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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yaebHoro kypca «I'eomerpusi» 6a30Boro ypoBHs utst odyuatoruxes 10—-11-
x ki1accoB MAOY «COIII Ne 73 r.Yensabunrcka» pazpaboTaHa B COOTBETCTBHHU C TPEOOBAHUSMHU:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
denepauuny;

e mpukaza MuHoOpHaykum oT 17.05.2012 Ne 413 «O06 yrBepxkaeHun GeaepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTeILHOTO CTaHAApTa CPEIHEr0 001Iero 00pa3oBaHus»;

e mpukaza Munnpocemenus ot 18.05.2023 No 371 «O6 yrBepxkaeHuu (enepanbHOI
00pa3zoBaTeIbHON IPOTPAMMBI CPETHETO OOIIETO 00pa30BaAHUSY;

e mpukaza Munnpocsemenus oT 22.03.2021 Ne 115 «O6 yrBepxaeHuu Ilopsnka
OpraHM3alMi M OCYILECTBICHUS 00pa30BaTEIbHON JAEATEIbHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHbIM IIpOrpaMMaM — 00pa30BaTENIbHBIM MporpaMmMaM HadallbHOTO
00111eT0, OCHOBHOT'O OOIIIETO U CPETHETO OOIIETO 0Opa30BaAHUS;

e CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusM
BOCITUTaHUS U 00yUYEHHS, OTJbIXa U 0310POBIIEHUS AETEN U MOJIOJCKI», YTBEPKIEHHBIX
MOCTAHOBJIEHUEM TJIaBHOTO CAaHUTApHOTO Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urueHuveckre HOPMATUBBI U TPeOOBaHUS K OOECIEUEHUIO
Oe3omacHOCTH W (Win) OE3BPETHOCTH I 4YejoBeKa (PAKTOPOB Cpelbl OOUTAHUS,
YTBEP>KACHHBIX II0CTAHOBIIEHUEM IJIABHOTO CAHUTAPHOTO Bpada oT 28.01.2021 Ne 2;

e KOHIICMIIMU Pa3BUTHUSI MATEMATUYECKOTO 00pa30BaHusl, YTBEPKICHHON pacnopshikKeHHEM
[IpaBuTenscTBa o1 24.12.2013 Ne 2506-p;

e y4eOHOTO IIaHa CPEeHETo 00IIero 00pa3oBaHusl, yTBEPKIACHHOTO MTpoTokojioMm MAOY
«COIII Ne 73 r.Yensab6uncka» ot 29.08.2025 Ne 1 «O BHECEHUY U3MEHEHU B OCHOBHYIO
00pa3zoBaTeNbHYIO IPOTpaMMy CPEAHETO 00Iero 00pa3oBaHUMY;

e (benepanbHO paboyeil mporpamMmbl yueOHOTO Kypca «I'eoMeTpus», KOTOPBI BXOIUT B
cocTaB y4yeObHOro npeamera «MaremaTukay.

PaGouas mporpamma opHeHTHPOBaHA Ha LIEJIeBbIEe PUOPUTETHI, CPOPMYITHUPOBAHHBIC B
dhenepanbHOl paboyeit mporpaMMe BOCIIMTAHUS U B paboueii mporpamme BocnuTanuss MAOY
«COHI Ne 73 r.YensOuncka»

PaGouas mporpamma yuebHoro kypca «l'eometpus» 6a30Boro ypoBHs i1 oOyqatormuxcs 10 —11
KJaccoB pa3paboraHa Ha ocHOoBe DenepasbHOrO TOCYJapCTBEHHOr0 00pa30BaTEIBLHOTO
CTaH/japTa CpeJHero ooOmero oOpa3oBaHUs, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEABSIBISEMBIX K MaTeMaTHu4eckoMy 0Opa3oBaHHUIO, U TPaIUIHN POCCHICKOrOo 00pa3oBaHUS.
Peamuzanmss  mporpamMMbel  OOeclieUMBAaeT  OBJAJACHUE  KIFOUEBBIMH  KOMIICTCHIMSIMHU,
COCTABIISIIOIIMMH OCHOBY JUISi CaMOPAa3BUTHA W HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIIEKyIbTYPHOTO, JINYHOCTHOTO U TIO3HABATEJILHOTO Pa3BUTHS TMUYHOCTH 00YUYaIOIIUXCSL.

HEJIX U3YYEHHUSA YYEBHOI'O KYPCA



BaxHocTh yueOHOro Kypca T'e€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOW 3HAYMMOCTHIO METAMPEAMETHBIX M MPEIAMETHBIX Pe3yIbTaTOB
oOydeHUs TCOMETPUH B HAIMPABJIICHUU JIMYHOCTHOTO Pa3BUTUSA OOydarommxcs, GopMUpOBaHUS
(YHKIIMOHATTLHOW MAaTEMaTUYeCKOW TPaMOTHOCTH, HM3YYCHHsS JAPYrUX YYeOHBIX IUCIIUILIUH.
Pa3Butne y oOyyarommxcs NpPaBHIBHBIX MPEACTABICHUH O CYNIHOCTH H TIPOUCXOKJICHHH
TEOMETPUYECKUX a0CTPaAKIUH, COOTHOIICHUU PEATbHOTO W HJICAILHOTO, XapaKTepe OTPasKeHUs
MaTeMaTUYECKOM HAyKOM SIBJICHHH M IIPOLIECCOB PEAIIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HAayK W pOJIM MATEeMATHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TPAKTHKE
crocoOcTByeT (HOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS YYAIIUXCSA, a TaKKE KadecTB
MBIIIICHNS, HEOOXOIUMBIX JIJISl QIalITAlliHd B COBPEMEHHOM OOIIECTRE.

I'eomerpust sBisieTcss OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEHEro OOIIero
oOpa3oBaHUs, Tak Kak 00OECredrBaeT BO3MOXKHOCTh W3YUEHHUS KaK JUCIHILIAH €CTeCTBEHHO-
Hay4HOU HAIIPABJIEHHOCTH, TAK U TYMaHUTAapPHOM.

Jlornueckoe wbInieHne, GOpPMHUPYEMOE TMPU H3YUYCHUHM OOYYAIOIUMUCS MOHSITHHHBIX
OCHOB TCOMETPHH H TIIOCTPOCHHH IICTIOYKH JIOTHYSCKUX YTBEPKICHUH B XOJE pEIICHUS
TCOMETPUYCCKHUX 3aJla4y, YMEHHE BBIJBHTAaTh M OIPOBEpPraTh THIIOTE3bI HEIMOCPEICTBEHHO
WCIIOJIL3YIOTCSL TPH PEIICHWH 3a7ad €CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKu.

YMeHue OpUeHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTIX
NeATeTbHOCTH YeloBeka. OpHeHTaIHs YeJI0BeKa BO BPEMEHH M MPOCTPAHCTBE — HE0O0X0aMMOe
YCIIOBHE €r0 COLIMATIBLHOrO OBITHS, (POpMa OTpaXKeHHs OKPY>KAIOLIEr0 MUPA, YCIOBUE YCIEIIHOTO
MO3HAHUS u aKTUBHOTO npeoOpa3oBaHus NeNCTBUTENHHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMHU 00pa3aMu 0ObEIUHSIET pa3Hble BU/IbI y4eOHON U TPYJOBOU AEATEIHHOCTH,
SBISETCSA OJHUM U3 MpOo(ecCHOHATbHO BaXKHBIX KauecTB, IOATOMY akTyallbHa 3ajada
(dbopMupoBaHUs y 00y4JarOIINXCs IPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIAHOCTH 00pa3HOro
MBIIIJICHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW AEATEIbHOCTU IO
MHOTHM HaIpaBIICHUSM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «l'eomeTpus» Ha 6a30BOM ypoBHE OOy4EHUS
— 00meo0pa3oBaTeibHOE U OOIIECKYJIBTYpPHOE pPa3BUTHE OOy4alOIIMUXCS dYepe3 obecreueHue
BO3MOXHOCTU MPUOOPETEHHS] U UCHOJIb30BAHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHUM U
NeUcTBUM, crienn(UUHBIX T€OMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOJOHKEHNUS 00pa30BaHuUs 10
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUH.

[Iporpamma no reomMeTpun Ha 6a30BOM ypOBHE MpeIHA3HAYCHA ISl 00YJaIOIIUXCS CpeTHEeN
IIKOJIbI, HE HCHBITHIBABIIMX 3HAUYUTEIBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Takum obOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHe
MaTeMaTH4eCKUe YMEHHUS, CBA3aHHbIE CO Celn(UKOi reoMeTpUH U HEOOXOJUMbIE ISl )KU3HH B
coBpeMeHHOM oOriectBe. KpoMe 3T0oro, oHM MUMEIOT BO3MOXKHOCTh M3YUUTh F€OMETpHUI0 Ooliee
riyOOKO, €Clii B JalbHEWIIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHYECKHX 3HAaHUAX B
npodeccuoHaNbHOM IeATENbHOCTH.

