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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaK 00€CIIEYUBAET BOZMOKHOCTh U3yUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PELICHUU N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LHMKJIA, B YaCTHOCTU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBHUIYAJIBHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
U3YYEHUU TEOMETPUM uepe3 O00eCredYeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCHOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(opMHUpOBaHKE OCO3HAHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpuu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHKE YMEHUS paCllO3HABaTh HA YEPTEkKaX, MOACISIX U B PEaTIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TeOpuil, GOpMUpOBaAHME MOHUMAHUS POJM AKCUOMATHKHU MpHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpOBaHUE TMPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYalUSX U MPU U3YyYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «maccax sBisarOTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPHHM Ha YTiayOJEHHOM YpOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHoil paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUUYCCKUMH TTOHATUSIMH M HABBIKAMH ITOCJICIOBATEIBLHO U MMOCTYNATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOJDKEHUIO H3YyUYCHUS MATEMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COIEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE IOHATHUA CTEpEOMETPUH. ToUKa, MpsiMasi, MIOCKOCTb, TPOCTPAHCTBO.
[TonsiTHe 006 aKCMOMATUYECKOM MOCTPOECHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUHU
U CJIEACTBUS U3 HUX.

B3anmHOEe pacronokeHwe ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
IapajuIeNIbHbIE U CKPEIIMBAOIIMECS NpsAMbIC. [[pU3HaKK CKpEMMBAIOIIUXCS PSMBIX.
[TapannenbHOCTh MPSAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleIbHbIC MPSMbIC B
IPOCTPAHCTBE, MAPAJJIEIBHOCTh TPEX MOPSIMBIX, NAPAUIEIbHOCTh NPSIMOM H
wiockocTH. [lapaniensHoe U LIEHTpalbHOE MPOEKTUPOBAHHE, H300pakeHne QUryp.
OcHOBHBIE CBOICTBA MapajuIeIbHOIO MpOEeKTUpoBaHus. HM300paxeHnue ¢uryp B
[apaJuIeIbHOM NPOEKUWH. YTJbl C COHANPABIECHHBIMA CTOPOHAMH, YIOJl MEKIY
IpsAMBIMM B IIpocTpaHcTBe. IlapamienbHOCT  IIOCKOCTEH:  IapalljeibHbIE
IJIOCKOCTH, CBOMCTBA IapajuIeNIbHBIX IIOCKOCTEN. [IpocTeninne npocTpaHCTBEHHBIE
(urypsl Ha INIOCKOCTH: TETPASP, NapajuieIenunea, IOCTPOCHUE CEYEHUH.

[leprieHIUKYISPHOCTh OPSIMOM M IUIOCKOCTH: NEPNEHIAUKYJSPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBIC MTApaJUICIIbHBIE U IEPICHAUKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIAPHOCTH IIPSIMOM U IIJIOCKOCTH, TEOPEMA O IPSIMOM IEPIICHAUKYIISIPHON
I0cKOoCTH. OpTOroHaJIbHOE NPOEKTHpOBaHHE. [leprneHIUKYIsIp M HAKIOHHBIE:
pacCTOSIHWE OT TOYKMA 10 IUIOCKOCTH, PACCTOSIHUE OT MNPSIMOM 1O IIOCKOCTH,
npoekuusi (Urypbl Ha IUIOCKOCTh. llepneHAMKyISpHOCTh IUIOCKOCTEH: NpHU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX NeprneHIUKyYJIIsIpax.

VYTIabl B IPOCTPAHCTBE: YIOJI MEXKy NPSIMOU U INIOCKOCTBIO, IByTPAHHBIN YOI,
JIMHEWHBIM YToJI IBYTPAHHOTO yria. TpéXrpaHHbI U MHOTOIpaHHble yribl. CBOWCTBA
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX M JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHukoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yroapHas
MpU3Ma, MpsiMasi U HAKJIOHHAs MPU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, npsAMOYroJdbHBIA MAapaJUIEICIUIE] U €ro CBOKMCTBA. Kparuaitume
IyTH Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpancTBeHHas
teopeMa [ludaropa. Ilupamuna: n-yronbHas nupamuaa, npaBuibHas M ycedEHHas
nupamuabsl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUIBLHOM IMMHPAMUIBI.
[IpaBuiibHBIE MHOTOIPDAHHUKH: MpPABUIbHASA IMpU3Ma W NpPaBUIIbHAs TNHPAMHUAA,
MpaBUJIbHAsl TPEYroJibHas MUpaMua U MPaBUIbHBINA TeTpadap, kyO. IlpencraBienue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKA3AP U UKOCABP.



Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOIl TMOBEPXHOCTH U TMOJHOW TMOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIATh
OCHOBaHUi, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3Mbl. [Inomans OoxoBoi
IOBEPXHOCTH U IIOBEPXHOCTH INPABWIBHOW NHMPAMHIBI, TEOpeMa O IUIOMIAIN
YCEUEHHOW TTUPAMU/IBI.

