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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T'€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pELICHUH 337a4 €CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOMXcs IPU U3YUEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOUMBIX I YCIENTHOro NpohecCuOHaIbHOr0 00pa30BaHus, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIIOTCS:

pacuIMpeHne NpeaCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KyJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY’KAKOLIEr0 MUpPa, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn M yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, (GOpMHUpPOBAHUE MOHUMAHUS POJIM AKCUOMATHKU IPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYK/ICHHUS B XOJ1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C MPAKTUYECKUM COJEPIKAHMEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCHOMATHKHU B TIPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronIuXxcsi, MO3HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYalMsIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU COJIEPKATETBFHBIMUA JIMHUAMH y4eOHOTO Kypca «I eomerpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX YMEHHUH  pacmpeiensercss He TOJbKO IO
coJlep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOydeHus. Coaep:kanue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. JTO MO3BOJSET OPraHU30BaTh  OBJAJICHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTFOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
W3Yy4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MaTreMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wuzyuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJ€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHsI (PUTYpPBI Ha MIIOCKOCTh. [lepneHaAuKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOIO yria. TpEXrpaHHbId U MHOTOI'PAaHHbIE YTJIbL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaJUIENEIUIIE] U €r0 cBocTBa. Kparyanimme
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema I[ludaropa. [lupamuaa: N-yronbpHas nupaMuja, NpaBUiIbHAs U yCeUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS MTUPAMU/IA U IPaBUIIbHBIN TETpasdap, Kyo. [Ipeacrasnenue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCASP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAaMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulesienunesa, CUMMETPUS IPAaBWIBHBIX IMPU3M, CUMMETpHUsA IPAaBUIIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapaienenunena. Teopema O pas3ioKEHUHM BEKTOpA IO TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: TMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxeHue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTO
CerMEeHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPaHHUK WJIU TEJIO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYILEH IUTOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

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

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEPEeHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOILICHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MaTEMAaTHUYeCKWe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccurn u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWK JUIs pemieHus 3amad B 00yacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOM MTPaKTUKH, TOHUMaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXJy TMOHSATUAMH, (QOopMyIUpOBaTh
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JleJIaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBEIOWpATh CMOCO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpapruecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMHA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (OpMaT BBICTYIUIGHHA C Y4ETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCST PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJICHHBIX OIHOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATHh MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHMMATh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThl MpU pelIeHUd Y4YeOHBIX 3a7ay, MPUHUMATH I1€JIb COBMECTHOM
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JEUCTBHS C APYTUMHU YIE€HAMU KOMaH/bl, OLIEHUBATh KA4ECTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUsIM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY NPSIMOA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEYEHMS]I MHOTOTPAHHHUKOB PA3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 33/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHPOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

e IMPUMEHATH TIOJYyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJIbHBIE CUTYAllMH, MPUMEHATh M3yYEHHbIE MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TeopeM, ammapara aireOpbl, penarb MPaKTUYECKHE 3aj]layu,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

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

pacmo3HaBaTh Tella BpamleHus (LMUIUHAP, KOHyC, cdepa ©U Mmap) H
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpallleHHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIECHUS MEXKY TUJIOMIA/ISIMU IMOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh W MPeoOpa3oBhIBATH HHQPOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEUEHUs LIMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUM H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

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

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUHd, MPUMEHSATHh W3YUYEHHBIE MOHATHUS,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TOHSATUH U TEeOopeM, armmapara aiareopbl, pemniaTh
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriieckue o0pa3oBaTe/bHbIE
padoThI padoTsI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasmeie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHamuTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeEHwUeE, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
NpoBePSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OrniepupoBaTh MOHIATHAMU: TOYKA, MPSMasi, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH W CIICJCTBUS W3 HUX TPU PEIICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh MOHATHAMH: MapajUIeIbHOCTh W MEPHEHAUKYISIPHOCTh
' MPSMBIX U TJIOCKOCTEH
74 KitaccupunupoBars B3auMHOE PACIIOJIOKCHHUE MPSMBIX M TUIOCKOCTCH B
' IPOCTPAHCTBE
OnepupoBarh MOHATUSMU: JBYTPAaHHBIM YTOJ, TPAaHU JBYIPAHHOTO YIJIa,
7.5 pebpo ABYrpaHHOTO yria, JUHEWHBIA yroj JBYTPAHHOTO yTJia, TpagycHas
Mepa JIBYTpaHHOTO yria
76 OnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA WM HEBBIMTYKIBIN
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBIII MHOTOTPaHHUK
77 Pacnio3naBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (MHUpamMuaa, MPU3Ma,
' MPsIMOYTOJIBHBIN Mapaiienenumnes, Ky0)
KnaccupunupoBare ~ MHOTOIpAaHHUKH,  BBIOMpasl ~ OCHOBAaHUS IS
7.8 KJIacCU(UKANUHU (BBITYKIbIC W HEBBIMYKIIbIC MHOTOTPAHHUKH, MTPaBUIHHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC IPU3MBI, ITapaIICIICITATIC B
7.9 OnepupoBaTh MOHATHSAMH: CEKYIasi TNIOCKOCTh, CEYeHHE MHOTOTPAaHHIKOB
210 OOBSICHITHh TPUHITUIIBI IIOCTPOCHUS CEUCHUH MHOTOTPAaHHUKOB, UCTIOIB3YS
' METOJI CJIEJIOB
CTpoHuTh CEYCHHWS MHOTOTPAHHHKOB METOJOM  CJICJIOB, BBITIOJTHATH
7.11 (BBIHOCHBIE) TUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUTT
CBEpXY, COOKY, CHU3Y
PemaTh 3a1a4n Ha HAXOXKACHUE TEOMETPUUYECKUX BEIHUMH 110 00pa3iaM Win
ITOpUTMaM, MPUMEHSS U3BECTHBIC aHATUTHYCCKHE METOJIBI MPU PEIICHUN
7.12 CTaH/JIAPTHBIX MAaTEeMATHUYECKUX 3aJlad Ha BBIYHCIICHUE PACCTOSHUN MEXTy
JIBYMsI TOYKaMH, OT TOYKH IO TPSIMOM, OT TOUYKHJIO TIIOCKOCTH, MEXKIY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH
PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUUYCCKUX BEIMUMH 110 00pa3iaM Win
7.13 ajropuTMaM, IPUMEHSST U3BECTHBIC aHATUTHYECKHE METOJIBI TIPH PEIICHUHN

