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IMNOACHUTEJIBHASA 3AIIMCKA

'eomeTpus sBAsieTcs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPETHETO
o0miero oOpa3oBaHMsl, TaK Kak 00eCIedrBaeT BO3MOKHOCTh U3YUEHHUS TUCHUILUINH
€CTECTBEHHO-HAYYHOW HAIPaBIE€HHOCTH W MPEIMETOB T'yMaHUTAapHOIO LHMKIIA.
[Tockonpky  JOTHYECKOE  MbIIUIEHHE,  (opMUpyeMoe  MpU  H3YYCHUHU
OOy4YarOIIMMUCS TOHATHMHBIX OCHOB T'€OMETPHUH, MPU JOKA3ATEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPKICHHUH MPHU PEIICHUU MeOMETPUYECKHUX
3aJlady, YMEHHME BBIJIBUTaTb M OIPOBEPraTh T'HMIOTE3bl HEMOCPEACTBEHHO
UCITIOJIB3YIOTCSl MIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAYYHOrO LHMKJIA, B YAaCTHOCTHU
(du3HYecKuX 3a1ay.

Lens ocBoeHust mporpaMmMbl yueOHOro kypca «I'eomerpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE WHJMBHIYAIbHBIX CIIOCOOHOCTEH OOydYaloIUXCA MpH
U3YYEHUU T€OMETPHUH, KaK COCTaBISIONIECH MpeAMEeTHOM obnactu «MaTtemaTuka u
uHpopMaTthka»  4epe3  OOeCleueHHe  BO3MOXKHOCTH  MPUOOPETEHUsT U
UCIIOJIb30BaHUsl Oojee TrayOOKMX TE€OMETPUYECKUMX 3HAaHUM U JIEUCTBHIA,
cnenuUYHBIX T€OMETPUH, U HEOOXOIMMBIX JUIsl YCIEIIHOTO MPOQECCHOHATBEHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIOJIb30BAHUEM MATEMAaTHKHU.

[IpuoputeTHbIMM 33JauaMu Kypca TE€OMETpUM Ha YIriyOJEHHOM YpOBHE,
PACHIMPSIIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCS:

pacuIMpeHne MpeCTaBICHUSI O TEOMETPUM KaK 4acTH MHUPOBOM KyJIbTYPHI U
(dbopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUHU C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TMPEACTABICHUS O TNPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MAaTEMAaTUYECKHX MOJENAX, IMO3BOJSIOIIMX OIUCHIBaTh M H3ydaThb
pa3HbIE SBJICHUS OKPY’KAIOIIEr0 MUpPa, 3HAHUE MTOHATUIHOTO anmapara o pasaeiy
«CtepeomeTpus» yueOHOTO Kypca reOMETpHH;

¢opMupoBaHne  yMEHHMS ~ BJaJ€Th  OCHOBHBIMH  MOHSATHSMH O
MPOCTPAHCTBEHHBIX (PUTypax M UX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
GopMyn M yYMEHHE UX NPHUMEHITb, YMEHHS JIOKa3blBaThb TEOPEMBI W HAXOJUTH
HECTaHJIapPTHBIE CTIOCOOBI PEIICHUs 3a/1a4;

(dbopMHpOBaHME YMEHHs PAaCIIO3HABATh HA YEPTEXKaX, MOJIEISAX U B PEATbHOM
MUpPE MHOTOIPAHHMKM M TeJla BpAallleHHs,, KOHCTPYUPOBAThb I'€OMETPUUYECKUE
MOJIEIIN;

(dbopMHpOBaHME NMOHMMAHUS BO3MOXXHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS
MaTEeMaTUYECKUX TEOopui, (POpMUPOBAHHE MOHUMAHMS POJIM AKCUOMATUKU TpU
MPOBEJCHUN PACCYKICHUN;

dbopMHpOBaHUME YMEHHS BJIAJE€Th METOAAMH JI0KA3aTEIbCTB M AJITOPUTMOB
pELIEHUs, YMEHUS MX NPUMEHSATh, MPOBOAMUTH JOKA3aTEIbHBIE PACCYKICHUS B
XO/I€ PEIlICHUs CTEPEOMETPUUYECKHX 3a/1ay U 3314 C MPAKTUUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE MPEJACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeIbCTB  IpHU



000CHOBAaHWY MaTEMATUYECKUX YTBEPKICHHUI U POJIM aKCHOMATUKU B IPOBEJICHUHN
JNETYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE HWHTEIEKTYaJbHBIX H TBOPYECKHUX
CIIOCOOHOCTEM O0y4YarOIIMXCs, MO3HABATEIHbHOM aKTUBHOCTH, MCCIEI0BATEIbCKIX
YMEHHUM, KpUTUYHOCTH MBIIUICHHS, THTEPECAa K U3YUYEHHIO TEOMETPHH;

dbopmupoBanre (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJIEBAHTHON TE€OMETPHH:
YMEHUSI PaCMO3HABaTh IMPOSIBJICHUS TEOMETPUYECKUX TIOHATUM, OOBEKTOB H
3aKOHOMEPHOCTEN B pEaIbHBIX KU3HEHHBIX CUTYyalUsIX W MPU U3YYEHUU APYrUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEM U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEAIbHBIX CUTyalldid, HWCCJIEAOBAaHUSA IOCTPOCHHBIX MOJEIEH,
MHTEPIPETALMU MOJYUYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEp)KaTEIbHBIMHU JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBusrorcsa: «lIpsMple HW  IIIOCKOCTH B NPOCTPAHCTBE,
«MHuororpanaukn», «Tema  Bpamenus», «Bexkropel ©  KOOpAMHATBI B
MPOCTPAHCTBEN, «JIBUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH
MOHATUSMI», PEICBAHTHBIMH TE€OMETPUU Ha YIIyOJEHHOM YpPOBHE OOydYeHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpP>KATENIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMUYECKMX YMEHHMH  pacnpenensieTcss He  TOJbKO M0
coJiep>KaTelIbHbIM JIMHUSIM, HO | 10 rogaMm o0yueHus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3ysibTaTaM ocBoeHusi denepasibHOM padoueit
MpOrpaMMbl, paclpeeaCHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHMAILHBIM BOIPOCaM 00yYaroluecs
oOpamiajucb  HEOJHOKPATHO. OTO  TMO3BOJISIET  OPraHu30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH TOHATUSAMM U HaBBIKAMU MOCJIEA0BATEIBHO U MOCTYNATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00yJaronIuXcsi, pacuupsis U yrayomusis
e€, 00pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUU Ha YIUIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math  ycnmoBus qis  guddepeHnmanuu  00ydeHUs, OCTPOEHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOnEHHOE
U3Y4YEHHE T€OMETPHUH KaK COCTaBJISAIONIEH yueOHOro npeamera «Maremarukay;

MOJITOTOBUTHh OOYYAIOMIUXCSA K TMPOJODKCHHUIO HU3YYCHHS MaTEMaTUKH C
yu€ToM BbIOOpa Oyaymied npodeccuu, obecrieurBasi MPEEMCTBEHHOCTh MEXKITY
o01MM 1 pohecCHOHATBHBIM 00pa30BaAHUEM.

Ha wusydenue ydeOHOro kypca «l'eoMeTpus» Ha YIIIyOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Henenro), B 11 kinacce — 102
yaca (3 yaca B HEJIETIO).



COJEPXAHME OBYUYEHUA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMbIX B MPOCTPAHCTBE: IMEPECEKAIOIIUECS,
MapajulelIbHble M CKpelIMBarolmuyecs mnpsMble. [Ipu3HaKM CKpeIMBAIOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAPAIIIEbHBIC
MpSIMBIE B IPOCTPAHCTBE, MAPAIIENBHOCTD TPEX MPSAMBIX, TAPAUIETBHOCTD IIPAMON
U 1uiockocTd. [lapamnenpHoe M LEHTpaJbHOE MPOEKTUPOBAHUE, U300pa)kKeHUE
¢uryp. OcCHOBHBbIE CBOMCTBa MapajuIeIbHOIO NpPOEKTHpoBaHusd. M3o00pakeHue
buryp B mapajyuiesibHON MPOEKUUU. YTIIbI ¢ COHANPaBICHHBIMU CTOPOHAMH, YTOJl
MEXIY NPSMBIMHU B IPOCTPAHCTBE. [lapayiebHOCTh IIIOCKOCTEN: MapasuiesibHbIE
IJIOCKOCTH, CBOKCTBA napaJuyleabHbIX IJIOCKOCTEHN. [Ipocrenmue
MPOCTPAaHCTBEHHbIE (PUTYpHl Ha TIIJIOCKOCTH: TETpadqlp, MapaUieienurnen,
IIOCTPOCHHUE CEYEHHUM.

[lepneHaUKYISIPHOCTD MPSIMOM U TUIOCKOCTU: MEPHEHIUKYISPHBIE MPSAMBIE B
MIPOCTPAHCTBE, NPSMbBIE MMAPAUICIBHBIE W NEPHEHIUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK TEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TEOpeEMa O MPAMOUN
NIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroronansHoOE IIPOEKTUPOBAHUE.
[lepieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IIJIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  MOpoeKuus  (purypsl Ha  TJIOCKOCTb.
[leprieHIUKYJIAPHOCTh  IUIOCKOCTEM:  IPU3HAK  MEPIEHAMKYJSIPHOCTH — ABYX
TIocKkocTer. TeopeMa 0 TpEX NEPIEHAUKYIAPAX.