CummeTpuss B OPOCTPAHCTBE.  ODJIEMEHTBl  CUMMETPHHM  MPaBUIIbHBIX
MHOTOIpaHHUKOB. CHMMETpHUsT B MNPaBUJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
Iapajulesienunesa, CUMMETpPUs IPABWIBHBIX IPU3M, CHMMETPHUS NPABUIBHOU
UPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJEBOTO
BEKTOpPAa, BEKTOPbI KOJUIMHEApHBIC, COHANPABIEHHBIE W  IPOTUBONOJIOXKHO
HaIlpaBJICHHBIC BEKTOPBI. PaBEHCTBO BEKTOPOB. J[EMCTBUSA C BEKTOPAMHU: CIIOKEHUE U
BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHUE BEKTOPA HA YUCIIO.
CaoiicTBa cioxeHusi BeKTopoB. CBoMCTBAa YMHOXKEHUsI BEKTOpa Ha yucio. [lonsarue
KOMIUTaHapHble BEKTOpBI. [Ipu3Hak kommuranapHocTn TpEX BeKTOpoB. lIpaBmio
napajienenunena. TeopeMa O paslIoKEHWH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTOopaM. lIpsiMmoyrospHass cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl
BekTOpa. CBfA3b MEXIy KOOPJAMHATaMH BEKTOpPA M KOOpAMHATAMH TOYEK. YTOII
Me) 1y BeKTopamu. CKalnsipHOE NPOU3BEICHUE BEKTOPOB.

11 KUIACC

Tesa Bpamenus

[loHsATHA:  UWIMHIOpPUYECKAss TOBEPXHOCTb, KOHMYECKAass IOBEPXHOCTb,
cepuueckas MoBEpXHOCTh, 00pa3yrolue noBepxHocte. Tena BpalieHust: UIUHAIP,
KOHYC, YCEY€HHBIH KOHYC, c(epa, map. BsaummHoe pacnosoxxeHue cdepsl u
IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M300paxkeHue Ten BpalleHHs Ha
miockocTh. Pa3BépTka uunuuapa u konyca. Cummerpus chepsl 1 mapa.

O0bEéM. OcHoBHbIE cBolcTBa 00BEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Tapajuienenunena u cieactBus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHON MpHU3MBbl, LUUIUHApPA, NUpaMUIbl U KoHyca. OOBEM Iapa M IIapoOBOTO
CEerMeHTa.

KomOuHanuu Tten BpaiieHuss W MHoOrorpaHHukoB. Ilpu3ma, BhucaHHas B
UWJIMHAP, ONMCaHHAasg OKoJIo nunuHApa. [lepeceuenue cdepsl U 1mapa ¢ mIOCKOCTHIO.
Kacanune mapa u chepsl miockoctsio. [loHsTHE MHOTOIpaHHUKA, ONMMCAHHOTO OKOJIO
cdepsl, cepbl, BIUCAHHOW B MHOTOI'PAaHHUK WJIM TEJIO BpalllEHUSI.

[Imomanas MOBEPXHOCTH WWJIMHIpA, KOHYca, IUlomaab chepbl M €€ yacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OO0BEMOB, TIUIOMIAECH TOBEPXHOCTEM



noaoOHbIX ¢uryp. IlpeoOpazoBanue mnomobusi, romoreTus. PemieHue 3amad Ha
IJIOCKOCTHU € UCTIOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHUii MHOTOTPAHHUKOB M TEJI BPAILCHUS: CEUCHUS LWJIMHIpA
(mapanmienbHO M TEPHEHAUKYJISIPHO OCH), CEeUeHHs KoHyca (mapajuieibHbie
OCHOBAHHIO U TPOXOJSAIIUE Yepe3 BEPIIHHY), CEUEHHUs IIapa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CJIEIOB, METOJ BHYTPEHHErO0 MPOCKTUPOBAHHUS, METOJ MEepeHoca
CEKYIIEH TIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B mpoctpancTBe. Onepanuu HajJ BEKTOpaMH. BEKTOpHOE yMHOXKEHUE
BEKTOpOB. CBOKCTBA BEKTOPHOT0 YMHOXeHUs. [IpsMoyroyibHas cucrema KOOpAMHAT
B nmnpoctpanctBe. Koopaunatel BekTopa. PaznoxkeHue BekTopa 1o 0aszucy.
KoopaunaTtHO-BEKTOPHBIM METO/T IPU PEIICHUN FTEOMETPUUYECKHUX 3a7ad.