JlocTrkeHue eI OCBOCHHUS POTrpaMMBbl 00€CIIeUnBaeTCsl PEIIEHHEM COOTBETCTBYIOIIUX
3anau. [IpuopureTHsiMu 3a1a4amMu ocBoeHus kypcea «['eomerpumn» Ha 6a30BoM ypoBHe B 10—11
KJIaccax SIBIISOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPHUH KAaK YacTH MHUPOBOU KyIbTyphl U

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOLTUM MUPOM;



e (opmupoBaHue mpeACTaBICHUS O MHOTOTPAHHMKAX M TEJaxX BpalICHUS KaKk o
BOKHEHIIIMX MATEeMAaTUYECKUX MOJETISAX, TIO3BOJISIONIMX OMKMCHIBATh U M3Y4aTh Pa3HbIC
SIBJICHUSI OKPY>KAFOIIIETO MHPA;

e (opmupoBaHue yMEHHS pPACIO3HABATh HA YEPTEKAX, MOJEISIX U B PEATHLHOM MUPE
MHOTOTPAaHHUKH U TeJla BPAICHUS;

® OBIQJCHHEC METOJAMH pEIICHHWS 3a7ad Ha TIOCTPOSHUS Ha H300pakKeHUIX
MIPOCTPAHCTBEHHBIX QHUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHUSMH O MHOTOTPAaHHUKAX U
TEJIax BPAIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3a1ad; (OPMUPOBAHHE YMEHUS
MPOBOJUTH  HECIOXKHBIC  JOKA3aTeNBHBIE PAcCYKJCHHS B  XOJI€  PEIICHHUS
CTEPEOMETPUYECKUX 33J1a4 U 33J1a4 C MTPAKTHICCKUM COJICPKaHHEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX UM  TBOPYECKMX CIOCOOHOCTEM  oOywaromuxcs,
MMO3HABATEIFHON aKTUBHOCTH, UCCIICJIOBATEIILCKUX YMCHHUH, KPUTUIHOCTH MBIITUICHUS;

e (opmupoBanue (GYHKIIMOHAIBLHON TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPUU: YMCHHE
pacro3HaBaTh MPOSBICHUS TCOMETPHUCCKUX IMOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEATbHBIX JKU3HCHHBIX CHUTYallUSX W TPH W3y4EHUW JPYTUX YYEOHBIX IMPEAMETOB,
MPOSIBIICHUST 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (GOpMYITHpOBaTH WX Ha S3bIKE
TEOMETPUH W  CO3JIaBaTh TEOMETPUYECKHE MOJEIH, TPHUMEHSTh OCBOCHHBIN
TCOMETPUYCCKHAN  ammapar JUIs pelIeHds NPaKTHKO-OPHCHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTYYCHHbIE PE3yJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOrPAMMBI SIBIISIETCSL BKIIIOUEHHE B KYPC CTEPEOMETPUH B
Hayajie ero M3y4yeHus 3ajay, periaeMbIX Ha YpOBHE MHTYUTUBHOIO MO3HAHUS, U ONPeAEIEHHBIM
00pa3oM oOpraHm3oBaHHas pabOTa HaJl HUMH, YTO CIIOCOOCTBYIOT DPAa3BHTHIO JIOTHYECKOTO W
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIHPYET TMPOTEKaHHE MHTYUTUBHBIX IPOILIECCOB,
MOTHBUPYET K JalbHEHIIEMy U3YUeHHIO TIPEeIMETa.

[Ipennourenue OTAAETCS HAIVISIAHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TPAKTHUYECKOMN
NesITeNbHOCTH. PazBuTHe MpOCTPaHCTBEHHBIX MPEACTABICHUH Y yUalIuXcs B Kypce CTEpEOMETPUU
MPOBOJMTCS 3a CYET pEIleHUsl 3ajady Ha CO3[JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
OTepUpOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. CozmaHue oOpaza MPOBOAUTCA C OMOPON Ha
HarJITHOCTh, a OTIEPUPOBAHKE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIAHOCTH, MBICJICHHOTO
M3MEHEHHUS €r0 UCXOJHOTO CONEPIKAHMUS.

OcHoBHbBIE cojaepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMbie U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBaHKE TOTUYECKUX YMEHUN paclpeensieTcsi He TOJIbKO
M0 COJAEp)KaTeIbHBIM JIMHUSAM, HO U MO rojaM OOy4YeHHs Ha YpPOBHE CpeIHero oOuiero
oOpa3oBaHusl.

Cognepxanue oOpa3oBaHHS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylIbTaTaM OCBOCHUS
paboyeil mporpaMmbl, paclpeIeIEHHBIM 10 ToJaM 00Y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBNAJICHHE TEOMETPUYECKHMMH  TOHATUSAMH ¥  HABBIKAMH  OCYILIECTBISIIOCH
MOCJIEIOBATENIbHO U TOCTYNAaTeNbHO, C COONIOJIEHHEM TPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATIUCH B OOIIYIO0 CUCTEMY F€OMETPUYECKUX MPEICTABICHUHN 00yJarommxcs,
pacmupsisi u yriuyOossis e€, o0pasysi MpOYHbIE MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE

Ha uzyuenne reomerpuu oTBOIUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hezpenio B 11
KJIacce, BCero 3a JiBa roja oOydenus - 102 yaeOHBIX daca.
Jlis peanu3anuu mporpamMmbl UCTIOIB3YIOTCS YIeOHUKH, TOTYIICHHBIC K HCITOIH30BAHUIO IIPU
pealn3anuy UMEIONTUX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX IPOTPaMM
Ha4yaJIbHOTO OOIIETr0, OCHOBHOTO OOIIIEro, CpeHero oo1ero 00pa3oBaHus OpraHu3alusIMH,
OCYILECTBISIONIUMU 00pa30BaTEIbHYIO ACITEILHOCTD, MPUKa30M MUHIPOCBEIICHUS OT
26.06.2025 No 495:

e MareMaruka: anredpa 1 Hadajaa MaTeMaTHIeCKOTO aHalIn3a, TeoMeTpust. ['eomeTpus,
10-11 knacc/ Artanacsu JI.C., byry3os B.®., Kagomues C.b. u npyrue, AKiinoHepHoe
obmectBo «M3marenbcTBo "lIpocBemienney;

o <...>.

DJEKTPOHHBIC 00pa30BaTEIIbHBIC PECYPCHI, JOMYIICHHBIE K UCTIOJIE30BAHUIO TIPH PeaTU3aIliN
UMEIOIIUX TOCYIAPCTBEHHYIO aKKPEAUTAIINIO 00pa30BaTeIbHBIX MTPOrPaMM Ha4aIbHOTO OOIIeTo,
OCHOBHOTO 00111eT0, CpeaHero 0011Iero oOpa3oBanus MpukazoM MuHnpocsemnienus ot 18.07.2024
Ne 499:

o IMudposoii kypc «I'eomerpus» 10 kmacc, DI'TAOY AI1O «Axkanemus
Munnpocsenienus Poccuny;

o Iudposoii kypc «I'eomerpus» 11 kmacc, PI'TAOY AI1O «Akagemus
Munnpocsenienus Poccuny;

o <,.>



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, TII0OCKOCTbh, MPOCTpaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM TOCTPOCHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemnuBammuecs: npsambie. [lapannenbHOCTh MHPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJibHbIE TPSIMbIE B TMPOCTPAHCTBE; MAPAICTBHOCTh TPEX NPSIMBIX; MAPAIETBHOCTD
NpSIMOM M TJIOCKOCTH. YTJIBI C COHANPAaBJICHHBIMU CTOPOHAMH; YroJl MEXIy NpPSIMBIMH B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieIbHbIX MII0cKocTel. [Ipocrelimue mpocTpaHCTBEHHBIE (PUTYPBI Ha TNIOCKOCTH: TETPadIp,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHaUKYISIpHOCTE  TPSMONM  HM  TIJIOCKOCTH:  TEPIEHAUKYISPHBIE TPSMBIE B
MPOCTPAHCTBE, TMPSMBIE TMapajuleIbHble W TEPIEeHIUKYISIPHBIE K IUIOCKOCTH, TTPH3HAK
MEePIEHUKYIISIPHOCTH TIPSMOM U TNIOCKOCTH, TEOPEMA O MPSIMOU NMEPIEHANKYIIPHOHN TIIIOCKOCTH.
VYTriael B IPOCTPAHCTBE: YIOJI MEXY NPSIMON U TJIOCKOCTBIO; IBYrPAHHBINA YroJl, TUHEHHBIA YTOJI
nByrpanHoro yria. [leprmeHauKymsip ¥ HaKJIOHHBIC: PACCTOSHHE OT TOYKH JO TUIOCKOCTH,
paccTosTHUE OT MPSAMOU JIO TIOCKOCTH, MPOEKITHs PUTYPHI Ha MIIOCKOCTh. [lepneHuKyIsipHOCTh
IJIOCKOCTEN: NPHU3HAK IEpPIEHIUKYJISIPHOCTH  JBYX IUIOCKOCTeH. Teopema o0  Tpéx
MEePIEHANKYIIAPaAX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIblE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHUKA. [Ipu3ma: N-yrospHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN Napajulesienunes U ero cporcrea. [lupammpa: N-yrosbHas
nupaMuia, I'paHd W OCHOBaHWE MUpaMHJibl; OOKOBas W TMOJIHAS IMOBEPXHOCTb MHPAMUJIbI;
MpaBUJIbHAsE W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSATHE MPaBUIBHOTO MHOTOIPAHHMKA; MPaBWIbHAs MPU3Ma U IpaBUIIbHAs
MMpaMuia; MpaBUibHas TPEYrobHas MUpaMua U NpaBuiIbHBIN TeTpadap; Kyo. [Ipencrasienue o
MIPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa’Ip, NOACKa’Ap U ukocazap. CeyeHus: Npu3Mbl U MUPaMUbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIeMEHThl CHMMETPUH B IUpaMUAax, Napajiesenuneaax, IpaBuibHbIX MHOTOTPAaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM PU3MBI, TUIOIIA/Ib OCHOBAHUIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOI mpu3Mbl. [Lnomans G0KOBOH MOBEPXHOCTH M MOBEPXHOCTH MPAaBUILHOM
MMpaMUJIbI, TEOpEMa O IIonaau yceu€HHon nupamuabl. [lonstue 06 o0bEme. O0bEM THUpaMUIbL,
MIPU3MBI.

