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IHHOACHUTEJIBHAA 3AIIUCKA

Pabouas nporpamma yyebnoro kypca «I'eomerpusi» 6a30Boro ypoBHs uist ooydatonmuxcs 10 —
11 xnaccoB pa3paborana Ha ocHOoBe DeepaibHOrO rOCyIapCTBEHHOr0 00pa30BaTeNIbHOTO CTaHapTa
cpenHero oéuiero o0pa3oBaHMsl, C YIETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBAHUMU, MPEAbSIBISIEMBIX K
MaTeMaTHYeCKOMYy 00pa30BaHUIO, M TPAIULUK pocchuiickoro oOpa3oBaHMs. Peanmuzanus mporpaMMel
obecreynBaeT OBJIAICHUC KIIIOYCBBIMU KOMIICTCHIUAMMA, COCTABJIAIOINUMU OCHOBY IJId CaMOPAa3BUTHUA
U HEMpPephIBHOIO 00pa3oBaHUsl, IEJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JTUYHOCTHOTO M IO3HABATEIHHOIO
Pa3BUTHA JTUUYHOCTH 00YUAIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueGHOro Kypca reoMETpUH Ha YPOBHE CPEHEro oouiero oopazoBanus o0ycioBiIeHa
MPAKTUYECKON 3HAYMMOCTBIO METApPEJAMETHBIX M MPEIMETHBIX PE3yIbTaTOB O0YYEHUS T€OMETPUH B
HaNpaBICHUU  JIMYHOCTHOTO  pa3BUTHs  oOydaromuxcs, (GopMupoBaHus  (yHKIHOHATIBHON
MaTeMaTHYeCKOM T'PaMOTHOCTH, U3Y4EHUS JPYTruX y4eOHBIX AMCUUIUIMH. Pa3BuTHe y oOyuarommxcs
IPAaBUJIBHBIX MPEACTABIECHUN O CYIIHOCTH U IPOUCXOXKIECHHUM TIE€OMETPUYECKHX aOCTpaKIHid,
COOTHOULIECHUH PEAIBHOTIO U UACAIBHOIO, XapaKTepe OTPaKCHUSI MAaTEMaTUYECKOM HAyKOU SIBICHUN U
IIPOLIECCOB PEAIbHOIO MHpa, MECTE€ TE€OMETPUM B CHCTEME HAyK U POJIM MaTeMaTH4eCKOIo
MOJICJIMPOBAaHUSI B HAay4yHOM IIO3HAHMUM M B IPAKTHKE CIOCOOCTBYET (OPMHPOBAHHIO HAYYHOI'O
MHUpPOBO33pDEHHUS yyalluXxcs, a TaKKe KauyeCTB MbIIUICHUs, HEOOXOAMMBIX MJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomerpust ABIsieTCS OMHUM M3 0A30BBIX MPEJAMETOB HA YPOBHE CPEAHEro 001Iero oopa3oBaHus,
Tak Kak o0ecredyrnBaeT BO3MOXKHOCTb H3YUEHHS Kak JMCLUUIUINH €CTeCTBEHHO-HAYy4HOM
HaIPaBJIEHHOCTH, TaK ¥ TyMaHUTAPHOM.

Jlormueckoe MblluieHue, GopMUpyeMoe MpU HW3YYeHHH OOydYarolMMUCS MOHATHWHBIX OCHOB
TFE€OMETPUM U TIOCTPOCHHM LENOYKU JIOTMUECKUX YTBEPXKACHUHM B XOJAE PELICHUS T€OMETPHUYECKHX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEPraTh IMIOTE3bl HETIOCPEICTBEHHO MCIOJB3YIOTCSA PU PEIIEHUN
3aJ]a4 €CTeCTBEHHO-HAyYHOTr'0 LIMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpHEeHTHPOBAThCA B MPOCTPAHCTBE UIPAET CYILIECTBEHHYIO POJb BO BCEX 00IacTsX
NesTeNbHOCTH dYenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHHM U IPOCTPAHCTBE — HEOOXOJUMOE
YCIIOBUE €r0 COLHUAIbHOIO OBITHS, (pOpMa OTpPaK€HUS OKPYKAIOIIEr0 MHpa, YCJIOBUE YCIEUTHOIO
MO3HAHUS M AaKTUBHOTO MpeoOpa3oBaHus JeicTBUTENbHOCTH. ONepupoBaHUE MPOCTPAHCTBEHHBIMHU
o0OpazaMu OOBEIMHSET pa3Hble BHUAbI y4eOHOM W TPYIOBOH JIESITEIbHOCTH, SBIAETCS OJHUM W3
npodeccnoHabHO BaXKHBIX KAauyecTB, MO3TOMY aKTyajbHa 3agadya (OpMUPOBaHUS Yy 00ydaromuxcs
MIPOCTPAHCTBEHHOT'O MBIIIJICHUSI KaK Pa3HOBUIHOCTH OOPa3HOTO MBIIUIEHUS — CYLIECTBEHHOIO
KOMIIOHEHTA B ITOJITOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HAaIPaBIECHUAM.

Llenp ocBoeHMs mporpamMMbl yueOHOro kypca «l'eomeTpusi» Ha 0a30BOM ypoBHE OOy4YeHHS —
o0meobpazoBaTelbHOE ¥ OOIIEKYJABTYPHOE Ppa3BUTHE OOyJaromIuxcsi 4epe3 olecrnedeHue
BO3MOXXHOCTH TPHOOPETEHUsT M UCIOJb30BaHUS CHCTEMaTHYECKMX TIE€OMETPHUYECKHX 3HaHUN u
NeWcTBUH, cHelu(UUHBIX T€OMETPHH, BO3MOXHOCTH YCIEIIHOTO MPOAODKEHHs 00pa3oBaHuUs IO
CIELMAIBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAJHBIM HCIIOJIb30BAaHUEM F€OMETPHUH.

[IporpamMma no reomeTpun Ha 0a30BOM YpOBHE MpeJHA3HAUYeHA JUIsi OOydyaroluxcs cpeaHeu
IKOJIbI, HE NCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUI HA YpOBHE OCHOBHOT'O O0IIET0 00pa30BaHus.
Takum o6pa3zom, oOywaromuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHUeCKue



YMEHUS, CBS3aHHBIE CO CIEHU(PUKON TeOMETpUHM M HEOOXOTUMBIC A >KU3HM B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTH M3Y4YHTh T€OMETpHUI0 Oojiee TiyOOKO, eciu B
JaJbHEHIIEeM BO3HMKHET HEOOXOJUMOCTb B T'€OMETPUYECKHUX 3HAHUAX B HPOPEeCcCHOHATBHON
NEsITeIbHOCTH.

JIOCTHIKEHHE 1IEJIM OCBOCHHUS IPOTPaMMBbI 00€CTIeUnBAETCS PEICHUEM COOTBETCTBYIOLIHMX 3aa4.
[IproputeTHbIMU 3a7auaMu OCBOeHUsI Kypca «l'eomerpum» Ha 6azoBoMm ypoBHe B 10—11 kmaccax
SBJISIOTCSL:

¢ hopMUpOBaHHE MPEICTABICHUS O TEOMETPHH KaK YaCcTH MHUPOBOH KyJbTYpbl H OCO3HAaHUE €&
B3aMMOCBSI3H C OKPY’KAIOLIMM MUPOM;

¢ hopMuUpOBaHHE TPEACTABICHUS O MHOTOTPAHHUKAX W TeJaX BpAIIEHUS KaK O BaXKHEUIIMX
MaTeMaTHYECKUX MOJENAX, IO3BOJSIOIIMX ONMCHIBATE M H3ydaThb pa3HbIC SIBICHUS
OKPY’KaloIlero MUpa;

e hopMUpOBaHME YMEHHs pacllo3HaBaTb Ha UEpTEXax, MOAEIIX M B pEalbHOM MHpe
MHOTOTPaHHUKU U TeJla BPALICHUS;

® OBJIQJICHUE METOAAMHU PEIeHHs 337a4 Ha MOCTPOCHUS Ha M300pa’keHUSIX MPOCTPAHCTBEHHBIX
buryp;

¢ hopMUpOBaHHE YMEHMsI ONEPUPOBATH OCHOBHBIMU IOHATHUSMH O MHOIOIpaHHMKAax M Tejax
BpAIlIEHUs U UX OCHOBHBIMHU CBOWCTBaMU;

®OBJIQJICHUWE aJTOPUTMAMH pEUICHHsS OCHOBHBIX THIIOB 3a1a4; (HOPMUPOBAHHE YMEHHS
IIPOBOJUTH HECIIOKHbBIE TOKA3aTEIbHbIE PACCYXKICHUS B XOJI€ PELICHUS CTEPEOMETPUUECKUX
3aJa4 ¥ 3a/1a4 ¢ MPaAKTUUYECKUM COZEpIKaHUEM;

® pa3BUTHE UHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CHOCOOHOCTEM 00ydaromuxcs, MO3HAaBAaTEIbHOMN
aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS;

e hopmupoBaHre (QYHKIMOHATHHONH TPAaMOTHOCTH, pEJIEBAHTHOW T'E€OMETPUHU: yMEHHUE
pacrio3HaBaTh MPOSIBIEHUS I'€OMETPUUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaIbHBIX JKM3HEHHBIX CHUTYalUsX W TpPUd H3YYEHUH JPYTUX Y4E€OHBIX IPEAMETOB,
MPOSIBJICHUS 3aBUCUMOCTEHN M 3aKOHOMEPHOCTEH, (DOPMYIHPOBATh UX HA SI3BIKE T€OMETPUU U
CO3/1aBaTh F€OMETPUUECKHE MOJEIH, IPUMEHATh OCBOCHHBI T'€OMETPUUYECKUN anmnapar AJs
pelIeHns MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATh U OLIEHUBATh OJIYyYCHHbIE
pE3yIbTATHI.

OTnuuuTeNbHON OCOOEHHOCTBIO MPOTPaMMBbl SIBIISETCS BKJIOYEHHE B KypC CTEPEOMETPUHU B
Hayajle €ro M3y4eHHs 3a/ay, peulacMblX Ha YPOBHE MHTYMTHBHOIO IIO3HAHUS, U OINpPEAEIEHHBIM
o0pa3oM opraHM3oBaHHass pa0oTa HaJ HHUMH, 4YTO CIIOCOOCTBYIOT pPAa3BUTHIO JIOTHYECKOTO U
IIPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHUE MHTYUTUBHBIX IIPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHUIO TTPEAMETA.

[Ipenmourenne oTgaércs  HaArJIsSJHO-KOHCTPYKTHBHOMY MeETOQy OOydYeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-IIPAKTHYECKOMN
JEATENBHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX IPEJICTABICHUM y y4alllUXCs B Kypce CTEpPEOMETpUU
MPOBOAMTCS 3a CUET peIIeHUs 3aJad Ha CO3JaHUE IPOCTPAHCTBEHHBIX 00pa3oB M 3ajady Ha
ONEpUpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3naHue o0pa3a MPOBOIUTCS C OMOpPOMl Ha
HarJsIHOCTh, @ ONEPUpPOBaHME 00pa3oM — B YCIOBHSIX OTBJICUEHHUS OT HAIJISIIHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOAHOTO COJAEpKAHUS.

OcHoBHBIE coaepxkaTenbHble JIMHUM Kypca «I'eomerpun» B 10—11 kimaccax: «MHOTrOrpaHHUKNY,
«[IpsiMble W TUIOCKOCTH B TMpocTpaHcTBe», «Tema BpaimieHus», «BekTopbl M KOOpAUHATHI B
npocTpaHcTBe». @DOpMHUpOBaHME  JIOTMYECKMX YMEHMH  paclpeiensercss He TOJIBKO IO
coJiep KaTeNIbHbIM JIMHUSAM, HO U 10 TroJiaM 00y4eHHs Ha YPOBHE CpEeIHEro 001ero oopa3oBaHusl.