JABUKEeHMS B IPOCTPAHCTBE

JIBvkenuss mpoctpancTBa. OToOpakeHus. J[BMKEHUST W PABEHCTBO (QUTYD.
OO6mue cBoiicTBa JBWKEHWH. Buasl JBWKEHUN: TapauUIeIbHBIM IEPEHOC,
LIEHTpaJIbHAasl CUMMETpPUs, 3€pKajibHasi CUMMETpPHUs, IMOBOPOT BOKPYT MPSIMOIA.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHS» (YIJIYBJEHHBIH YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3ULKU OOYYAIOLIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOIO OOIIECTBa, MPEICTABIEHUE O MAaTEMATHUYECKHUX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3JIUYHBIX  CTPYKTYp, SBJICHHH, MPOILEIYP
IPaKJaHCKOTO 001ecTBa (BHIOOPHI, ONMPOCHI U IPYroe), yMEHUE B3aUMOICHCTBOBATh
C COIIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUMCKON TPAKIAHCKON HUIACHTUYHOCTH, YBAXKEHUS K
IIPOLIVIOMY M HACTOAILIEMY POCCUMCKOW MAaTE€MaTHUKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOM MATEMAaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE HJTHUX JIOCTHKEHUM B JPYruX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU;

3) 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JYXOBHBIX I[EHHOCTEH POCCUICKOTO Hapoaa, cPOpMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUWA, 3TUYECKOTO IOBEAECHHUS, CBSI3aHHOIO C IPAKTUYECKUM



NPUMEHEHUEM JTOCTHKEHUM HAYyKU U JIEATEIbHOCTBIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IIOCTPOEHUE YCTOWYMBOTO Oy IyILIErO;

4) 3cTeTHYeCKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYas JCTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, pacCy ACHUN, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHKE:

c(hOpPMHUPOBAHHOCTh YMECHHS PUMEHSITh MaTEMaTHYECKUE 3HAHUS B MHTEpECax
3I0pOBOro0 M Oe3omacHOro oOpa3a >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBBIO (3I0pOBOE MHUTAaHHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryinsapHas (u3udeckas AaKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHSTUAX CIIOPTUBHO-03/I0POBUTEILHOMN AESTEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH TPYAOIIO0US, UHTEPEC K PA3TUUHBIM
chepam mnpodeccuOHATBHOM JesATEIBbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €€
MPUJIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUJIaHbI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTUYeCKOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH JKU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B  PEIICHUM MPAKTUYECKUX  3a7ad
MaTeMaTU4YECKOU HAPaBIECHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TMOHUMAHUE  BIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOU
Cpelibl, 0OCO3HAaHUE TI00ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPpo0ieM, OpUeHTaIMs Ha
MPUMEHEHUE MaTEMAaTUUECKUX 3HAHUU JIJIsl pEIICHUS 3a7a4 B 00JaCTH OKpY Karomiei
cpenbl, IJIAHUPOBAHHME TIOCTYNKOB M OLEHKH HUX BO3MOXHBIX MOCIEACTBUM Jis
OKPY’KaIOIIEU CPEIBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTHKH, TOHUMAaHUE MaTeMaTHYECKOU
HayKH Kak c(epbl 4eJIOBEUECKON JeATEebHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH
IUISl pa3BUTHSI LIMBUJIM3AIMU, OBJIAJICHHE SI3bIKOM MATEMATHUKA U MaTEeMaTHU4YECKOM
KYJbTYPOU KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISITh TPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBpble Jiornueckue aeiicTBUA:



BBISIBIISITh M XapaKTE€pU30BaTh CYIIECTBEHHbIE NPHU3HAKKM MaTEeMaTHUYECKHX
00BEKTOB, TTOHSATUH, OTHOIICHUN MEXIYy MOHATHSAMHU, (DOPMYITUPOBATH OMPEACIICHUS
MOHSITHUM, YCTaHABIUBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(UKALUN, OCHOBAHUS AJIs
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIM3a;

BOCIIPUHUMAT, dbopmynupoBaTh M IpeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPUTENbHBIC U OTPUIIATENIbHbIE, €TUHUYHbIC, YACTHBIE U 00II1e, YCIOBHEIE,

BBISIBIIATh MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYHS B
(dakTax, MaHHBIX, HAOTIOMECHUSAX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JieNaTh BBIBOJIBI C MCMOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIOUEHNH IO aHAIOTHH;

MIPOBOANTH CaMOCTOATEIBHO OKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHIM
(OpsiMble ¥ OT IPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIUIO, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

BBIOMpATh Croco0 pemieHuss ydeOHOM 3amayu  (CpaBHHBATh HECKOJIBKO
BAPUAHTOB PEUICHUS, BBIOMPATh HAMOOJEe MOAXOAAIIMNA C YUETOM CAMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEAOBATEIbCKANM WHCTPYMEHT TMO3HAHUA,
(bopMyIupoBaTh BOIIPOCHI, bukcupyroume IIPOTUBOPEYHE, npo0iemy,
yCTaHaBIMBATh UCKOMOE M JJaHHOE, (JOPMHUPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO
MO3UINI0, MHCHHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CINTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYecKOro oO0ObeKTa, SBJIEHMs, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy O0OBEKTaMH, SIBICHUSIMH, TPOILIECCAMU;