[TogoGubie Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAAIMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC



Tesa Bpamenus

HunuHapuyeckas NOBEPXHOCTh, O00pa3yloIMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
HWIMHAPUYECKOH noBepxHOCTH. LlumuHap: ocHOBaHUs 1 OOKOBAas MOBEPXHOCTH, 0Opasyomas u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00Opasyroliue KOHMYECKOW IMOBEPXHOCTH, OCh U BEpIIUHA
KOHHUYeckol mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyrolias M OCh; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylolle W BBHICOTA; OCHOBAHUS U
OOKOBasI IOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUAMETp; IUIOIIATh IMOBEPXHOCTH cdepbl. Bizanmuoe
pacnoJiokeHue cepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxkenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIuHApa U KOHyca.

KOM6I/IHaIII/II/I TCJI Bpall€CHHUA W MHOTI'OrPpaHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHas B MHOTOTPAHHUK, UITH TEJIO BPAIICHUSI.

[Tonsatue 06 oO0béMe. OcHOBHBIE CBOiicTBa 00BEMOB Teln. Teopema 00 00bEMeE
MPSIMOYTOJIBHOTO MapaieNienunena u ciaeacTsus u3 He€. O0bEéM mumHApa, konyca. O0bEM mapa
Y TJI0MA6 ChEephl.

[TomoOubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKTY IUIOMIAISIMHU IMOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauieIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTu U B mpocTpancTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHast cucrema KoopauHAT B mpoctpaHcTtBe. Koopawnatel Bektopa. Ilpocteiimme
3aJauyd B KOOpAMHATaxX. Yroil Mexay BekTopamu. CKalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexXIy HOpSMBIMU U IHIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pElIeHUH TeOMETPUUECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIbTATBI



JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJbTAaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

COPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3WIIMH OOYYArOIMIerocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI W TP.), YMEHHEM B3aHUMOJICHCTBOBATh C COIMAIGHBIMH HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNIUTAHUE:

c(OpPMHUPOBAHHOCTHIO POCCUMCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLIIOMY U
HACTOSIIEMY POCCUNCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSM POCCUUCKUX
MaT€MAaTUKOB M POCCUMCKON MAaTeMaTHYECKON IIKOJIbI, K UCIOJIb30BAaHUIO ATUX TOCTHKECHHUHN B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JTOCTI)KCHHM HAyKW U JEATEIBbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHUE
YCTOMYHMBOTO OYIYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pPEIICHUH, pacCyXICHUH; BOCIHPHUUMYHBOCTHIO K
MaT€MAaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHMsSI NPUMEHATh MaTeMaTHYeCKHe 3HaHUSI B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, IIPHU 3aHITUAX CIIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBII BbIOOP Oyayieil mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHUIO B PELICHUH
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIEHHOCTH.

JK0JI0rHYeCKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TMOHUMAHHEM BIHUSHUSA COLUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpelbl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJIOTHYECKUX  MpoOieM; OpUeHTalue Ha  MpUMEHEHHUE
MaTeMaTHYeCKUX 3HAHUU U PelIeHus 3a1ad B 00JacTU OKpYXKAIoIIeH cpelpl, MIaHupOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPY>KAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYeCKOW HayKH Kak chepbl
YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTEMaTHUECKOMN KyJIbTYPO KaK CPeICTBOM [T0O3HAHUS MUDA;
TOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO U HUCCIIEN0BATENIBCKYIO IEATEIbHOCTh NHINBHIYaJIbHO
U B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNlbCKUX onepayutl, yMeHuti pabomams ¢ uHgopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATH CYIICCTBEHHBIN MPU3HAK KIACCHU(PUKAIIUN, OCHOBAHHUS JIJIs1 0000IICHUS
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUns B (hakTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CcHocoO perieHus y4eOHOW 3ahayd (CpaBHUBATH HECKOJBKO BapUaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCHI, (GPUKCUPYIOIINE TPOTUBOpEUHe, MpolieMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEJOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MeX Ay 0ObEKTaMH, SIBICHUSMU, TIPOIIECCAMH;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATH BO3MOKHOC PA3BUTUC ITPOLICCCA, 4 TAKKEC BbIABUT'ATb MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMHU U LIETAMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMACbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS IO X0y PEIICHUs 3a/1a4yi, KOMMEHTHUPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0J1e 00CYX/IeHHsI 337]aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXAaeMOM TeMBbI, IPOOIIEMBI,
pelraeMon 3a1a4u, BbICKA3bIBATh UJCH, HALICIICHHBIE HA TIOUCK PEILECHUS; COTIOCTABIIATh
CBOM CYXKJIEHUS C CYXKACHUSAMU JIPYTUX YYaCTHUKOB JHaIora, 0OHapyKUBaTh pa3ivyue
U CXOJICTBO TMO3ULMHI; B KOPPEKTHON (opme (opMyaupoBaTh pa3HOIJacHs, CBOU
BO3PaXKCHMS;

IIPENCTABIIATh PE3YJIbTAaThl PELICHUS 3a1a4u, SKCIICPUMEHTA, UCCIEA0BAHNA, IIPOEKTA;
CaMOCTOSTEJIBHO BBIOMpaTh (popMaT BBICTYIUICHHMsI ¢ y4€TOM 3a7ay Ipe3eHTAlUH U
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHunyecTBo:

MMOHUMATh U UCIIOJIH30BATh IPEUMYIIECTBA KOMAHTHOW W HHMBHUIyaIbHON pabOTHI IpH
pemeHny y4eOHBIX 3a/1a4; TPUHUMATh 11eJIb COBMECTHOH JESITeIbHOCTH, TUIAHUPOBATh
OpraHu3allii0 COBMECTHOW paboThl, pacmlpenensTh BHIBI padOT, IOTOBAPHUBATHCA,
00CYXIaTh MPOLIECC U PEe3yJIbTaT pabOThl; 0000IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B IPYNMNOBBIX (hopMax padoThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M UHBIC); BBITIOIHITH CBOKO YaCTh paOOTHI M KOOPAUHUPOBATH CBOM JICHCTBUS
C APYrMMH YWICHaMU KOMaH/Ibl; OIICHUBATh KAY€CTBO CBOETO BKJIA/a B OOIIUI MPOIYKT
0 KpUTEPUsM, c(HOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvnoie pecynamuenvle oeticmaus, obecneuusarom Gopmuposanue CMoiCilo8bix

YCMAaHOBOK U HCUSHEHHbLIX HABBIKOG TUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33aJJauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBATh U
KOPPEKTHPOBaTh BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

BJaJIeTh HAaBBIKAMM II03HABATEILHOM pC(I)JIeKCI/II/I KaK OCO3HaHHUA COBCPIIACMBIX
JENCTBUH U MBICIMTEIIbHBIX nponeccoB, HUX pe3yibTaTOB; BJIAACTb criocodamu



CaMOIIPOBEPKHM, CaMOKOHTPOJI IMpOLEecCa M Pe3ysbTaTa PELICHUs MaTeMaTHUYeCKOU
3a/1a4u;

® [PEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPU PELICHUM 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHMBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUUHBI
JOCTUXKEHUSI WM HEJIOCTWKEHUS pe3yiIbTaTOB JEATEIbHOCTH, HAXOAUThH OIIUOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSMH: TOUKA, TPsAMasi, TIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX NPU PEIICHHH T€OMETPHUYECKIX
3azad.

OnepupoBaTh TOHSATHSAMH: MAPAUIEIBHOCTh W TMEPICHIAUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

Knaccuguimposars B3auMHOE pacIoyioKeHNEe IPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb TOHSTUSMU: JBYTpaHHBIM Yroj, TpaHU JABYIpPaHHOTO Yyria, pedpo
JBYTPAHHOTIO YyIJIa; JUHEHHBIN YroJl ABYTpaHHOTO yria; TpajycHasi Mepa JIBYTPaHHOTO yria.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBIMYKJIbIH MHOTOTPaHHUK,
3JIEMEHThl MHOTOT'PaHHUKA, IPABHJIbHBIN MHOTOT PaHHHUK.

PacrioznaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpaMuja; Mpu3Ma, MPSIMOYTOIbHBIN
napajuiesienumne, Kyo).

KnaccudumupoBaTh MHOTOTpAaHHUKH, BBIOMpas OCHOBAHHUS I KJiacCHUUKAIIMU
(BBIMMyKJIbIE M HEBBINYKIbIE MHOTOTPAaHHHKHU; TPaBUJIbHBIE MHOTOIPAHHUKH, MpsMble H
HAKJIOHHBIE TPU3MBI, TapaJljIesICUIe bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIasl MIIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEUEHUH, UCTIOIb3Yysl METO/I CIIEJIOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) MJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemath 3a1aun Ha HAXOXKJCHHE TEOMETPUUECKUX BETUYHH 10 00pa3iiaM Uil aaropuTMam,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3a/la4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMsI TOYKaMH, OT TOYKHU J0 MPAMOM, OT TOUKHU JI0
TJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS TPSIMBIMHU.