VYriasl B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U IUIOCKOCTBIO, JBYTPAaHHBIN
YTOJI, JMHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoOWCTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXTIPAHHOrO yriia. TeopeMmbl KOCMHYCOB W CHHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buabl MHOrorpaHHukoB, pa3BEpTka MHOrorpanHuka. Ilpusma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs! PU3MBbI, OOKOBAsi U IMOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NOPSAMOYTOJbHBIM  MapajuleieNUNE] W €ro  CBOWCTBA.
Kparuaiiiiye mnyTd Ha TOBEPXHOCTH MHOrOrpaHHuKa. Teopema OJinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yronpHas mnupamuia,
npaBWibHas W yced€éHHas nupamuabl. CBoiicTBa péObep U OOKOBBIX TIpaHel
MPaBUIbHOW mnupaMuabl. [IpaBribHbIE MHOTOTpAaHHMKH: IPaBUIIbHAS MPU3MA U



[paBUJIbHAS IHUpPAMUJA, TPABUAJIbBHAS TPEYroJibHAas NUpPaMUAA W IPaBUJIbHBIN
TeTpa’sip, KyO0. IlpencraBieHue o MPaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOAECKAdIP U UKOCAdP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, AMAroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMOM MPU3MBI,
IJIOMAh OCHOBAaHUW, TeopeMa O OOKOBOM TIOBEPXHOCTH TMPSMON TPU3MBI.
[Tnomans OOKOBOW TMMOBEPXHOCTH M TOBEPXHOCTU TMPABUILHOW MHPAMMUIBI,
TEOpEMA O IUIOLIAIN YCEUEHHON MTUPAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. ODJIEMEHTBl CUMMETPUM  IPaBUIIBHBIX
MHOTOIpaHHUKOB. CUMMETpUsi B IPaBUIBHOM MHOIOTPaHHUKE: CHMMETpUS
napajuleJIeIunea, CUMMETPHsT IPABWIBHBIX IPU3M, CHMMETPUS IPABUIBHOU
MMAPAMU/IBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABICHHBIE M MPOTHUBOIOJI0KHO
HaIlpaBJICHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMHU: CIIOKEHHE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKHMX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHUsI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTAaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. TeopemMa O Pa3OKEHUHM BEKTOpa 1O TPEM
HEKOMIUIaHapHbIM  BeKTopaM. [IpsAmoyrosibHass  cucremMa  KOOpAMHAT B
npocTtpancTBe. KoopanHaTtel BekTtopa. CBsi3b MEXAY KOOpPAMHATAMU BEKTOpa H
KOOpAMHATAMU TOYEK. YToJd Mexay BekTopamu. CKalsipHOE HpPOU3BEIICHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamuenust

[TonsTHs: TWIMHAPUYECKAsh MOBEPXHOCTh, KOHWYECKas MOBEPXHOCTH,
cepuueckass TMOBEPXHOCTb, oOOpasyioniue mnoBepxHocTeil. Tema BpameHus:
WIMHApP, KOHYC, YCEYEHHBIH KOHYC, cepa, map. Bsaummuoe pacnonoxenue
chepbl M IUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe. M3o0pakeHue Tten
BpallleHus1 Ha TUIOCKOCTU. Pa3BépTka umimHapa u konyca. Cummerpus cdepsl u
nrapa.

O0bEéM. OcHoBHbIE CcBoOiicTBa 00BEMOB Tein. Teopema 00 00bEME
IPSIMOYTOJIBHOTO Mapajuiesenunena v cieActBus u3 He€. OOBEM mpsMod
HAKJIOHHOM MPW3MBI, IIWIMHApPA, TUpaMuIsl 1 KoHyca. OOBEM MIapa U apoBOTO
CerMEHTA.

KoMOunaumuu Ten BpalieHuss U MHororpaHHukoB. Ilpusma, BhncaHHas B
WIMHIpP, ONWCaHHAs OKojo ImHApa. Ilepecedyenne cdepbl u 1mmIapa ¢
mwiockocThlo. Kacanue miapa u cdepsl miockoctbio. [loHsTHE MHOrorpaHHuka,



OMHCAHHOTO OKOJIO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WU TEJIO
BpAIlCHUS.

[Inomans MOBEPXHOCTH IWIMHApPA, KOHYyCa, IUIOMAab chephl U e€ yacTeu.
[Togobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAEH TMOBEPXHOCTEN
nonoOHeix Quryp. IlpeobpazoBanue mnomoOus, romoretus. PemieHue 3amay Ha
IIJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUYECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUEHUS LIMJIMHIpA
(mapayuielbHO M NEPHEHIMKYJISPHO OCH), CEYEeHHs] KOHyca (mapajuieibHble
OCHOBAHUIO U MPOXOASIIUE Uepe3 BEPILIMHY), CEUYECHHUS 11apa, METOJIbI IOCTPOEHUS
CEUYEHUI: METOJ CIEIO0B, METOJI BHYTPEHHEIO MPOEKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIEH MIIOCKOCTH.

BekTopbl U KOOPANMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTtBe. Omnepanuu  Hal BeKTopamH. BekTtopHoe
YyMHOXEHHE BeKTOpoB. CBOWCTBAa BEKTOPHOTO YMHOXEHUs. [IpsMoyronbHas
cUCTeMa KOOpAHHAT B npocTtpancTBe. KoopauHaTel BekTopa. Pas3noxkeHnne BeKTopa
no Oazucy. Koop/IMHATHO-BEKTOPHBIM METOJI MPH PEIICHHUH TeOMETPUUYECKUX
3a/1a4.

JBUKeHMs1 B IPOCTPAHCTBE

JIBixenus: npoctpanctBa. OtoOpaxkeHus. JIBWXKEHHST U PABEHCTBO (UTYP.
OO6mme cBoiicTBa JBIWKECHWH. Buasl JBIKEHWI: mNapayieIbHBIA MEpeHoc,
LEHTpaJlbHAsE CUMMETPHUS, 3€pKajbHasi CHUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus noaobus. [psimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaanckoe BoCIMTaHHe:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3ULIKUN 00YYaIOLIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOIO  WJIEHa  pPOCCHUHCKOro  OOIIecTBa,  NpPEICTaBlIEHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUSA PA3JIUMYHBIX CTPYKTYp, SIBICHHI,
OpoLEeaAyp TIpaxJaaHCKOro oOmiectBa (BBIOOPBI, ONPOCHI U JIPYroe), yMEHHe
B3aMMOJIEWCTBOBATh C COLMAJIILHBIMU MHCTHUTYTaMH B COOTBETCTBHUH C HX
(GYHKIUSAMHY U Ha3HAYCHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHUE:

c(hOpMHPOBAHHOCTh POCCUICKON Tpak1laHCKOW MACHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKONM MAaTEMAaTUKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MaTEMAaTUKOB M POCCUNCKOW MaTEMaTU4YECKOM IIKOJIBI,
UCIIOJIb30BaHUE 3TUX JIOCTIKEHUI B JPYrMX HayKaX, TEXHOJIOTHAX, cpepax
YKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JAYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, cOPMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHHMS, CBSI3aHHOTO C IMPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KECHUM HAyKM M JACATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOIO BKJIA/a B IOCTPOEHNE YCTOWYUBOTO Oy IyILIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/lay, PEIICHUN, pacCyKIeHul, BOCIPUUMYHUBOCTD
K MaT€MAaTHUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuuyeckoe BocnuTaHue:

c(OpMHUPOBAHHOCTh YMEHHUS MNPUMEHATh MaTEMaTUYECKUe 3HaHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLEHHUE K
CBOEMY 3/I0POBBIO (30pOBOE MUTAHHE, COAJAHCUPOBAHHBIM PEXUM 3aHATHH U
OTJIbIXa, peryisipHas ¢pu3nuecKkas akTUBHOCTb), (PU3UYECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-0310POBUTEIIBHOM AESITENBHOCTHIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TpPYJy, OCO3HaHUE LIEHHOCTH TPYIOJIOOUs, HWHTEpeC K
paznuuHbiM  cdepaM  NpOo(EeCcCHOHATBHOW  JAEATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TNPUIOKEHUSIMHM, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oyaymieit mnpodeccud U peanu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTH M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHUIO M



caM000Opa30BaHUI0 HA TMPOTSHKEHUH BCEH IKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTHYECKON HAlIPaBJIEHHOCTH;

7) 3K0JI0TH4YeCKOe BOCIUTAHUE:

c(OpMHUPOBAHHOCTh  DKOJIOTUYECKOW KYyJIbTYpbl, TIOHHUMAaHHUE BIUSHUSA
COIIMATIbHO-2KOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBbHON
Cpellbl, OCO3HAHHE TJI00ATLHOTO XapaKTepa dKOJIOTHIECKUX TTPOOJIeM, OpUEHTAITUS
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHWUW IS peIIeHUus 3ajad B o0yacTu
OKpYKaIIEH Cpeabl, IUIAHUPOBAHUE ITOCTYIIKOB W OLIEHKHM HX BO3MOXHBIX
MOCIICICTBUH JIJISI OKPYKAIOLIEH CPEIb;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOIECTBEHHOW  TMPAKTUKUA, TOHUMAHHE
MaTeMaTU4YeCKOM HayKu Kak c(epbl YelIOBEYECKOW JIESITEIbHOCTH, ATAmoB €€
pa3BUTUA M 3HAYUMOCTH [JI1 Pa3BUTHUS IUMBWIM3ALUU, OBJIAJICHUE SI3BIKOM
MAaTEMAaTHKH W MaTEMaTUYECKOM KyJIbTypOW KaK CpEIACTBOM IIO3HAHHUS MUDA,
TOTOBHOCTh OCYHIECTBJISITh IMPOCKTHYIHO W HCCIEAOBATEIBCKYIO JIESITEIbHOCTh
WHJMBUAYAIILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eCTBUS

ba3oBble 1ornyeckue AecTBU:

BBISIBIISAITH U XapPaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKK MATEMAaTUYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWUN MEXIy TMOHATUSMU, (OPMYIHPOBATH
ompeiesIeHUs TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALINH,
OCHOBAHUS /I 0000IIEHUS U CPAaBHEHU S, KPUTEPUH MPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (QOopMyJIupoBaTh W  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpPAUTEIbHbBIE U OTPUIIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U O0II1e, YCIOBHBIC,

BBISIBJISITH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOMIONCHUSX W YTBEPXKICHUSX, MpearaTh KpUTCPUH IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEYUI;

JieJaTh BBIBOABI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, NEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOYEHUN 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMAaTUUECKUX YTBEPKIACHUN
(mpsiMbIE U OT MMPOTUBHOTO), BEICTPAUBATh APTyMEHTAIIUIO, IPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXK/ICHUS Y BBIBOJIBL;

BBIOWpATh Ccrmoco0 pemieHuss ydeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  peIIeHUs, BbIOMpaTh Haumbojee MOAXOIAUMH C  Y4ETOM
CaMOCTOSITEJILHO BBIJCIICHHBIX KPUTEPUEB).

ba3zoBble ucciaegoBaTe/ibCKue 1efCTBUS:



UCIIOJIb30BaTh BONPOCHl KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHMS,
dbopMynMpoBaTh  BOMPOCH,  (PUKCHUpYIOIIME  MPOTUBOpPEYHE,  MPOoOJEMY,
yCTaHaBJIMBaTh HMCKOMOE M JaHHOE, (OpMHUPOBATh THIOTE3y, apryMEHTUPOBATH
CBOIO MO3UIMI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIUJITAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTU4ecKoro oObeKTa, sIBJICHUS, IMpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMHU, SIBIICHUSMH, ITPOILIECCAMH;

CaMOCTOSTENLHO (OPMYIHPOBATH OOOOIICHHS] W BBIBOJBLI IO pPE3yJbTaTaM
MPOBENEHHOTO  HAOMIONIEHUs, WCCIEIOBaHUS, OIEHWBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M 000OIIICHUH;

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTUE IMPOIECCa, a TaKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBIISATH ACPUIIUTHI WH(DOpPMAIUH, TaHHBIX, HEOOXOMIUMBIX ISl OTBETa Ha
BOIIPOC U JIJIs pelIeHUs 3aa4H;

BBIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BUIOB U
dbopmM npecTaBIeHNUS;

CTPYKTYypUpOBaTh WH(MOpPMALIMIO, MPEACTABIATh €€ B pasIMUHbIX (opMmax,
WJUTIOCTPUPOBATH TpaduuecKy;

OIIEHUBATh HaJIEKHOCTh uHopMau 1o CaMOCTOSITEJILHO
chOpMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMmyHHMKaTHBHBIE YHHBepcadbHbIe YUeOHbIE 1eiicTBUS

Oo0menne:

BOCTIIPMHUMATh U (DOPMYJIUPOBATH CYXKICHUSA B COOTBETCTBUH C YCIOBUSIMH H
eI iMu  OOLIEHMS, SICHO, TOYHO, IPAaMOTHO BBIPAa)KaTh CBOK TOYKY 3pEHUS B
YCTHBIX U IIMCBMEHHBIX TEKCTaX, JaBaTh IOSACHEHMS II0 XOAYy PELICHUS 3alayu,
KOMMEHTUPOBATH ITOJYYEHHBIN PE3YJIbTAT;

B X0/1€ OOCYXKIEHHs 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOieMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJAEH, HAIECICHHbIE Ha IOUCK
pELIEHUs, COINOCTABIATh CBOU CYXICHUSA C CYXKACHUAMU IPYIUX Y4YaCTHUKOB
auanora, oOHapy>KHMBaTh Pa3liMuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(GOopMyIMpPOBATH PA3HOIIIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PEIICHUA 3a4a4H, JKCIICPUMEHTA, UCCIICI0BAHMS,
MPOEKTa, CaMOCTOATENIBHO BbIOMPATh (hOpMAT BBICTYIJICHUS C Y4E€TOM 3ajad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHbIe YHHBepPcaJbHbIEe YUeOHbIe 1eiicTBUS
Camoopranuszanus:



COCTaBJIATh IJIaH, AJITOPUTM PELICHUs 3aJ]auM, BBIOUpaTh CIOCOO peleHus ¢
y4€TOM HMMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MHGOPMALIHH.

CaMOKOHTPOJ/Ib, IMOIMOHAIbHBIN HHTEJJIEKT:

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pe(eKcuu KaKk  OCO3HaHMS
COBEPIIAEMBIX JIEUCTBHI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB, BIAJIEThH
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJI Mpollecca U pe3ylibTaTa pellieHus
MaTeMaTHUECKOM 3aJ1auH;

IPENBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPU PEIICHUH 3a7ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEN;

OLICHHMBATh COOTBETCTBUE PE3YJbTaTa LEIH U YCIOBUAM, OOBICHITH IPUYHHBI
JOCTHXKEHUSI WIIA HEJIOCTHXKEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLUIUOKY,
JaBaTh OLIEHKY NIPHOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATENbHOCTD:

NIOHMMATh U HCMOJIb30BaTh MPEUMYLIECTBA KOMAHAHON M WHAWUBUIYaJIbHON
paGoThl TpU peuleHHMH y4eOHBIX 3aj1ad, NPUHUMATh Iellb COBMECTHOM
JeATEIbHOCTH, TJIAaHUPOBATH OPraHU3aIMI0 COBMECTHON paloThl, paclpenensTh
BUJIbI palbOT, JOrOBapUBATHCS, OOCYXJaTh MpOILECC W pPe3ynbTaT paloThI,
000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (0OCYkJeHHsS, OOMEH MHEHH,
«MO3rOBbI€ IUTYPMbl» U HHBIE), BBINOJHATH CBOI 4YacTb pabOThl U
KOOPJIMHUPOBAaTh CBOM JACUCTBUSA C APYTMMHM YICHAaMH KOMAHJBI, OLEHUBATH
KaueCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMH B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 knacca oOy4aroniuiicss Hay4uTCs:

e CBOOOJIHO OINEpPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUHM MpU
pELIEHNH 3a1a4 U IPOBEICHUN MAaTEMAaTHUECKUX PACCYKICHUN;

e IIPUMEHATH AKCHOMBI CTEPEOMETPUM M CIECACTBUS U3 HUX NPU PELICHUU
TEOMETPUYECKUX 33]1a4;

e KJACCU(pUIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, IIPSIMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO oOMNEpUpOBaTh TMOHSTHSMHU, CBSI3aHHBIMU C yIJaMd B
IIPOCTPAHCTBE: MEXAY NPSAMBIMU B IIPOCTPAHCTBE, MEXIY IPSIMOH H
IUIOCKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMUA C MHOTOIPaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (MIpU3Ma,
nupamMuIa, MPsSMOYTOJIbHBIN Napaliiesienure, Kyo);

e KjJaccu(uIUpoBaTh  MHOTOTPAHHUKH, BBIOMpass  OCHOBaHUA IS
KJ1acCU(UKAIIH;

e CBOOOJHO OMNEPUPOBATH TOHSTHSIMH, CBS3aHHBIMH C  CEUECHUEM
MHOTOI'PaHHUKOB IUIOCKOCTBIO;

e BBINOJIHITH napauiesbHOE, LEHTPAIBHOE u OPTOTOHAJIBHOE
IPOCKTUPOBaHNE (UTYP HA TJIOCKOCTH, BHITIONHATH U300pakeHUs (UTYp
Ha IUIOCKOCTH;

e CTPOUTH CEUYECHUS! MHOTOTPAHHHMKOB PAa3JIMYHBIMH METOJAMU, BBIIIOIHATH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OO0BEMHBIX (PUTYD:
BH/JI CBEPXY, COOKY, CHU3Y;

e BBIUKUCIATH IUIOIIAJAM  TOBEPXHOCTEH  MHOTOTPAHHHMKOB  (MpuU3Ma,
UpaMua), TEOMETPUICCKUX TEJl C IPUMEHEHUEM (OPMYIT,

e CBOOOJHO ONEPUPOBAThH MOHATUIMU: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OChb W IUIOCKOCTh CHUMMETPHUHU, LUEHTP, OChb U IJIOCKOCTh CUMMETPHUU
burypsi;

e CBOOOJHO ONEPUPOBATH IMOHSITHUSIMU, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOILICHUH U
HaXO0XJICHUE TE€OMETPUYECKUX BEIIMYMUH, MPUMEHSSI M3BECTHBIE METObI
IIPU PELICHUH MATEMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH,;

e TMPUMEHATH MPOCTEHIINE MPOTPAaMMHBIE CpPEICTBA M  DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKHX 3a/1adY;

e W3BJCKATh, MPeoOpPa30BbIBATh U HMHTEPIPETHUPOBATH HHPOPMAIIUIO O
IPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TMPUMEHSATH TOJYYEHHbICE 3HAHUS Ha [PAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEANbHBIE CUTYyallUd, IPUMEHSITh W3YUYCHHbIC MOHSTHUS B
npolecce IOUCKA PEIICeHUST MaTeMaTU4YecKu CchHOpMYyIHpPOBAHHOM
npo0IeMbl, MOJETUPOBATh pEATbHBIC CUTYallMH Ha S3bIKE TEOMETPHUH,
VCCIIEIOBATh MOCTPOECHHBIE MOJEIM C UCIOIB30BAHUEM T'€OMETPUUECKUX
NOHSATUM W TEopeM, ammnapara aiareOphl, peliaTh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEIINYHUH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHUS T'C€OMETPUHM Kak
COCTaBHOM yacTu (yHJIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xonity 11 kyacca o0ydaronuics HAy4YnuTCs:



CBOOOJIHO OIEPUPOBATh MOHSATUAMH, CBA3aHHBIMH C IMJIMHIPUYECKOMH,
KOHUYECKOM U c(hepudecKkol TMOBEPXHOCTSIMH, OOBSICHATH CIOCOObI
MOJTYyYCHUS,

ONEPUPOBATH MOHITUSMHU, CBSI3aHHBIMU C TEJIAMU BPALICHUS: UUIUHIPOM,
KOHYCOM, chepoil 1 mapom;

pacmo3HaBaTh Teia BpamieHus (IWIMHIP, KOHYC, cdepa WU IIap) u
OOBSACHSTH CIIOCOOBI TIOJIYUYECHHSI TEJT BPAICHMUS;

KJIaCCHU(PHUIIMPOBATH B3aUMHOE PACIIOIOKEHHE C(Hephl U TNIOCKOCTH;
BBIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllEHHUS,
00BEMBI Y TUIONIAI TOBEPXHOCTEW MHOTOTPAHHUKOB W TEJNl BpAICHUS,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOPMYIT,

CBOOOJTHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOWHAITUSAMH TEI
BpallleHUsI ¥ MHOTOIPAHHUKOB: MHOTOIPaHHUK, BIUCAHHBIA B cdepy U
OTMCaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalleHuUS;

BBIYUCIISATh COOTHOIICHUS MEXKAY UIOMIAIMU TOBEPXHOCTEN U 00BEMaMHU
ITOJOOHEIX TEII,

n3o0paxaTh u3y4aeMble (UTYpHI, BBINOJHATh (BBIHOCHBIE) IIJIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BpaIlCHUS;

U3BJICKAaTh, WHTEPIPETUPOBATL U TNpeoOpa3oBbIBaTh HUHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'C€OMETPUUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YyepTekax U pUCyHKax;

CBOOO/THO OTMEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONIEPAIlMU HAJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHHUEM B JIEKApPTOBOM CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXKIY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHHWE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B
1[EJIOM, Ha IPUMEHEHHUE BEKTOPHO-KOOPJIMHATHOTO METO/1A MPU PEIICHUU;
CBOOOJTHO ONEPHPOBATH TIOHSTHSIMH, CBSI3aHHBIMH C JBU)KEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJTHATh HM300paKEHUS MHOTOTPAHHMKOB M Tl BpallleHUs MpH
NapajuleIbHOM  IIEPEHOCE, LEHTPAIbHOW CUMMETPUH, 3€pPKaJIbHOU
CUMMETPUH, TIPU MMOBOPOTE BOKPYT MPSAMOM, MPeoOpa3zoBaHusl M0 100us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BPALICHUS: CEUEHUS LUIUHIpA
(mapayiieIbHO U MEPIEHANKYIISIPHO OCH), CEUEHUs KOHYyca (mapajuiesibHbIe
OCHOBAHUIO U MIPOXOJISIIINE Yepe3 BEPIINHY), CEUCHUSI 111apa;
UCIIOJIb30BaTh METOJIbl MOCTPOEHUS CEUYEHUW: METOJ| CJIEJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MII0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKACHUS;

OPUMEHSTh TeOMETpUYEeCKUe (PakThl AN PELICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAIOIIUX HECKOJBKO INAaroB pPELICHUs, €CIU YCIIOBUS
IPUMEHEHUS 3aJIaHbl B SIBHOM M HESIBHOU (opMme;

pelars 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUUYECKHMX OTHOLIECHUU W
HaXO0XJICHHE T€OMETPUUYECKUX BEIINYNH;

IIPUMEHATH MIPOIPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHMKAIIUOHHBIE
CHCTEMBI ITPU PELICHUU CTEPEOMETPUUECKHUX 3a/1a4;

NPUMEHATh  IIOJYYECHHbIE  3HAaHWS HA  NIPAKTUKE:  CpPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALlUH, IPUMEHATH U3yUYECHHBIE
MOHATHUS, TEOPEMbI, CBOMCTBA B IIPOLECCE IIOMCKA  PELICHUS
MaTeMaTU4eCKhn  CHOPMYIHPOBAHHONW  MPOOJIEMBbI,  MOJAEIUPOBATh
pEAIbHBIE CHUTYAIlMd Ha SI3bIKE T€OMETPUHU, HCCIEAOBATH IMOCTPOCHHBIC
MOJIEIA C UCIIOJb30BAHUEM T'€OMETPUUYECKUX IOHSATUA W TEOPEM,
amnmapara anreOpbl, peniaTh MPAKTUYECKUE 3aJayd, CBSI3aHHBIC C
HaXO0XJICHUEM F€OMETPUUECKUX BEJIUYMH;

UMETh NPEACTaBICHUS OO0 OCHOBHBIX ATallax Pa3BUTUS T'€OMETPUHU Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHS TEXHOJIOTHH.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon .
ITpoBepsieMble MpeAMeTHBIE PE3YIbTATHI 0CBOEHHSI OCHOBHO
NpoBepPsSIeMOro .
o0pa3oBaTeIbHON MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATHIMH: TOYKA, IPAMasi, IIIOCKOCTh
75 [IpMEHATh aKCHOMBI CTEPEOMETPHH U CJEACTBHMS U3 HHMX IIPU DPEIICHUH
' reOMETPUYECKHX 33714
73 OmnepupoBaTh NOHATUSAMHU: I1APAUIENLHOCTE M MEPHEHAUKYJISPHOCTD
' OPSAMBIX U IFIOCKOCTEH
74 Knaccuuuuposarh B3aMMHOE PACHOJIOKEHUE IMPAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMM: JBYIPAHHBIM Yroj, TPaHH ABYIPAaHHOIO yria,
7.5 pedpo ABYIPaHHOrO yIJIa, JIMHEHHBIM Yrojl JABYTPAHHOIO yIJa, rpajycHast
Mepa JIByrPaHHOro yria
16 OmnepupoBaTh NOHATUSAMHU: MHOTOTPAHHHUK, BBINYKJIBIA M HEBBITYKIBIA
' MHOTOIPaHHHMK, 2JIEMEHTH MHOTOIPaHHMKA, TPABHIBHBIA MHOTOTPAHHUK
77 Pacro3HaBaTh OCHOBHBIE BHJbI MHOTOIPAaHHHMKOB (IMpamMua, IPHU3Ma,
' IPSAMOYTOJIBHBIN MapauIeNieuIe, Kyo)
KnaccuduuupoBarb ~ MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS  JUIs
7.8 KiaccuuKaiy (BBITYKJIbIE W HEBBIMYKIBIE MHOTOTPAHHUKH, TIPABUIILHBIE
MHOTOTPaHHHKH, IPSAMbIE ¥ HAKJIOHHbIE TIPU3MBI, [TapaslIeIeUIIE )
7.9 OnepupoBaTh HOHATHIMH: CEKYIas IIIOCKOCTh, CEYCHUE MHOTOIPAHHUKOB
710 OOBACHATL NPHUHIMIBI IIOCTPOEHHS CEYEHHH MHOTOIPAHHHMKOB, UCIIOJB3YS
’ METO/I CIEA0B
CTpOUTh CEYCHUS MHOTOIPAHHMKOB METOJOM  CIEIOB, BBIIOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HIYD:
BHJI CBEPXY, COOKY, CHU3Y
Pemiate 3agayd Ha HAXOXJICHUE TE€OMETPHMYECKUX BEIMYHMH 110 0Opasiam
WIM aIrOpUTMaM, NPUMEHssS W3BECTHBIE AHAJIUTHYECKUE METOALI IPH
7.12 pElIeHMH  CTAaHJAPTHBIX ~ MAarTeMaTHYeCKMX 3aJad Ha  BBIYUCIECHUE
pPacCcTOSAHMN MEXIY IBYMS TOYKAMH, OT TOYKH 1O IPAMOM, OT TOYKHJIO
IUIOCKOCTH, MEKY CKPEIMBAIOIUMUCS IPAMBIMA
Pemiath 3agayM Ha HAXOXICHUE IEOMETPMYECKUX BEIMUYHMH 10 0Opasuam
713 WM QITOPHUTMaM, NPUMEHsS W3BECTHBIC AHAJUTHYECKHE METOABI MPH

pELIEHUH CTaHJApPTHBIX MAaTEMaTHYECKHMX 3aJad Ha BBIYMCICHUE YIJIOB
MEXIY CKPEIIMBAIOUIMMUCS MPSMBIMH, MEXAY IPSMOH M IIIOCKOCTHIO,




MCXKAY INIOCKOCTAMU, IBYI'PAHHBIX YIJIOB

BbraucnsaTs 00bEMBI U TUIONIAIU TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,