Conepxanre oOpa3oBaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjibTaTaM OCBOCHHUS paboueid
IIPOrpaMMbl, paclpeieNéHHbIM 10 ToAaM OOy4YeHMs, CTPYKTYPHPOBAHO TaKHUM 00pa3oM, YTOOBI
OBJIaJICHNE TE€OMETPUYECKUMH TIOHATUSMH M HAaBBIKAMH OCYIIECTBIILIIOCH MOCIEAOBATEIbHO |
MOCTYNATEJIFHO, C COOMI0OACHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAINCH B
OOIIyI0 CUCTEMY F€OMETPUIECKUX NPEACTABICHUH 00yJaroIIXCsl, paclIupsist U yIiIyossist e€, o0pasys
MIPOYHBIC MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha wusyuenue reomerpuu otBoauTcs 2 yaca B Hegemo B 10 kiacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JiBa roja oOydenus - 102 yaeOHBIX daca.



COJAEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATHUSI CTEpeOMEeTpUH. Touka, mpsMasi, MIOCKOCTh, MPOCTpaHCTBO. IlousTHE 00
AKCUOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEIICTBUS U3 HUX.

B3aumHOe pacnonokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIMECs, IapajUIe]IbHbIE U
CKpeluBaromuecs npsamsele. [lapamieabHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MTapaJlICIbHbIE
IIpsIMBIE B IPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX IPAMBIX; MAPAUICIBHOCTh IPSIMOM U IUIOCKOCTH.
VYIibl ¢ COHaImpaBJIEHHBIMM CTOPOHAMU; yroJl MEXAY HpsMBIMH B IpocTpaHcTBe. llapamiensHOCTb
IUIOCKOCTEH: TapajulelbHble IIJIOCKOCTH; CBOMCTBA MapajuleNbHbIX IUIOcKocTed. IIpocreimme
MIPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH: TETPAdIP, KyO, MapaieNenurie; ToCTPOSHUE CeUeHUH.

[lepneHUKyYIAPHOCT NMPSMOM M IUIOCKOCTH: NEPIEHIUKYJSPHBIE INPSMbIE B IPOCTPAHCTBE,
IIpsIMBbIE NIapaJUIECIbHBIE U NEPIECHIUKYIIPHBIE K IIJIOCKOCTH, IPU3HAK NEPIEHANKYIISIPHOCTH MIPSIMON U
IJIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHANKYIIPHON IIIOCKOCTU. YTJbl B IPOCTPAHCTBE: YrOJ MEXIY
IIPSIMOM M IUIOCKOCTBIO; JIBYIPAHHBIA YTOJ, JUHEWHBIA yroJl AByrpaHHoro yria. Ileprnenaukynsap u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 INIOCKOCTH, MPOEKIMS
¢burypsl Ha IUIOCKOCTh. llepneHIuKyIsSspHOCTh IUIOCKOCTEH: NpPU3HAK MEPHEHIUKYIIPHOCTU JBYX
miockocTeil. Teopema 0 TpEX MepneHaNKYIsapax.

MHOrorpaHHUKH

[loHsAiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJIbIE W HEBBIIYKIIbIC
MHOTOTPaHHUKH; pPa3BEPTKA MHOrorpaHHuka. [Ipumsma: N-yronpHas NpusMa; I'paHd M OCHOBAHMS
IPU3MBI; MIPsIMast M HAKJIOHHAasi IPU3Mbl; OOKOBas U IOJHAs MOBEPXHOCTH Mpu3Mbl. [lapannenenunern,
IIPSIMOYTOJIBHBIA Tapajuleienunes; U ero cBoicrtBa. Ilupammupa: N-yronpHas nupamMuaa, I'paHd U
OCHOBaHME NUPAMUJIbI; OOKOBas W IOJIHAS IOBEPXHOCTb NMHUPAMHAbI; NpaBWIbHAsA U Yyceu€HHas
UpaMua. DJIEMEHTHl NPpU3Mbl U nupamuabl. [IpaBUIbHbIE MHOTOTPAaHHUKU: TIOHATHE NPABUIBHOIO
MHOTOTPaHHMKA; MPaBUJIbHAS MPU3Ma U MpaBUJIbHAS MMPAMUAA; IPaBUIbHASA TPEYTOJIbHAS MHpaMKIa
U TIpaBWIbHBIN TeTpadap; KyO. IIpeacraBienue o nmpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa3p, 10AEKadIp
n ukocadip. CeueHust NpU3Mbl U TUPAMU/IBL.

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOUKH, IPSIMOMU, INIOCKOCTH. DJIEMEHTBI
CUMMETpPHUU B NUpaMUax, apajuieJenuneax, IpaBUIbHbIX MHOMOTPaHHUKAX.

Bbruncnenue 371€MEHTOB MHOTOTPaHHMKOB: péOpa, nuaroHanu, yrisl. Ilnomans ©GokoBoit
MOBEPXHOCTH U TOJHOW MOBEPXHOCTU HPSIMOM MPU3MBI, IUIOIIAJb OCHOBaHUIl, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOMN
MUpaMHIbI, TeopeMa O Tuiomanu yceuéHHo mupamuabl. [lonstue o6 o0béme. OOBEM MUpaMHIIBI,
IIPU3MBL.

[Tono6usle Tena B mpocTpancTBe. COOTHOLIEHUS MEXAY IUIOUIAIIMU MIOBEPXHOCTEH, 00BEMaMu
MOJIOOHBIX TE.



IIVIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yNbTaThl OCBOCHHUS NpOrpaMMbl ydyeOHOro mpeamera «MaTemaTukay
XapaKTepU3yIOTCSL:

I'pa:knanckoe BocnnuTanue:

c(OPMHUPOBAHHOCTHIO I'PAXKAAHCKON MO3UIIMH 00yYaIOIIErocsi Kak aKTUBHOT'O U OTBETCTBEHHOTO
YjieHa POCCUHCKOTO OOIIeCTBa, MPEACTABICHUEM O MAaTeMaTHYECKHMX OCHOBaX ()yHKIMOHHPOBAHUS
pPa3IMYHBIX CTPYKTYp, SBJICHUM, MPOIEAYp TpaxgaHCKOro oobmiectBa (BbIOOPHI, OMPOCH U IIp.),
YMEHHEM B3aMMOJIEWCTBOBATh C COLUAIbHBIMU WHCTUTYTAMH B COOTBETCTBHM C WX (YHKIUSMU U
Ha3HAYCHUEM.

IIaTpuoTnyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPaKIAHCKOH HMIEHTHYHOCTH, YBKEHHUS K MPOILIOMY HU
HACTOSIIIEMY POCCUICKOM MAaTE€MaTHWKH, LIEHHOCTHbIM OTHOIIEHHEM K JOCTUKEHUSM POCCUHCKHUX
MaTeMaTUKOB U POCCHICKON MaTeMaTUYeCKON LIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTHKEHUI B IPYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCUICKOro HapoAa; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOr0 MOBEJICHUS, CBA3aHHOTO C IPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAyKU U
JeSITENIbHOCTBIO YIEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOIO OYAYyLIETO.

JdcTeTHYecKoe BOCIIUTaHue:

3CTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIKOYas CTETUKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJad, pEIICHUN, pacCYXIEHUH; BOCHPUMMYUBOCTHIO K MAaTeMaTHYECKUM acIeKTaM
Pa3IMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTeMaTHUECKUe 3HAHHUs B MHTEpecax 370pOBOTO M
6e3omacHoro obpasa *H3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO (3J0POBOE MUTAHUE,
cOamaHCUPOBAaHHBIA PEXXUM 3aHATHH M OTAbIXa, peryispHas (Gu3nueckas aKTUBHOCTD); (PU3HMUECKOTO
COBEpIICHCTBOBAHUS, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESATENLHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTU TPYIOII0OUS; HHTEPECOM K pa3IMyHbIM chepam
npodeccnoHabHOM J1eATENbHOCTH, CBSI3aHHBIM C MAaTEMaTHMKOM M €€ NPUIIOKEHUSMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIM BHIOOP Oyaymied mpodeccruu W peaau3oBBIBATH COOCTBEHHBIE >KM3HEHHBIE
IUTaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHHUIO Ha
MIPOTSKEHUM BCEH JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIICHUHU INPAKTUYECKUX 3ahad
MaTeMaTHYeCKON HalpaBJIeHHOCTH.

JKO0JI0THYEeCKOe BOCIIUTAHME:

C(OPMHPOBAHHOCTBIO  HKOJIOTHUECKOW  KYJIbTYphl, TOHUMAaHUEM BIUSHHUS  COLIMAIBHO-
SKOHOMMUYECKHUX IIPOIIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAaHUEM
r7100aNbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM; OpUEeHTaluell Ha MpUMEHEHHEe MaTeMaTH4YeCKUX
3HAHUU 7S pelleHus 3a/1a4 B 00JIaCTH OKpYKaroIllel cpesibl, IIIAaHUPOBAHUS MOCTYIIKOB U OLEHKU HX
BO3MO>KHBIX [TOCJIEJICTBUI JIJIs1 OKPY’KaIOIIEH Cpebl.

IleHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOLIECTBEHHOM MPAaKTUKW, TOHUMaHUEM MaTeMaTH4YeCKOW HayKH Kak chephl YeJoBeYeCcKOu
NeSITeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl PA3BUTHS LIUBUIIM3AINH; OBJIAIEHUEM S3BIKOM



MaTeMaTUKd ¥ MaTEMaTU4YECKOM KyJbTYpOH KaK CpEICTBOM IIO3HAHHUS MHPA; TOTOBHOCTBIO
OCYULIECTBJIATh IIPOCKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTh HHIUBUAYAIbHO U B IPYIIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ysbTaThl OCBOSHHUS MPOrpaMMbl yueOHOro mpeamera «MaTemaTuka
XapaKTEepU3YIOTCs OBIIAZICHUEM YHUBEPCAIBbHBIMU HO3ZHABAMENbHBIMU OCLICMBUIMU, YVHUBEPCAIbHBIMU
KOMMYHUKAMUBHBIMU OelCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeliCTN8UIMU.
1) Vuueepcanvuvie noznasamenwvuwvie Oeticmeus, obecneyusaiom Gopmuposanue 0OA306biX
KOCHUMUBHBIX NPOYEcco8 o00yuanuuxca (0ceoeHue Memooo8 HNO3HAHUSA OKPYICaArowe20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomamso ¢ ungopmayuet).
Ba3oBble Jjornueckue aeicTBHA:
® BBLISIBJISITh U XapaKTepPU30BaTh CYLIECTBEHHbIC MPU3HAKH MAaTEeMaTHYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUH MEXIy MOHATHIMH; (POPMYIHpPOBATH OMpPENEICHUS MOHITHUI; yCTaHABIUBATh
CYIICCTBCHHBIA MPU3HAK KiIacCH(DHUKAIMK, OCHOBAHHS JJiI OOOOMICHWS W CPaBHCHWS,
KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;
® BOCIIPHHUMATh, (OPMYIIMPOBATh W MPEOOPA30BHIBATH CYXKJICHUS: YTBEPIUTCIBHBIE W
OoTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U OOIIIKE; YCIOBHBIE;

® BEISIBISITh  MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTHUBOpeUHs B (HaKrTax,
JaHHBIX, HAONIONCHUAX W YTBEPXKICHHSX; IMpeajaratb KpPUTEPUU ISl  BbISBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;
e Ie/IaTh  BBIBOJIBI C HCIHOJIB30BAHUEM 3aKOHOB JIOTHKH, JACIYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3AKITIOUSHH 110 aHAJIOTUH;