Pemats 3a1aun Ha HAXOXKJEHHE TEOMETPUUECKUX BETMYMH 10 00pa3iaM WK alropuTMam,
MIPUMEHSST U3BECTHhIE AaHAIUTUYECKHE METOJBI MPHU PEIICHUH CTAaHAAPTHBIX MaTEeMaTHYECKHUX
3alad Ha BBIUMCJICHHUE YIJIOB MEXIy CKPEUIMBAIOIIUMUCA MPSAMBIMU, MEXAYy NPAMOU U
MJIOCKOCTBIO, MEXTY MIOCKOCTSMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIJIOMIAAN TOBEPXHOCTEM MHOTOTPAaHHHUKOB (MpU3Ma, MUpaMua) ¢
IpUMEHEHHEM (OPMYJT; BBIYUCIISATH COOTHOILIEHHS MEXKY IUIOLIA/IIMU MTOBEPXHOCTEH, 00BbEMaMu
110/100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMU: CHUMMETPUS B TPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPHHU; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (DUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKaX.

[IpumensTh reoMeTpuueckue (akTbl JUISI PEHICHHS CTEPEOMETPHYECKUX — 3aiad,
npearojararomux HECKOJIbKO MaroB pCHICHUA, €CJIW YCIOBUSA MNPUMCHCHHA 3aJaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHMKAllHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MPOSABICHUE 3aKOHOB T€OMETPHHU B HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE T€0METPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJb30BAaHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aJIre6pr; pemaTh NPpaKTUYCCKUE 3ada4n, CBA3aHHBIC C HAXOKIACHUEM I'COMETPHUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh NOHIATUSIMU: IIMIIMHIPUYECKAs IOBEPXHOCTb, 00pa3yIoIie IUINHAPUIECKOM
MOBEPXHOCTH; IMJIMHJP; KOHUYECKasi MOBEPXHOCTh, 00pa3ylonie KOHUYECKOH MOBEPXHOCTH,
KOHYC; c(hepruecKasi IOBEpXHOCTb.

Pacno3naBate Tena Bpamenust (MWJIMHIP, KOHYC, cdepa U map).

OOBACHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHHUS.

KnaccuduimupoBaTs B3auMHOE pacrosioxeHne chepsl v MI0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOI CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJI0¥, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Boruncnsate 00BbEMBI U IUIONIAIM MOBEPXHOCTEH TeN BpalleHUsl, TEOMETPUUYECKUX Te C
pUMeHEeHHeM (HOopMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOIPAHHUK WUJIU TEJIO BpalllCHHUS.

BbIyncnsaTe COOTHOLICHUS MEKIY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMU NOTIOOHBIX Tell.

N3o00paxkate u3ydaembie (UIYpHl OT PYKH M C MPUMEHEHHEM IPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUI
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATH U MPe0OpPa30BhIBaTh UHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrInonHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha YHUCT0, OOBSICHATH, KAKUMU CBOMCTBAMU OHM 00JIa/1a10T.

[IpumeHsaTh MpaBUiIo NMapajuieNenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEKIY BEKTOPAMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB M IPOU3BENICHUE BEKTOpa HA YUCIO, YTOJI MEKIY BEKTOPAMH,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3aaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOU CHCTEME KOO/ IMHAT.

[IpumensTe reoMeTpuueckue (akTbl ISl PEUICHUS CTEPEOMETPUYECKHX — 3aad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3a/laHbl B SIBHOU
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETpUICCKUC 3aaa4u Ha NPUMCHCHHUC BEKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aJa4u Ha JOKa3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUHA WU HaXO0XICHHUC
rCOMETPHUICCKUX BCIHUYHH I10 06pa311aM WKW aJirOpyuTMam, MpUMCHASA W3BCCTHBIC MCTOABI IIPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajJ1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALlHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTe mNpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJbHBIC CUTyallUd U
MIPHUMCHSATH HU3YYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEI0BAaTh TOCTPOCHHBIE MOJEIN C HCIOJIb30BAHHEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecTBO 4acoB




Ne | HaummeHoBaHHe DJIeKTPOHHBbIE
n/ Ppa3aesioB U TeM Becer | KoHTpoabH [pakTtuyeck | (uugposBbie)
n NPorpamMmbl 0 ble padoThI ue padoTsbl o0pa3oBaTtejibHbIE
pecypchl
BreieHie B bu6mmoreka [{OK
1 CrepeoMeTpHIO 10 https://m.edsoo.ru/1c20
9e37
[IpsimMble n
[ITOCKOCTH B bubmmoreka [{OK
2 TPOCTPAHCTBE. 12 1 https://m.edsoo.ru/1c20
[TapannensHOCTH
9e37
MIPSMBIX U
IUIOCKOCTEH
[TepnienaukynsipHO bubnuorexa [JOK
3 CTh MPSMBIX U 12 https://m.edsoo.ru/1c20
IJIOCKOCTEH 9e37
Yrael Mexay bu6moreka [IOK
4 OPSIMBIMA 10 1 https://m.edsoo.ru/1c20
IUIOCKOCTSIMH 9e37
bu6moreka [IOK
5 MHOTrOrpaHHHKH 11 1 https://m.edsoo.ru/1c20
9e37
OGLEMEL bu6mmoreka [JOK
6 MHOTOIpAHHIKOB 9 1 https://m.edsoo.ru/1c20
9e37
[ToBTOpEHuMe:
bu6mmoreka [JOK
7 cenerm, 4 1 https://m.edsoo.ru/1c20
pacCTosSHUS U 9e37
yTIIBI
OBIIEE
KOJIMYECTBO
YACOB I10 08 ° 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIIACC

N HaumenoBan | KoimuecTBo 4yacoB DJIEKTPOHHbIE
" | uWe pa3ieyioB (undpoBbIe)
n/ Bcer | KoHTpoabH IIpakTHyeck
U TeM o0pa3oBaTe/ibHbIE
n 0 ble padoThl He padoThl
MPOrpaMMblI pecypchbl
bubmmoreka [{OK
Tena
1 e 12 https://m.edsoo.ru/1c209
B HUS
pat €37
bubmmoreka [{OK
2 OO0BEMBI TET 5 1 https://m.edsoo.ru/1c209
e37
Bekrops! n bubnuoreka [JOK
3 KOOPJIUHATHI B 10 1 https://m.edsoo.ru/1c209
MIPOCTPAHCTBE e37
IT
o g:go;;emze, bubGmuorexa IIOK
4 FHEHHE, 7 1 https://m.edsoo.ru/1c209
cucTeMaTH3all
y e37
usl 3HaHUH
OBIIEE
KOJIMYECTBO
YACOB I10 34 3 0
I[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeagMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOM MPOrpPaMMbl cpeiHero o01ero o0pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], IJIOCKOCTh
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIISJCTBUS U3 HUX IPU PEIICHUH
' TeOMETPUIECKUX 3aa4
-3 OmnepupoBaTh TOHSATHIMH: TMAPAJUICTBHOCTh M TEPHEHIUKYIIPHOCTD
' MPSIMBIX U IJIOCKOCTEN
-4 Knaccuduimposats B3aiMHOE PacoyioKeHHE MPSMBIX U TNIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh NOHATUSIMHU: ABYI'PAHHBIN yroJl, FpaHy IBYTPaHHOTO yIJia,
7.5 pebpo IBYrpaHHOTO yIya, JIMHEWHBIA Yrojd ABYrpaHHOTO yria,
rpaaycHasi Mepa JBYTpaHHOTO yria
OnepupoBaTh NOHATUSMU: MHOTOT'PAHHUK, BBHIMYKIIBIM M HEBBITYKJIBIN
7.6 MHOTOTPaHHUK, AIIEMEHTBI MHOTOTpaHHHKA, MPaBUIbHBII
MHOTOTPaHHHK
27 Pacrio3naBaTh OCHOBHBIE BH/bI MHOTOT'PAHHUKOB (MUpaMuIa, PU3MA,
' PSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccuduimpoBare MHOTOTpaHHUKH, BBIOMpas OCHOBAHHUS Ui
- kIaccu@ukanuy  (BBINYKJIblE W HEBBINYKIbIE  MHOTOTPAaHHUKH,
' NpaBUJIbHbIE MHOTOTPAHHUKH, TPSMBIE M HAKIOHHBIE TPU3MBI,
napasuieeIe bl )
- OnepupoBaTb  MOHATUAMHU:  CEKyllas  IJOCKOCTb,  CEUYEHUE
' MHOTOTPaHHUKOB
210 OOBSACHATP MPUHIUIBI TMOCTPOCHHS] CEUEHUH MHOTOTPAHHUKOB,

HCIIO0JIB3Ys MCTOJ CIICOOB




7.11

Crpoutb ceyeHHs] MHOIOTPAHHHUKOB METOJOM CJIEJIOB, BBINIOJIHSTH
(BBIHOCHBIC) IIJIOCKHE YEPTEKU M3 PHCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Buj cBepxy, cOOKy, CHU3Yy

7.12

Pemate 3aa4yi Ha HaXOXJICHUC I'COMCTPUICCKHUX BCJIMYUH I10 06pa311aM
WKW aJirOpuTMaM, MPUMCHAA N3BCCTHBLIC AHAIMTHYCCKHUEC MCTOABI IIpH
pPeIICHUU CTAHAAPTHBIX MAaTEMAaTUUYCCKUX 3aaa4 Ha BbIYUCICHUC
paCCTOﬂHI/Iﬁ MCKAY ABYMA TOYKaAMU, OT TOUKHU OO Hp?[MOfI, OT TOYKH OO