CaMOCTOSITeNIbHO (hOpMyJIMpoBaTh OOOOIIEHHS U BBIBOJABI IO pe3yJibTaTaM
IpPOBEAEHHOTO  HAONIONEHHUS,  HUCCIENOBaHMs,  OLEHUBaThb  JIOCTOBEPHOCTH
MOJIyYeHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TIpollecca, a TaKKe BBIJIBUTATh
MPEIMOJIOKEHHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATE IePUIIMTHI MH(POPMAIIMM, NAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U ISl pEIICHUS 3a]1a4u;

BBIOMpATh WH(OPMAIUIO W3 HWCTOYHMKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh MHGOPMAIMIO PA3TUIHBIX BHJIOB U (OpM
Mpe/ICTaBJICHHUS,

CTPYKTYpPUPOBAaTh HMH(POPMAIIUIO, TMPEIACTABIATH €€ B pasIuyHBIX (opmax,
WJUTFOCTPUPOBATH TpapUIecK;



OLICHUBATh HaJEXKHOCTD uHpOopMaLuu 1o CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE N CTBHS

Oo01menue:

BOCIIPUHUMATh ¥ (POPMYIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMH U
IEJIIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX H
IMUCBMCHHBIX ~ TEKCTaX, JlaBaThb TMOSCHEHHS 10 XOJy pCIICHHS 3ajavH,
KOMMEHTHPOBATh TOJyYCHHBIN Pe3yJIbTaT;

B XO0/€¢ OOCYXIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
MpOoOJIEMBI, peIaeMoi 3a/1auu, BHICKA3bIBATh UJICH, HAIICIICHHBIE HA TIOUCK PEIICHMS,
COTOCTAaBIIATh CBOM CYXACHHUS C CYXKJICHHSIMH JPYTUX YYaCTHUKOB JIHAJIOTa,
oOHapy)XMBaTh pa3IWYMe MW CXOJCTBO TO3UIMH, B KOPPEKTHOH Qopme
(hopMyJIMpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;

MIPEACTABIATh PE3YNbTAThl PEIICHUS 3aJad, JKCICPUMEHTa, HMCCIICIOBAHUA,
MIPOEKTa, CaMOCTOATEIHLHO BHIOWpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3a1ad
MIpe3eHTAIM U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE eiiCTBUS

Camoopranuzamnus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3a]a4yM, BIOUpATh CIIOCOO perieHUus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUMN ¢ yU€TOM HOBOU UH(POPMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJICKT:

BJIAJICTh HABBIKAMU TO3HABATEILHON pedekcun KaKk OCO3HAHUS COBEPIIAEMBIX
JEUCTBUA W MBICIUTEIBHBIX MPOILIECCOB, WX pE3YyJbTaTOB, BJANIETh CIOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJISI MPOILIECCa U PE3YJbTaTa PEIICHUS MaTeMaTUYECKON
3a7a4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh NpPHU PEHICHUM 3aJ]1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBIEHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yjbTaTa 1IN U YCIOBUAM, OOBSCHITh MPUUUHBI
JOCTUKEHUS WJIM HEAOCTHXKCHUS PEe3yJbTAaTOB JACSATEILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MOHMMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAHJHOW W WHIMBUAYaJIbHOU
paboTHI IPU pEelIeHNH YU4eOHBIX 3a/a4, TPUHUMATH 11€71b COBMECTHOMN JESATEILHOCTH,
IJIAHUPOBAaTh OpraHU3aIlMI0 COBMECTHOW pabOThl, pacmnpenessTb BHUIbI PpadoT,



JIOTOBAapUBAThCA, OOCYX IaTh MpOILIECC M PE3yNbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFOICH;

Y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYXKIACHUS, OOMEH MHCHH,
«MO3TOBbIE HITYPMbD» U UHBIE), BBIMIOJHATH CBOIO YaCTh PabOThI U KOOPAMHUPOBATH
CBOU JICUCTBUSA C APYTMMH YJIEHAMH KOMaHbl, OLICHUBATh KAYECTBO CBOETO BKJIAJA B
o0muii  WPOAYKT MO  KpUTepusM,  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMH
B3aNMOJECHUCTBUA.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUM TIpU
pELIeHUH 337a4 U TPOBEACHUHN MAaTEMaTHUYECKUX PACCYKICHUN;

e TIPUMEHSITh AKCHOMBI CTEPEOMETPUU W CIEJICTBUS W3 HHUX MPHU PEIICHUU
reOMETPUYECKUX 33]1aY;

e KJaccupuUUpPOBaTh B3aWMHOE pACIHOJOKEHUE TMPSAMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CcBOOOJHO ONEPHUPOBATH MOHATUAMHU, CBI3AHHBIMU C YIJIAMH B IPOCTPAHCTBE:
MEXI1y IPSIMBIMHU B IPOCTPAHCTBE, MEXKY MPSIMON U TUIOCKOCTHIO;