® [[POBOJIUTH CAMOCTOSITENILHO JI0KA3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPXKACHHUM (IIPSAMBIE U OT
MPOTUBHOTO), BBICTPAWBATh APTYMCHTAIHUIO, IMPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI;
000CHOBBIBATH COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

® BEIOMpATh CHOCO0 pelieHusl yuyeOHOM 3a/aduM (CpaBHUBATh HECKOJIBKO BapHUaHTOB pPEILIEHUS,

BBIOMPATh HAMOOJIEE OIXOASIINN ¢ YIETOM CaAMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHUER).
basoBble ucciieqoBare/ibCKHe AeHCTBUA:
® IICTIOJIb30BAaTh BOMPOCHI KaK MCCIIEIOBATEIBCKUM HHCTPYMEHT TMO3HaHUs; (OPMYIUPOBATH
BONPOCHI, (PUKCUPYIOILIUE MPOTUBOpEUUE, MPOOJIeMy, YCTaHABIMBATh MCKOMOE U JIAHHOE,
(dbopMHPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

®[IPOBOJIUTH  CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIM ~ SKCIIEPUMEHT,  HCCIEJOBaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4eCKOro 00BheKTa, SIBJICHHs, MPOLIeCca, BBISIBICHUIO
3aBUCUMOCTEN MeXTy 00bEeKTaMu, IBICHUSIMHU, TTPOIIECCAMH;
® CaMOCTOSITENIBHO (OPMYIHUPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yibTaTaM MPOBEIEHHOTO
HaOJIOJICHUSI, HCCJICJOBAaHMS, OICHUBATh JOCTOBEPHOCTH TIOJYYCHHBIX PE3yJIbTaTOB,
BBIBOZIOB M 000OILIEHNUIH;

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKKE BBIABUTATH MPEANOIOKEHHUS O €T0
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

® BBISIBIIATH 1e(DUIIMTH WH(GOPMAIIUU, NAaHHBIX, HEOOXOJMMBIX JJI OTBETa HAa BOMPOC H IS

pellIeHus 3a/1a4H;

eBEIOMpaTh  WHPOPMAIMIO W3  HMCTOYHMKOB  PA3IMYHBIX  THUIOB,  aHAIM3UPOBATH,

CHUCTEMATH3MPOBaTh M HMHTEPIPETUPOBATh WHOOPMANHIO PA3IUYHBIX BHJIOB U (HopM
MIPEACTABICHUS;



® CTPYKTYypUpPOBaTh MH(OpPMAIIHIO, MPEICTaBIATh €€ B pa3IU4HbIX (opMax, HILIIOCTPUPOBATDH
rpaduyuecKy;

® OIICHUBATh HAJEKHOCTh HHPOPMAIUH 110 CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvhvle KOMMYHUKAMUGHbIE Oelcmeus, 00ecneyusarom CcoopmMuposaHHocms

COYUATILHBIX HABBIKOG 00YYAIOUUXCAL.

O01menue:

® BOCIIPUHUMATh MU (OPMYJIHPOBATH CYXKIEHHS B COOTBETCTBUH C YCIOBUSIMH M IEIISIMHU
OOIIeHHUSI; SICHO, TOYHO, PaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMUCbMEHHBIX
TEKCTax, JaBaTh MOSICHEHHS [0 XOJYy peIIeHUs 3aJaud, KOMMEHTHPOBATh IOJY4YEHHBIH
pe3yibTar;

B X0/€ OOCYXIECHMs 3aJaBaThb BOMNPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOJIEMBI,
peraeMoi 3a/1a4u, BEICKa3bIBaTh UJI€H, HALIEIICHHBIE HA MTOMCK PEIIEHUS; CONIOCTABIISATH CBOU
CYXKIEHHUS C CYXKICHHAMHU JAPYrHMX YYaCTHUKOB JAHajiora, oOHApy)XMBaTh pa3ludue |
CXOZCTBO MO3UIIHI{; B KOPPEKTHOU (hopMe (HOpMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

® [IPEICTABIATh PE3yJIbTAThl PEIICHHUsS 3a/a4d, OSKCIIEPHUMEHTA, WCCIICAOBAHM, IPOEKTa,;
CaMOCTOSITENILHO BBIOMpPaTh (OpMAT BHICTYIUIGHHSI € Y4€TOM 3aJad Mpe3eHTAlUud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBo:

® [IOHMMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHJHON M WHAWBUIYAIBHOW pabOTHI IpH
pemieHNH Y4eOHBIX 3a7ay; MPUHAMATH II€Jb COBMECTHOW JESTEIbHOCTH, IUIAHMPOBATH
OpraHM3aII0 COBMECTHOI paboThl, pacipeensaTh BUIbI paboT, 10TOBapUBAThCs, 00CYKIATh
MIPOLIECC U Pe3yNIbTaT pabOoThl; 0000IaTh MHEHHUS HECKOJIBKUX JIFO/ICH;

® y4yacTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYKIeHHs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMbI» U HUHBIE); BBIMOJIHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOU JEHCTBHS C
JIPYTUMH YICHaMU KOMAaH[bI; OIICHWBATh KAadeCTBO CBOETrO BKJIAJa B OOIIWI MPOIYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvhvie pezynsmuenwvle Oeiicmeus, o06ecnedusarom @GopMuposanue CMulCI06bIX

VCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTU.

Camoopranu3anusi:

®COCTaBNIATh IIJIaH, AITOPUTM peIIeHUs 3a7ayd, BBIOMpATh CIOCOO pelIeHUus C Y4ETOM
HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh
BapHaHThI PEUICHHUH ¢ y4€TOM HOBOM HH(DOpMALIUHL.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMH IT03HABATEIHHON pe(IEKCHHM KaK OCO3HAHUSI COBEPIIACMBIX NEHCTBUU U
MBICTUTENBHBIX TPOIECCOB, HMX pPE3YyNbTaTOB; BIAJAETh CHOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIecca U pe3yibTaTa PeLIeHNss MaTeMaTHUeCKON 3a1auu;

® [IPEIBU/ICTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh TPH pPEIICHWH 33Ja4l, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HaWIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUSAM, OOBSCHIATH MPUUMHBI TOCTHKEHUS HITH
HEJIOCTIDKCHHS ~ Pe3yJIbTaTOB  JIEATENILHOCTH, HAaXOJWTh OINMOKY, J/aBaTh  OIEHKY
MPUOOPETEHHOMY OIIBITY.



HNPEAMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPSAMAas, INIOCKOCTb.

HpI/IMeHSITL AKCHUOMBI CTCPCOMETPUHN U CIICACTBHUA U3 HUX IIPU PCIICHHUU I'COMCTPUYICCKHUX 3aa4.

OnepupoBarh NOHATUAMU: APAJUIEIBHOCTD U NIEPIECHAUKYIISIPHOCTD NPSMBIX U IUNIOCKOCTEH.

KnaccuunupoBaTs B3aUMHOE PacHOI0kKEHHUE PSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yroj, TpaHU JIBYTPAHHOTO yIia, pedpo ABYrpaHHOTO
yriia; JMHENHBIN Yrojl ABYTPaHHOIO yIJia; TpaayCHasi Mepa JBYTPAHHOIO yIJa.

OnepupoBaTh NOHATHUAMHU: MHOIOIPAHHUK, BBIIYKJIBIA M HEBBIIYKIbIH MHOIOIDAaHHUK,
3JIEMEHTbl MHOTOI'PaHHUKA, IIPABUJIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIMpaMMJa; [PU3MA, I[PSIMOYTOJbHBIN
napajuiesnenunesn, Kyo).

KnaccuunupoBaTb MHOTOrpaHHUKH, BbIOMpPas OCHOBaHMS AJs KiaccU(UKaLUU (BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH; IPAaBUJIbHBIE MHOTOIPDAHHUKH; HpPSIMbIE M HAKJIOHHBIE IIPU3MBI,
napajuiesIenunebl).

OHepI/IpOBaTB IMMOHATHUAMU: CCKYyIIad IMJIOCKOCTb, CCUCHUEC MHOI'OIPAaHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEYCHUH, UCII0Ib3YsI METO] CJIE/IOB.

Ctpouth ceyeHHs MHOTOTPAHHUKOB METOAOM CIIEJOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pemarsn 3aa4u Ha HAXOXKIACHUC TI'COMCTPUUYCCKHUX BCIWYUH I10 o6pa3uaM HUJIn aJIroOpuT™Mam,
IIPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METO/IbI IIPU PELIEHUH CTAHIAPTHBIX MATEMAaTUYECKUX 3a/1a4 Ha
BBIYHCIICHUE PACCTOSHHUNM MEXAY ABYMsI TOYKaMH, OT TOYKHM 0 IPSIMOM, OT TOYKH JI0 IUIOCKOCTH,
MCXKAY CKPCIIMBAOIIMUMHACA ITPSAMBIMU.

Pemarsn 3aa4u Ha HAXOXKIACHUC TCOMCTPUUYCCKUX BCIWYUH I10 o6pa3uaM WK aJITOpUTMam,
IIPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METO/IbI IIPU PELIEHUH CTAHJAPTHBIX MaTeMaTUYECKHX 3a]1a4 Ha
BBIUYHCJICHUE YIJIOB MEXAY CKPEIIMBAIOIIMMUCA NPSAMBIMHM, MEXAY MPSAMOM M INIOCKOCTBIO, MEXKIY
IIJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB.

Beruucisate 00bEMBI M TIJIOMIATM TOBEPXHOCTEM MHOTOTPAHHMKOB (MPU3Ma, MHUPAMHIA) C
IpUMEHEHHEM (HOpMyYJ; BBIUMCIATH COOTHOIIEHUS MEXIY IUIOIAASIMM TOBEPXHOCTEH, 00BEMaMu
10JI0OHBIX MHOTOTPAHHUKOB.

OHGpHpOBaTI) IMOHATHUAMU: CUMMCETPHA B IMPOCTPAHCTBE; HCHTP, OCh W IJIOCKOCTb CUMMCETPUU;
LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTb, mNpeoOpa3oBbIBATE M HHTEPHPETHPOBATH HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

[Ipumensstb  reomerpuyeckue  (GakTbl  JJi  pEHIEHHs  CTEPEOMETPUYECKMX  3ajad,
MIpeIoJIararoIuX HECKOJBKO IIaroB PEIICHUs, €CJIM YCIOBUS MPUMEHEHUs 3aJaHbl B IBHOM GopMe.

[IpumeHsTh mpoCTENIINE IPOTPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBbI
IIPU PELICHUH CTEPEOMETPUUECKUX 3a1au.

IIpuBOIUTE NMpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HHU, PACIIO3HABATH
IMPOABJICHUEC 3aKOHOB I'€COMETPHH B UCKYCCTBE.

[IpuMeHATh TMOJMy4YEHHBIE 3HAHMWS HA TMPAKTHKE: AHAIM3WPOBATh pPEAIBHBIE CHUTYallUM H
IPUMEHATh U3yYEHHbIE TOHATHS B IMpOIECcCce MOMCKA PEelIeHUs] MaTeMaTH4YecKu cHopMyIUpOBaHHOMN
npoOJeMbl, MOJICIMPOBATh pealibHble CUTYallUH Ha S3bIKE T'€OMETPHUHU, HCCIIEAOBATh MOCTPOSHHBIE
MOJIETIM C UCIOJb30BaHUEM TE€OMETPUYECKMX MOHSITUH M TEOopeM, ammapara airedpbl; pemarb
IMPAKTUYCCKHUE 3a/la4, CBA3AHHBIC C HAXOXKICHUCM I'COMETPUICCKUX BECIIUYHH.