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

PemaTs 3a1aun Ha HaX0XkA€HNE FT€OMETPUUECKHUX BEJTMUHH 10 00pa3iam
WY QITOPUTMAaM, NMPUMEHSSI W3BECTHBIE AHAIMTUYECKAE METOIbI IIPU
pEelIeHNN CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4 Ha BBIYMCIICHHUE YIJIOB
MEK/y CKPEUIMBAOIIMMUCS IPSIMBIMH, MEXKIY HPSIMOU U TUIOCKOCTBIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnsate 00bEMBI M MIJIOLIAAM TIOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mnMpamMuga) C  NOpUMEHeHHeM  (opMyl,  BBIYUCIATH
COOTHOILIEHUS MEX/1y TIIOIIaIIMU IOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHIATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

N3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HWH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPHYECKHUX (PUrypax, HpeACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTh reomeTpudeckue GaKThl Ui PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJaramluX HECKOJIbKO IIaroB pPELIeHHs], €CIU YCIOBHS

MPUMEHEHHUS 33JIaHbl B ABHOH opme

7.18

[IpumeHsaTh mpoCTEiilline MpPOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CHUCTEMBbl MPH PEHICHUH CTEPEOMETPUUECKUX

3a1a4

7.19

HpI/IBOI[I/ITL IMPpUMEPLI MATECMATHYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoOac U

JKU3HH, pACIIO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATH NOJMYYEHHBIE 3HAHUA Ha TPAKTHKE: aHAJIU3UPOBAThH
peallbHbIE CUTyallud M MPUMEHSATh W3YyYEHHBbIE MOHITHS B IPOLECCE
MIOMCKA peLIeHUs] MaTeMaTH4ecKu CQOpPMYIUPOBAHHON MpPOOIEMBI,
MOJENIMPOBATh PEAJIbHBIE CUTYAllMH HA SI3bIKE T€OMETPUH, UCCIIE0BATh

TNOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUEM I'COMCTPUICCKUX MMOHATUMN U




TeopeM, armapara areOpsl, peniarh IPaKTHUECKUE 3a/1a49H, CBSI3aHHbBIE

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTaTa
6 I'eomerpust
OnepupoBatb TIOHSITUSIMH IATHHIPUIeCKast MTOBEPXHOCTb,
6.1 oOpa3yromue OWIHHAPUIECKON TOBEPXHOCTH, IWJIMHID, KOHHYECKAs
' MOBEPXHOCTh, 00Opa3ylolIne KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBICHATH CIIOCOOBI TIOJTYICHHUSI TEJT BpaleHUS
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHSATHSAMH: IIAPOBOW CETMEHT, OCHOBaHHE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IAPOBOH CJIOH, OCHOBAHUE IIIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbraucniare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TeNl BpAIICHUS,
' TE€OMETPUIECKUX TEJI C MPUMEHEHUEM (opMyI
OnepupoBaTh MOHSITUSMHU: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy u
6.7 OTNIMCAHHBIN OKOJIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BPAIICHUS
6.8 BBIUMCIIATE  COOTHOLICHHS MEKIY IUIONIAIMH TOBEPXHOCTEH U
. 00BpEMaMHU ITOJOOHBIX TENT
6.9 N3006pakats nzyyaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUryp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHs Tell

BpaIlCHUA




6.11

W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPa30BHIBATh MHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha

yepTrexax U pUucyHKax

6.12

[TpumensTh reomeTpudeckre GakThl ISl PEHICHUS CTEPEOMETPHUYECKIX
3a/1a4, MPEANOIAralIuX HECKOJIBKO LIaroB PEUICHHs, €CIH YCIOBUSA

PUMEHEHHUS 33/1aHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremonaaTe Z[Cf/JICTBI/Ifl CJIOKCHUA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHUA BCKTOpa HA 4UCIIO, 06”I)$ICH$ITI>, KakKUMH CBOMCTBAMHM OHH

oOmazaroT

6.15

[IpumeHsTh NpaBUIO Napauieaenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATUAMU: JACKAPTOBbBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOJAYJIb BEKTOPA, PABCHCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA,
yroia MeEXAy BEKTOpaMH, CKaJlApHOC MPOU3BCACHHUEC BCEKTOPOB,

KOJINIMHCAPHBIC 1 KOMIIJIAaHAPHBIC BEKTOPEBI

6.17

Haxomuth cymMMy BEKTOpOB M MPOU3BEICHHUE BEKTOpA HA YUCIO, YTOJ
MEeXAYy BEKTOPaMHM, CKaJISPHOE MPOU3BEICHHE, PACKIAIbIBATH BEKTOP

10 IBYM HEKOJIJIMHECAPHBIM BCKTOpaM

6.18

3amaBaTh IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mpocTeiiliue reoMeTpuyYecKHME 3adayd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOI'O METOAa

6.20

Pemate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIICHUH U
HaX0XXIACHUEC I'COMETPUUCCKHNX BEJINYHH I10 06pa3uaM HJIK aJITOpUTMaM,
IIPUMCEHAA HU3BECTHBIC MCETObI Ipu pE€UICHUA CTaHdapPTHBIX

MaTeMaTHYCCKHUX 3ada4

6.21

[IpumensaTh mOpocCTeiiliue NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbI IPH PELICHUH CTePEeOMETPUUECKUX

3a1a4

6.22

HpI/IBOI[I/ITL IIpUMEPbI MAaTEMATHYCCKUX 3aKOHOMepHOCTeI71 B IIpUPOAC U

JKU3HH, paCIIO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUU B HCKYCCTBC

6.23

[IpuMeHsATh TOJyYeHHBbIE 3HAHUS Ha MPAaKTUKE: aHAJIU3UPOBAThH
peallbHbIE CUTyallUM W NPUMEHSATh U3YyYEHHBIE MOHATUS B IPOLECCE
MIOMCKA PpELIeHUs MaTeMaTH4Yeckh c(hopMyIMpOBaHHON MpoOIEeMBl,
MOJIETTMPOBATh pPealbHbIC CUTYAllMH Ha A3bIKE FEOMETPHUH, HCCIIEN0BATh

TMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUEM I'€COMCTPHUICCKUX MMOHATHI U




TEOpeM, amnmapara ainreOpbl, perarb NPakTHIeCKUe 3aauu, CBSI3aHHbBIE

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH

MMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, MPOCTPAHCTBO.
[TonsiTve 00 aKCHMOMAaTHYECKOM IOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPCOMETPHUH U CIICACTBUA U3 HUX

7.2

B3aumHoe pacnosiokeHue TOpsIMBIX B MPOCTPAHCTBE:  IMepeceKaroluecs,
napajuiefibHble ¥ CKpeuuBaromuecss npsimbie. [lapamiensHOCTh OPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapaielbHble NpPSIMbIE B MPOCTPAHCTBE,
MapajuiebHOCTh TPEX MPSIMBIX, MapauIeIbHOCTh MPSIMON M IJIOCKOCTH. YTIBI C
COHAINpPABJICHHBIMH CTOPOHAMH, Yroll MEXKIy MpsIMBIMA B MPOCTPAHCTBE.
[TapanienbHOCTh  IUIOCKOCTEH:  mapajulelbHble  IJIOCKOCTH, CBOICTBa
napajuleNbHbIX MIockocTei. [Ipocreiimme mMpocTpaHCTBEHHbIE (UTYpHl Ha

IIOCKOCTH: TETpAdP, KY6, napajjiejenmIic [, HIoCTpoOCHUE CEUYCHUI

7.3

HepHeH,[[I/IKy.]'IHpHOCTB HpﬂMOfI U TIUIOCKOCTH: TNCPICHAUKYIIAPHBIC IIPAMBIC B
MINPpOCTPAaHCTBC, MPSAMBIC MApaJUUICJIbHBIC U IMCPIHCHAUKYIISIPDHBIC K IINIOCKOCTH,
NpHU3HAaK MCPICHAUKYIIIPHOCTH HpHMOﬁ U TIIJIOCKOCTH, TEOopeMa O HpHMOﬁ
HepHeHHHKyﬂﬂpHOﬁ IUIOCKOCTU. YTJBI B OPOCTPAHCTBE: YIoJl MCKAY HpﬂMOfI )41

IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJl, JIMHEWHBIA Yrojd JBYTPaHHOIO  yIJa.




[lepnieHIuKyNIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU JIO IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM JI0 TNIOCKOCTH, MIPOEKLUs (PUTYpHI Ha TUIOCKOCTh. [leprieHAnKyIapHOCTD
IJIOCKOCTEN: MPHU3HAK NEPIEHAUKYIAPHOCTH JBYX IIOCKOCTEH. Teopema o Tpéx

MEPIEHIUKYIIAPax

7.4

[loHATHE MHOrOTpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKH, Pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
[pU3Ma, TPaHU U OCHOBAHUS IPU3MBI, NIpsiMasi U HaKJIOHHAs MPU3Mbl, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesenumnes U ero cporcrsa. Ilupammpa: N-yronpHas nupamMuaa, TpaHd U
OCHOBaHUE MUpPaMUIbl, 00KOBas U MOJIHAs TIOBEPXHOCTh MUPAMU/IbI, IPABUIIbHAS U
yceu€HHash MNupamMpaa. OJIEMEHThl MpuU3Mbl M nupamuisl. [IpaBusbHbIE
MHOTOTPaHHUKH: IMOHATHE MPABUIBHOTO MHOTOTPAHHMKA, MPABWIbHAS MpU3Ma U
MpaBUJIbHAS TMHpPaMUJa, NPAaBWIbHAS TPEYroyibHAs NUPAMHAA W IPaBUIbHBIN
TeTpasap, KyO. IlpencraBieHne o MpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadp,

JOoAEeKadIp U uKocayapyrue CedeHust Npru3Mbl U TUPaAMHUJIbI

7.5

CI/IMMeTpI/ISI B IPOCTPAHCTBE: CHUMMECTPUA OTHOCUTCIIBHO TOYKH, prIMOI\/'I,
IIJIOCKOCTH. DIeMEHTHI CUMMCETPUHA B nmupaMuaax, napaiciIcnuicaax,

