonansHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapuPMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
211 Marpuiia cucTeMbl JMHEWHBIX YpaBHEHUH. OnpeaeauTenb MaTPHIIbI
3 OyHKIUYT U TpapUKu




OyHKU, cmocoOsl 3amanus GyHkuuu. ['paduk ¢yHknuu. BzanmHO 0OpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogunueckue GpyHKIIHI
Ob6nacte omnpeneseHuss U MHOXECTBO 3HaueHuM Qynkuuu. Hymu Qyskuumu.
39 [TpoMexyTkr 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuu. Haumbosbliee ¥ HauMeHbIee 3HaUCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennas ¢yHKIMS C HaTypaJbHBIM M LI€TbIM MoKa3zareneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaQuKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku pa3pbiBa. AcumnTorel rpagukoB ¢yHkuil. CpoiicTBa (QyHKUIHUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckas 1 reomeTpruueckas nporpeccun. @opmysia CI0KHBIX MTPOIEHTOB
4 Hauana marematnyeckoro aHnammsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIe SIeMEHTAPHBIX HYHKINN
[IpumeHeHne NpoM3BOIHOM K HUCCIENOBaHMIO (YHKIMM Ha MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoxxneHre HanOobIero 1 HauMeHbIEro 3HaueHus: QyHKIKN Ha
oTpe3Ke
4.3 [MepBooGpasuas. Muterpan
) MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tesna 1 MOBEPXHOCTH BpaIEHUS
7.5 KoopaunaTsl 1 BEKTOpBI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: anredpa ¥ Hayajla MaTeMaTHYeCKOro aHaimnsa, reomerpus. ['eomerpust 10-11
KJIACChI: yU4eOHUK 7151 0011e00pa3oBaTeIbHBIX YUPEKICHUN: 0a30BbIN U YTIyOJEHHBIN YPOBHU
/J1. C. Aranacsn, B. ®@. byry3os, C. b. Kagomues u ap. — 5-¢ uzza. - M.: [Ipocsemenue, 2018.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

MareMaTturka: aredpa v Hayajga MaTeMaTHYeCKOTo aHanu3a, reomerpus. ['eomerpus | 10—11-¢
KJIaCChI : 0a30BbIN U YIIyONEHHBIA YPOBHH : METOIMYECKUE pekoMeHaanuu K yueoHuky JI. C.
AranacsiHa, B. @. byry3osa, C. b. Kagomuesa u n1p. — Mocksa : [Ipocsenienue, 2023.

I'eomerpus: 10-11-e knacchbl: yHUBEpCalIbHbBIII MHOIOYPOBHEBBIN COOpHUK 3a/1au: yueOHOe
nocobue / U.B. Smenko, C.A. lllectakoB. - 6-¢ u3., crep. - Mocksa: I[Ipocsemenue, 2024.

3B B.I'. 3amauu x ypokam reomerpuu. 7-11 kmaccel. — C.-Iletepoypr, 1998.
HIIO «Mup u ceMbs-95» — 624 c.: uii.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

Enunas koswtekuust udpoBbix oOpasoBaTenbHbIX pecypcos http://school-collection.edu.ru/
O6mepoccuiickuii mpoekt "[Ikoma nupposoro sexa" http://digital.1september.ru/
DesepasbHBIN HEHTP HHHOPMAIIMOHHO-00pa30BaTebHbIX pecypco http://fcior.edu.ru/
Ddenepanbhbiii moptan "Poccuiickoe obpasoBanue” http://www.edu.ru/
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