3azaBath IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpumensaTs  reomerpuyeckue  (GakTbl Uil pELIEHUs  CTEPEOMETPUUYECKMX  3ajad,
IPEIIOIararolluX HECKOJIbKO 1IaroB PeIeH s, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

Pemarp mnpocreiiliue reoMeTpuuyecKue 3aJauyd Ha IMPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/1a.

Pemarp 3amaum Ha [JOKa3aTeNbCTBO MAaTEMATHYECKUX OTHOLIEHUMHM M HAXOXICHHE
IeOMETPUUECKUX BEJIMYMH [0 Oo0pa3laM WIM alrOpuTMaM, HPUMEHsSS H3BECTHBIE METOAbl IpU
pELIEHN CTaHIapPTHBIX MaTEMaTUUYECKHX 3a/au.

[IpumeHsTh NpoCTENILINE IPOrPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBbI
IIPY PELICHUN CTEPEOMETPUYECKUX 3a1a4.

IIpyBoaUTE MpUMEPBI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE W JKU3HH, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMmeHsTh MONydYEeHHblE 3HAHMSI HA MPAKTUKE: aHAJIM3UPOBAaTh peEalbHbIE CHUTYyallUd U
IPUMEHATh U3yYCHHbIE TOHATHS B IPOLECCE MOMCKA PELICHUs MaTeMaTU4eCKu chopMyIupoBaHHOMN
poOJeMbl, MOJICIMPOBATh peallbHble CUTYallUM Ha SI3bIKE T'€OMETPUH, HCCIIEAOBAaTh MOCTPOEHHbBIE
MOJIEIM C HCIOJb30BaHUEM TIE€OMETPUYECKHX IIOHATUNH M TEOpeM, armapara aireOphl, pemarb
MIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0XKJIEHUEM I€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB 7 TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoprre  Ipaxririeckie o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTputo 10 bubmiorexa LOK
https://m.edso0.ru/1c209e37
2 IIpssMple ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnoreka LHOK
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASIPHOCTH MPSAMBIX s bubnuortexa LHOK
IUIOCKOCTEN https://m.edso0.ru/1c209e37
4 VYTriel MEXAY NPSIMBIMU U TNIOCKOCTSIMH 10 1 bubamorexa LOK
https://m.edso0.ru/1c209e37
bubnuoreka HOK
> Muororpaiici 1 L https://m.edso0.ru/1c209e37
. bubnmmoreka [HOK
0 OObEMbI MHOTOTPaHHHIOB o 1 https://m.edso0.ru/1c209e37
7 [ToBTOpEeHME: ceueHusi, pacCTOSTHUS U YTJIbI 4 1 bubamorexa LOK
’ https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 5 0



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KoanuecTBo 4acoB

DJIeKTpPOHHbIe HU(POBHIE

Ne Hara
Tema ypoka Kontpoabubie IIpakTnueckue o0pa3oBaTte/ibHbIE
n/n Bceero H3Y4YeHH S
padoThI padoThI pecypchl
OcCHOBHBIE  TIOHSTHS  CTEPCOMETPHH:
TOYKa, npsimasi, IJIOCKOCTb,
npoctpancTBo. [IpaBuna wu300paxeHus 1 1 bubmmoteka HOK
. HeeIs
Ha PUCYHKAX: U300pPaKEHUS TIOCKOCTEHH, https://m.edsoo.ru/aecc77cd
MapajuieJIbHbIX ~ MPSAMBIX  (OTPE3KOB),
CEpEIMHBI OTPE3Ka
[TonsTusA: mepecekaromuecs: MIOCKOCTH, bubnuoreka LHOK
1 1 genens
NepeceKaroIInecs mpsMasi U TIO0CKOCTh https://m.edsoo.ru/2d8a9¢c99
[TonsTus: mepecekaromuecs MIOCKOCTH, bubnuoreka HOK
1 2 Henenasa
NepeceKaroIInecs mpsMasi U TIO0CKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C  MHOTOTPAaHHHKAaMH,
5 P 1 ) bubnuoreka HOK
n300pakeHUE  MHOTOTPAHHUKOB  Ha HeJes
P P https://m.edsoo.ru/a63959ed
PUCYHKAX, Ha MMPOEKIIMOHHBIX YepPTeKax
Hauanpuple cBemenust o Kybe u
. Y 1 3 bubnnoreka IHOK
MUpaMujie, HMX Pa3BEPTKH W MOJICIH. HeJes
P passep https://m.edsoo.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
Hauanpuple cBemenust o Kybe u
. Y 1 3 bubmmoreka IHOK
MApaMUJe, HMX Pa3BEPTKH U MOJEIH. HeJ IS
P pasaep https://m.eds00.ru/3d8ffd32
CeueHnss MHOTOTPaHHUKOB
[Tonstue 00 AKCHOMAaTHYECKOM
1 4 bubmmoreka LHOK
MMOCTPOCHUH CTEPEOMETPUHU: aKCHOMBI Henems
P P ™ https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHH U CIIEACTBUS U3 HUX
Ilonsarue 00 aKCHOMaTHYECCKOM bubnuoreka LHOK
1 4 Henensa

IMOCTPOCHUU CTCPCOMCTPHUU: AKCHOMBI

https://m.edso0.ru/239c8ch4



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4

CTEPCOMETPHUHU U CICACTBUA U3 HUX

Ilonsarue 00 aKCHOMAaTHYECKOM
9 IIOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI 5 Henens bubmorexa TOK
p p Thui: A https://m.edso00.ru/65c6b106
CTEPEOMETPHUU U CIEACTBHS U3 HUX
IT 0
| s B 10
IIOCTPOEHUU CT METPUU: HOMBI HEJEIs
p p P A https://m.edsoo.ru/258fc245
CTCPEOMETPHUH U CICACTBHS U3 HAX
B3aumHOe pacroyio)keHHe NpPSIMBIX B
MIPOCTPAHCTBE: IepeceKaroImecs, bubnuoreka LHOK
11 6 Henens
napajiie/ibHble M CKPEIIMBaOLIHECs https://m.edso0.ru/1a2520f6
psIMbIC
[TapamienbHOCTh MPSAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBE: MapalieibHbIC MPAMbIC bubnuoreka LHOK
12 N 6 Hemens
B TIPOCTPAHCTBE; MapaJIETbHOCTh TPEX https://m.edso0.ru/93ad36b3
MPSIMBIX
n N
13 | b npocrpancme:  Tapamemsmoct T enens | DUOHOTeRa LOK
Ij p ’ p a https://m.edsoo.ru/eeld19b9
MPSIMOM U TUIOCKOCTH
14 VTIIBI ¢ coHApaBIeHHBIMU CTOPOHAMHA 7 Henens bubmorexa [OK
P P A https://m.eds00.ru/9f4071b9
15 Yron Mexay IpsIMBIMA B IIPOCTPAHCTBE 8 Henmens bubmorexa LOK
Ay TP pocIp s https://m.edsoo.ru/fe733862
16 Yron Mexay IpsIMBIMA B IIPOCTPAHCTBE 8 Henens bubmorexa 10K
Ay ip pocTp s https://m.edso0.ru/2935a9a0
[TapannensHOCTH IUTOCKOCTEH: bubnuoteka HOK
17 9 genens
napasuiesIbHbIe TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajuie OCKOCTEH 9 Hene bubmorexa HOK
BOMCTBA I JIEJIBHBIX TIT Tel Henens
P A https://m.edsoo.ru/e504d656
19 IIpocreimne IPOCTPAHCTBEHHBIE 10 nenenss = buGnuotexa HOK
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¢burypbl Ha IJIOCKOCTH: TeTpa’ap, Kyo,
napasuiesienumnes

https://m.edso0.ru/4a28dc02

20 IToctpoenue ceuennii 10 nepens bubamorexa LOK
P A https://m.edsoo.ru/1d434d0f
bubnuoreka LHOK
21 I1 i 11
OCTPOCHHE cEaCHit HEAC https://m.edsoo.ru/ec26fe5d
Kontponbnas padota o teme "lIpsmbie
99 U IJIOCKOCTH B IIPOCTPAHCTBE. 11 Hemens bubnmnoreka HOK
[MapannensHOCTh IPSIMBIX u A https://m.edsoo.ru/9a0a9e56
mIocKkocTein"”
)z [lepnenuKyIsIpHOCTD psIMOM U > Enbmiorexa LIOK
IJIOCKOCTH: NEPIEHIUKYIISIPHBIE TIPAMbIE Henens
PHEHATIYAP P A https://m.edsoo.ru/b19f6a5d
B IIPOCTPAHCTBE
24 [Ipsimbie napajuiesibHble u 12 Henens bubnmnoreka HOK
HEePICHUKYIISPHBIC K TTIOCKOCTH https://m.edsoo.ru/0ac11c95
IIpsimMbIe rapajieiabHbIe 51 bubnuotexa HOK
25 13 nenens
HEePICHIUKYIISPHBIC K TJIOCKOCTH https://m.edsoo.ru/ba545966
IIpu3Hak nepneHauKyISApPHOCTH INPSIMOU bubnuotexa HOK
26 13
¥ IJIOCKOCTH MO hitps://m.edsoo.ru/f85bfca6
[Ipu3Hak nepneHauKyISIPHOCTH MPSMON bubnuoreka HOK
27 14
M II0CKOCTH HEASTL T hitps://m.eds00.ru/79165d15
) Te;)i)ezlj 0 NPSMOU IEPIEHIUKYIAPHOU . En6imorexa 110K
MJI0CKOCTH Hezens
8 https://m.edso0.ru/635c5087
Teopema 0 npsAMON NEPHEHAUKYISIPHOU bubnmoreka HOK
29 1
IUIOCKOCTH . https://m.edsoo.ru/bd3745f8
Teopema 0 mpsAMON NEPHEHIUKYIIPHOU En6amorexa LIOK
30 IUTOCKOCTH 15 Henensa

https://m.edso0.ru/7d18834b
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[lepnennukynsap u HAKJIOHHBIE:

31 aCCTOSIHME OT TOYKH [0 TUIOCKOCTH 16 Henens bubmiorexa LHOK
P A ’ A https://m.edso0.ru/33c477d3
paccTostHue OT MPSMOM J0 TNIOCKOCTH
I1 :

32 ;(f::lif)};iizyn:f TO‘IKI;/II 0 Hlj;:(?f:cljfl 16 nenemnst bubmmorexa LHOK
P A ’ A https://m.edsoo.ru/66fefadd
paccTostHue OT MPSMOM J0 TNIOCKOCTH
IT :

3 pacerome of Toun qo maockocr 7 negens PUOMOTERR - LIOK
P e ’ A https://m.edso0.ru/a5b7b8e3
paccTosiHue OT MPSIMOM 10 TUIOCKOCTH
IT :

% pacerome ot Toun 5o maockocr T S
P e ’ A https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSIMOM 10 TUIOCKOCTH

35 Vsl VB IPOCTPAHCTBE: YIrOJl MEXIY 18 Henens bubnmnoreka HOK
IPSIMOH M TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIl  yroj, JIMHEWHBIM yrona 18 Hexens bubnmnoreka HOK
JIBYTPaHHOTO yTJja https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIl  yroj, JIMHEWHBIM yroa 19 Hexens bubnmnoreka HOK
JBYTPAHHOTO yriia https://m.edsoo.ru/c7c777ed