7.14 NUpaMuja) ¢ MpUMEHEHHEM (POPMYI, BBIUUCISATH COOTHOILEHUS MEXIY
IUIOLIA/IIMU TOBEpXHOCTEH, 00bEMaMu OJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATUSAMHU: CHMMETPHs B IPOCTPAHCTBE, LEHTP, OCh U
’ IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPBI
N3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMALUIO O
7.16 IIPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (Urypax, NpPEACTaBICHHYIO Ha
4epTekKax U pUCYHKAX
[IpumensaTh reomerpuueckue (axkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEeAoJaraloluX HECKOJIBKO IIaroB pEIICHHs, €CIM YCIOBHS
pUMEHEHHUS 3aJ1aHbl B IBHOU (hopme
718 [IpumeHATs mpocTeWiMe NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
’ KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUYECKUX 3a1a4
719 ITpuBOoaUTE IpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
’ JKU3HU, paclio3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsTh MOJydeHHbIE 3HAHMSI HAa MPAKTHKE: aHAJM3UPOBAaTh pealibHbIE
CUTyalluu U NMPUMEHATh U3yUCHHBIE TIOHATHUS B IPOLIECCE MTOMCKA PEIICHUS
MaTeMaTHYeCKU C(HOPMYIMPOBAHHON MPOOJIEMBI, MOJETUPOBATh pealbHbIC
7.20 CUTyallUM Ha S3bIKE TE€OMETPHM, MCCIENOBaTh IOCTPOEHHBIE MOJEIHU C
UCTIOJIb30BaHUEM T€OMETPUYECKUX MOHITUN M TEOpeM, ammapaTa aiareOpsl,
pemate  IpaKkTUYECKME  3a/Jadd,  CBS3aHHBIE C  HAaxOXKICHHEM
reOMETPUYECKUX BETNYMH
11 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpPOBEPSIEMOro .
00pa3oBaTeIbLHON MPOrpaMMbl CpeHero 001ero 00pa3oBaHusd
pe3yJbTara
6 I'eometpus
OnepupoBaTh MOHATHSMM: LWIMHIPUYECKas IOBEPXHOCTh, 0Opasyroliue
6.1 LHWIMHJIPUYECKON TOBEPXHOCTH, LMIMHAP, KOHMYECKas I1OBEPXHOCTbD,
o0pasyromye KOHMYeCKOi OBEPXHOCTH, KOHYC, cheprudeckas MOBEPXHOCTh
6.2 PacnioznaBats Tena BpamieHus (UIMHAP, KOHYC, cepa u map)
6.3 OOBSICHATDH CITOCOOBI OMYUYEHUS TEJ BPALCHUS
6.4 KrnaccudumupoBars B3anMHOE pacosiokeHne chepbl U MIOCKOCTH
OnepupoBarh NOHATHAMMU: IIAPOBOI CETMEHT, OCHOBAHNUE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOM CIIOM, OCHOBAaHUE IIAPOBOI0O CJIOS, BBICOTA IIAPOBOIO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruucnate 00bEMBI M MIIOHIAAM  THOBEPXHOCTEH TeNn  BpalleHMS,




6.7

6.8

6.9

TeOMETPUUYECKUX TeJ C IPUMEHEHHEM (HopMyIT

OnepupoBarh MOHSATHSIMH: MHOTOTPAaHHHK, BIIMCAHHBIA B cdepy H
OTMMCAHHBIN OKOJIO cdepbl, cdepa, BIUCaAaHHAS B MHOTOTPAHHUK WJIH TEIIO
BpaIeHus

BBIYuCIsITh COOTHOMICHHSI MEXTY TUIOMIAASIMHU MTOBEPXHOCTEH U 00bEMaMH
MMOJOOHBIX TENI

N3o0paxarh u3ydaemble (GUTYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

6.11

BbImonHATe (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BUA CBEpXy, COOKY, CHMU3Y; CTPOUTb CEUEHMsS Tell
BpallleHus

W3Bnekatb, WHTEPIPETUPOBATh M MPeoOpPa3oBbIBATH HMHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (Urypax, IpeICTaBICHHYIO Ha
yepTexax U pUcyHKax

6.12

[TpuMeHATh TeoMeTpuuecKkue (GaxKThl AT PEIHICHUS CTEPEOMETPHUYECKUX
3aa4, MPEANOoJararluX HECKOJIBKO IaroB pELIEHMs, €CIH YCIOBHS
IpPUMEHEHHU 3aJIaHbl B IBHOU (hopme

6.13

OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOTHATE  NEHCTBUS CIIOKCHHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOXCHHUS BEKTOpa Ha 4YHCIIO, OOBSCHATh, KAKUMH CBOMCTBAMH OHH
o0JazmaroT

6.15

HpI/IMeHﬂTB IIpaBUJIO ITapaJuICJICIruIcaa rnmpu CJI0KCHUN BEKTOPOB

6.16

6.17

6.18

OnepupoBaTb NOHATHUSAMHU: JEKApTOBbl KOOPAWHATBI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI
MEXy BEKTOpPaMHM, CKaJSIPHOE IIPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILUTaHApHBIE BEKTOPbI

Haxozme CYMMY BCKTOPOB U IIPOU3BCIACHUC BCKTOpPAa Ha YHUCIIO, YI'OJI
MCXKAY BEKTOpaMH, CKaJIAPHOC IHPOU3BCACHUC, paCKIaAblBaTb BEKTOP IO
JABYM HCKOJUIMHCAPHBIM BEKTOPaAM

3a,I[aBaTB IIJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

6.20

Pemiate HpOCTefIIHI/Ie TCOMCTPHUICCKUC 3a/la4y Ha IMPUMCHCHHUC BCKTOPHO-
KOOPpAWHATHOT'O METOa

Pemrats 3aJa4yd Ha JO0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOIICHUH H
HAaXO0XIACHUC TCOMETPHUYCCKUX BCIUYUH I10 o6pa3uaM HJIN aJIrOpUTMaM,
IMPpUMCHAA HN3BCCTHBIC MCETO/BI npu PCIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKHUX 3aaa4

6.21

[IpumeHsaTh mpocTeiliue MNporpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHUX 3a1a4

6.22

IIpuBoauTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHﬂTB MOJIYYCHHBIC 3HAHHWA Ha MPAKTHUKEC: aHAJIHU3UPOBATH PCAJIBHBLIC




CUTYyallMd U MPUMEHATh U3YUYEHHBIC ITIOHATUSA B MPOLECCE MTOMUCKA PEIICHUS
MaTeMaTH4eCKu chOpMYyTUPOBAHHONW MPOOIEMBI, MOJICTUPOBATH PEATbHBIC
CUTyallUM Ha $3bIKE T'€OMETPHUM, HMCCIEAOBATh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHSATHI M TeopeM, ammapara anreopsl,
pemarth  MPAaKTUYECKUE  3aJayd,  CBA3aHHBIE C  HAXO0XICHUEM
reOMETPUYECKUX BEIUYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox
7

7.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPRKAHUNA

I'eomerpus

OCHOBHBIC TIOHATHUSI CTEPEOMETpPUU. Touka, mpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTre 06 aKCHOMATHYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH 1
CIEICTBUS U3 HUX

7.2

B3anMHoe pacrnonoxeHue npsMbix B IPOCTPAHCTBE: MEPECEKarOIUecs, MapayieIbHbIe
U CKpeluuBaromuecs InpsMble. [lapamienpHOCT IPSMBIX UM IUIOCKOCTEH B
MPOCTPAHCTBE: MapallieIbHbIE TPSIMbIE B MPOCTPAHCTBE, MApAIENBbHOCTh TPEX
NpsMBIX, TapajuIeIbHOCTh MPSAMOW M TUIOCKOCTH. YTUIBIC COHAIpaBlIEHHBIMU
CTOpPOHAMH, YroJ MeXAy NPsAMBIMA B IPOCTpaHCTBE. llapaiienbHOCTh IUIOCKOCTEH:
napajieJbHble IUIOCKOCTH, CBOMCTBa MapauleNibHbIX IIocKocTed. IIpocteitmue
IPOCTPAHCTBEHHBIE (QUIypbl Ha IUIOCKOCTH: TeTpajap, KyO, mapaiienenumnes,
MOCTPOEHUE CEUCHUI

7.3

[lepneHUKYIAPHOCTE MNPSAMOM M INIOCKOCTH: IEPHEHAMKYJAPHBIE IIPsIMBIE B
IIPOCTPAHCTBE, MPsSMbIE NapAJIICIbHBIE U NEPIEHIUKYISIPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHIUKYIIIPHOCTU NPAMON U IIJIOCKOCTH, TEOPEMa O MPSAMOU NEPIEHAMKYJIIPHON
IIJIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: YroJI MEXAY NPSMON U INIOCKOCTBIO, JBYTPaHHBII
yroJ, TUHEHHBIM yroy ABYrpaHHOTo yria. llepneHaukynsp U HakJIIOHHbIE: PaCCTOSHHE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSMOM 0 MIIOCKOCTH, MPOCKIHs (UTYpHI HA
IJIOCKOCTh. [IepreHIuKyIIpHOCTD MIIOCKOCTEM: NMPU3HAK NMEPHEHAUKYJIAPHOCTH ABYX
mrockocreil. Teopema o TpEX nepneHauKyspax

7.4

[lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JJIEMEHTBI MHOTOTPAaHHHKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOIPDAaHHHMKH, pPAa3BEPTKA MHOrorpaHHuka. llpusma: n-yrosbHas
MpU3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi M HaKJIOHHAs MpPHU3MBbI, OOKOBas H
IIOJIHAs IIOBEPXHOCTh pu3Msl. [lapamienenunes, mpsAMOYyroJIbHbINA apaJUICIICIAIIE] U
ero csoicrea. Ilupamupa: n-yroiapHas NUpaMuja, TPpaHU U OCHOBAHHME NHMPAMUIBI,
O0KOBasi M TOJHAs MOBEPXHOCTh MHUPAMU[bI, MpaBUIbHAs U yCceUE€HHas NMUpaMHUIA.
OneMeHTbl MNpu3Mbl U nUpaMufbl. llpaBuiabHBIE MHOTOIPAaHHUKU: IOHSITHE
MIPAaBUJIBHOIO MHOIOIPDAHHMKA, IIPABWJIbHAS NpU3Ma W IpaBUJIbHAs IHpaMU/A,
NpaBUJIbHAS TPEYroJibHAs MUpaMMJIa U MPaBWIbHBINA TeTpasap, KyO. [Ipencrasnenue o
IIPaBWIBHBIX MHOTOIPDAaHHUKAaxX: OKTa’lp, HAOAEKa’ap M wukocadapyrue CedeHus
IIPU3MBI U TUPaAMUBbI