CTaHJAPTHBIX MAaTEMaTHYCCKUX 3aJad Ha BBIYUCICHUC YTJIOB MCXKIY




CKPELIUBAIOIIMMUCS IPAMBIMH, MEXAY IPSAMON U IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU, ABYTPaHHBIX yII0B

7.14

7.15

7.16

Brerancnats 00bEMBI M IDIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,
nupamMpia) ¢ MpPUMEHEHHEM (OpPMYyJl, BBIYHCIATH COOTHOILICHHUS MEXKIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMU MOJOOHBIX MHOTOI'PaHHUKOB
OnepupoBaTh MNOHATUAMU: CUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCb M
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CHMMETPHUH (PUTYPbI
W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHIPETUPOBATH HHMOPMALUIO O

MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, IMpeACTaBICHHYIO Ha
YepTerkax U pUCYHKaX

7.17

[IpumensTe reoMerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUUYECKHIX
3a/1a4, NPEIIIONAraIUX HECKOIBKO IIAaroB PpEHIEHUs, €CIA YCIIOBHUS
IPUMEHEHUs 3aJJaHbl B IBHOH Qopme

7.18

7.19

[IpuMenATs mpocTedIME INPOTPaMMHBIE  CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

HpI/IBOI[I/ITB IMPUMCPbI MATCMATHYCCKHUX SaKOHOMepHOCTCﬁ B IIpUupoac Hu
JKHU3HH, paClIO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHHWA Ha IMNPAKTHUKE: aHAJIM3UPOBATHL PCAJIbHBIC
CUTyallud U MPUMCHATH U3YYCHHBIC IMTOHATUA B IMPOLCCCC MMONCKAa PCIICHUSA
MAaTEMAaTHYCCKHU C(I)OpMyanOBaHHOfI HpO6JICMBI, MOZACIINPOBATE PCAJIbHBIC
CUTyallUl Ha SA3BIKC TCOMCTPHUU, HCCICHAOBATH IOCTPOCHHBLIC MOICIU C
HCIIOJIb30BAHUECM I'€OMCTPHUICCKUX MOHATHH U TCOPEM, aIlrapara anre6pbl,
pelmiaTh MPAKTUYCCKUC 3aauU, CBA3AHHBIC C HAXOXKACHUEM IT'COMETPUICCKUX
BCIIMYHUH

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

6

6.1

6.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus

I'eomerpus

OnepupoBaTh HOHATHAMU: IMIUHJIPUYECKAss MOBEPXHOCTh, OOpasyrolue
LWIMHJIPUYECKON TOBEPXHOCTH, IWIMHJADP, KOHWYECKas MOBEPXHOCTb,
o0pasyrolire KOHMYECKOW NOBEPXHOCTH, KOHYC, ChepruuecKasi IOBEPXHOCTh

PacnioznaBats Tena BpaimeHus (UIHHAP, KOHYC, cdepa U map)

6.3

OOBACHATH CITOCOOBI TTOJTYYCHHS TEJT BpAIICHUS

6.4

KnaccudunuposaTs B3auMHOE pacnoioxkeHne cepsl U IIOCKOCTH

6.5

OnepupoBaTh NMOHATUSAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
CErMEeHTa, IIApOBOH CII0M, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI081, IIIAPOBOM CEKTOP




6.6

Berancnate 00BbEMBI W TUIOHMIAAM  TIOBEPXHOCTEH TeN  BpallleHUs,
T€OMETPUUYECKHX TEJ C MPUMEHEHHEM (POpPMYIT

6.7

6.8

6.9

OnepupoBarh MOHATHSAMH: MHOTOTPAaHHUK, BIHCAaHHBIH B chepy u
OTMCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHSI MKy IIOMAASIMK ITOBEPXHOCTEH M 00bEMaMuU
MOOOHBIX TEI

Hzo6paxarh u3zyuyaemble (GUTYpbl OT PYKHM M C HPUMEHEHHEM IPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (uTyp: BHJ CBepxy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS Tel
BpallleHus