IIpaBHUJIBHBIX MHOTOI'paHHHUKaX

7.6

Borunicnenue 3neMeHTOB MHOTOTPaHHHUKOB: pEOpa, nuaroHanu, yrisl. [lmomanb
OOKOBOM TIOBEPXHOCTH M TIOJHOW TOBEPXHOCTH NPSIMOM TMPU3MBI, ILJIOIIA]Ib
OCHOBaHHH, TeopeMa 0 OOKOBOM OBEPXHOCTH MPsAMOi TTpu3Mebl. [Lmomaas 60koBoM
MOBEPXHOCTU M TOBEPXHOCTH MPABWIBHON MNUPaMU[BI, TEOpeMa O IUIOLIAIH

yceuénHoi nupamuabl. [lonsitue 06 06béme. OObEM TUPaMUIBI, TPU3MBI

7.7

HOI[O6HBI€ T€JlIa B  IIPOCTPAHCTBE. CooTHomeHUS MCXKAY IUIoIaasiMu

MMOBEPXHOCTEH, 00bEMaMU TI0TI0OHBIX TEIT

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

]_II/IJ'II/IH,[[pI/ILICCKaH IMOBCPXHOCTD, o6pa3y10ume HHHHHHqueCKOﬁ IMOBCPXHOCTH,
OCb I.[PIJ'IPIHI[pPI‘-ICCKOﬁ MOBEPXHOCTH. ]_[I/IJ'II/IH)IpI OCHOBaHMSI M OOKOBas

IIOBCPXHOCTD, o6pa3yfoma;1 " OCh, IJjIo1maiab OOKOBOM M IOJIHOU MMOBEPXHOCTHU

6.2

Konnueckas MMOBEPXHOCTD, 06p8.3y10H_II/IC KOHHYECKOM MMOBCPXHOCTHU, OCb H

BCpUIMHA KOHHYECKOM MMOBEPXHOCTH. KOHYCI OCHOBAHHC U BCPIINHA, o6pa3y10u1a;1




U OCh, IUIOMAAh OOKOBOW ¥ TIOJIHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC:

o0pasyromne 1 BpICOTa, OCHOBAHUS U OOKOBAas MOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, IMaMeTp, IIOMAAb IIOBEPXHOCTH cdephl. BzaumHoe

pacrionoxenue cepsl U MIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, TUIomaib

cepsr

6.4

N300paskenue Ten BpameHust Ha TII0CKOCTH. Pa3BEépTka mummHIpa 1 KOHyca

6.5

KomOunamuu Ten BpalieHWss ¥ MHOTOTPaHHUKOB. MHOTOTpPaHHUK, ONMHCAHHBIN

oxoJio cepsl, chepa, BIMcaHHAS B MHOTOTPAHHHK, HITH TEJIO BPAIICHUS

6.6

[Tonsatue 00 o6bEmMe. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajuiesienumnena u ciaenctsus n3 He€. OOBEM muMHIpa,

koHyca. O0béM 1mIapa u riomaab chepsbl

6.7

[Tomobnbie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU

MMOBEPXHOCTEH, 00bEMaMM MOJOOHBIX TEI

6.8

Ceuenust nmuIMHIpa (MapayielbHO U TEPHEHIUKYISIPHO OCH), CEUeHUs KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUeHHUs 11apa

6.9

Bextop Ha miockoctu u B mpocTpaHcTBe. CllOK€HHE M BBIUMTAHHE BEKTOPOB.
YMHOKEHHEe BEeKTOopa Ha 4yHciio. Pa3noxeHne BeKTopa 1o TpéM HEKOMILIaHAPHBIM
BekTtopaMm. IlpaBuno mnapamnenenunena. Pemenwe 3amad, CBSI3aHHBIX  C

MPUMEHECHHUEM TTPABUJI JICHCTBUN C BEKTOpaMHU

6.10

[IpsimoyronpHas cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauwHaTel BeKTOpa.
[Ipocreiimne 3amaun B KOOpAWHATAX. YTOJ MeXIy Bekropamu. CkanspHoe
MPOU3BEICHUE BEKTOPOB. BhlunciieHue yrioB Mexay MpsIMbIMU U IMJIOCKOCTSIMHU.

KOOpI[I/IHaTHO'BeKTOpHLJﬁ MCTOA ITPU PEIICHHUU IT'COMCTPUICCKUX 3a1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI'O
OBIIETI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMoOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
0011ero ooOpazoBaHus

Bnagenue meronamu noKa3aTeNnbCTB, alTOPUTMAMU DPELICHUS 3aj1ady;
yMeHue (HopMynupoBaTh M ONEPUPOBATH MOHITUSIMH: OIpEIeNICHUE,
akcuoma, Teopema, CIIEJCTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEJIbCTBO,
paBHOCHIIbHBIE  (DOPMYIHUPOBKY; PUMEHATH ux; yMEHUE
¢bopmynupoBaTh 00paTHOE U MPOTHUBOIIOJIOKHOE YTBEP)KICHUE,
OPUBOJIUTH TMPUMEpPhl U KOHTPIPUMEpPHI, HCHOJIb30BaTh METO]
MaTeMaTHYeCKON MHAYKIMHU; TPOBOJUTH J0Ka3aTeIbHbIE PACCYKICHUS
OpU  pElIeHUH 3aJa4, OLIGHUBAaTh JIOTUYECKYI0 IPaBHIBHOCTD
paccykJeHui; yMEHHUE ONepUpOBaTh MOHITUSIMH: MHOYXECTBO,
MOJIMHOKECTBO, OTEpaIlMi HaJ MHOXKECTBaAaMH; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIA  ammapar Ui ONUCaHUS pealbHBIX
MPOLIECCOB U SIBJICHUM U MPU PEHICHUU 3a]a4, B TOM UYUCIE U3 APYrUX
y4eOHBIX IPEMETOB; YMEHHUE ONEPUPOBATH MOHATUAMU: Tpad, CBIZHBIN
rpad, gepeBo, UK, Trpad Ha TMIOCKOCTH; YMEHHE 3a/JaBaTh U
OTHCHIBATh Tpadbl Pa3TUYHBIMU CIIOCOOAMU; HCTIONH30BaTh rpadbl MPH

peUICHUN 3a4a4

YmMmenue ONCpUPOBATH MOHATHAMU: HATYPAJIBbHOC YUCIIO, LCIIOC YUCIIO,

CTCIICHB C ICJIBIM MTOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb




C palMOHATBHBIM TIOKa3aTejeM, CTENeHb C JACHCTBUTEIHHBIM
mokaszaTeneM, JorapumM dYHucia, CHHYC, KOCHHYC U TaHTEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK MO MOJYJI0, PallMOHAIBHOE YHUCIIO,
UppalMOHAIbPHOE  YWCJIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
palMoOHANBHBIX, JCUCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
NPU3HAKKA JAETMMOCTH, HAUMEHBIINK OOIINI JENHUTENh U HaUMEHbIIee
oOmiee kpaTHOe, aNropuT™ EBKIIMAA TpU pelIeHUH 33/1a4; 3HAKOMCTBO
C pPAa3IMYHBIMH TO3UIMOHHBIMH CUCTEMaMH CUHUCIICHHS; yMEHHE
BBITIOJTHATH BBIYHCIICHHE 3HAYEHUI W MpeoOpa3oBaHMs BBIPAKECHUH CO
CTENEHsIMH U Jorapudmamu, npeodpazoBaHus IpoOHO-paAlMOHATIBHBIX
BBIpQKCHUH; YMEHHE ONIEPUPOBATh MOHITHAMU: TOCIEI0BATEIBHOCTD,
apupmMeTHyecKasi ~ TpOTpeccusi,  TeOMETpHUYecKas  Iporpeccus,
OecKOHEYHO YyObIBarolllasi TeoOMeTpUuYecKas TIpOrpeccus; YyMEHHe
3a/aBaTh  IOCJIEOBATEIbBHOCTH, B TOM UHCIE€ C IOMOUIbIO
PeKyppeHTHBIX  (GOpMYJd;, YMEHHE  OINEpPHpPOBATh  TOHATHSIMH:
KOMIUIEKCHOE YHCIIO, COTNPsDKEHHBIE KOMIUIEKCHBIE YUCIIA, MOAYIb H
apryMEeHT KOMIUIEKCHOTO 4ucia, popMma 3alucy KOMIUIEKCHBIX YHCel
(reoMeTpuyeckas, TPUTOHOMETpPUYECKas M aireOpanyeckas), yMeTb
MIPOU3BOIUThH apu(PMeTnyecKue ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJUTh  TPUMEPbl  HCHOJb30BAaHUS  KOMIUJIEKCHBIX  YHCEI,
OINEepUpOBATh MOHATUAMU: MaTpuia 2x2 u 3%3, omnpeaenauTelb

MaTpulbl, reOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPEACTIUTEIIA

VYmenune OIICpHUPOBATH IOHATHUAMU: pallUOHAJIBHBIC, HPPALIHUOHAIBHEIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I‘{eCKI/Ie, TPUTOHOMETPUUCCKUE
YpaBHCHHA W HEPABCHCTBA, HX CHCTEMbI, YMCHHE OIICPpHUPOBATH
INOHATHUAMUN. TOXKACCTBO, TOXKXKACCTBCHHOC Hp606p330BaHI/IC, YPaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHCHI/Iﬁ H HCPABCHCTB, PAaBHOCHIIbHOCTbH
ypaBHeHHfI, HCpPaBCHCTB MW CHUCTEM; YMCHHC PCUHIATb YpPABHCHUA,
HCPpAaBCHCTBA U CHUCTCMbI C IIOMOIIBIO PA3JIUYHBIX HpI/IéMOB; peuIaThb
YpaBHCHHA, HCPABCHCTBA W CHCTCMbBI C IIAPaMETpPOM; IPHUMCHIATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JJII PCHICHHUA MAaTCMAaTUUCCKUX