7.5

7.6

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPAMOM, MIOCKOCTH.
OneMeHThl  CUMMETPUM B  [UpaMHJax, NapajuleJienunenax,  IMpaBUIbHbBIX
MHOI'OTPAHHUKAX

Bbruuciienne »1€MEHTOB MHOIOIpAaHHHMKOB: pé&0pa, auaroHanu, yriasel. Ilmomans
OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON IIPU3MBI, TUIOIIA b OCHOBaHUH,




TeopeMa 0 GOKOBOW OBEPXHOCTH NMpsIMOM Mpu3Msl. [1nomans 60K0BOH NOBEPXHOCTH U
IIOBEPXHOCTU IPABWIBHONW MUPAMUIBI, TEOpPEMa O IIIOIIAAU YCEYEHHOM IUPaMUIBL.
[Tonsarue 06 00béme. OOBEM MUPaMUABI, TPU3MBI

7.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHHUS MEXIY IUIOLIAIIMU IOBEPXHOCTEH,
00BbEMaMU MOTOOHBIX TET

11 KVIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

I'eomerpus

6.1

[unuaapuyueckas MOBEPXHOCTh, 00pa3yOIINe HHJINHIPUIECKON MOBEPXHOCTH, OCh
HATUHAPUYECKOW TOBEpXHOCTH. LlwymHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTH,
oOpasyrommas 1 0Ch, TUIONIa b OOKOBOW W MOJIHON TTOBEPXHOCTH

6.2

Konnueckast moBepXHOCTb, 00pa3yloIire KOHUYECKOH MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW MoBepxHOCcTU. KOoHyc: OCHOBaHHME W BEpIIMHA, OOpasyromas U OCh,
ionab OOKOBOW W TOJIHOM TOBEPXHOCTH. YCEUYEHHBIN KOHYC: 00pasyrollue H
BBICOTa, OCHOBAHUS U OOKOBask MOBEPXHOCTh

6.3

Cdepa u map: neHtp, paguyc, 1uamerp, oA s MoBepXHOCTH chepsl. Bzaumuoe
pacrionioskeHue cdepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomanb

cepsl

6.4

6.5

N306paxenue Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIMHIpA U KOHYCa

KomOuHanuu ten BpaieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTMCAaHHBINA OKOJIO
cdepsl, cdepa, BOUCaHHAS B MHOTOTPAaHHUK, HJIM TEJIO BpAICHUS

6.6

[Tonsitue 06 00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSMOYTOJIBHOTO Mapaieenunena u caeacTeus u3 He€. O0bEM HMIMHAPA, KOHYCA.
O06BEéM mapa u wiomaab chepbl

6.7

6.8

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKIY IUIOMAISIMHI TOBEPXHOCTEH,
00BEMamMM MOAOOHBIX TEJ

Ceuenust nmwiMHApa (MapajuiebHO M TEPIEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapaJiesIbHOE OCHOBAHMIO UM ITPOXOJIALIEE YEPE3 BEPLIMHY), CEUEHHUS 11apa

6.9

6.10

Bekrop Ha mimockoctd M B mpoctpaHcTBe. ClOKEHHE W BBIUMTAHHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4yuciio. Pa3noxkeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napauienenunena. Pemenue 3aagayd, CBA3aHHbIX C IPUMEHEHUEM
MpaBUIT JIEUCTBUHM C BEKTOPAMU

[IpssmoyronbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BekTOpa.
[Ipocrelive 3agaun B KOOpAMHATaX. Yroa Mexay BekTtopamu. CkanspHoe
MMPOU3BCIACHUC BCKTOPOB. Brmaucnenmne YIJI0B MEXKAY MNPAMBIMU W ILIOCKOCTAMH.
KooparHaTHO-BEKTOPHBIA METO/ IPH PELIEHUHY T€OMETPUUECKHX 3a/1a4




HPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHON
ITPOT'PAMMBI CPEJHEI'O OBIHIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TPeGOBaHUS K NMPEIMETHBIM Pe3yJbTaTaM 0CBOEHUS
MPOBEPsAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CPeIHero o01ero
TpeOoBaHUS oOpa3oBaHus

BrnajgeHne MeTomaMu JI0Ka3aTeNbCTB, ITOPUTMAMH PCIICHUS 3aJad;
yMeHue (QOpMYyIUPOBAaTH W OMNEPUPOBATH MOHATHSAMH: OIpeAeTeHHe,
akcuoma, Teopema, CJEICTBHEe, CBOWCTBO, MPHU3HAK, IOKa3aTelbCTBO,
paBHOCHJIbHBIE (YOPMYJIIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBAThH
oOpaTHOe M TPOTUBOMOJOKHOE YTBEP)KIEHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMCPLI, HCIIOJIB30BATH MCTO MaTeMaTHYECKOH HHIAYKIHH,
MMPOBOAWTL JOKA3aTCJIIbHBIC PACCYKACHUA IMPU PCIICHUHU 3a/]ad, OLICHUBATH
1 JIOTHYECKYI0  TPaBWJIBHOCTh  PAacCYXJEHUH; yMEHHE ONEepUpOoBaTh
MOHITUSIMHA: MHOKECTBO, TMOIMHOXECTBO, ONEPALUU HAJ, MHOKECTBAMU;
YMCHUC HUCITIOJb30BAThH TCOpeTI/IKO-MHO)KeCTBCHHblf/'I arrapar JJISA
OTNMCaHUs PEAJbHBIX MPOIECCOB U SIBICHUN U MPHU PELIeHUH 3a]lady, B TOM
qHCcIie U3 JPYTUX YYEOHBIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, CBA3HBIN Tpad, AepeBo, MUK, Tpad Ha IMIIOCKOCTH; YMEHHE 33/1aBaTh
U ONHUCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; MCIIOIB30BaTh Tpadbl MpH

PECUICHUHN 3a/1a4

YMeHue OomnepupoBaTh MOHSATHSIMHU: HATYpallbHOE YHUCIIO, IIEJI0e YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJICM, KOPCHb HaTypam,Hoﬁ CTCIICHHU, CTCIICHD C
paorOHAJIBHBIM IMOKA3aTCJIEM, CTCIICHDL C HeﬁCTBHTeHLHBIM ITIOKa3aTeJIEM,
JorapudM 4YHUClla, CHHYC, KOCHHYC W TaHIEHC IPOU3BOJILHOTO 4YHCIIA,
OCTaTOK II0 MOJYJIO, PalMOHAIBHOE YHUCIIO, HPPAIMOHAIBHOE YHUCIIO,
MHOXECTBa HATYpPaIbHBIX, IICIBIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
2 YHCel; YMEHHE HCIIOIh30BaTh MPU3HAKHU JEIMMOCTH, HAUMEHBIIHA O0IIHiA
JEIATEIh W HaWMEHbIIEe oO0Ilee KpaTHoe, anroput™ EBximma mpw
pelIeHUH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMH MO3UITHOHHBIMU CHCTEMaMH
CUHUCJICHUA; YMCHUC BBIIIOJHATH BBIYUCIICHUC 3HAYCHUN U Hp€06pa3013aH1/1;1
BBIPDOKEHUM CO CTEMEeHSAMHU U Jorapudmamu, mpeodOpa3oBaHUs IPOOHO-
pallMOHATIBHBIX ~ BBIPAKEHHH;, yYMEHHE  ONEPUPOBATh  MOHATHUSIMH:

noCICcaA0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKa}I mnporpeccust, TreoMETpUUICCKast




mporpeccusi, OECKOHEYHO YOBIBAIOIIasi T€OMETPUYECKas MPOTrpeccus;
yMEHHUE 3a/laBaTh IOCJICIOBATEILHOCTH, B TOM UYHCIE C IOMOIIBIO
PEKYpPPEHTHBIX (POpPMYNT; YMEHHE OMEPUPOBATH MOHITUSIMH: KOMILIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIGKCHBIE 4YHCIAa, MOJYJIb M  apryMEeHT
KOMIUIEKCHOTO  4Hucia, (¢GopMa  3alUCH  KOMIUICKCHBIX  YHCEl
(reomeTpuueckasi, TPUTOHOMETpHUYECKass M anredpaumdeckas), yMeThb
MPOU3BOAUTH apU(METUUECKHE IEHCTBUA C KOMIUIEKCHBIMH YHCIIAMH;
MPUBOAUTH TMPUMEPHI UCIIOIB30BAaHUS KOMITJIEKCHBIX YHCEIT; ONEePUPOBATH
MOHATHSAMU:  MaTpuma 2X2 u  3X3, omnpenenuteslb  MaTPHUIIbI,

I‘COMeTpI/I‘-ICCKI/II;'I CMBICJT OIIPECACTIUTCIIA

YMeHue onepupoBaTh MOHATHAMM: DPALMOHAJIBHBIE, HUPPALMOHAIBHBIE,
NoKa3aTebHbIe, CTENEHHBIe, JIOTapu(MUYECKHe, TPUTOHOMETPUUYECKHE
YpPaBHEHUST M HEPABEHCTBA, WX CHCTEMBlI; YMEHHE OIIEpUPOBATh
HNOHATUAMM: TOXXJECTBO, TOXKJECTBEHHOE MpeoOpa3oBaHUE, YypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpaBHEHMM M HEPAaBEHCTB, pPaBHOCUIIBLHOCTH
YpPaBHEHUHN, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh ypaBHEHMUS,
HEpPaBEHCTBA W CHUCTEMbl C IOMOIIbI Pa3jIMYHbIX NPUEMOB; pellaTh
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C MApaMeTpoM; MPUMEHSThH
yYpaBHEHHUs, HEPABEHCTBA, MX CHCTEMbI JJI1 PELICHHUs] MaTeMaTUYEeCKUX