6.11

6.12

6.13

W3Bnekatb, WHTEPIPETHPOBAThH M MPEOOPa3oBbIBaTH HHMOPMALUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeACTaBICHHYIO Ha
yeprexax U pUcyHKax

[IpumensTb reomeTpuueckre (QaxKThl ISl PEUICHHS CTEPEOMETPHYECKHX
3a/1a4, MPEANOJIaralolliUuX HECKOJIbKO IIIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

BI)IHOJ'IHSITI) ﬂeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BeKTOI)OB nu
YMHO)KGHI/ISI BeKTOpa Ha 4Yucio, O6’I)$[CH$[TI), KaKNUMH CBOﬁCTBaMH OHHU
o0JrazaroT

HpI/IMeHHTB IMPpaBUJIO MTapaJuICJICITUIICAA IIPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHATUSMU: I€KaPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKalIPHOE IIPOM3BEIECHHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

Haxoauts cymMmMy BEKTOPOB U IPOM3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpPAMHM, CKaJIIpHOE IPOU3BEIEHUE, DPACKIAbIBATH BEKTOP IO JBYM
HEKOJUJTMHEAPHBIM BEKTOpaM

6.18

6.19

33}13B3TB IIJIOCKOCTh YPABHCHHUEM B JleKapTOBOﬁ CUCTEME KOOpAHAT

Pemate HpOCTCfIIJ.IPIG TCOMCTPHUICCKUC 3ala4 Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemate 3agaun Ha [OOKa3aTEILCTBO MATEMATHYECKUX OTHOILIEHHH U
HaXOXXJIEHWE TEeOMETPHYECKUX BEJIUYHH IO 00paslamM Wu aJlfOPUTMaM,
MIPUMEHSIS U3BECTHBIC METO/IBI MPU PEIICHUU CTAaHAAPTHBIX MAaTEMaTHYECKHUX
3amaq

6.21

[IpumensTh mpocTeillive MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHIX 3314

6.22

[IpuBOaUTE mpHUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B IPUPOIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE




[IpuMeHsTh MONydYeHHBIE 3HAHUS HAa MPAKTUKE: aHAIM3UPOBATH pealbHbIC
CUTYallUd ¥ MPUMEHSATh U3yUYEHHbIE TIOHATUS B MPOIECCE MMOUCKA PELICHUS
MaTeMaTHu4ecKu cHopMyIUPOBAHHOIN MPOOIEMbI, MOJEINPOBATh peabHbIC
6.23 CUTyallud Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, almapara aiareopsl,
peuaTh MPakTUYECKUE 3a7a4M, CBI3aHHBIC C HAXOXKICHUEM IT€OMETPUUECKUX

BCJIMYHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHblE TOHATHS crepeoMeTpuu. Touka, mpsmMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIECTBUS U3 HUX

7.2

B3aumHoe pacnosyioskeHue NpsIMbIX B IIPOCTPAHCTBE: MEPECEKAIOLINECS], apalieIbHble
U CKpeluBatomyecs npsmble. [lapamieabHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:!
napajuleJibHble  IpsiMble B MPOCTPAHCTBE, MApaJUICIbBHOCTh TPEX  MPAMBIX,
NapajuIeIbHOCTh MPSIMONW U IUIOCKOCTU. YTJBIC COHAIIPABJIEHHBIMH CTOPOHAMM, YToJl
MEeXJy IpsAMBIMH B IpocTpaHcTBe. IlapamienpHOCTH IUIOCKOCTEW: NapasuieiabHbIE
IUIOCKOCTH, CBOMCTBAa INapajuleNbHBIX ILIOcKocTed. IIpocreimme npocTpaHCTBEHHBIE
(Gurypsl Ha IIIOCKOCTH: TETpa’Ip, KyO, mapajuiesenue], HoCTpOeHUe CeYeHu i

7.3

7.4

HepHGHZII/IKYJUIpHOCTL HpﬂMOﬁ U IUIOCKOCTU: TNCPHCHAUKYJIAPHBIC IIPAMBIC B
IMPOCTPAHCTBEC, NPAMBIC NAPAJJICIBHBIC W NCPICHAUKYIAPHBIC K IIJIOCKOCTHU, IIPHU3HAK
MEePNEHIUKYISIPHOCTA NPSIMOUA U IIOCKOCTH, TEOpEMa O MPSIMOM MepHEeHIUKYIIPHOU
MJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YTOJ MEXY NPSIMOM U MIOCKOCTBIO, IBYTPaHHBIN
yToJ1, JMHEHHBIN yroa AByrpaHHOro yria. [lepnenaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHHE OT MPSAMOM 710 TUIOCKOCTH, MPOEKIUs PUTyphl Ha
IJIOCKOCTh. [IeprneHInKyIapHOCTh IUIOCKOCTEN: NMPU3HAK MEPIEHIUKYIIIPHOCTH JIBYX
mrockocreil. Teopema o TpEX MepreHANKYIIpax