S T 19 negens PUOMOTERR - IIOK

P . PHEHEY P et A https://m.edsoo.ru/ec3e2da3
MJI0CKOCTEN
39 Eeli):;:ljl HKri]: ﬂﬁ:ﬁ c;z TSt HEJ;:;KOCT; " 20 Henens bubmiorexa LOK
P . PHEHEY P et A https://m.edsoo.ru/ed9e2a8e
MJI0CKOCTEN
IT 78
0 ik nepremummprocn 2nerers  PHOMOTOR - LIOK
P . PHEHAMIEYIAD HBYE A https://m.edsoo.ru/ba75dc57
TUTOCKOCTEH
bu6 OK
41 TeopeMma o Tpéx nmepHeHANKYIApax 21 Henens normoreia 1

https://m.edsoo.ru/e4972cdc
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bubnuoreka LHOK

42 Teopema o TpEX MmeprneHANKYIIpax 21 "Hepens
P P PHEHIHEYIIP A https://m.edsoo.ru/52188a7d
43 TeopeMa o TpéX mepneHANKYIIIpax 22 Henmens bubmmorexa LOK
P P PHCHMIYP A https://m.edso0.ru/9f246736
KontponpHas  pabGora 1o  Temam

a4 "HepneH;u/iIfynﬁ'pHOCTb NpsIMBIX U 22 nenens bubnuotexa HOK
wiockocted" 1 "YTIIbl MEXKIY MPSIMBIMU https://m.edsoo.ru/5b971ef3
M IJIOCKOCTSAMU"

[lonsaTe MHOrOTpaHHHWKAa, OCHOBHBIC
3JIEMEHTHl MHOTOTPAaHHUKA, BBIMTYKJIBIE U bubnuoreka LHOK

45 23 "Hepens
HEBBIITYKJIbIC MHOTOTPaHHHKH; https://m.edsoo.ru/2d24e873
pa3BEPTKAa MHOTOIPAaHHUKA
[Ipu3ma: n-yronbHas mpu3Ma; TPaHH H
OCHOBaHUS  TPU3MBI,  TpsMas | bubnuoreka HOK

46 23 Henensd
HaKJIOHHAsI MTPU3MBI; OOKOBasi M TOJHAs https://m.edsoo.ru/b4ad63ad
MTOBEPXHOCTh MTPH3MBI
ITapannenenunen, MPSMOYTOJIbHBIN bubnuoreka OK

47 P A pv yr 24 "enens i
napajuieJIeuIe]l ¥ ero CBOWCTBA https://m.edso0.ru/8a7be683
[Mupammpa:  N-yroiibHas  TUPAMHTA,

48 IpaHu U OCHOBaHUE MUPAMHUJIBI;, OOKOBAsS 24 Heens bubnuoreka HOK
U TIOJIHAs TOBEPXHOCTb IMHPaMMIBL; https://m.edsoo.ru/fblcd0a5
MpaBWJIbHASA U yCeYEHHAS MTUPaAMU/IA
[IpaBWIIbHBIE MHOTOTPAaHHUKH: ITOHSITHE
MIPaBUIILHOTO MHOTOI'PDaHHUKA;

49 HpaBI/IHBHaSI nmpusMa o HFEBI/IHBHaSI 25 Henens bubamorexa HOK

P p P A https://m.edsoo.ru/074c8865
MUpaMKia; TpaBHIbHAS TPEYroJbHAS
MUpaMuia U MPaBUIBHBINA TETpadap; Kyo
[IpencraBnenue 0 MPaBUIIHHBIX
pel p bubmmoreka LHOK
50 MHOTOTPaHHUKAX: OKTadIp, NOACKa AP U 25 "Henensa

HKOCadIP.

https://m.edsoo.ru/a0fdd5bf
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Cummerpus B MIPOCTPAHCTRE:
CUMMETpUSL  OTHOCHUTEIbHO  TOYKH,

51 MPSMOW, IJIOCKOCTH. DJIEeMEHTBI 26 Hexems bubnuoreka HOK
CUMMETPUHU B UpaMHIaX, A https://m.edsoo.ru/b9e777d9
napajuiejenumneaax, MIPaBUIIbHBIX
MHOTOTpaHHUKAX
B

52 MII-’II(I)I;CFHZI:{I/II{;KOB' €opa 3511;:);};1(1:3 26 Henens bubmiorexa LHOK

P - Pebpa, A ’ A https://m.edsoo.ru/6cdbecef
yTJIbI
[Tnomane OOKOBOM TMOBEPXHOCTH H
MOJHOM MOBEPXHOCTH MPSAMOU IMPHU3MBI, bubnmnoreka HOK

53 . 27 "Henensa
IUIOIIaAh  OCHOBAaHMIA, TeopeMa O https://m.edso0.ru/37d84157
OOKOBOI1 MTOBEPXHOCTH MPSIMO MTPU3MBI
[Tnomans OOKOBOW TIOBEPXHOCTH U
[IOBEPXHOCTU IPAaBUIBHON NUPaMUIBL, bubnuotexa HOK

54 . 27 Henens
TeopemMa O  IUIOMIAAM  OOKOBOWA https://m.edsoo.ru/5603e30b
[IOBEPXHOCTU YCEUEHHOU ITUPaAMUIBI
KoutponbHass  paGora  mo  Teme bubnmnoreka HOK

55 28
"MHororpaHHUKH" HeAct https://m.edsoo.ru/a95f5c04

bubnuoreka LHOK

56 I1 0 00bé 28

OIUITHE OB ODBENE AT https://m.eds00.ru/7ad0020b
bubnuoreka LHOK

57 N 2
OGbEm mupavi et ? HefeIA https://m.edso0.ru/235171b3

bubanoreka IHOK

58 O061é 29

BEM THPHANIAR HeAcHA https://m.edsoo.ru/f47dfefd
bubnuoreka LHOK

59 O61é 30

DEM THpAMIAR HeACHA https://m.edso0.ru/79c10312
bub OK

60 O0BEM TUpaMUTBI 30 nenenst romoteia 1

https://m.edsoo.ru/2faadc3f
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bubnuoreka LHOK

61 O61é 1 31
DEM TIPHIMEL HeAcHA https://m.edso0.ru/79853608
bubnuoreka LHOK
62 O6Bé 1 31
PEM TIPHEMEL HEACHA https://m.edsoo.ru/1e053890
bubnuoreka LHOK
63 O6bé 1 32
PEM HIPHIMEL HeAe https://m.edsoo.ru/482d3f51
64 KonTponbnas pabota nmo teme "OOBbEMBI 1 12 Hexems bubnmnoreka HOK
MHOTOIPaHHHKOB" A https://m.edso0.ru/28a6573c
65 lc_iIOcBTTe(;/IP;T};IZ: us 3HaHUH l'i)fc(‘f H;ZEEZ 1 33 nenens bubmmorexa LHOK
. t ' P A https://m.edso0.ru/098bedad
CCYCHUI B MHOTOTPAHHHUKE
[ToBTOpeHwue, 0000mmeHune
cucTemMaTu3auus 3HaHWil. Beruucienue
pacCTOSAHUMN: MEXAY IBYMSI TOYKaMH, OT bubnuorexa HOK
66 1 33
TOYKH JIO TMPSIMOH, OT TOYKH [0 HeAe https://m.edsoo.ru/f7792ba9
MJIOCKOCTH, MEXKIY CKPEHIMBAIOIIMMHUCS
MPSIMBIMU
bub OK
67 Hrorosast konTpoabHas paboTa 1 34 nenenst htI/tIpSJ,I:I;I/?nT.G;jaSOO.ru b9l 4IE_SIbC 0
IToBTOpeHue, 00001eHue
cUCTeMaTu3anus 3HaHWid. Beraucienne
68 YIJIOB:  MEXAY CerHH/IBaIOI]‘l'I/IMI/ICSI 1 34 exens bubnuoteka HOK
PSIMBIMH, MEXTY npsMOi u https://m.edso0.ru/56765e8b
IJIOCKOCTBIO, JIBYTPAaHHBIX YIJIOB, YTJIOB
MEXTy TUTOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB 11O 68

ITPOTPAMME



https://m.edsoo.ru/79853608
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MPOBEPSIEMBIE TPEBOBAHHUS K PE3VJBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble  mpeIMeTHble  Pe3yJbTAThl  OCBOEHUSI  OCHOBHOW
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [IpuMeHSATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX TIPU DPEUICHUU
' reoMEeTPUUECKUX 3a]a4
- OnepupoBaTh NOHATUAMU: NAPATIICIBHOCTD U MEPIEHAUKYISIPHOCTh IPSIMBIX U
' IUIOCKOCTEN
24 KnaccupunupoBarh B3aMMHOE pACHOJOXKEHHE HPAMBIX M IIJIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh HOHSATHSIMHU: IBYTPAHHBINA YTOJI, TPaHU ABYTPAHHOTO yTia, pedpo
7.5 JBYIPaHHOTO YIJla, JIMHEHHBIA yrojl JBYTPaHHOIO Yrijla, IpajycHas Mepa
JBYTPaHHOTO yTJia
- OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHUK, BBIMTYKIBIA W  HEBBITYKJIBIH
' MHOT'OI'PAaHHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, IPaBUJIbHBIH MHOTOI'paHHUK
- Pacnio3HaBaTh OCHOBHbIE BHUJABI MHOTOIPAaHHMKOB (IUpamMuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieenume;], Ky0)
Knaccugpumnmponartb MHOTOTPaHHHKH, BEIOMpast OCHOBaHHS TUTst
7.8 KJaccu(uKauy (BBITYKJIble M HEBBIIYKJIble MHOTOI'PDAaHHHMKH, IPAaBUIIbHBIE
MHOTOTPAaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, MTApajICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
- 10 OOBACHATH NPUHLMIIBI TOCTPOCHUS CEUYEHUH MHOTOTPAaHHHUKOB, HCIIOJIB3YS
' METO/I CIIE/IOB
CTpouTh ceueHUs] MHOTOTPaHHIUKOB METOJOM CJIEJIOB, BBITOJHATH (BBIHOCHBIC)
7.11 IUIOCKHE YEepTEeKU M3 PHUCYHKOB TNPOCTHIX OOBEMHBIX (UTYp: BUA CBEpXY,
CcOOKY, CHU3Y
210 Pemrate 3amaun Ha HaXOXKJIEHHE T€OMETPUYECKUX BEIHYUH 10 0Opas3iam HIu

AJIropuTMaM, IPUMCHSASA H3BECTHBIC AHAJIMUTHYCCKHUC MCETOJAbI MpPU PCHICHUU




7.13

CTAaHAAPTHBIX MAaTCMATUYCCKUX 3a4a4 Ha BBIYHUCIICHHUC paCCTOSIHI/Iﬁ MCKOAY
AByMA TOYKaMH, OT TOYKH OO0 HpﬂMOfI, OT TOYKH A0 IINIOCKOCTH, MEXKAY

CKpCIIUBAOIUMHUCS ITPAMBIMU

Pemiats 3ala4yM Ha HAXO0XACHHUC I'COMCTPUUCCKHUX BCIIMYMUH I10 o6pa3uaM U1
ajIropurMaM, IIPUMCHASA HM3BECTHBIC AHAJIUTHYCCKHUE MCETOJAbI IIPpHU PEIICHUU
CTaHJApPTHBIX MATCMATHYCCKUX 3aad Ha BBIYUCIICHHUC YIJIOB MCKIY
CKpCIIUBAKOIUMHUCA IIPAMBIMHU, MCKIAY HpﬂMOfI H IINIOCKOCTBIO, MCEXIY