3aJlad 1 3aaa4 U3 pa3IndHbIX obnacreit HAayKHu U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATUAMU: (GYHKLUUSA, UYETHOCTh (DYHKIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKLIUH, MOHOTOHHOCTBH
GyHKIMM, KCTpeMyM (YHKIUHM, HauOoJblllee U HaUMEHbIIEE 3HAueHUs
(GYHKIMM HAa TPOMEKYTKE, HENpepbiBHAs (YHKIIHMSA, aCUMITOTHI rpaduka
¢GbyHKIMU, TepBas M BTOpas MPOM3BOJIHAS (YHKLUHU, T€OMETPUUYECKUN U
¢u3uUecKuii  CMBICI TMPOM3BOAHOM, MEpBOOOpa3Has, OINpeneIEHHBIN
UHTETpaJl; YMEHHE HaXOAWTh AaCUMITOTHl rpaduka (yHKIUH; yMEHHE
BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, IPOM3BEIEHHUS, YaCTHOIO U
KOMITO3UIIMK (YHKIWH, HaXOIUTh ypaBHEHUE KacaTeNbHOH K Tpaduky
GYHKIIMHM; YMEHHE HaxOIuUTh IPOU3BOJIHBIE 3JIEMEHTAapHbIX (DYHKUHUIH;
YMEHHUE HCIOJb30BaTh MPOM3BOJHYIO JJIsI MCCIEJOBaHUS (YHKIUI,
HaXOJUTh HauOONbIIME W HAUMEHbIIME 3HaueHHs (YHKUUN; CTPOHUTH
rpaukd MHOTOWIEHOB C HCIOJb30BAaHUEM ammapaTa MaTeMaTH4ecKOro
aHalu3a; MPUMEHATh [POU3BOAHYIO JJIS HAXOXKICHUS HAWIY4IIero
pellieHuss B NPUKIATHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHYECKUX MU

bu3MYecKuX 3a/1ayax; HaXOJIUTh IUIOMIAAA U O0BEMBI (UTYP C TIOMOIIBIO




HHTCrpajga;, HNpUBOAWUTL HNPUMEPLI MATCMATHYCCKOI'O MOACIHMPOBAHUA C

noMouibio AudQepeHnanbHbIX ypaBHEHUN

YMeHue oneprupoBaTh NOHATUAMU: TpapuK QYHKIMH, oOpaTHas QYHKIIHS,
KOMIO3uLus (QyHKIMH, JuHeWHas QyHKOUSA, KBajpaTHuHass (QyHKIMS,
paunoHanbHas (QYHKIUS, CTENeHHas (YHKIHS, TPUTOHOMETPHUYECKHE
¢yHKIIMM, OOpaTHBIE TPUTOHOMETpHUYecKHe (YHKLMHU, NOKa3aTesibHas U
Jorapupmuueckas (QYHKUUH; yMEHHE CTPOUTh TIpadUKU H3YyYEHHBIX
(GyHKUIMH,  BBINONHATH  NpeoOpa3oBaHMst  TpapuKoB  (DYHKIIHIA,
UCIOJIb30BaTh TpauKU U1 W3Y4YEHMs MPOLIECCOB M 3aBUCUMOCTEH, MpHU
pelIeHUH 33ad U3 JPYIMX Y4eOHBIX MPEIMETOB M 3ajad U3 pealbHOil
KHU3HHM;, BBIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY BeIMYUHAMU;
UCTIOJIB30BaTh CBOMCTBA W Tpaduku (QYHKIMNA IS pelIeHUs ypaBHEHHIA,
HEpaBEHCTB M 3aJad C IapaMeTpamM; H300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOXKCCTBaA peI_I_IeHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBbIE 3aJauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
IPOIICHTHI, J0JIM M YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJOrH, 3aJja4d U3 00JaCTH YIpaBJICHUS JINYHBIMU U CEMEWHBIMU
(GbuHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M MX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIIEJOBATh IIOJIYYEHHOE PEIICHUE WU
OLICHMBATh IPABIONOAOOHOCTh PE3YNIBTATOB; YMEHHE MOJAEIHPOBAThH
pealbHBIE CUTyallUM Ha s3bIKE MAaTEMAaTUKH; COCTABJIATH BBIPAXKECHMUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4l, UCCIEN0BATh
IOCTPOEHHbIE ~ MOJENM C  HCIONb30BaHMEM  ammapara  aiareopsl,

MHTEPIPETUPOBATH MMOTYYECHHBII pe3ybTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apumeThyeckoe, MeauaHa,
HauOoJIbIlIee 1 HauMEHBIIIEE 3HA4YCHUA, pasMax, OUCHICPCUs, CTAHAAPTHOC
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJI€KaTh, MHTEPIPETUPOBATH
MH(OPMALIMIO, IPEACTABICHHYIO0 B Tab/luIax, Ha JuarpaMMax, rpadukax,
OTPaXXarollyl0 CBOKWCTBA PEAIBHBIX MPOLECCOB U SIBJCHUI; MPEICTABIATh
uH(pOpMallMI0O € TIOMOIIbIO TaOJMII M  JOuarpamM; HcciIeaoBaTh
CTaTUCTHUYECKHE JaHHBIE, B TOM 4YHCIE C NPUMEHEHUEM TIpapHuuecKux
MCETOHOB U 3JICKTPOHHBIX CPCACTB, I‘pa(l)I/I‘-ICCKI/I HCCJICA0BaTh COBMCCTHBIC

HaOJIIOZICHUS C TIOMOIIBIO TUAarpPaMM PACCEMBAHMS M JINHEWHON PETPECcCUu

VYMeHue onepupoBaTh IOHATHAMM: CIy4YaWHBIM ONBIT M CIy4alHOE

COOBITHE, BEPOSTHOCTh CIIY4aHOTO COOBITHS, YMEHHE BBIYUCIATH
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BEPOATHOCTh C MCIOJb30BAaHUEM TIpapUUECKUX METO/N0B; MPUMEHSThH
(GOopMyNbl CIIOKEHHS UM YMHOXKEHMsI BEpOSTHOCTEH, (GOpMyly HOJIHOMN
BEpOSATHOCTH, Gopmyny bepHymim, komOuHaTopHbIE (DaKkTBI U (HOPMYIIBL;
OLICHMBATh BEPOSATHOCTU pEAIbHBIX COOBITUH; YMEHHUE OIepUpOBATH
NOHATHAMM: CIIy4aliHas BEIMYMHA, pPAaclpeiciieHUE BEPOATHOCTEM,
MaTEMAaTUYECKOE O0XKHMJIAHUE, IUCIEPCUS M CTAaHAAPTHOE OTKIOHEHHE
CIlyuaifHOH  BEeNWYMHBL, (YHKIMU PpaACTIpENCNICHUs ¢  IUIOTHOCTH
PaBHOMEPHOT0, TIOKA3aTeIbHOTO U HOPMAJIbHOI'O PaCIpe/leeHNii; YMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACIPEICIICHUN A PEeLleHUs 3a1ady;
3HAKOMCTBO C MOHATHUSIMH: 3aKOH OOJIBIIMX YHCEI, METOAbI BRIOOPOYHBIX
UCCJIEJOBAaHUM; YMEHHE MPUBOAUTHL MPUMEPHl MPOSIBICHUSA 3aKOHA
OOJIBIIMX 4YHCEd B MPUPOJHBIX M OOIIECTBEHHBIX SBICHHSX; YMEHUE
OIEpUpPOBaTh MOHATUSIMHU: COYETAHUE, MEPECTAHOBKA, YHMCIIO COUYETaHUH,
YHCIIO  NEepecTaHoBOK, OuHOM  HploTOHa; yMeHHe  NPUMEHSTH
KOMOUHATOPHBIE (PAKTHI U PACCYXKAEHUS Ui pELICHMs 3a/1ad; OLlEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHIA; COCTABIATh BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenHue ONCprupoOBaTh IIOHATUAMMU TOYKa, npsamas, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJINYMHA YIJIA, INIOCKHUI yroJi, IByTrpaHHBIN
yroJl, TPEXIPaHHBIM YroJl, CKpeUIMBalourecs MpsMble, Napalie]bHOCTh U
NEPNCHAUKYIAPHOCTh MPAMBIX U HHOCKOCTGI\/’I, yroia Mexay IpsIMbIMU,
Yrojl MEXAYy TMpSIMOM U IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH,
paccTosiHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXKIY HNPSMBIMH,
pacCTodHUC MCEKAY INIOCKOCTAMU, YMCHHE UCIIOJIB30BATh MpPU PCUHICHUU
3aaa4 HU3YUYCHHBIC q)aKTI)I U TCOPEMBI INNIAHUMETPHUH, YMCHHE OLCHHBATH
pasMepbl OOBEKTOB OKPYXKAIOILEro MHUPA; CTPOUTh MaTeMaTHYecKHe
MOACIN C TIOMOUIBIO TCOMCTPHUYCCKUX MOHATHHA U BCJIMYHMH, PCIIAThb