e CBOOOJHO ONEpPUPOBATH NOHATUSMHU, CBA3aHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHABbl MHOTOIPDAaHHUKOB (IIpHU3Ma,
nupamMuia, NpsSMOYTOJIbHBIN Tapaijiesienurne, Kyo);

e KiaccUpUIIUPOBATH  MHOTOTPAaHHHKH,  BbIOMpass  OCHOBaHUS  JUIA
KJIacCU(PUKaLUU;

e CBOOOJHO  OINEpPUpPOBaTh  MOHATUSIMM,  CBSI3AHHBIMM C  CEYCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINOJHATH NMAapaNIETbHOE, HEHTPAIBHOE U OPTOTOHAIBHOE POEKTUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIMOJIHATh U300paKEeHHs PUTYP HA IIOCKOCTH;

e CTPOUTH CEYEHHS MHOTOTPAHHUKOB PA3IUYHBIMH METOJIaMH, BBITIOJIHSITH
(BBIHOCHBIE) TJIOCKHME YEPTEX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOIMIAIN MOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpHU3Ma, MUPaMHa),
r€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYJT;

e CBOOOJHO ONMEPUPOBATH MOHITUSIMH: CHMMETPHS B IPOCTPAHCTBE, LICHTP, OCh
Y TUIOCKOCTh CUMMETPHH, IEHTP, OCh U TIOCKOCTh CUMMETPHUH (DUTYPBI;

e CBOOOJHO ONEpPUPOBATh NOHATHUSAMH, COOTBETCTBYIOUIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJHSATH ACUCTBUS HAJ BEKTOPAMHU;



pelmath 3aJadyd  Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOLIEHUW U
HaXO0XJICHUE F€OMETPUUYECKUX BEIUYMH, IPUMEHSS U3BECTHBIE METOIBI IIPU
pElICHNH MAaTEMAaTHYECKUMX 3a1ad MOBBIIMIEHHOTO M BBICOKOTO YPOBHS
CJI0’KHOCTH;

IPUMEHATh  HPOCTEHIIME IPOIPAMMHBIE  CpPEACTBA U JJICKTPOHHO-
KOMMYHHUKAIITUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4;
U3BIIEKAaTh, MPEOOPa3oBBIBATh U HMHTEPHPETUPOBATH HH(DOpPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, NpeACTaBICHHYIO Ha
yepTexKax U pUCyHKax;

IIPUMEHSTH IIOJIyYEHHbIEC 3HAHUs Ha MPAKTUKE: CPABHUBATH U AHAJIM3UPOBATH
peanbHbIE CUTYyallMH, NPUMEHATh U3YYEHHBIE ITOHATHS B MPOLECCE IOUCKA
pelleHrsT MaTeMaTU4ecKd C(HOPMYIUPOBAHHON MPOOIEMBbI, MOJAEIHUPOBATH
pealbHbIE CHUTYyallUM Ha s3bIKE T'€OMETPHUM, HCCIEAOBaTh IIOCTPOCHHBIE
MOJICJIM C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATHUM U TEOpEM, almapara
anreOppl, pelaTth NPAKTUUECKUE 3a/ayd, CBSI3aHHBIE C HAXOXACHHUEM
r€OMETPUYECKHUX BEJINYNH;

MMETh TMPEACTABICHHUS] 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUM Kak
COCTaBHOM YacTH (yHJaMEHTA Pa3BUTHUSI TEXHOJIOTHH.

K xoniry 11 kiaacca oOyyaromuiicst HAy4uTCs:

CBOOOMHO OMEpPUPOBATh MOHATHUAMHU, CBS3AHHBIMH C IHJIMHAPHYECKOMH,
KOHMYECKOM ©  ceprudeckod TMOBEPXHOCTIMHU, OOBACHITH CHOCOOBI
MOJTyYCHUS;

OMEepUPOBATh TMOHATUAMH, CBA3AHHBIMH C TEJaMU BpAILCHUS: HUIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh TeNa BpalieHus (MUIMHAP, KOHYC, cdepa U 1ap) U OObSCHATh
CHOCOOBI MOTYYEHUs TEJ BPAILCHHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPhI U MIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHMKOB UM TEJl BpalleHus,
00BEMBI W TUIOMIAJM TOBEPXHOCTEM MHOTOTPAaHHUKOB M TEN BpaIlleHUS,
TeOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmy;

CBOOOHO OIEpPHPOBATh TMOHSATUSMH, CBSI3aHHBIMH C KOMOWHAIMSMHU Tell
BpalleHUs] U MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIHUCAHHBIM B cdepy u
omHCaHHbI OKoJIO cephl, chepa, BOMCaAaHHAS B MHOTOTPAHHHUK HIIA TEJIO
BpAIllCHUS;

BBIUMCIISITH COOTHOIICHHUS MEXKIY IJIOMAASIMH TIOBEPXHOCTEH M 0O0BbEMaMu
ITOJTIOOHBIX TEI;