3ala4 U 3aa4 U3 pa3jIMIHbIX obnacreit HAYyKU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUAMH: (YHKLHS, YETHOCTH (YHKIHUH,
NEepUOIMYHOCTh (DYHKLIUHU, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(byHKIUH, SKCTpeMyM (YHKINHU, HanOoJIblIee U HauMEHbIIIee 3HaUeHUs

(GyHKIMHM Ha TPOMEXKYTKE, HENpepbiBHAS (QYHKLUS, AaCHUMIITOTHI




rpadpuka (yHKIMW, TepBas M BTOpas MPOU3BOAHAS (DYyHKIHH,
TreOMETPUYCCKU U (PU3MYECKUI CMBICI IPOU3BOJHOM, IEpBOOOpa3Hasi,
OTIpE/IeNEHHBI HMHTETpall; YMEHHE HAXOJWUTh AacCHUMITOTHI Tpaduka
(GyHKIMHU; yMEHUE BBIYHCIATH NMPOU3BOJHBIE CyMMBI, MTPOU3BEACHUS,
YaCTHOTO W KOMIIO3HITUH (QYHKIMI, HAXOAUTh YPaBHEHHE KacaTeIbHOU
K TpaduKy (YHKIUH; YMEHHE HaXOIUTh MPOU3BOIHBIC 3JIEMEHTAaPHBIX
(GyHKIMH; YMEHHE HCIOJB30BATh IMPOU3BOAHYIO Ui HCCIEIOBAHUS
GbyHKIMH, HAXOIUTh HAHOOJBIINE U HAMMEHBIINE 3HAYCHUS (PYHKIIHIA;
CTpOWTh TpadUKd MHOTOWICHOB C WCIIOJB30BAaHUEM armapara
MaTeMaTHYEeCKOTO aHAITN3a; TPUMEHSTH POU3BOIHYIO JUTSI HAXOXKICHUS
HAWJIY4YIIET0 pEIIeHUs] B TPHUKIATHBIX, B TOM YHCJIE COLUAIBHO-
HKOHOMHUYECKUX U (PU3NYECKHX 3a/jauaxX; HaXOIUTh IJIOMIAIH U 00BEMBI
(Gury ¢ mMoMomIbI0 WHTErpaja; MPUBOJUTH MMPHUMEPH MaTEMAaTHIECKOTO

MOJIETUPOBAHUS C TOMOILBIO (D PepeHIInaTbHBIX YPaBHEHUN

YMmenue onepupoBaTb NOHATUSIMU: Tpaduk GyHKIUH, oOpaTHas
GbyHKIMA, KOMIO3UIUsA QYyHKIUHN, TUuHeWHas (QyHKUMS, KBaJpaTH4HAs
dbyHKuMsg, — panMoHanmbHas — (QyHKUOMs, ~— cTemeHHas — (QyHKIWS,
TpUroHOMeTpuueckue (QyHKIUU, OOpaTHble TPUTOHOMETPUUECKHE
dbyHKUIMM, TOKa3aTelabHas W Jjorapudmuyeckas (QyHKIUH; yMEHHE
CTPOUTH TpadUKu W3YYCHHBIX (DYHKITHH, BBITIOJHATH MPEOOpa3oBaHUs
rpa¢ukoB (YHKITUH, UCTIOIB30BaTh TpadUKH sl H3YYCHHSI TTPOIIECCOB
U 3aBUCUMOCTEH, MIPHU PELICHUN 3a]1a4 U3 JAPYruX y4eOHbIX MPEeIMETOB
U 3aJa4 U3 pealbHOM >KM3HM; BbIpakaTh (OpMyJaMu 3aBHCHUMOCTH
MEX/1y BeJIMYMHAMM; UCTIOJIb30BaTh CBOMCTBA U rpaduku PyHKUUN 115
pelIeHus ypaBHEHH, HEpaBEHCTB U 3a/1a4 € MapaMeTpaMu; U300paxkathb
HAa KOOPIWMHATHOW IUIOCKOCTH MHOYKECTBA pEUICHUH ypaBHEHHI,

HCPABCHCTB U UX CUCTEM

YMeHue pellaThb TCKCTOBBIC 3aJla4d PAa3HbIX THUIIOB (B TOM 4YHCJIC Ha
IMPOOCHTHBI, J0JIM U 4aCTH, HAa JIBUKCHHC, pa60Ty, CTOUMOCTDb TOBApOB U
YCIyT, HAJIOTH, 3a/1a41 U3 obmacTu YIipaBJICHUA JIXYHBIMHU U CEMEUHBIMU
(I)I/IHchaMI/I); COCTaBJIAAIThb BBIPAXKCHUS, YPABHCHUSA, HCPABCHCTBA U UX
CUCTCMBI II0 YCJIOBHUIO 3aJdavu, UCCICAOBATH IOJIYUCHHOC PCIICHUC U
OIICHUBAThb HpaBI[OHOI[06HOCTB pe3yJIbTaTOB; YMCHHUC MOJACINPOBATH
PCAIbHBIC CUTYyallUU Ha SA3BIKEC MATCMATUKH; COCTABJIATH BbIPAKCHUS,

YpaBHCHHA, HCEPABCHCTBA W HUX CHUHCTECMbBI 110 YCJIOBHUIO 3aJa4vH,




ucciacaoBaTb IMOCTPOCHHBIEC MOACIM C HMCIOJbB30BAaHUCM allllapara

anreOpbl, HHTEPIPETUPOBATH MOJYYCHHBIH PE3yIbTaT

YMeHue OmnepupoBaTh IMOHATUSAMHU: cpenHee apudMeTHuecKkoe,
Me/nuaHa, HauOoJIbIlIee U HaMMEHbIIee 3HAYCHUS, Pa3Max, JUCIIEPCHUS,
CTaHJApPTHOE OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHUE W3BJIEKaTh,
MHTEPIPETHPOBATh MH(POPMAIHIO, TPEACTABICHHYIO B TaOIHMIax, Ha
IrarpaMmmax, rpaukax, OTpakarollylo CBOMCTBA pealbHBIX MTPOIECCOB
U SBJICHUH; NOpPEACTaBIATh HMHMOPMALMIO C MOMOILBIO Taldnull U
qyarpamM; HcCCleloBaTh CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TIpaUyecKuXx METOJOB U DJIEKTPOHHBIX CPEJICTB;
rpaduyecku HcciaenoBaTh COBMECTHbIE HAONIONEHUS C IOMOIIbIO

JUarpaMM pacCenBaHUs U JIMHEWHON perpeccuu

YMeHHe omnepupoBaTh MOHATHAMU: CIIyYalHBIA OIBIT U CIIy4aillHOE
coObITHE, BEPOATHOCTH CIy4allHOTO COOBITHS; YMEHUE BBIUUCIATH
BEPOSITHOCTh C MCIIOJIb30BAHUEM TIpaUuecKuX METOJIOB; MPUMEHSThH
(hopMyIbl CIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH, GOopMyily MOJIHOM
BeposATHOCTH, (opmyny beprymm, komOuHaropHbie GakTel U
(GopMynbl; OLICHUBAaTh BEPOSATHOCTH PpEAIbHBIX COOBITUH; yMEHHE
OIICpUPOBATh MOHATHAMM: CllydaliHash BEJIMYMHA, PACIPEACICHHUE
BEPOSITHOCTEHM, MAaTEMaTHIECKOE OKUJAHNE, TUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHUE CIIlydallHON BeJIMUYMHBI, (QYHKUUH pPACHpeleNeHus |
IUIOTHOCTA ~ PaBHOMEPHOIO, IIOKA3aTeJIbHOIO W  HOPMAJIBHOTO
pacIpelesieHui; yMEHHE  MCIOJb30BaTh  CBOWCTBA  M3YyYCHHBIX
pacnpeneseHui Ul PeIeHus 3a/1a4; 3HAKOMCTBO C NOHSTHSMMU: 3aKOH
OOJNBIIMX YHUCEN, METOJbl BBIOOPOUYHBIX HCCIEIOBAaHUM; yMEHHE
IOPUBOAUTh TPUMEpPHl MpPOSBICHUA 3aKOHa OOJBIIMX 4YHCENT B
OPUPOAHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHHE OIEPUPOBAThH
HNOHATUSAMM: COYETAaHHWE, IIEPECTAHOBKA, YUCIO COYETAHUM, YHUCIIO
nepecTaHoBOK; OuHOM HbroTOHA; yMEHHE NPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHUs Ui pelieHHs 3a/ad; OLEHUBATh BEPOSITHOCTH
pearbHBIX  COOBITHH; COCTaBISATH BEPOSITHOCTHYIO MOJENb U

