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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUYECKHX 3a/1a4, YMEHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3UUYECKUX 3a/1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MPU U3YUEHUN
reOMETpUH, KaK COCTaBjsoUled mnpeaMmeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JJI YCIEHNTHOro Npo(hecCuOHAIBHOrO 00pa30BaHus, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputreTHBIMM 33JayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE MOHATHIHOTO anmnapara 1no pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBaTh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUi, (OPMUPOBAHUE MOHUMAHUS POJIA AKCHOMATHKU MPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYKJICHUS B X0/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,
(GopMUpOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKa3aTelIbCTB  IpHU



000CHOBAaHNY MAaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKHU B IPOBEIACHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, HUCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJIEp)KaTeIbHBIM JMHUSIM Y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO U 10 rogam oOyueHus. Coaep:kaHnue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHol padboueit
MPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U MOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISICT:

co3maTh  ychmoBus i auddepeHuManuu O0OydeHHSs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, oOOecrneyuTh yriayOnaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsMbIX. 1lapannenpsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlJICIIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTh IPAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuyiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXIY IpsSMbIMU B IpocTpaHcTBe. [lapaiiennbHOCTh IIOCKOCTEN: IapalIeIIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIAUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuIebHbIE W IEPIEHAUKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHsI (PUTYPBI Ha MIIOCKOCTh. [lepneHaAuKyasspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHBI U MHOTOI'PAHHbBIC YIJIbL.
CBoiiCcTBa IJIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB JUJIsl TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBLHON MHPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IPU3Ma W NpaBWIbHAsA NHUPAMUJA,



IpaBWJIbHASA TPEYTOJbHAS MUPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKASAP U UKOCABP.

Beruncnenne 3JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBaHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOU 1pu3Msl. [lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW INHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPUS IPAaBWIBHBIX IMPU3M, CUMMETpHUsA IPAaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3IoKEHUM BEKTOpA IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IUIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTo
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKkoB. [Ipusma, BmmcaHHas B
MWINHAP, ONHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPaHHUK HWJIU TEJO
BpaIeHus.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCa, IUIOMAAbh cPephl U e€ JacTei.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAaHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAILIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCa
CEKYIIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

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

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHUss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. BuIbl JBWXEHUN: TapauieNibHBIA TEpPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IrpakJIaHCKOro  oOmiectBa  (BBIOOpPBI, ONPOCBI U JIpyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUUW B APYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrOo Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTh), (PU3UUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYyIy, OCO3HaHWE IIEHHOCTH TPYIOJIOOUS, HWHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HAa TPOTSDKCHUHM BCEH JKU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAITUS
Ha TIPUMCHCHHE MATeMATHYCeCKUX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUSL IMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU Kak CPEACTBOM ITO3HAHMS MHPA, TOTOBHOCTH OCYIIECTBIIATH MMPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBaHMsI /711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMynupoBaTh U  MPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTALIUIO, TPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIlEHUs, BEIOUpPATh HauboJiee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHU,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH Je(UUUTH MHPOPMAH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh WMH(GOPMALIMIO, MPEJICTaBIATh €€ B pPa3IMYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTHHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOLIEHMUS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJy pEUIEeHUus 3aJauyu,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pelIeHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NPE3EHTALNN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM PEUICHUS 3a/1auH, BEIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MUMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eATEJIBHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYkKIATh MPOIIECC U PE3yNIbTAaT PabOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBSI3aHHBIMH C yIjaMud B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
nUpaMu/Ia, MPSIMOYTOJILHBINA TTapaUIeNIeuIe 1, Ky0);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJIaCCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH MOHATUSMH, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYp HA INIOCKOCTb, BBIIIOJIHATH U300paKeHUs PUTyp HA
IJIOCKOCTH;

e CTPOWUTH CEUYECHHS]I MHOTOTPAHHUKOB 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 MPUMEHEHHEM (popMyT;

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

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

e BBINOJIHATH JCUCTBUS HAJl BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKHUX OTHOIICHUA U
HAXO0KJEHUE TEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpAMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBAaTh PEAJIbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIE MOHSTHUS B
mpolecce IOMCKA  pelieHuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBaTh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb NpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUM.