IIOCKOCTSAMMU, IBYI'PAHHBIX YIJIOB

7.14

Bbruncnsate 00bEMBI M IUIOMIAIM IMOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
nupamMua) C TPUMEHEHHUEM (QOPMYI, BBIYUCIATH COOTHOIIEHHUS MEXKIY

iomaiasamMun HOBerHOCTeﬁ, 00BEMaMH HO,Z[O6HLIX MHOTI'OI'PAHHUKOB

7.15

7.16

7.17

7.18

7.19

OHepI/IpOBaTB MNOHATHUAMU: CHMMCTPHUA B IIPOCTPAHCTBC, LCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (PUTYPHI

W3Bnekatb, mpeoOpa3oBbIBAT W  HHTEPIPETUPOBATH HHMOPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MPEICTABICHHYIO Ha YepTexax
U PUCYHKax

[TpumeHsTh TeOMEeTpHUecKre (PAKTHI U PEUICHUsI CTEPEOMETPHYECKUX 3a/ad,
IPEANOJIAraloluX HECKOIbKO IIArOB PEIUCHMS, €CIIM YCIOBUA IIPUMEHEHUS

3aJlaHbl B ABHOH (popme

IIpuMeHATH  mpocTEHIIME  MPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
IIpuBOAUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U KU3HH,

pacino3HaBaTh MMPOABJICHNUEC 3aKOHOB '€COMCTPHUU B HCKYCCTBE

7.20

[TpuMeHATh TOJy4YEeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3MPOBATH pealibHbIE
CUTyallul M TPUMEHSTh U3y4YCHHBIE MOHATHSA B MPOLECCE IMOMCKA pEIICHUS
MaTeMaTHYeCKu CGHOPMYIHPOBAHHOW MpOOJIEMBbI, MOAEIUPOBATH peaIbHbIE
CUTyallud Ha $3bIKE TI'E€OMETPHH, MCCIEA0BaTh IOCTPOEHHBIE MOJEIH C
UCMOJIb30BAaHUEM T'€OMETPHUECKUX TMOHATHH M TeopeM, ammapaTta anreopsl,
pelaTh MpaKkTHYEeCKHE 33a/1aYd, CBSI3aHHBIE C HAXOXKJIEHHUEM T'€OMETPUUYECKUX

BCJINMYHUH




IMTPOBEPAEMBIE 9JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

I'eomerpus

OcHOBHbIE MOHATUSL CTEpEOMETpUH. Touka, IpsiMasi, IIIOCKOCTh, NpocTpaHcTBO. [loHsATHE
00 aKCMOMAaTHYECKOM IOCTPOEHUM CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH U CIIEICTBUS

U3 HUX

B3aumHoOe pacnosokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIUECS, NapalieIbHble U
CKpeuuBaromuecs npsiMele. [lapamienbHOCTh IMPSAMBIX M IUIOCKOCTEW B IIPOCTPAHCTBE:
IapajuleJIbHbIE MPSMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSAMBIX, NAapAJUIEIbHOCTD
IPSIMOM M IUIOCKOCTU. YIUIBI C COHAIIPABICHHBIMU CTOPOHAMM, YroJl MEXAY NPSIMBIMU B
npoctpancTse. [lapanenbHOCTh IMIIOCKOCTEH: MNapajulelbHbIE IUIOCKOCTH, CBOWCTBA
napajuleNbHbIX IIockocTeil. IIpocrelinme mpocTpaHCTBEHHbIE (QUIYpbl Ha IJIOCKOCTHU:

TCTpA AP, KY6, mapauICJaCcuIca, IOCTPOCHUC ceueHH I

7.3

7.4

[leprieHAMKYIAPHOCTh OPAMOM M IIOCKOCTU:  TEPHEHIUKYJSIpHBIE  IpsIMbIE B
MIPOCTPAHCTBE, NpSAMbIE MapajUleibHble W TMEPHEHAMKYISPHbIE K IJIOCKOCTH, MPHU3HAK
NEPIEHIUKYJIAPHOCTH TPSAMON M IUIOCKOCTH, TEOpEMAa O MNPSMOW NEPHEHIUKYJISIPHON
IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: Yrojl MEXAY NPSMOM U IMJIOCKOCTBIO, JBYTpaHHBIN
yroJI, IMHENHBIA yrojl IBYIpaHHOro yria. IlepneHaukynsp u HakJIOHHbBIE: pACCTOSHUE OT
TOYKH 0 IUIOCKOCTH, PAcCTOSTHUE OT NPSMOM 10 IUIOCKOCTH, NMPOEKIUs (Urypel Ha
IJIOCKOCTh. [lepneHAnuKyIsIpHOCTh IIOCKOCTEH: NPU3HAK IEPHNEHAUKYISPHOCTH JBYX

mIockocteil. Teopema 0 TpEX MepreHuKyIsIpax

[loHsiTHE MHOrOTrpaHHUKA, OCHOBHBIE DJJIEMEHTHI MHOIOTPaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yroyibHas npusMma,
IrpaHd W OCHOBaHUS NPU3MBL, MpsiMas M HAKJIOHHAs NpU3MbI, OOKOBas W TMOJIHAS
MIOBEPXHOCTh mpu3Mbl. [lapamenenunen, NpsAMOYrONbHBIM MapajuICNICNIAIIE] U €T0
coiictBa. [Tupamuga: n-yronpHas nupaMuja, rpaHd U OCHOBaHHE MUpPaMHIIbI, OOKOBAs U
[IOJIHAsl IIOBEPXHOCTh NHMpPAaMUAbl, NpPAaBWIbHAs W YCEUEHHas MNUpaMHuaa. DJIEMEHTHI
npu3Mbl W nupamuisl. IIpaBuibHBIE MHOTOTpaHHHMKHU: TOHATHE IPABUIBHOTO
MHOI'OT'PaHHUKA, IIPaBUJIbHAS IIPU3Ma U IIPAaBWIbHAS NTUpaMU/a, IPaBUIbHAS TPEYTroOJIbHAs
nupaMMia W OpaBWIbHBIA  TeTpa’ap, KyO. IlpencraBienne o  mpaBUIIBHBIX

MHOT'OIpaHHUKAX: OKTA3Ap, AOACKASAP U HKOCAdAPYTrUc CeueHus MMPU3MBI U TUPAMHUBI




7.5

CuMMeTpHsi B NPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIIOCKOCTH.

OEeMEHTHI CUMMCTPUHU B ITUpaMUJax, mapauICICnumncaax, paBujIbHbIX MHOT'OI'PAaHHHUKAX

7.6

7.7

Bbluuciienue 31eMEHTOB MHOTOTPAaHHUKOB: p&€Opa, auaroHaiu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTU U IIOJIHOM MOBEPXHOCTH MPSIMOU NMPU3MBI, IUIOLIAAb OCHOBAHHUM, TEOpEMa O
OO0KOBOM MOBEPXHOCTHU NPAMOM npu3Mbl. Iomane 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH
NPaBUIBHOM MUPaMUIBI, TeOpeMa O IUIOMAau Yyceuy€HHOM mnupamuabl. [lonsrue 00

00béMe. O0BEM TUpaMUIbI, TPU3MBI

[lonobuble Tena B mpoctpaHcTBe. COOTHOLIEHMSI MEXAY IUIOIIAJSIMU IOBEPXHOCTEH,

00BEMaMU TOTO0OHBIX TET




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUSA K PE3YJIbBTATAM
OCBOEHHSI OCHOBHOH OBPA3OBATEJIBHOM IIPOTPAMMBI CPEJHEIO
OBILIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHHUSA K MNPEAMETHBIM PpPe3yJbTATAM OCBOEHMS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001ero 0opa3oBanus

Bnanenue metonamu J10Ka3aTeiabCTB, alrOPUTMaMU PELICHUS 3a/1ay; yMEHHE
dbopMynupoBaTh W ONEPUPOBATH TOHATUSMHU: OIpEAeJeHHe, AaKCUOMa,
TEOpeMa, CIIEJICTBUE, CBOICTBO, INPHU3HAK, J10KA3aTEIbCTBO, PAaBHOCHJIbHBIE
GbOpMyIUPOBKH; TPUMEHATH UX; YMeHHE QOopMyIupoBaTh oOpaTHOe U
IIPOTUBOINOJIOKHOE YTBEP)KICHHE, MPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI,
HCII0JIb30BaTh METOJ] MATEMAaTUYECKOW MHIYKIUU; TPOBOJIUTH JOKA3aTEIbHbIE
paccyX/eHUs NpU PELIeHUU 3ajad, OLEHUBAaTh JIOTMYECKYIO IPaBUIbLHOCTb
pacCyKJIeHUI; YMEHHE OIepUPOBaTh NOHATUSAMU: MHOKECTBO, IIOJIMHOKECTBO,
omepaluyd  HaJ ~ MHOXXECTBaMH; yMEHHE  MCIOJNb30BaTb  TEOPETUKO-
MHOXKECTBEHHBIN anmnapar JJis ONUCAaHUsl PEAbHBIX MPOLIECCOB U SIBIICHUU U
IIpU PEIIEHUU 3334, B TOM YHUCJIE U3 APYTUX Y4E€OHBIX MPEAMETOB; YMEHUE
OmepupoBaTh MOHATHUSAMHU: rpad, cBsA3HBIM Tpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 33aJaBaTh M ONHMCHIBATH Ipadbl Pa3sIUYHBIMH CIIOCOOAMU;

HCIIOJIB30BAaTh rpa(bbl IIpUu pCHICHUH 3a1a4

YMeHue onepupoBaTh NOHATHAMHU: HaTypaJbHOE YHCIIO, LIEJI0€ YUCIIO, CTEIIEHb
C 1IeJbIM T[IOKa3aTeleM, KOpEHb HaTypajlbHOM CTENEHH, CTENeHb C
palMoOHaJIbHBIM II0KA3aTeleM, CTENEHb C JIEHCTBUTENIBHBIM II0KA3aTEJEM,
Jorapu(mM 4ucia, CHHyC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YUCIIA, OCTATOK
[0 MOZYJII0, PAalMOHAIBHOE YHUCIIO, HPPAlMOHAIBHOE YHCIO, MHOKECTBA
HATypaJIbHbIX, LEJIbIX, PAlUOHAJIBHBIX, JACUCTBUTENbHBIX YHCEN; YMEHHE
UCMOJIb30BaTh TMPU3HAKK JIEIMMOCTH, HAWMEHBIIMH OO JenuTens |
HauMeHblllee oOlee KpaTHoe, anroputMm EBkimga mnpu pelieHuu 3ajay;
3HAKOMCTBO C Pa3jIMYHBIMHM MO3MLHOHHBIMU CHUCTEMAaMU CUMCIIECHUS; YMEHHE
BBIMIOJHATh BBIYMCIIEHWE 3HAUY€HUH U MpeoOpa3oBaHMsI BBIPAKEHUH CO
CTETEHSMU W  Jorapupmamu, MpeoOpazoBaHust APOOHO-PALMOHATIBHBIX
BBIpQXXEHHUI; yMEHHE ONepUpOBaTh MOHATUSIMH: IIOCIEIO0BATEILHOCTD,
apudMeTHuecKas TpOrpeccusi, reoMeTpuyeckas mporpeccusi, OeCKOHEYHO
yObIBaromas reoMeTpuyecKas IIPOrpeccHs; yMeHue 3a1aBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHCIE C MOMOIIBIO PEKYPPEHTHBIX (OpMyT;

YMCHHEC OICPUPOBATH MOHATHUAMH. KOMIIJICKCHOC YHCIIO, COHpSI}KéHHI)Ie




KOMIUIEKCHBIE 4YHCIIa, MOAYJIb M apryMEeHT KOMIUIEKCHOro uucia, (opma
3allUCH KOMIUIEKCHBIX 4ucesl (rFeoMeTpuyYeckKas, TPUIOHOMETpHUUYECKas |
anreOpanyeckasl); yMeTb TNPOU3BOAMTH apu(MeTHUecKkue ACUCTBUS C
KOMILJIEKCHBIMHU YHCJIaMU; IPUBOJIUTH IPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX
qucell; ONEpUpOBATh MOHATUAMU: MaTpuua 2x2 u 3X3, omnpenenuTenb

MaTpUulbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBEICIT OIIPEACTIUTEIIA

YMeHue onepupoBaTb HOHATHSIMU: palMOHAIbHBIE, HpPpALMOHAIIBHBIE,
MOKa3aTelbHbIE, CTENEHHBbIC, JIOrapupMUYECKUEe, TPUTOHOMETPHUUECKUE
YPAaBHEHUsI M HEPABEHCTBA, UX CUCTEMBI, YMEHHUE OIEPUPOBATH IOHATUSIMMU:
TOXKJIECTBO, TOXJIECTBEHHOE TpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CHUCTEMa YPaBHEHHHM W HEPABEHCTB, PABHOCWJIBHOCTb YPaBHEHUM, HEPABEHCTB
Y CUCTEM; YMEHHE peulaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMbI C IIOMOILBIO
pa3IM4yHBIX NPUEMOB; pelIaTh YPaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI C
[1apaMeTpOM; IIPUMEHATHh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEILECHUS
MaTeMaTUYeCKUX 3a/ady U 3aJad U3 pa3jIMuHbIX 00JIacTell HAayKu U peaibHOU

JKHU3HHU

YMeHue  onepupoBaTb  HNOHATUAMH:  (yHKIMS, 4YETHOCTh  (PyHKIMH,
NEPUOMYHOCTh  (YHKIHH, OTPAHUYCHHOCTh (YHKIHWH, MOHOTOHHOCTH
GyHKLIMH, SKCTpeMyM (YHKIUHM, HauOojblllee M HaMMEHbIIEEe 3HAYCHMS
GYHKIIMM Ha NTPOMEXKYTKE, HempepbiBHAs (QYHKIUS, aCUMITOTHI rpaduxa
¢byHKLIMU, TepBas M BTOpas NPOM3BOJHAS (YHKIMH, TEOMETPUYECKHH U
(bu3nyecKuil CMBICI MTPOU3BOIHOM, IEPBOOOpa3Hasi, ONpeeIEHHbIN UHTErpal;
YMEHUE HaXOAWUTh AaCUMNTOTHl rpaduka (QYHKIUH; YMEHHE BBIYUCIATH
IIPOU3BOJHBIE CYMMBbI, IPOU3BENEHUS, YACTHOIO M KOMIIO3ULUHU (PYHKIMH,
HaXO/JUTh ypaBHEHHE KacaTelIbHOM K rpaduky (yHKIMHU; YMEHHE HAXOAUTh
MIPOM3BOJHBIE AJIEMEHTAPHBIX (QYHKIUN; YMEHUE UCIOIb30BaTh MPOU3BOIHYIO
JUIs  UcclefoBaHUS (YHKUMH, HAXOAUTh HauOOJbIIME W HaMMEHbIINE
3HaYeHUs (QYHKIMM; CTpOUTh TIpadUKU MHOTOYJIEHOB C HCIOJb30BaHUEM
anmapara MaTeMaTUYeCKOro aHajau3a; IPUMEHATb MNPOU3BOJHYIO  JUIA
HAXO0X/ICHUS HAWIYYIlero pelmeHusl B MPUKIAIHbIX, B TOM YUCIE COLMAIBHO-
HKOHOMHMUYECKUX M (PU3MUYECKHX 337ayax; HAXOJIUTh IUIOMAIN U 00bEMBI GUTY
C TIOMONIbIO  HWHTErpaja; MNPUBOJUTH HNPUMEPHl  MaTEeMaTHYECKOIO

MOJIEIMPOBAHUS ¢ TOMOIIBIO AU depeHIInanbHbIX YpaBHEHH

YMeHue onepupoBaTh MOHATUSAMH: Tpaduk (QyHKIUH, oOpaTHas (GYHKIHA,
KOMIO3uIMs (QyHKUMN, JUHEWHas QyHKOMS, KBaapaTuyHas (QyHKUHUA,
paunvoHanmbHas  (YHKIMSA, CTENeHHas (QYHKIHUA, TPUTOHOMETPHYECKUE

¢byHKIIMK, O0OpaTHBIE TPUTOHOMETpUYECKHEe (YHKLIMU, TOKa3aTelbHas |




norapudpmuueckas GyHKIMU; YMEHUE CTPOUTH TpaduKu U3y4eHHBIX (PyHKIIHIA,
BBITIOJIHATH MTPpeo0pa3oBaHus rpaguKoB (HYHKIUI, UCIOIB30BaTh IPadUKH IS
U3yYeHHs] TPOIECCOB W 3aBUCHUMOCTEH, IMpHU PEHICHWH 3a1ad U3 JPYTrux
y4eOHBIX HPEAMETOB U 3a/ad M3 PEaNbHOW JKU3HH; BBIpaXarh (Gopmyrnamu
3aBUCUMOCTH MEXJIy BEJIMYMHAMHM; HCIOJIb30BAaTh CBOWCTBA W TpaduKu
GyHKIMIA 11 pelleHHs ypaBHEHHH, HEPaBEHCTB W 33ja4 C IapaMeTpamu;
n300paxkaTb Ha KOOPAMHATHOM IJIOCKOCTH MHO)KECTBA PELIEHUIN YpaBHEHMH,

HEPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33]ja4ul Pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI,
JIOJIM W 4acTu, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapOB U YCIYT, HaJOIH,
3aJaud M3 O0OJAcTH YINpaBJICHUs JIMYHBIMU U CEMEUHBIMH (UHAHCAMM);
COCTABJIATh BBIPAXKEHUs, YPABHEHMs!, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJjauy, UCCIIE0BATh MOJYYEHHOE PEIIEHUE U OLCHUBAThH IIPABJONOJI00HOCTh
pe3ynbTaTOB; YMEHHE MOJCIUPOBATh pEalIbHbIE CHUTyallUd Ha sA3bIKE
MaTE€MaTHUKH; COCTABJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
[I0 YCJIOBMIO 3aJa4H, UCCIEAOBATh MOCTPOCHHBIE MOJAECIU C UCIOJIb30BaHUEM

anmnapara ajireopbl, UHTEPIPETUPOBATH MOJIYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh TMOHATHAMH: CpeqHee apudMeTHUecKoe, MeauaHa,
HauOoJplllee M HaMMEHbIlIee 3HAYEHUs, pa3Max, IMCIepcusi, CTaHAApTHOE
OTKJIOHEHHE YMCIIOBOro Habopa; yMEHHEe U3BJIEeKaTb, HHTEPIPETUPOBATH
uHGOpMalLMIO, TPEJCTAaBICHHYIO B TaONMIax, Ha Juarpammax, rpadukax,
OTpaXkarolllyl0 CBOWCTBAa peajbHBIX MPOLECCOB W SIBICHUN; NPEICTABIATH
MHGOPMALIHIO C TOMOUIBIO TAaOIMIl U THarpaMM; MCCIIe0BAaTh CTAaTUCTUYECKUE
JlaHHbIE, B TOM YMCJIE C IPUMEHEHUEM IpapUUECKUX METO/I0B U AJIEKTPOHHBIX
CpeACTB; rpaduyecku HccieoBaTb COBMECTHbIE HAONIOJIEHHS C TOMOIIbIO

JMarpaMM pacCenBaHUs U JIMHEMHON perpeccun

YMeHue onepupoBaTh NOHSITUSIMM: CIIY4alHBIH ONBIT M CIIy4ailHOE COOBITHE,
BEPOSTHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTH C
MCIOJIb30BaHUEM TpaUUeCKUX METOJIOB; MPUMEHATh (DOPMYINBI CIOXKEHUS U
YMHOXXEHHUSI BEpOSITHOCTEH, (OpMyNy TMOJHOW BEpOATHOCTH, (HOopMyITy
bepnymin, komOuHatopHble (GakTbl U (OPMYJbI; OLEHUBATh BEPOSTHOCTU
peasbHBIX COOBITHH; YMEHHE ONEpPUPOBAThH MOHATUAMU: Cly4yailHas BEIUYHHA,
pacnpezieieHue BEpOSITHOCTEH, MaTeMaTH4eCcKoe OXKUJaHHWe, TUCIEepCUst U
CTaHJAPTHOE OTKJIOHEHUE CIy4yaiHON BeNMYMHBI, QYHKIIMM paclpeseleHus u
IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEJIbHOTO M HOPMAJIbHOIO pacIpeesIeHuil;
YMEHHME HCIIONIb30BaTh CBOWMCTBA W3YYEHHBIX PACHpPENEIICHUN Ul pELICHU

3aga4, 3HAKOMCTBO C TIOHATHAMH. 3aKOH OONBIINX YHCEN , MCTOAbI




10

BBIOOPOYHBIX HCCIEJOBAaHUI; YMEHHE TNPUBOIUTH TPHUMEPHl MPOSIBICHUS
3aKOHa OOJBIIMX YHMCENT B MPHUPOJAHBIX U OOLIECTBEHHBIX SIBICHUAX; YMEHHE
OIIEpUPOBATH MOHATUSIMU: COYETAHUE, IEPECTAHOBKA, YUCIIO COUYETAaHUH, YNUCIIO
nepecTaHoBoK; OnHOM HbproTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHBIE (haKThI
U pacCyKIEHHus JUIsl pelleHMs] 3ajad; OLEHUBAThb BEPOATHOCTH peaJIbHbBIX
COOBITHI{; COCTaBISITh BEPOSITHOCTHYIO MOJeIb W HHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3ysbTaT

YMeHue onepupoBarh NOHATUAMM: TOUYKA, MPsAMas, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIa, IVIOCKUHI yroJl, IBYIPAHHBIN YIOJI, TPEXTPAHHBIN
yroJl, CKpEIIMBAIOIIMECS IpsIMblEe, NapaUIeIbHOCTh U INEPHEHANUKYISPHOCTD
IPSAMBIX M IUIOCKOCTEH, Yrojd MEXAy MNpsAMBIMHM, YIoJl MEXKIy HIpsIMOM M
IUIOCKOCTBIO, YTOJI MEKIY IUNIOCKOCTSIMH, PACCTOSIHME OT TOYKHU 10 INIOCKOCTH,
pacCTodHue MECKAY HNpPAMbIMHU, PACCTOAHUC MCEKAY IIJIOCKOCTAMU, YMCHHUC
UCMOJNb30BaTh MpPU pEIIEHUH 3a7ad U3ydyeHHble (aKThl U  TEOpPEMbI
IUTAHUMETPUM; YMEHUE OLIEHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHPA;
CTPOUTb MATEMATUUYECKUE MOJEIM C IOMOILBIO N€OMETPUYECKUX IMOHATHH H