M300pakaTh u3ydaemble (PUTYPHI, BBITIOMHSATH (BBIHOCHBIC) TIJIOCKUE YEPTEKU
W3 PHUCYHKOB TIPOCTHIX OOBEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHU3Y,
CTPOUTH CEUCHUS TEJ BPAICHUS;



U3BJIEKaTh, WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKNX (urypax, TMPEeACTaBICHHYI0 Ha
YepTekax U pUCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JICKaPTOBOM CHCTEME KOOPIMHAT;
peraTh TeOMETPHIECKUE 3a7]a4l Ha BBIYMCIICHUE YTJIOB MEKIY MPSIMBIMUA U
MJIOCKOCTSIMU, BBIUKCICHHE PACCTOSIHUNA OT TOYKH JO IJIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPHU PEIICHUH;

CBOOOJTHO ONEPUPOBATH TOHSATUSIMHU, CBSI3aHHBIMA C JBHXKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKCHNN;

BBITIOJIHATh ~M300paXEHUST MHOTOTPAHHMKOB W TEJI BpAIICHUS TpHU
napajijieJiIbHOM — NEpPeHoce,  IEHTPAJIbHONM  CUMMETPHUM,  3€pKaJIbHON
CUMMETPHH, MPU TTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOJ00NS;
CTPOUTH CEYEHUS MHOTOTPAHHHUKOB M TEJl BpaICHUS: CEUYCHHS IMIMHJIpa
(mapajuienbHO U TMEPHEHIUKYISPHO OCH), C€YEHHUs KOHyca (mapayiieibHbIe
OCHOBAHUIO U MPOXO/ISIIME Yepe3 BEPINHY), CEUCHHUS I1apa;

UCIOJb30BaTh METOJbl TOCTPOCHUS CEUYEHUH: METOJA CIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIIEH MTOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKHIE YTBEPIKICHHUS,;

MPUMEHATh TEOMETpPHYECKUE (aKThl ISl PEIICHHS CTEPEOMETPUUYECKHUX
3a/a4y, MPEANOaraloliMX HECKOJIbKO MIArOB pEIICHUS, €CIIH YCIOBUS
IPUMEHEHUS 33JIaHbl B SIBHOW U HESIBHOM (hopMme;

pemarh 3aJadyd  Ha J0Ka3aTeIhCTBO MATEMATHMYECKHMX OTHOIICHUH U
HaXO0XXJEHUE TEOMETPUICCKUX BEITMYUNH;

MPUMEHATH TPOTPAMMHBIC CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

NPUMEHSTH MOJTYYCHHBIE 3HAHUS HA MPAKTUKE: CPaBHUBAThH, aHATU3UPOBATH
U OILICHMBATh peajbHbIE CHUTyallMd, NPUMEHITh H3yUYCHHbIE TIOHSTHS,
TEOpEeMBbI, CBOWCTBa B TMPOIECCE TMOWCKA PEIICHUS MaTeMaTUYeCKU
chopMynupoBaHHON MPOOJIEMBI, MOJEIUPOBATH peaJIbHbIC CUTyallUM Ha
S3bIKE TEOMETPHUH, MCCIEAOBATh MOCTPOCHHBIE MOJIETH C HCIIOJIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH W TeOopeMm, anmapara ainreOpbl, peliaTh
NpaKTHYECKUe 3aJadd, CBS3aHHbIE C HAXOXKIEHHEM TIeOMETPUIECCKHIX
BCJTUYMH;

UMETh TIPEJICTABIICHUS OO0 OCHOBHBIX JTamax pPa3BUTHS TCOMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaeioB U (undposLIe)
n/n TEMIIPOrpaMMBbI Bcero  Konrtpoabnbiepadorsl  IIpakTuuyecknepadoTbl P
o0pa3oBaTe/ibHBIEPECyPCHI
1 BBeJIcHHE B CTEPEOMETPHUIO 23 https://mouypoku.pd/
5 B3anMHOe pacnonoxeHue npsmbIx 6 1 https://monypoku.pd/
B IIPOCTPAHCTBE
3 [TapannenbHOCTH NPSIMBIX U 8 https://mounypoku.pd/
IIJIOCKOCTEMN B IPOCTPAHCTBE
4 [leprieHAMKYAAPHOCTD NPAMBIX U o5 1 https://mounypoku.pd/
IIJIOCKOCTEHN B IPOCTPAHCTBE
5 VIJIbl B PACCTOSHUS 15 1 https://monypokn.pd/
6 MHororpanHuKu 7 1 https://monypokn.pd/
7 Bekrtopsl B mpocTpaHcTBe 11 https://monypoku.pd/
3 [ToBTOpenue, 0600IIEHNE U 3 1 https://mounypoku.pd/
CUCTEMaTHU3als 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 97 5 0
[TPOT'PAMME