K konmy 11 kiacca o0yyaronuiicss HAyquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYIECCKOM,
KOHUYECKOW W c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tella BpamleHus (IMWIMHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHUS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0BEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BpAIllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJ;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIECHHUSI MEXKY TUIOIIAISIMU MOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a4X HA BEIYMCIICHUE YIJIOB MEK1y IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSIHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMH, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs OA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUs: CEUCHUS IUIJIMH]IpA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY), CEUEHUS 1I1apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUIECKUE YTBEPKICHNUS,

MPUMEHSATh TeOMETpUUYecKre (aKThl JJI PEIICHHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJarallMxX HECKOJIbKO IIaroB pEUICHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HESIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHH W
HAXOXKJECHUE TEOMETPUICCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTU3UPOBATH
U OIICHUBATh pEAIbHbIE CHUTYyallMHM, MPUMEHATh H3YUYEHHBIC TOHSTHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyalluud Ha
S3BIKE TEOMETPUHU, UCCIIEOBATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3aJ1ayd, CBSI3aHHBIC C HAXOXKICHUEM T'€OMETPUUCCKUX
BCIINYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax pPa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoapupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 1
9 B3anMHoe pacnionoxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTl M paccTosHUA 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourposbnbie IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AHanuTHueckas reoMeTpHst 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrxeHus 5 1
7 [ToBTOpeHuEe, 06001IeHNE 1 17 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOTO yIJa,
7.5 pedpo ABYrpaHHOIO yIiia, JIMHEHHBIA YTroJl IBYTPaHHOTO yIJia, rpaaycHas
Mepa IBYTPaHHOTO yTia
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PDAHHMK, BBIMYKJIBIA M HEBBITYKIIBINA
' MHOT'OI'PAaHHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MPaBHIIbHBIH MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHMpamuja, MpU3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE W  HAKJIOHHBIE TPU3MBI,
napaJiesienuIe 1)
79 OnepupoBaTh TTOHSATHSIMH: CeKymiast TUIOCKOCTB, ceueHme
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHIMIIBI  TOCTPOCHHUS  CEYCHWH  MHOTOTPAaHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
CTpouTh CeYEeHHST MHOTOTPAHHHKOB METOJOM CIIEIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIC AHAJUTUYCCKHE METOJIBI TPH
7.12 pEelICHHH CTaHIAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIUYUCIICHUE
pPacCTOSHUN MEXIy JABYMS TOYKAaMH, OT TOYKH 1O MPSMOU, OT TOUKHUIO
TUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIMMUCS MPSMBIMU
713 Pemiate 3a1aun Ha HaxOXJ€HUE F€OMETPUUECKUX BEIMUYUH 110 0Opa3nam

HIIW aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKUC MCETOAbI ITpH




pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJda4 Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMUMUCA IPAMBIMHU, MCKIY HpHMOﬁ U IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJIOIAISIMU MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOT'OTPaHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTH CHMMETPUU (UTYPHI
N3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALUIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, HpPEJCTAaBICHHYI Ha
4epTeKax U pUCYHKaxX
[TpumensaTh reomerpudeckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3aJa4, IPEIIOJIAaralollluX HECKOJBKO ILAroB PEIIEHUs, €CIU YCJIOBHUSA
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOIMTE NpUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
ITpyMeHATh MOTY4YEHHbIE 3HAaHUS HA IPAKTUKE: aHAIU3UPOBATh PEAJIbHBIC
CUTYalluu YU IPUMEHATH U3yUEHHBIE MIOHATHUS B IIPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHYecKu  cOpMyIUpOBAaHHOM  MpoOJIeMBbl,  MOJAEIUPOBATH
7.20 pEaIbHbIE CUTYyallMM Ha SI3bIKE N€OMETPHUH, MCCIIENOBATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX OHIATUH U TEOPEM, arrapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHbBIE C HAXOXXICHHEM
FEOMETPUUECKUX BEJIUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepPsieMoro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero o0pa3oBaHust
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: IMIMHIPUYECKAs MOBEPXHOCTh, 0Opa3yrolne
6.1 IWIMHJPUYECKON TMOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpameHus (IHIIMHADP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHe cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSIMHU: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIApOBOM CJIOW, OCHOBAaHWE IIAPOBOIO CJOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYTT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOMIEHUS MEXTY TUIOIIAISIMU IIOBEPXHOCTEH M 00BbEMaMH
IMOAOOHBIX TEN

6.9

N300paxars u3yyaemble (UTYypbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUCHHS TeIl
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPeoOpPa30BbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumMeHsTh TeOMeTpUYecKre (aKThl JJIS PEHICHUS CTEPEOMETPHUECKUX