CBA3aHHBIC C HUMU MMPAKTHUYCCKUEC 3aJa9U

YMeHue omepupoBaTh MOHATHUSAMH: IUIOMAAb (UTYPBI, 00BEM (GUTYpPHI,
MHOTOTPaHHHK, TPaBWIBHBIA MHOTOTPAaHHHK, CEUYCHHE MHOTOIDaHHHKA,
Ky0, mapajuleNenunesn, Npu3Ma, NUpamMuna, ¢urypa M MOBEPXHOCTb
BpallleHHs, LWIMHApP, KOHYC, map, cdepa, iomaas cepbl, MIomanb
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHYycCa, IHIMHIpa, O0BEM Kyoa,
NPSMOYTOJIBHOTO TapauleNieNuIeaa, MHUPaMUIbl, TPHU3MBI, IMIHHIPA,
KOHYycCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHHUS KOHyca W IIMJIMHIpA,

napamiCiibHbIE OCHU HWJIM OCHOBAaHHIO, CCYCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromasicss cgepbl, IWIMHAPA, KOHYCa; YMEHHUE CTPOUTh CEUYEHHE
MHOTOI'paHHMKA, M300pa)xkaTb MHOIOIPaHHMKH, (QUIypbl U MOBEPXHOCTH
BpalllEHUs, X CEUYECHHUs, B TOM YHCJIE C IOMOILIBIO MIEKTPOHHBIX CPENICTB;
YMEHHUE TMPHUMEHSTh CBOWCTBA T'€OMETPHYECKUX (UTYp, CAMOCTOSATEIHHO
(bopMynHupoBaTh ONPEAEICHUs U3y4aeMbIX (PUTyp, BBIIBUTATh FMIIOTE3BI O
CBOWCTBaX M IMpH3HAKax TIeoMeTpHuYecKuX (uryp, oOOCHOBBIBaTH WIIH
ompoBepraTb MX; yMEHHE MPOBOIUTH Kiaccupukanuio ¢uryp 1o
pa3MyYHbIM TpU3HAKAM, BBIIOJHATh HEOOXOAUMBIE JIOMOJHUTENbHbIE

IMOCTPOCHUA
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YMeHne omnepupoBaTh IOHSTHUAMU: JBW)KEHHE B  IMPOCTPAHCTBE,
napajuieTbHbId MEPEHOC, CUMMETPUS Ha IUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHWe TOM00US, TMMOAO00HBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHbIE M IOAOOHBIE (UIYpHI, B TOM 4YHCIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BATh T€OMETPUUECKIE OTHOIICHUS TIPU
peIIeHUH 3aJ]a4; HAXOJIUTh TEOMETPUUYCCKUE BEIWYUHBI (JJIMHA, YTOJ,
MJI0MIah, OOBEM) TIPH PEIICHUH 3a/1a4d U3 JIPYruX y4eOHBIX MPEAMETOB H
U3 pealbHOM >KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE BEITMYUHBI
(nmuHa, yroi, IUOmAAb, O0BEM, IUIOMIAJb IMOBEPXHOCTH), HCIOIB3YS
W3YYCHHBIC (POPMYJIBI U METOJbI, B TOM YHCIIC: IUIOIIAJb MMOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUomanas chepbl; 00bEM Kyoa,
NPSIMOYTONBHOTO ~ TapaJUIeNieNuIea, MHPAMHUbI, TPHU3MbBL, IWIMHApPA,

KOHYCa, Il1apa; yMEHUE HAXOIUTh OTHOIlIEHHE 00BEMOB MOAOOHBIX GUTYP

YMeHue ornepupoBaTh MOHIATHSIMU: MPSMOYTOJIbHASI CHCTEMa KOOPIWHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTOPOB,
MpOU3BEICHHE BEKTOpa Ha YHCIO, pa3joXKEHHe BEeKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEICHHE, BEKTOPHOE TMPOU3BEACHHUE, YOl MEXIY
BEKTOpaMHU; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM W KOOPAWHATHBIA METO]

AJI pECIICHUS TCOMCTPUICCKHUX 3aJad U 3aa1 APYTrux y‘Ie6HbIX npeaMETOB
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YMenue BBIGI/IpaTL HOI[XOI[?IIJ_II/If/’I MCTOJ AJid pCIICHUS 3aa4u,; IOHUMAaHUC
SHAYUMOCTH MATCMATHUKKW B H3YYCHUW IMPUPOIHBIX U O6IIICCTB€HHI)IX
poueccCcoB M HBHCHHﬁ; YMCHHEC PACIIO3HABATb IIPOSABIICHUC 3aKOHOB
MAaTCMAaTUKH B UCKYCCTBC, YMCHHUC IMMPUBOAUTE NPUMEPBI MATCMATHYCCKUX

OTKPBITHIA POCCUICKON M MUPOBOM MaTEMaTUYECKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1€MEHT COACPKAHUS

Yucna ¥ BEIYUCICHUS

1.1 Hatypanbssle u nensie uncina. [Ipu3Haku qeIMMOCTH LENBIX YUCEI
12 Panmonaneupie yucna. OOBIKHOBEHHbIE U JECSATHYHBIE JIPOOHM, TPOILIEHTHI,
. OeCcKOHEYHbIE IepUoANYECKUe 1podu
13 Apudmernueckuii KOpeHb HaTypalnbHOW creneHd. J[eiicTBus ¢ apupMeTHUECCKUMH
' KOpHSIMU HAaTyPAJIbHOU CTEIIEHU
L4 Crenens ¢ nensiM nokasareneM. CTeneHs ¢ paMoHaIbHBIM IToKa3areneM. CBolicTBa
' CTENEHU
L5 CuHyC, KOCHMHYC M TaHTEHC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yncna. /leciTuuHble U HaTypalibHbIE JTOTapupMbl
JleiictBuTenpHble 4YHcla. ApuMETHUYECKHE ONepaluu C JACHCTBUTEIHHBIMH
1.7 yrciaamu. [IpuOmkEHHbIC BRIYMCICHHUS, IPaBUIIa OKPYTJICHUS, TPUKHUIKA U OI[CHKA
pe3yJibTaTa BEIYMCICHUN
1.8 [IpeoOpa3zoBanue BeIpaKeHUH
1.9 KommuiekcHsle yncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Ienbie u 1pOOHO-palIMOHATIBHBIE YPABHEHUS
2.2 WppanmonansHble ypaBHEHUS
23 TpuronomeTpuueckre ypaBHEHUS
2.4 [TokazaTenbpHBIC U JOTapUPMUUECKUE YPABHEHUS
2.5 [enble 1 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 IToka3zarenbHble U JOrapupMUYecKre HEpaBEHCTBA
2.8 Tpuronomerpruyeckre HEpaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C apaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHU. OnpeaenuTeb MaTPULIbI
3 OyHKIUU U Tpaduku




OyHKIUA, cnocoObl 3amanus ¢GyHKuuH. I'paduk ynknuu. B3zaumHO oOpaTHBIC

> ¢dbyakuun. YérHbie 1 HeYéTHBIC QyHKIMH. [lepuoandeckue GyHKIIUN
Ob6nacTh ompeneneHUss M MHOXECTBO 3HaueHuM ¢yHkuuu. Hymu QyHkuuu.
30 [IpomexxyTku  3HAKOMOCTOAHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MHUHUMYMBI ¢GyHKIuH. Haubonbliee u HauMeHbllee 3HAYCHHE
GbyHKIMH Ha IPOMEKYTKE
313 CrenenHast (yHKIMS C HaTypalbHBIM M IICNIBIM IOKa3zatenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHs 71-Oi CTETIEHU
34 Tpuronomerpuueckne QPyHKIIUU, IX CBOWCTBA U TPaPUKH
3.5 [TokazarenbHas u norapudmudeckast GyHKIIUH, UX CBOWCTBA U TpapuKu
16 Touku paspeiBa. AcumnTotel rpadukoB ¢yHknuil. CBoiicTBa  QYHKIHIA,
' HEMpPEpBIBHBIX Ha OTPE3Ke
3.7 IlocnenoBaTebHOCTH, CIIOCOOBI 3aJaHKs ITOCIEI0BaTEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuaeckas mporpeccun. Dopmysa CIOKHBIX MTPOIIEHTOB
4 Hauana marematrnueckoro aHajinsa
4.1 [IpousBoanas ¢pyukiuu. [Ipon3BoaHbIE 2€eMEHTapHBIX (PYHKUINN
[IpuMeHeHHe TPOM3BOAHOM K WCCIEAOBAHUIO (YHKIMHA HAa MOHOTOHHOCTh H
4.2 JKcTpeMyMbl. Haxoxk/ieHne HanOONbIIero U HauMEHBIIEero 3HaYeHUs (GyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHokecTBa U JIOTUKa
5.1 MHoxecTBO, onepaiu Haja MHOXecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OmnucarenbHast CTATUCTHKA
6.2 BepostHOCTB
6.3 KombOunaropuka
7 Teomerpust
7.1 @urypsl Ha TNIOCKOCTH
7.2 [Ipsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tenma 1 NTOBEpXHOCTHU BpaIlICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

» Maremaruka. ['eomerpus; 10 kiacc. yriyonenHoe ooydenue Mepansak A.T'.,
Homuposckuii 1.A., [TonsxkoB B.M.; nox penakiueii [logonsckoro B.E.
OO111€CcTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTenbCKUii LIEHTP
«BEHTAHA-T'PA®»; Akunonepnoe o0mectBo «M3narensctBo «IIpocBemenue
* Maremaruka. ['eometpust; 11 kiacc. yriyonennoe ooydenune Mepaisik A.l'.,
Homuposckuit 1.A., Ilomsaxos B.M.; nox penakuuen I[logonsckoro B.E.
OO611ecTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTenbekuii IEHTP

«BEHTAHA-T'PA®»; Axumonepnoe obmectBo «M3aarensctBo «lIpocBemienne

METOJAUYECKHUE MATEPHUAJIBI J1J151 YUUTEJIA
1 b.I'. 3uB. lugaktrueckue matepuaibl 1o reomerpun aist 10-11 kmacca. — M.

ITIpoceemenue, 2019

IHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETHU
UHTEPHET

https://resh.edu.ru/subject/lesson/4756/conspect/203541/

https://eom.edu.ru/

http://school-collection.edu.ru/
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