IlonsiTHE MHOTOrpaHHMKA, OCHOBHBIC OJJIEMEHTBI MHOIOIPDAHHMKA, BBIIIYKIIBIE W
HEBBIIIYKJIBIE MHOTOIPDAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpusma: nN-yrosbHas
NpU3Ma, TPAHU U OCHOBAHUS MPU3MBI, IIPsIMast U HAKJIOHHAs! TPU3MbI, OOKOBAs U MOJTHAs
MMOBEPXHOCTh Npu3Mbl. [lapamienenunen, NpsMOYTOIBHBIN IMapajuieIenunes] U €ro
cBoiicTBa. [lupamuna: N-yroapHas nupaMuja, rpaHd U OCHOBaHME MUPaMHUJIbI, O0OKOBast
Y TI0JIHAs MOBEPXHOCTh NMUPAMUBI, MPABWIbHAS U YCEUEHHAs NMUpaMUIa. DJIEMEHTHI
npu3Mbl W nupamuzbl. [IpaBUIbHBIE MHOTOTPAHHUKH: TIOHSATHE MPAaBHIBHOTO
MHOIOTPaHHUKA, IpaBUJIbHAs IIpu3Ma M [PAaBWIbHAs NUPAMHUAA, IPaBUIIbHALA
TpeyroJyibHasi MUpaMuia U MpaBUIbHBIN TeTpadap, Kyo. [IpencTaBnenue o mpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’Ap, N0AEKa’Ap U ukocarapyrue CedeHns IpU3Mbl U TUPAMMU/IBI

7.5

CummeTpusi B IPOCTPAHCTBE: CHMMETPUSI OTHOCUTEIBHO TOYKH, IPSIMOM, MIIOCKOCTH.
OneMeHThl  CUMMETPUM B NHpaMUAAX,  [apajuleNieNANeax,  IPaBHIbHBIX
MHOI'OT'PaHHHUKAX

7.6

Bobrunicnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. [lmomans
OOKOBOW MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSMOMN MTPU3MBI, TUIOIAAh OCHOBAHHH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsMOU mpu3Mbl. [1mo1mans 60K0BOI MOBEPXHOCTH U




IIOBEPXHOCTU IPABWIBHOW NUPAMHUABI, TEOpPEMa O IUIOLIAJAM YCEUYEHHOM NMPAMMIBL.
[Tonstre 06 00bEMe. OOBEM MUPAMUIBI, IPHU3MBI

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAASIMU ITOBEPXHOCTEH,

7.7 .
o0BEMaMK MOJOOHBIX TEIl
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
6 I'eomerpus
[{unuaapuyeckas MOBEPXHOCTh, 00pa3yolIye HIMHIPUYECKON MOBEPXHOCTH, OCh
6.1 HWIMHIPUYECKON mMmoBepXHOCTHU. LlwmHap: OocHOBaHUS M OOKOBas MOBEPXHOCTb,
oOpa3yromiast U 0Cb, IJIOLIa1b OOKOBOW U MOJTHON MOBEPXHOCTH
Konnueckas moBepxHOCTb, 00pa3yolne KOHNYECKON TOBEPXHOCTH, OCh U BEpLIMHA
6.2 KOHUYecKkol moBepxHocTU. KoHyc: ocHOBaHWE W BepllnHA, o0Opa3yromias H OcCh,
' ol OOKOBOW M TOJIHOM MOBEPXHOCTH. YCEU€HHBI KOHYyC: oOpazymroliue u
BBICOTA, OCHOBAHHsS U OOKOBasi IOBEPXHOCTh
Cdepa u map: neHrtp, paguyc, Auamerp, IIomaas NoBepxHoctu cdepbl. Bzanmuoe
6.3 pacnosioxkeHue cdepbl U IUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe, Mmiomaab
cdepsl
6.4 N3obpaxenue Ten BpalieHus Ha MIIOCKOCTH. Pa3BépTka MIMHIpA U KOHYCa
6.5 KoMmOuHammu ten BpalieHusl ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO
' cdepsl, cdepa, BIUCaAaHHAS] B MHOTOTPaHHUK, WIH TEJIO BPALCHUS
[Tonsatue 06 oO0wnéMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 IPSIMOYTOJIBHOTO Mapaijiesienumesa u ciaeactsusd u3 He€. O0bEM HMIMHIIpA, KOHYCA.
O06BEéM mapa u miomaas cheps
6.7 [TogoGubIe Tena B mpocTpancTBe. COOTHOIICHHSI MEXIY TUIOIAISIMU TTOBEPXHOCTEH,
' 00BEMaMH TOJOOHBIX Tell
6.8 Ceuenus nuiauHIApa (MapaljielbHO W TEPHeHIUKYSIPHO OCH), CEUYCHUS KOHyca
' (mapasuienbHOe OCHOBAHHIO U IPOXOJAIIee Yepe3 BepIInHY ), CEUYeHHUs I1apa
Bexktop Ha mockoctd M B mpoctpaHcTBe. ClokeHHE M BBIYMTAHHE BEKTODPOB.
6.9 YMHOXkEHUEe BeKTOpa Ha uucio. Pa3nokeHue BeKTOpa MO TPEM HEKOMILIAHAPHBIM
' BekTopaM. [IpaBuiio napamnenenunena. Pemenue 3aiay, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPaAMHU
[IpsimoyronbHasi cuctemMa KOOpAuHAT B mpocTpaHcTBe. KoopauHaTel BekTopa.
6.10 [Ipocrelime 3amaym B KOOpAMHATax. YTrojl Mexay BekTopamu. CkansipHoe