3a4aa4, IpEAnoJaratommux HECKOJBKO MIaroB peHICHUs, €CJIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BBIMONMHATE JIEHCTBUS CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJuICICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSMU: JAEKAPTOBBl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
YroJ  MEXIYy BEKTOpaMH, CKaJsIpHOE IPOU3BEICHHE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOPOB U IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/1y BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa MPUMEHCHUC BEKTOPHO-
KOOpPJAWHATHOTO METOAa

6.20

Pemiate 3agaun Ha [JOKa3aTElIbCTBO MAaTEMAaTUYECKHX OTHOIICHHH M
HaXO0XIACHUC I'COMCTPHUICCKUX BCIUYHUH I10 06pa3uaM WK aJirOpUTMaM,
IIPpUMCEHAA HN3BECTHBIC METOAbI npu pPEIICHUA CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTEeWIIMEe IMPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPY PEILICHUN CTEPEOMETPUYECKHX 3aa4

6.22

6.23

IIpuBOoAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS HA IPAKTHKE: aHAIU3UPOBATh PeaibHbIC
CUTYallUU ¥ IPUMEHATh U3y4YeHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku  cHOpMyIHpOBAaHHOW  MPOOJIEMBbI,  MOJEIHUPOBATH
peaibHbIE CUTYallMM Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HaXOXKICHHEM
T€OMETPUYECKUX BEITUYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHEe 00 aKCHMOMATUUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuleJibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsSMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpadJp,
KyO, mapaJuieNienumne/1, IoCTPOSHUEe CeUeHU

HepHGHI[I/IKy.]IﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: TMCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE ApPAIJIEIbHBIE U MEPIIEHAUKYISIPHBIE K MIIOCKOCTH, TPU3HAK
MEePIEHIUKYISIPHOCTH MPSAMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEePHEHANKYIIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXY MPAMOMN U MIIOCKOCTBIO, IBYTPAHHBII
yroJ1, IMHEWHBINA YroJl ABYTpaHHOro yria. [leprneHiuKkysp 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOH JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyYyIApHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocrteil. Teopema o TpEX MepreHIuKyIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Da3BEPTKAa MHororpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs NpPHU3MBI, OOKOBasl U
TMIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN Napajuieaenunes
u ero cBorcrta. [lupamuaa: N-yronpHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OO0KOBas M IOJIHA MOBEPXHOCTh NMHUPAMUbI, MIPABHIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTl TpuU3Mbl W nUpaMuibl. [IpaBUIIbHBIE MHOTOTPAHHHUKH: IIOHSATHE
IIPaBWJIBHOTO MHOIOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTOJIbHAs NMUpaMua U IpaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
MPU3MBbI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OIEMEHTBI CUMMCTpPUU B nupaMuaax, napaiejicnmIic1ax, MpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Boruncnenue »1eMEHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, yriasl. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSMON MPHU3MBI, TUIOIIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMoi mpu3Msl. [1omans 60koBoi
MIOBEPXHOCTH U TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuibl, TeOpemMa O IUIOIIALU
yceuéHHoll nupamupsl. [Tonstue 06 06béMe. O0bEM HMpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOIIAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIre IINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlMmuHAp: ocHOBaHUSA M OOKOBas MOBEPXHOCTb,
00pasyromias u OCkh, IO OOKOBOM M MOITHON TTOBEPXHOCTH

Konundeckass moBepXHOCTh, OOpa3yollne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AuaMeTp, TUIOMAAb MOBEpXHOCTH chepbl. B3anmuoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe, Tionans

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0Ko0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlEHHS

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M ciueactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

Ceuennst nuiauHApa (MapauyieNbHO M MEPHEHAMKYISIPHO OCH), CEUEHHMS KOHYyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

BexTop Ha 1muockocT M B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3yioxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHuwe 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOPaMU

[IpssMoyronbpHas cucreMa KoopAMHAT B IpocTtpaHcTBe. KoopawHaTel BekTOpa.
IIpocreiimue 3amaum B KOOpAMHATaXx. Yroil Mexay BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BhIUMCIEHUE YITIOB MEXKAY MPSAMBIMU U IIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3ajady;
yMmeHue GopMyIHpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (GOpMYyIUpOBaTH
0o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATH METOJA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE PpACCYXKACHHMsS TIpU pEUIeHUM 3aj]ad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALMU Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruX Yy4eOHBIX TMPeIMETOB; YyMEHHE
ONepUpOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIONIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaIbHOE YHCIIO, IIEJI0E€ YHUCIIO,
CTEMeHb C LIEIbIM MOoKa3aTeleM, KOpeHb HaTypallbHON CTENeHH, CTETeHb
C palMOHAIBHBIM  TIOKa3aTejeM, CTeNneHb C  JACHCTBHTEIHHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOU3BOJIBHOTO YHUCIIA, OCTATOK IO MOJYJIO, palOHAIbHOE YHCIIO,
HppaloOHAIbHOE  YHCIO, MHOXKECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOJIh30BaTh
IMPpU3HAKHU JOCIMMOCTH, HauMeEHbIITNN O6HII/II\/'I JCIINTCIIb 1 HAUMCHBIICC
ol1miee KpaTHOE, alropuT™M EBKIHIIA MPU pelIeHny 3a/1a4; 3HAKOMCTBO C
PpasiIndYHbIMU IIO3UITUOHHBIMHU cucreMamMu CUUCIICHUA, YMCHHC
BBIIOJIHATL BBIUMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTENEHsAMH M Jorapudmamu, npeoOpa3oBaHus JAPOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKas MPOrpeccusi, FeOMETpUUIECKast IPorpeccusi, 0ECKOHEYHO
yObIBaroIiasi  reoMeTpUYecKas  IpOTpeccusi;  yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX 4ucel (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanveckas); yMeThb IPOU3BOAUTH apU(PMETHUYECKUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATh INOHATUAMHU: pPAlOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HWX CUCTEMBI; YMCHHC OIICPUPOBATH
HOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUA MATEMATUUYCCKHX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUSAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMY, SKCTpeMyM (DyHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha POMEXKYTKE, HeTpepbIBHAs (DYHKIIKS, aCUMITOTHI Irpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAs (DYHKIMH, T€OMETPUUECKUI U
¢busznyeckuit CMBICT TPOU3BOAHON, NepBooOpa3Has, ONpeaAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAWTh ACUMOTOTHI Tpaduka (YyHKIHU; yMEHHE
BBIUUCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKUIHM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HauOOJBIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIHUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAaHHUEM amIapara MaTeMaTH4eCcKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAXOXKACHUS HAWIydIIero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

(bU3HYEeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTCErpaia; MpuBOAUTh HNPUMEPLI MATEMATHYCCKOTO MOJACIMPOBAHUA C

OMOIIIbI0 T PepeHIInATBHBIX YPaBHEHUN

YMmeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLu, paroHaibHast byHKuus, CTENIeHHast byHKIu,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHblE TPHUTOHOMETPHUYECKHE
byHKUIMU, TMOKaszarenbHas M Jorapupmuueckas (yHKIUH; yMEHUE
CTpOUTH TpaduKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUSA
rpaduKoB GYHKUUH, UCTIOIB30BATh IPpadUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXITY
BEJINYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku PyHKIMH IS peleHUs
YpaBHEHHIA, HEpPAaBEHCTB M 3alady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHH, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JI0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHHs, HEPaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO0HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W WX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM aIlapara

anreOpbl, UHTEPIIPETUPOBATH MTOJyYSHHBIH pe3yabTar

YMeHne onepupoBath MOHITHSIMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee M HAUMEHbBIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJApPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOopa; yMEHHE M3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TIPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NMII ¥ JAWarpaMM; HCCIIEIOBATh
CTaTUCTHYCCKHE OJaHHBIC, B TOM YHCJIC C HpI/IMeHeHI/IeM rpa(imqecm/lx
METOAO0B N 3JI€KTpOHHBIX CpGI[CTB; Fpa(l)I/I‘IeCKI/I HCCICA0BATH COBMECCTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUSI; YMCHHE BBIUUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IMOITHON
BeposATHOCTH, popMyiy bepHymin, komOUHAaTOpHBIC (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CITy4aiiHasi BeJIMYMHA, pPaclpelelieHue BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAAaHWEe, JHUCIECPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIWYHMHBI, (YHKIMH pAClpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIpPEACICHUNA IS
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICOBAHUIN; yYMEHUE IPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINNUX YHCEN B MPHUPOJIHBIX M OOMICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, ICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yiabTart