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Kontpoabnbie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHanmuTHYECKass TEOMETPHS 15 1 https://monypokn.pd/
) [ToBTOpeHME, 0600IICHNE 1 15 1 https://mounypoku.pd/
cucTeMaTu3anus 3HaHUi
3 O6bEéM MHOTOTpaHHHUKA 17 1 https://monypokn.pd/
4 Tena Bpamenus 24 1 https://monypokn.pd/
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 https://mounypoku.pd/
KPYTJbIX TEJ
6 JIBIOKEHHS 5 1 https://mounypoku.pd/
7 IToBTOpenue, 06001IEHNE U 16 1 https://mounypoku.pd/
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 101 5 0



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, NPsAMasi, IIOCKOCTh
79 [IpumeHATh aKCHOMBI CTEPEOMETPUM M CIIEACTBUS W3 HUX NPU PELICHUU
' rEOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCT M HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3aUMHOE DPACIOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJsl, TpaHU JABYI'PAaHHOIO YIJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIA Yroa JBYTpaHHOrO yria, IpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTh MOHATUAMHU: MHOTOIPDAHHHMK, BBIOYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PaHHMK, 3JIEMEHTBI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOIOTPaHHUKOB (IHMpamujia, HpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccupunupoBare ~ MHOTOIpaHHMKHM,  BbIOMpass ~ OCHOBAaHHUS s
7.8 KJIacCU(UKaUU (BBIMYKJIbIE U HEBBIMYKJIbIE MHOIOIPAaHHUKH, MTPaBUIIbHbBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, TapajlieenuIeIbl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB
710 OOBSICHATh MPUHIUIBI IOCTPOSHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIOJb3Ys
' METO/I CJIE/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB HMPOCTBIX OOBEMHBIX (QUTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXKJAEHUE T'€OMETPHUECKUX BEIUYMH MO 0Opasiam
WIM alNrOpuUTMaM, MPHUMEHSsSI HM3BECTHBIE aHAJIMTUYECKHE METOIbl TpHU
7.12 pellleHnH CTaHJAapPTHBIX MaTeMaTHYeCKMX 3ajad Ha  BBIYHCIIEHHE
paccTosSHUN MEXIy ABYMS TOYKaMH, OT TOYKH IO MPSIMOW, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMU
Pemate 3amaun Ha HaXOXKIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
713 WIM alNrOpuUTMaM, MPHUMEHSsSI HM3BECTHbIE aHAJIMTUYECKHE METOIbl TpHU

PEHICHUN CTAHAAPTHBIX MATEMATUUYCCKHUX 3ada4 Ha BBIYMCICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIUMUCA MPAMBIMU, MCEKIAY prlMOfI 1 IINIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Borancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00BbEMaMU TOJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHsS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTypBI
W3Bnekath, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HH(GOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, mpeACTaBICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensTe reomerpudeckue (aKThl Ui PEIICHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJJararlliuX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBUS
NpUMEHEHHS 33J]aHbl B IBHOH (popme
718 [IpumensaTs mpocTeiiliue NpPOrpaMMHBIE CpPEICTBA UM AIIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TP PEIICHIH CTEPEOMETPUIECKUX 3a/1a9
719 [TpuBOANUTE HpHUMEPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHsTH MOydeHHBIE 3HAHWS HA MPAKTUKE: aHAJTM3UPOBATh peajibHbIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MOUCKA PEIICHHUS
MaTeMaTHYECKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIIUPOBATh PEaTbHbIC
7.20 CUTyallUd Ha s3bIKE T'€OMETPHUH, MCCIE0BATh IOCTPOEHHBIE MOJIENIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH U TeopeM, ammapara aareopsl,
pewatb ~ MpakTHUYECKHE  3aJaud,  CBS3aHHblEe C  HaXOXXIACHUEM
reOMEeTPUYECKUX BEITUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: IMIUHJIpPHUYECKass MOBEPXHOCTh, 0Opa3yrollue
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OmnepupoBaTh MOHIATUSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIApOBOH CJI0M, OCHOBaHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIlEHUS,




TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHAMH: MHOTOTPAaHHUK, BIHCAaHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHUS MKy IIOMAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxkaTs u3yyaemble (GUTYphl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYCHHS TeJ
BpallcHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HHGOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[TpumensTh reomeTpuueckue (GaxKThl ISl PEHICHHUsS] CTEPEOMETPHUECKUX
3a1a4, MPEINOoNaraiiiX HECKOJIbKO IIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JOCHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUSA BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YuCIiIo, O6’I)HCH$ITI), KaKHuUMH CBOI\/JICTBaMI/I OHH
o0JrazaroT

HpI/IMeHHTB IIpaBUJIO IapaJuICIICIIUIICAa IIPHU CII0KCHHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) IMMOHATHUAMMA: AOCKAPTOBBI KOOpPAWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIOJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxonute cymMmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJly BEKTOpaMH, CKaJIIpHOE IPOU3BEIEHUE, PACKIIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT
Pemate mpocreiinme reoMeTpruueckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOIO METOJa