IIPOU3BEJICHUE BEKTOPOB. BpluncieHue yriioB MexAy MNpsIMbIMA U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBII METOA NP PELIEHUH T'€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUSI K MPEIMETHBIM Pe3yJIbTaTaAM OCBOEHHS
OCHOBHOIi 00pa30BaTeJILHOI MPOrPaMMBbI CPeIHEro 001Iero
o0pa3zoBaHus

Bnanenne MerogamMm J0Ka3areNbCTB, alrOpUTMaMM pELIEHUs 3ajad;
yMeHrue (OpMYJIHpPOBATH W ONEPHPOBATH MOHATHUSAMH: ONpEICICHHE,
aKCcMoMa, TeopeMa, CJEICTBUE, CBOWCTBO, IPU3HAK, J1O0KA3aTeJbCTBO,
pPaBHOCHIIbHBIE (OPMYIIMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHUBOIOJIOXKHOE YTBEPXKICHHE, NMPUBOJIUTH HPUMEPHI U
KOHTpPIIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTH4YeCKOM HHIYKLUY;
IIPOBOJIUTH J0KA3aTeJIbHbIE PACCYKICHUS MPU PELICHUH 33/]a4, OLICHUBATh
JIOTUYECKYI0  IPAaBUJIBHOCTb  PACCYXACHHUH; yMEHUE OIepUpOBaTh
MOHATHSIMU: MHOKECTBO, IIOJMHOKECTBO, ONEpallMi HaJ MHOXKECTBaMH;
YMEHHE HUCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jisl ONUCaHUS
pEaJIbHBIX MPOLIECCOB U SABJICHUM W NPU PELIEHUM 337ad, B TOM YUCIE U3
OPYTUX y4eOHBIX IPEIMETOB; YMEHHE OIEepUpOBaTh MOHATUSAMU: Irpad,
CBSI3HBINA rpad, AepeBo, LUKI, rpad Ha IUIOCKOCTH; YMEHHE 3a/aBaThb U
ONMCHIBaTh Ipadbl Pa3IMYHBIMU CHOCOOAMM; HCIIOJIb30BAaTh Ipadbl MpU

peUICHUHU 3a1a4

YMeHue onepupoBaTh MOHSITUSIMH: HATypalbHOE YHUCIO, LEJI0e YHUCIO,
CTEITICHb C IEJIBIM TTOKa3aTelIeM, KOPEHb HATyPaJTbHOW CTETICHH, CTEIICHD C
paloHaIbHBIM TOKA3aTeNIeM, CTETeHb C JCHCTBUTEIbHBIM IMOKa3aTeleM,
jorapudM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOW3BOJIBHOIO YHCIIA,
OCTaTOK 10 MOJIYJIIO, PallMOHAIBHOE YHCIIO, HPPAUOHAIBHOE YHCIIO,
MHO’KECTBa HAaTypaTbHBIX, IIETBIX, PAIIMOHAIBHBIX, JeHCTBUTETLHBIX YHCEI;
YMEHHE HWCIOJb30BaTh TPHU3HAKH JICTMMOCTH, HAWMEHBIIUNA OO
JIeNUTeNNbh M HauMeHbIlee o01iee KpaTHOe, ArOpUTM EBKITHAa py perieHun
3aJ]a4; 3HAKOMCTBO C Pa3IMYHBIMU TIO3UIIMOHHBIMUA CHCTEMAMHU CUUCIICHUS;
YMEHUE BBITIOIHITH BRIYMCICHUE 3HAUEHUI U TpeoOpa3oBaHMsl BEIPAKESHU I
CO CTemeHsMH U Jorapudmamu, mpeoOpa3oBaHus IPOOHO-PANMOHATBLHBIX
BBIpa)KeHHﬁ; YMCHUC OICPUPOBATH TMOHATHAMU: TMOCICAOBATCIBHOCTD,

apupMeTHIECKasi IPOTPECCUs, TEOMETPUIECKas TPOTpeccusi, OECKOHEUHO




yOBIBaroIas reoMeTpuydecKas MIPOrpeccusi; yMEHHue 3aJ1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C ITOMOIIBIO PEKYPPEHTHBIX (PopMyT;
YMEHHUE OIEepUPOBaATh MOHATHSIMHU: KOMIUIEKCHOE YHWCJIO0, COMPSKEHHBIC
KOMILUICKCHBIE YHWCJIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, ¢opma
3alUCH KOMIUIEKCHBIX 4uceN (TeoMeTpuYecKkas, TPUTOHOMETpHUYecKas Hu
anreOpanveckas); yMeTh NPOU3BOAHWTH apu(PMETHUYECKUEe ACUCTBUSA C
KOMIUIEKCHBIMM ~ YHCJIaMH;  TPUBOJAUTH  MNPUMEPHl  UCIOJIb30BAHUSA
KOMIUJIEKCHBIX YHCEJ; ONEPUPOBATh MOHATHUAMM: MaTpuua 2xX2 m 3%3,