UHTEPIPETHPOBATh NOJTYUYEHHBIN pe3yabTar

YMeHue onepupoBarh NOHATHAMM: TOYKA, MpsiMas, IIJIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YyIya, IUIOCKMHM Yrod,
JIBYIPAaHHBIN yroj, TPEXTPaHHBIM YTOJ, CKpELIUBAIOIIUECs MpsSMbIE,

napallICJIbHOCTD U MEPICHAUKYIAPHOCTD NPAMBIX U HJ'IOCKOCTCIZ, yroJi




MEXKy HNPSAMBIMH, YroJl MEXKIAY IPSIMON M INIOCKOCTBIO, YrOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKTY
IIPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSMM; YMEHHE HCIOJIb30BaTh
OpU pelIeHUH 3a/ad HU3ydeHHble (PAKThl M TEOPEMbI IIAaHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOIIET0 MHUPA; CTPOUTD
MaTE€MaTHYECKHE MOJEIN C IOMOIIBI0 I€OMETPUYECKUX IOHATUN H

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMH IMTPAKTUYCCKUC 3a]a4r

10

YMeHne onepupoBaTh HOHATHIMHE: TUIOMAAb QHUTYPBI, 00BEM (QHUTYPHI,
MHOTOT'PaHHUK, TPABUIIHHBII MHOTOTPaHHHK, CEUeHHE MHOTOTDaHHHKA,
KyO, mapajienenunen, NpusMa, NUpamuna, (GuUrypa U MOBEPXHOCTD
BpallleHus, [IWIUHIP, KOHYC, map, cdepa, mwiomaas chepsl, TUIoNaib
MOBEPXHOCTH TMUPAMUIBI, TPU3MBI, KOHYCa, IMIMHIpA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapaJuIesIeTnIe/ia, ITUPAMHIBI, TIPU3MBI, THIMHIPA,
KOHYCa, I1apa, pa3BéPTKa MOBEPXHOCTH, CEYCHHUSI KOHYCA W IFIIUH/IPA,
napajyielbHbIe OCH WM OCHOBaHHWIO, CEYCHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, NUIMHIPA, KOHYCa, YMEHHE CTPOUTHh CEUCHHE
MHOTOTPaHHUKA, H300pakaTh MHOTOTPAHHHUKH, (PUTYpPBI M TIOBEPXHOCTH
BpAlllCHUs, WX CEYCHHS, B TOM YHCIE C MOMOIIBIO AIIEKTPOHHBIX
CPEICTB; YMEHHE IIPUMEHSTH CBOHCTBa T€OMETPHUYECKHX (uUryp,
CaMOCTOSITEIEHO (OPMYJIMPOBATh OTPENEeNCHUs H3ydaeMbIX (uryp,
BBIJIBUTATh THIOTE3bl O CBOMCTBAX M TpPH3HAKAX TI'€OMETPHUYECKUX
¢uryp, oOOCHOBBIBATH WM OIPOBEPraTb HUX; YMEHHE IPOBOIHUTH
Kiaccupukanuio QGUIyp 1O pa3IMYHBIM TPU3HAKaM, BBITOJHATH

HCO6XOI[I/IMBIG AOIIOJTHUTEIBbHBIC ITIOCTPOCHUSA

11

YMeHHne OomepupoBaTh TOHATUSMH: JIBIKCHHE B IPOCTPAHCTBE,
napajieNIbHbINA MEPEHOC, CAMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Us, MMOAO0OHBIE (UTYpPHI; yMEHUE
pacrio3HaBaTh PaBHbIC U MOJO0OHBIC (DUTYPHI, B TOM YHUCIIC B MPUPOJIEC,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh F€OMETPUUYCCKUE OTHOIICHUS
IpU peUIeHUH 3a7a4; HAXOJUTh T'€OMETPHUECKHUEe BENWYUHBI (IJIMHA,
yroi, Mmiomanb, 00bEM) MPU pElIeHUH 3aJad U3 APYTrUX Y4eOHBIX
PEIMETOB U U3 PEAIbHOM KU3HU; YMEHHE BBIYUCIISTH T€OMETPUIECKHE
BEJIMYMHBI (JUTMHA, YroJl, MJOMIalb, 00bEM, IJIOMIAlb MOBEPXHOCTH),
UCTIONIB3YSI U3Y4eHHBbIE (OPMYIbl U METOMbI, B TOM YHCIE: TUIOIIA/b
MOBEPXHOCTU MHPAMUJIBI, TIPU3MBI, KOHYCa, IIMIMHApPA, TUIOIMAIb chephr;

00BEM KY6a, MpsAMOYT'OJIBHOTO IMapaJiieiiCnuieaa, mupaMmuibl, Ipu3Msl,




UWIMHAPA, KOHYyCa, IIapa; YMEHHE HAXOJIWUTh OTHOIIEHHE OOBEMOB

MOJIOOHBIX (HUTYD

12

YMmenue ONICpHUpOBaThH IIOHATUSAMU MpAMOYTOJIbHAA cucreMma
KOOpAUHAT, BEKTOP, KOOPAUHATEI TOUYKHW, KOOPAWMHATBEI BEKTOpA, CyMMa
BCKTOPOB, MPOMU3BCACHUC BCKTOpPAa HA YUCIIO, PA3JIOKCHHUE BCKTOpPA I10
6a3ncy, CKaJIIPpHOC IPOU3BCIACHUC, BCKTOPHOC IMPOU3BCACHUC, YI'OJ
MCKIAY BCKTOpaMH; YMCHHC HCIIOJIB30BaTh BGKTOle)If/'I n
KOOpI[I/IHaTHHﬁ MCTOA I PCIICHUA I'COMETPUUCCKUX 3ada4d M 3aJayd

JPYTrUX y4eOHbIX IPEIMETOB

13

YMenue BpIOMpaTh NOAXOJAIMIMM METOX JJIs pEeLIeHUs 3a]ayi;
IIOHMMAHHE 3HAYMMOCTH MAaTEMaTUKH B H3y4YEHHHM MPUPOJHBIX U
OOLIECTBEHHBIX IMPOIECCOB M SBJICHWI; YMEHUE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEMAaTHUKH B HMCKYCCTBE, YMEHWE IPHBOJUTH
MpUMEPBl  MATEMAaTHYECKUX OTKPBITHM POCCHMCKOM W MHPOBOH

MaTeMaTHYE€CKON HAYKH




HNEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Kon
1 Uucna 1 BIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
12 Pannonanbupie uncna. OOBIKHOBEHHBIE U JAECATUYHBIE JApOOH, TPOLIECHTHI,
' OCCKOHEYHBIC MTEPHUOUIECKHIE IPOOH
13 ApubmMeTnuecknii KOpeHb HaTYpaJIbHOU cTeneHH. J[elcTBus ¢ apuMeTHICCKUMU
' KOPHSIMHU HAaTypalbHOW CTENIECHU
14 Crenenp c¢ wnensiM nokazatesnieM. CTeNeHb C pPalMOHAIBHBIM MOKAa3aTEJEM.
' CBoiicTBa cTEnEHU
L5 CuHyc, KOCHHYC U TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. Jlecatnynbie U HaTypaIbHbIE JOrapudMbI
JleiictBuTenpHble uucia. ApudMeTHYEeCKHe OIepalud C ACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnmkEHHbIE BEIUMCICHNUS, TPaBUIa OKPYTJICHUS, TPUKHIKA H OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBaHue BeIpakeHUN
1.9 KommnnekcHeie uncna
2 YpaBHEHHs 1 HEPAaBEHCTBA




2.1

[enbie u ApoOHO-paAITMOHATBHBIC YPABHEHHS

2.2 WppatnmonaibHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHHs
24 [Toxa3zaTenpHbIC U JTOTapUPMUUECKUE YPAaBHEHHS
2.5 [enbie u 1poOHO-paIIMOHATBHBIC HEPABEHCTBA
2.6 WppatnmonanbHble HepaBeHCTBA
2.7 [lokazarenbHble U JTOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuia cucTemsl JMHEWHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIbI
3 OyHKIMU U TpaduKu
31 OyHkuus, cnocoObl 3aaanug ¢yHkuuu. I'padux dynkuun. B3anmao obpaTHbIe
. ¢byskiun. Y€rHble u Heu€THbIe GyHKUMU. [lepuonudeckue pyHKunun
Ob6nacTh ompeaeneHUs: U MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymum ¢yHkmum.
35 IIpomexxyTkn 3HAKONMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' MakcuMymbl 1 MUHMMYMbI (QyHKUuu. HaunGosbliee ¥ HauMeHblee 3HAYCHHE
(YHKIIUM HAa IPOMEKYTKE
33 CrenenHas (yHKIUS C HATypaJbHBIM M IIENBIM MOKa3ateiaeM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpPHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.5 [Toka3zarenbHas u norapudmMuyeckas GyHKIIMH, ©X CBOMCTBA U rpaduKH
36 Touku paspeiBa. AcuMntoTel TpadukoB ¢yHkiuid. CpoiicTBa (HyHKIHA,
' HENpPEepbIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 334aHUS TIOCIIE0BATEIbHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLIEHTOB
4 Hauana maTemMaTuueckoro aHanusa
4.1 IIpousBoanas ¢pyHkuu. [Ipon3BoaHbIe AeMeHTapHBIX (QyHKIMN
[IpuMeHeHne MPOM3BOAHOM K HCCIEIOBaHMIO (YHKUMH HAa MOHOTOHHOCTb MU
4.2 9KCTpeMyMbl. HaxoxaeHue HauOoJbIIEro 1 HaUMEHBIIETO 3HaUeHUsI QYHKIMH Ha
OTpe3Ke
4.3 [lepBooOpa3nas. Murterpan
5 MHoecTBa U JIOTHKA




5.1

MHoxecTBO, orepanuu HajJ MHOKecTBamMu. J{uarpammbl Ditnepa — Benna

5.2 Jloruka
6 BeposTHOCTh M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaleHUS
7.5 Koopannats! 1 BEKTOpPEI