6.20

Pemate 3aJa4u Ha JOKa3aTCIbCTBO MATEMATHUYCCKUX OTHOIIEHUHA U
HaXO0XIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIrOpruTMam,
IMPUMCHAA HU3BECTHBIC METObI npu pPEeUICHU A CTaHAapTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁMHC mporpaMMHBIC  CpCACTBA H  3JICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a1a4
HpI/IBO,Z[I/ITB OpUMEPBI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKHU3HHU, paCllO3HABATh MMPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

HpI/IMeHSITI) IOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIUM3HUPOBATH PCAaJIbHBIC




CUTYyallMd ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTHU4ecKu cHopMyTUPOBaHHON MPOOIEMBI, MOAECTUPOBATH PEAbHbBIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aireopsl,
pemiate  MpakTUYeCKHe  3aJayd,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEITMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioKeHue NMpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP HPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NApAJUICIbHBIE IMPSMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKyJISIpHOCTB Hp?[MOfI N IUIOCKOCTU: MCPICHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSAMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMOW U MJIOCKOCTBIO, IBYTPAHHBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIHs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpuU3Mbl. [lapannenenumnes, npsIMOYTOJIbHBIN Mapajjieenunesa u
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE MHUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTsl Npu3Mbl W nupamunabl. [IpaBWiIbHBIE MHOTOIDaHHUKH: IOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpPaMHIA,
npaBUiIbHAS TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,



TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MNPABWIBHOW MUPAMHBI, TE€OpEMa O IUIOLIAJAN YCEUYEHHOM MUPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIoaas MOBEPXHOCTH cdephl. BzanmHoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiiomaab

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa u KoHyca
KomOuHarmu Ten BpaleHuss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BiucaHHAsE B MHOTOI'PaHHMK, WIIM TEJIO BPaLLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXy IUIOMIAIIMU TIOBEPXHOCTEM,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockoctd M B npocTpaHCTBE. CJIOKEHME U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpPJAMHAT B TMpocTpaHcTBEe. KoopawHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTtopamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEeKTOPHBIN METO/I MPU PEIICHUHA TEOMETPUUYECKHUX 3a/1a4



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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOpMyIUpPOBaTh U ONEPUPOBATh TMOHATHUSAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMma, CJIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOYKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJN0E YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHATIBLHBIM MTOKA3aTeNeM, CTENEeHb C JAEHCTBUTENBHBIM I1OKA3aTelIeM,
JorapupmM YHUCla, CHHYC, KOCHHYC M TaHTEHC NPOU3BOJIBHOIO YHUCIA,
OCTaTOK II0 MOAYJI0, PAllMOHAIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIINH 00IIunit
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIpQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TcoOMETpUUICCKaAd



nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C I[OMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3x3, onpeienuTenb  MaTpUlbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpPaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacrei HAYKH U peaHBHOﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbII
UHTErpal; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIUMN (YHKIMHA, HAXOAWUTh YpaBHEHME KacaTeJbHOM K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BaHUEM arllapara MaTeMaTHYecKOoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKIACHHUS HAWIy4dlIero
pelleHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIHMPOBAHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATh BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEJIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apu(pMEeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIEepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOpMalLnIO, MPEICTABICHHYIO B Ta0IMIaX, Ha AuUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHCIIE C TIPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIbBIO JUuarpamMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHHe ONnepUpoBaThb IOHATUAMH: CIyYaWHBIA OIBIT U CIlydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIISATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIBI CIOKEHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  ClIydaiiHas BEJIMYHMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN Uil PEIICHUs 3a7ay;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TOHITUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHCIO COYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTb IOHATHUAMM: TO4YKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYAHA yIJa, IUIOCKUN Yo, IBYIPaHHbIN
yroJi, TpEXIPaHHBIM Yroj, CKPELIUBAIOLIUECS IPAMBIE, MAPAJLIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPEMbI INIAHUMCTPUH, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa4Un

10

YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIbI, TPU3MBI, KOHYyca, LWIHHIApPA, O0BEM KyOa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBL, UWIUHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHyCa WM MHIIUHAPA,

napauiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, IWIMHAPA, KOHyCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHMKA, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpOBaTh ONpeAENeHUS U3ydaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh TOHSATHSIMH: JIBIDKGHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHHS TIPU
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUUYCCKUE BEITMYUHBI
(MHA, yroJ, IUIOMIAJbL, OOBEM, IUIOMA/b TOBEPXHOCTH), HCIOIb3YS
U3YYCHHBIC (OPMYJIBI M METOABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12
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YMeHnue ONCpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHUCTCMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BCKTOpHLIﬁ n KOOp)II/IHaTHI:Jﬁ METOA

AJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JpYyTHUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTO AJId pCIICHUA 3ald4i; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HWU3YYCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u HBHCHHﬁ; YMCHHEC PpacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypallbHOW cTeneHH. J[eWCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuria cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHIIBI
3 OyHKIWMH U TpaduKH



OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI
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