OIIPCACIIUTECIIb MATPHUILIbI, FCOMCTpI/ILIGCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATHAMH: PalMOHAIbHBIE, HUPpALMOHAIbHBIC,
NOKa3aTebHble, CTENEHHbIE, JOrapu(pMHUUECKue, TPUTOHOMETPUUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIIEPUPOBATH ITOHATUAMM:
TOKIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CUCTEMA yPAaBHEHUW W HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PELIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C IOMOIIBIO PA3IMYHBIX NPUEMOB; PEIIATh YPAaBHEHHs, HEPABEHCTBA U
CUCTEMBI C TaPAMETPOM; IIPUMEHATH YPABHEHUS, HEPABEHCTBA, UX CUCTEMBbI
JUIS pelIeHHs] MaTeMaTUYecKUX 3aJad W 3a/ad U3 paziIudHbIX oOsacteit

HAYKH U peaNbHOM KU3HU

YMeHue omnepupoBaTh MHOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
MEePUOANYHOCTh (YHKIUH, OrPaHUYEHHOCTh (PYHKLIHMH, MOHOTOHHOCTh
GyHKIMHU, SKCTpeMyM (QYyHKUIUHM, HauOojblllee U HaUMEHbIIEEe 3HAUYCHMS
(GYyHKIMU Ha TIPOMEXKYTKE, HEeNpepbIBHAS (YHKIUS, aCUMITOTHI rpaduka
¢byHKIMH, TiepBas U BTOpas MPOU3BOAHAS (DYHKIMH, F€OMETPUUYECKUN U
¢bu3nuecKuif CMBICI TMPOU3BOAHOM, MEpPBOOOpa3zHas, ONpereIEHHbIN
MHTETpaj,; yYMEHHE HaxOAMTh AaCUMNTOTHI Tpaduka (YHKIUH; yMEHHUE
BBIUUCIISATH POU3BOIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO M KOMITO3ULIUU
(byHKIMH, HAXOAUTh YpaBHEHHE KacaTelbHOM K TpaguKy (GYHKLINHU; yMEHUE
HaXOJUTh MPOU3BOAHbBIE AJIEMEHTAPHBIX (PYHKIMI; YMEHUE UCIOIb30BaTh
MPOU3BOJIHYIO JJIsi MCCIeNOBaHUS (DYHKIHMM, HAaXOAUTh HaWOOJIbIINE M
HauMEHbIINE 3HAYeHUs (QYHKIMMI; CTPOUTh TpapuKh MHOTOYJIEHOB C
HCIIOJIb30BAaHUEM amlapara MaTeMaTHYeCKOTrO aHajiu3a; IPUMEHATh
IIPOU3BOJIHYIO /ISl HAXOXKAEHUS HAWIYUIIero pelieHHUsl B IMPUKIIAJHBIX, B
TOM YHCJI€ COIMAIbHO-I)KOHOMHUYECKUX M (PU3NYECKUX 3a]adax; HaXOIUTh

wioaau u 00bEMBI PUTyp C MOMOIIBI0 WHTETpaia; IPUBOIUTH MPUMEPHI




MaTEeMaTHYECKOT0 MOCIUPOBaHUS C TMoMouIblo auddepeHnnanbHbIX

YpaBHEHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIUHA, oOpaTHAs QyHKIINS,
KOMIO3ULUS (DYHKIMH, JWHEHHAas (QYHKUIWSA, KBaapaTW4Has (QYHKLUS,
paumoHanpHas (yHKOMs, creneHHas (YHKIHSA, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TOKa3aTelbHas WU
norapudmuueckass (QyHKIMH; YMEHHE CTPOMTh TpaduKd H3YYEHHBIX
(GyHKIMH, BRIIOJTHATH peo0pazoBaHust rpaduKoB (QyHKIHA, NCTIOIB30BaTh
rpaduKH ISl U3yYeHHUs TPOLIECCOB U 3aBUCUMOCTEH, IPU PEIICHNH 3a1a4
U3 JIpyTux y4eOHBIX IMPEAMETOB M 3a7ad U3 peabHOW JKU3HU; BBIPAXKATh
(dbopMyamMu 3aBUCUMOCTH MEX]Y BEIMYMHAMH; HCIOJIb30BaTh CBOIMCTBA U
rpaduky (GYHKIUN A7 pEeIIeHUs YpaBHEHWH, HEPaBEHCTB M 3ajad C
napameTpamu; M300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOMKECTBa

pELIECHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM YHUCIE Ha
MPOLIEHTHI, AOJM U 4YacTH, Ha JABMXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 33aJla4d U3 O0JIaCTH YHpPaBJIEHUS JUYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAXKEHUS, YpaBHEHMs, HEPaBEHCTBA M HUX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEIOBATH IIOIYYCHHOE DEIIECHUE U
OLIEHUBATh IPaBJONOAOOHOCTh pPE3YyJIbTATOB, YMEHHE MOJEIUPOBATH
peanbHBle CUTyallud Ha S3bIKE MAaTEMAaTHUKH; COCTAaBIATH BBIPAKEHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCHOJIB30BAaHMEM  ammapara  ajareOpsl,

MHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(pMeTHuecKoe, MeIHaHa,
HauOoJbllee ¥ HAMMEHBIIIEe 3HAUYEHUs, pa3Max, AUCIEePCUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTb, WHTEPIPETHPOBATH
uH(pOpMaIMIo, MPEJCTaBICHHYI0 B TabiMIax, HAa AMarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEAIbHBIX MPOIECCOB U SBJIEHUI; MPEACTaBIATh
uHpOpMALMIO C TOMOIIbIO TaOMUI] W JAWMarpamMM; HCCIEAO0BaTh
CTaTUCTUYECKUE JlaHHBIe, B TOM YHCJIE C TNPUMEHEHHEM TIpaduuecKkux
METOOB M JIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIEI0BaTh COBMECTHBIC

HaOJI0/IEHUs C TIOMOIIBIO TUarpaMM pacCceuBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATHUSMU: CIYYalHBIM ONBIT M CIy4ailHOE

COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; yMEHUE BBIYHMCIATH




BEPOSITHOCTh C HCIIOJNIB30BAaHUEM TpapHUUECKUX METOJIOB; IPHUMEHSTh
(bOpMyIIBI CIOKEHHS W YMHOXKCHHS BEPOSITHOCTEH, (OpMyIy ITOJHON
BEpOSTHOCTH, Gopmyiny bepHysin, komOuHaTOpHBIE (AKTHl U (HOPMYJIBI;
OLICHUBAaTh BEPOATHOCTH pEAITbHBIX COOBITHH; YMEHHE OIEpUPOBATH
MOHATUSIMHM:  CIIydaiiHas BEJIMYMHA, pAacHpelesieHHe BEpOSITHOCTEH,
MaTeMaTH4ecKoe OXXKUAAHUE, ITUCIEPCUs] M CTaHAApTHOE OTKIOHCHHE
ClyyailHOM  BeNWYMHBL, (YHKIWW  pacHpeAciieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJILHOTO PACHpPE/ICICHH; YMEHHIE
MCIOJIb30BAaTh CBOWCTBA M3YYCHHBIX pACHpeAeieHUN IS pelIeHus 3a1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
WCCIICIOBAHMIT; YMEHHE TPUBOAUTH IPHUMEPHI IPOSBICHUS 3aKOHA OOJIBIITNX
YHceNl B NMPHUPOJHBIX M OOLIECTBEHHBIX SBJICHUSX; YMEHHE OINEPUPOBATH
MOHATUSIMH: COYETAaHWE, NEPEeCTaHOBKA, YHCIO COYETaHUH, YHCIO
NepecTaHOBOK; OMHOM HpIOTOHA; yMmMeHHE NPUMEHSTh KOMOHHATOPHBIC
(bakTel W PACCYXACHUS UISI PEUICHHs 33/1ad; OICHWBATh BEPOSTHOCTHU
pEaNbHBIX  COOBITMH;  COCTAaBIATH  BEPOSTHOCTHYIO  MOJAENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUAMM: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJa, INIOCKUH YIoJl, JABYIPAHHBII
YroJI, TPEXTPaHHBINA YTroJI, CKPEUIMBAIOIIHUECS MPAMbIEC, ApaICIbHOCTh U
MEPIIEHAUKYIISAPHOCTD MPSAMBIX U IJIOCKOCTEH, YIOJl MEXKIY HNPSAMBIMHU, YOI
MEXKy IPSIMOM U TIOCKOCTBIO, YTOJ MEXKIY TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE MEXAY IMPSAMBIMHU, PACCTOSIHUE MEXKIY
IUTOCKOCTSIMU;, YMEHHE HCIIOIb30BaTh IMPU PEUICHUH 3a7ad H3y4YEHHBIE
(hakThl U TEOpPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh pPa3Mepbl OOBHEKTOB
OKpYKaIoIIero MUpa; CTPOUTh MAaTEMAaTHYECKHE MOJIEIA C MOMOIIBIO
F€OMETPUYECKUX TOHATUM M BEIWYWH, pEUIaTh CBS3aHHBIE C HUMH

MPAKTUYCCKHUE 3a]a4r
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIaNb (QUIYpbl, 00BEM GUTYpHI,
MHOTOTPaHHUK, NPAaBUIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOIDAaHHUKA,
Ky0, mMapannenenures,, MNpu3Ma, NOUpaMuaa, (Gurypa U MOBEPXHOCTh
BpallleHHs, IUIUHIpP, KOHYyC, map, cdepa, miomans cdepsl, IIIOMATL
MIOBEPXHOCTU NUPAaMUAbI, NPHU3MBI, KOHyCa, LWIMHIApPA, 00BEM KyoOa,
MPSIMOYTOJIBHOIO MapajljiesienuIeaa, MNUpaMUAbl, MPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEUCHMsI KOHyca U LMIMHIPA,

napajijiCJibHbIC OCH HWJIM OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromascss cdepbl, MWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHUKa, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTHU
BpAIlIEHUsA, UX CEYEHUS, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yMEHHE MPUMEHITh CBOMCTBA I'€OMETPUUYECKUX (PUTYp, CaMOCTOATEIHHO
(bopMyaHpOBaTh ONpPEAENCHHS U3y4aeMbIX (UTYP, BBLABUTATh THIIOTE3HI O
CBOMCTBaX W MpHU3HAKAX TreoOMEeTpHYecKux (uryp, oOOCHOBBIBATH WIIU
OlpoBepraTb MX; YMEHHE MPOBOIUTH Kiaccuukanuio Quryp 1o
pa3IMYHBIM PU3HAKaM, BBIMNOJIHATH HEOOXOIMMBIC JOMOJHUTEIbHBIC