VYMeHue onepupoBaTh IOHATHUAMH: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHH yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKPEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, YroJl MEXKIAY HPSIMOH M IIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPU
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUYECKUX MOHITHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOTOTPaHHUK, MPaBHWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapajienenunen, npusMa, NUpaMuaa, (GuUrypa U IMOBEPXHOCTb
BpallleHUs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU THPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajuiesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUs KOHyCa W ILIWJIMHJPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, NW300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOHCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (HUTYp, 0OOCHOBBIBATH WIH
OmpoBepraTh MUX; YMEHHUE MPOBOANUTH Kiaccudukanuioo ¢uryp 1o
Pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIHHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B MPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3zoBaHUEe MMOA0OMS, MOM00HBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKTypE; HUCIOJIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
MIPH PEIICHAH 33/1a4; HAXOJUTh TEOMETPUICCKUE BETHUMHBI (JJTHHA, YTOJI,
IoMIaib, 00BEM) MPH PEHICHUH 3a/1a4 U3 APYTUX yUeOHBIX MPEIMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUSCKUE BEITHUUHBI
(nmvHA, yTON, MJOoWAaAb, O00BEM, MJIOMIAAb TMOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIE (POPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHMCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4eOHbIX

npeamMecToOB
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VYMeHne BbIOMpATh TMOAXOMAIIMNA METOJ JUIS PEIIeHUs 3a]add;
MOHUMAaHHE 3HAYUMOCTH MATEMaTUKH B M3YYCHHH MPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INIPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




HHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbIX HA

EI' 1O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbhslie u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCel
12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JIECATUYHBIC JIPOOH, MPOLIECHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmernueckuii  KOpeHb ~ HaTypalbHOW  creneHW.  JlelcTBHA ¢
' apu(pMETUIECKIMU KOPHIMHU HATYPaIbHOW CTENICHN
14 Crenenb ¢ nenbiM mokaszareneM. CTENEeHb C PAalMOHAIBHBIM ITOKA3aTesIeM.
' CBolicTBa CTENIEHU
15 CuHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢m uncna. JlecSTHUHBIC H HATypaJIbHbIC JOTapH(MBbI
JleficTBuTeNnbHBIE YKCIa. ApUQMETHYECKHE ONepaluu C JCHCTBHTEIbHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BBIYUCICHHS, MPaBHJIa OKPYIJICHUS, MPUKHIKA U
OLICHKA PE3yJIbTaTa BIYUCICHUI
1.8 [peoGpaszoBanue BhIpaKEHUH
1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA
2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaiioHanbHble YpaBHEHHSI
2.3 TpuroHomeTrpudeckue ypaBHeHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 Lenbie n 1poOHO-paliOHANIbHBIE HEPABEHCTBA
2.6 HppannoHansHbIe HEPAaBEeHCTBA
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA M HEPABEHCTB
2.10 VYpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuia cucTeMbl JINHEWHBIX YpaBHEHUN. ONpeenuTeNb MaTPULbI
3 OyHKIUY 1 TpadUKU




OynK1us, crocoos! 3ananus pynkun. ['padux ¢pynkiun. Bzanmuo oopaTHble

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nactp ompezneneHuss ¥ MHOXKECTBO 3HadeHWd (yHkimu. Hymn QyHkunum.
3.9 [TpoMexyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIIHU.
' Maxkcumymbl 1 MUHUMYMBI pyHKIMK. Hanbonblee 1 HanMeHbllee 3HaU€HUE
(GYyHKINU Ha TPOMEKYTKE
33 CrenenHast QyHKIIMS ¢ HATypaJIbHBIM U IENbIM TMOKa3zareneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS N-0i cTereHN
3.4 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [TokazarensHas u morapudmudeckas GyHKIIUHA, UX CBOMCTBA U IpaduKu
36 Touku paspeiBa. AcumnTorhl TpadukoB ¢yHKU. CBoicTBa (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
38 ApudmeTrndeckass W TeoMeTpudeckas mporpeccuu. Dopmyrna  CIIOXKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro anammsa
4.1 [TpousBoanas ¢pyukiuu. [Ipou3BoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMmeHeHne MPOM3BOJHON K HCCIENOBAaHUIO (DYHKIUH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenne HanbosbIIero 1 HaMMEHbIIEro 3Ha4eHUs (PyHKUINN
Ha OTpe3Ke
4.3 [MepBooGpasuas. Muterpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTAaTHCTUKA
6.2 BepositHocTh
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena ¥ IOBEPXHOCTHU BpaILIEHHS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPBI
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