MOCTPOEHUS
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YMeHue omnepupoBarh IMOHATUSIMH: JBUXKEHHUE B  IPOCTPAHCTBE,
napajuleNbHbIM MEepPeHoC, CUMMETPHsl Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue MOA00Hs, TOMO00HBIE QUTYPBI;, YMEHHUE
pacrmo3HaBaTh paBHbIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIH30BATh T€OMETPUUECKUE OTHOLICHUS TIPH
pelIeHrr 3a/lady; HaXOAWUTh T'eOMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJI,
1011, 00BEM) TIPU PEIICHUH 331249 U3 IPYTUX YUYEOHBIX IPEIMETOB U U3
pealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKIE BETMUUHBI (JJTHHA,
yroi, miaomaab, 00bEM, IUIONIa/lb MOBEPXHOCTH), UCIONb3YSI U3YUYECHHBIE
(GbopMyNBl U METOJbI, B TOM YHCJE: IUIOMIAh MOBEPXHOCTH MHUPAMMUIBI,
MIPU3MBI, KOHYCa, IIWIMHPA, TUTOIIa1b chephl; 00BEM KyOa, MPsIMOYTOIBHOTO
napasienenunena, MupaMubl, MPU3MbL, [IUIUHIPA, KOHYCa, 1apa; YyMEHHUe

HAXOJIUTh OTHOLIEHHE 00bEMOB MOT0OHBIX PUTYp
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VYMmenne OIICPHUPOBATE IMOHATHUAMMU: HNPAMOYTOJIBHAA CHCTEMAa KOOpPJAWHAT,
BEKTOp, KOOPJMHATBHI TOYKH, KOOPIWUHATHI BEKTOpAa, CyMMa BEKTODPOB,
NpOM3BEJCHNE BEKTOpa HA YHCJIO, pa3JIOKEHHWE BEKTOpa Mo Oasmcy,
CKaJIIPHOE MPOU3BEJCHUE, BEKTOPHOE TMPOU3BEICHHE, YTOJN MEXIy
BEKTOpaMH; YMCHUE UCITIOJIB30BATh BeKTOpHBIﬁ u KOOp}IHHaTHBH:I METOO 1A

peUICHU TCOMETPUUCCKHUX 3a/lad U 3aa4 APYyTrux y‘{e6HLIX npeaAMETOB

VMmenune BI)I6I/IpaTI) HO}IXOJISII]_[I/II\/'I MCTOJ AJid pCIICHUSA 3aa4i; IOHUMAaHUC
SHAYUMOCTH MATCMATUKHU B HU3YUYCHHUU NPUPOAHBIX U O6IJ_ICCTBCHHBIX
IpouecCoB H ﬂBHeHHﬁ; YMEHUE PACIIO3HABATh TMPOABIICHHUEC 3aKOHOB
MAaTCMaTUuK B UCKYCCTBC, YMCHUC MPUBOJUTH IMPUMCPBI MATCMATUYCCKUX

OTKPBITUH POCCUUCKON U MUPOBOM MaTEMaTUYECKON HAyKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCell

12 Pammonanbupie  uncina. OOBIKHOBEHHBIE U JICCSATUYHBIE JIPOOH, TPOIICHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypalIbHOHM cTerneHu. J{eHCTBUS ¢ apuMEeTHIECKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enplM nokasarenaeM. CTeneHb ¢ pallMoHAIbHBIM MoKa3aTesneM. CBoCTBa
' CTENEeH!

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHBIC JOTapU(MbI

JlelicTBUTENbHBIE uucia. ApupMETHYeCKHe ONepalud ¢  JIeHCTBUTENbHBIMU
1.7 yucaamu. [IpuOnmkEéHHbIe BEIYMCICHUS], TPaBUIa OKPYTJICHHS, IPUKUIKA M OLIEHKa
pe3yJibTaTa BEIYMCIEHUN

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB

2.10 VYpaBHeHUsI, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaeuTeb MaTPHUIIhI
3 OyHKIMU U Tpaduku




@Oyukius, crocodbl 3amanust ¢yHkuuu. I'padux ¢ynkumuu. B3ammuo oOpaTHbIE

3 ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OOnacte ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkumu. Hymu ¢ysHkmm.
32 [IpoMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumyMbl U MUHUMYMBl (QyHKUuU. HauGonbliee M HauMeHbllee 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE
33 CreneHHas pyHKIUS ¢ HATypaJIbHBIM U LIEJIBIM IIOKa3atesneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa u rpaduk KOpHS N-0if cCTeNeHN
3.4 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIMH, KX CBOHCTBA U Tpa(uKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ysknmid. CBoicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIIMN
[IpumeHeHne TNPOU3BOAHON K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKCTpeMyMbl. HaxoxaeHne HauboJblIero ¥ HauMEHBIIEro 3HaueHust QyHKIUU Ha
OTpe3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena u MOBEPXHOCTH BpPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI
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