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHU MPAKTUYCCKUC 3aJa4U

YMeHue omnepupoBaTh IMOHSATHAMHU: IUIOMIAAL (GUTYpPEL, OO0BEM (QUTYpHI,
MHOTI'OI'PAaHHMK, MPaBWIbHBIH MHOTOTPAaHHHUK, CEYEHHE MHOIOTpPaHHUKA, KYO,
napajulefienunen, npusma, nupampaa, Gurypa M HOBEPXHOCTh BpalllE€HUS,
IWIMHAP, KOHYC, map, cdepa, Imiomans chepsl, IUIOMAAb MOBEPXHOCTH
NUPAMUJIbI, TPU3MBI, KOHYyCa, LMIMHApPA, O00BEM Kyba, MHpPsIMOYTOJIBHOIO
napajuleJienune1a, TMpaMuIbl, IPU3MbI, IUIUHAPA, KOHYCa, 11apa, pa3BEPTKa
IIOBEPXHOCTH, CEYEHUS KOHyca M LWINHJIpA, IapajuIe]bHbIE OCH HWIIU
OCHOBAaHMIO, CEUYEHHME Ilapa, IUIOCKOCTh, Kacaromascs cdepsl, LHUIMHIPA,
KOHyCa; yYMEHHE CTpPOUTh  CEYEHHME  MHOIOTpaHHMKa, HM300paxkarb
MHOT'OI'PaHHHUKH, (PUTYPBI U TOBEPXHOCTU BPALICHUS, UX CEUEHUs, B TOM YHCIIe
C IIOMOIIBKO  AIEKTPOHHBIX CPEICTB; YMEHHE IIPUMEHATH CBOMCTBA
reOMEeTpUUYECKUX (UTyp, CaMOCTOATENBbHO (HOPMYIUPOBATh OIpPEIEICHUS
U3y4aeMbIX (UIyp, BBIABUTATh THUIOTE3bl O CBOICTBAX M MpPU3HAKax
reomMeTpuueckux ¢Guryp, OOOCHOBBIBaTH WJIM ONpPOBEpraTh HX; YMEHHE
MIPOBOAMTH KJAacCU(PHUKaAIMI0 (UTYp MO pa3IMYHBIM MpPHU3HAKaM, BBIOJIHATH

HCO6XOI[I/IMLIC AOMOJHHUTCIBHBIC TIOCTPOCHUA
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YMeHue onepupoBarh MOHATUAMU: JBUKEHHUE B IPOCTPAHCTBE, NApAJIIEIbHBIN
MEPEeHOC, CHMMETpPUSl Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue Mo 100us, OJOO0HbBIE (PUTYPBI; YMEHUE PACIIO3HABATH PaBHBIE

U 1ono0HbIe (UTYpBl, B TOM 4YHCIE B IMPUPOJAE, UCKYCCTBE, apXUTEKTYPE;
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HCIIOJIb30BaTh T€OMETPUYECKHME OTHOIICHUS MPU PEIICHUU 33]1ay; HAXOAHUTh
reOMEeTPUYECKUE BEIMYMHBI (UIMHA, YTOJ, IUIOIIab, 00bEM) MPHU PEIICHUU
3ajja4 M3 JAPYruX Y4YeOHBIX MNPEIMETOB W M3 PEATbHOH KU3HH; YMEHHUE
BBIUMCIISTh T€OMETPUYECKHE BEJIMYMHBI (JUIMHA, Yrojd, IUIOmaib, O0BEM,
IUIOIIAAb MOBEPXHOCTH), UCTIOIB3YsS U3ydeHHBIE (OPMYJIBI U METOJbI, B TOM
yucle: IUIOAAb IOBEPXHOCTH MHpaMUAbI, IPHU3MBbL, KOHYCa, LWJIMHIPA,
wiomans chepel; 00bEM Kyda, MPSIMOYTOJILHOTO Mapaulesenuie/1a, MupaMubl,
NpU3MBI, LWIMHIpPA, KOHYyCa, IIapa; YMEHHWE HAaXOJUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (puryp

VYmMmenue OIICpHUPOBATH IIOHATHUAMU: IMPAMOYIrojibHasd CHUCTEMA KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOpAWHATBI BCKTOpa, CyMMa BCKTOpPOB,
IMPOU3BCACHUEC BCKTOpPA HA YHUCJIO, PA3JIOKCHHUEC BEKTOPA I10 683I/ICY, CKaJIPHOC
MMPONU3BCACHUC, BCKTOPHOC IPOU3IBCACHHUEC, YIOJ MCXKIAY BCKTOpaMH; YMCHHC
HUCIIOJIBb30BAaTh BGKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MCTOA A  PCHICHHA

reOMETPHUECKUX 33J1a4 M 3a]1a4 APYTUX y4eOHBIX MPEIMETOB

YMenue BuIOMpaTh MOAXOMSINANA METOJ IS PEIICHUS 3a1aud; MOHUMAaHHE
3HAYUMOCTH MAaTEMAaTHKH B UW3YYCHHUU MPHUPOJHBIX U OOLIECTBEHHBIX
IIPOLECCOB U SBJICHWH; YyMEHHE paclo3HaBaTh MPOSBIECHUE 3aKOHOB
MaTeMaTUKd B HCKYCCTBE, YMEHHE NPUBOIUTH MPUMEPHl MAaTEMaTHYECKHX

OTKPBITHI POCCUICKON M MUPOBOM MAaT€MaTHYECKOW HAYKH




IHEPEYEHb JJIEMEHTOB COIEPXAHUSA, IIPOBEPJAEMbLIX HA EID IIO
MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Kon

1 Yucna u BIYUCICHUSA

1.1 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel

12 Panmonanbhble uncina. OOBIKHOBEHHbBIE U JECSTUYHbBIE APOOH, MPOLEHThI, OECKOHEUHbIE
' MEPHOINIECKHE IPOoOH

13 Apudmerndeckuii KOpeHb HaTypaJibHOW cTeneHu. JIelcTBUs C  apudMeTHYECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ uensiM nokaszareneMm. CTeneHb € pallMOHANbHBIM IOKazareneMm. (CBoMcTBa
' CTENEeH!

. CuHyc, KOCUHYC M TaHI€HC YUCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
' YHCIIOBOTO apryMEHTa

1.6 Jlorapudwm uucna. [lecaTuyHble U HATYpaIbHbIE JOTapUPMBbI

JlelicTBuTenbHbIE 4Hcha. Apu(pMETHUECKUE OIepalud C JACHCTBUTEIBHBIMH YHCIAMHU.
1.7 [TpubnuxEHHbIE BBHIYMCICHUS, MPABUIIa OKPYTJIEHMs, NPUKHUIKA U OLIEHKA pe3yibTaTa
BBIYMCIICHU I

1.8 IIpeoOpa3oBanue BoIpaxKeHUH

1.9 KomriekcHele yncna

2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [TokazarenbHble U IOTapUPMUUYECKIE YPAaBHEHUS

2.5 [enpie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA

2.6 WppanmonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U TIorapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpuia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl

3 OyHKIMH U TpaduKh




Oynk1us, cnocoos! 3ananus pynkuuu. 'papuk pynkuuu. Bzaumuo oOpatHbie QyHKITUH.

3 UYérnble u HeuéTHbIe QyHKIMU. [lepuoanueckue GyHKIUU
OO6macth ompeneeHuss ¥ MHOXECTBO 3HadeHud ¢pyHkuun. Hymu ¢yaknun. [TpomexyTku
3.2 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢byukuu. Haubonplee 1 HauMeHbllee 3HaYeHne (PyHKIUU Ha IPOMEKYTKE

33 Crenennas GyHKIMS ¢ HATypaJdbHBIM M IIeNbIM Toka3ateneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOPHs N-0¥ CTETICHU

3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

36 Touku pa3peiBa. AcuMnTOTH rpadukoB GyHKImi. CBoMCTBa (PYHKITMH, HETIPEPHIBHBIX HA
' OTpe3Ke

3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEILHOCTEN

3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB

4 Havana matematuyeckoro ananusa

4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA

42 [IpumeneHne npou3BOAHON K HCCIEI0BAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
' Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUS (DYHKIIUY Ha OTPE3Ke

4.3 [TepBooOpaznas. Muaterpan

5 MHOXeCTBa U JIOTHKA

5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Oitniepa — BenHa

5.2 Jloruka

6 BeposiTHOCTB 1 cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 KombunaTtopuka

7 I'eomerpus

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpaHHuKU

7.4 Tena v MOBEpXHOCTH BpalleHUs

7.5 KoopauHaTs! 1 BEKTOPBI




ITpunoxxenne 1 KoHTpOIbHO-U3MEPUTENBHBIE MaTEPHAIIBI

Konrponsnas padora 1
[IpsiMbIe U INIOCKOCTH B IMIPOCTPAHCTBE

1 sapuanm
1. lnaronans Ky0a paBHa 6 cMm. HaiiguTe:
a) pebpo kyoa;
0) KOCHHYC yIJla MEXIy IUaroHajbi0 Ky0a M IJIOCKOCTBIO OJTHOW U3 €ro IpaHei.
2. Cropona AB pomba ABCD paBna a, ogun u3 yrios paBeH 60°. Uepes ctopoHny AB mpoBeneHa

IJIOCKOCTB 0L HA PACCTOSIHUU ot Touku D.
a) Haiinure paccrostuue ot Touku C 10 MIOCKOCTH (L.
6) Ilokaxwure Ha  PUCYHKE  JIMHEHHBIN yroa  JABYTPaAHHOIO yriaa DABM,

M a.
B) HallIUTe CUHYC yIJia MEXAy MIOCKOCThIO poMOa U TNIOCKOCTBIO O

KontposbHas padora 2
Vsl Mexay NpsSMBIMU U TUIOCKOCTSIMH
1 sapuanm

Ne 1. U3 Touku A mpoBeaeHs! K TiockocTu o HakiaoHHble AE u AF, o6pasytomtue ¢ Heit yrist 30° u
60° coorBercTBeHHO. HaliuTe npoekiuio Hak1oHHON AF Ha MJIIOCKOCTH 0., €CJIM MPOEKIMs HAKIIOHHON
AE Ha 3Ty m10cKoCTh paBHa 6 cM.

Ne 2. Touka B mpuHaayIe:KUT OHON M3 TpaHEH IBYrpaHHOIO yrila U yAajeHa OT APYrou rpaHy Ha 43
cM. Haiinute paccrosHue ot Touku B 10 peGpa AByrpaHHOTO yria, €ciid BeIMYMHA 3TOTO yIia paBHa
60°.

Ne 3. Yron mexnay miaockoctsimu TpeyroibHukoB ABM u ABK pasen 30°, AM = BM =20 cm, AK =
BK =267 cM, AB = 32 cm. Haiinute otpesox MK.

Ne 4. TTnockoctH o ¥ B nepneHIuKyaspHbl. [IpsMas @ — nuHus ux nepecedenus. B miuockoctu o
BbIOpaM TOUKY A, a B IJIOCKOCTH 3 — TouKy B Takue, 4To paccTosiHUS OT HUX JI0 MPSIMOM a paBHHI 4
CM U 5 cM cOOTBETCTBEHHO. HalimuTe paccTossHue Mex 1y Toukamu A 1 B, eciin pacctosiHue MEXKIy UX
TIPOEKIMSIMH Ha IPSIMYIO @ PaBHO 2V2 cM.

Ne 5. Yepes Bepunny B kBagpata ABCD npoBenu neprienaukynsap MB k miockoctu kBajpata. Yrou
Mexay npsamoit MD u nmockocTsio kBazipata paseH 60°. Haiinure yron mexy miaockoctsiMu ABC u
MCD.



KonTponbHnas padora 3
MHororpaHHuKu

1 eéapuanm

1. OcunoBanuem nupamuasl DABC sBisiercst mpaBuiibHBIN TpeyrodbHUK ABC, CTOpOHA KOTOPOTO
paBHa a. Pebpo DA mepnenmukynspuo k tmiockoctd ABC, a mnockocts DBC cocraBnsier ¢
mockocThio ABC yron B 30°. Haitnure miomiaab 60KOBOM MOBEPXHOCTH MHUPAMHU/IBI.

2. OcnoBanuem npsimoro napamwienenunena ABCDA1B1CiD; ssiasiercss pom6 ABCD, cropona
KOTOpOro paBHa a u yrou paseH 60°. Ilnockocts AD1Ci1 cocTaBisieT ¢ MIOCKOCThI0O OCHOBAHUS YO B
60°. Haitnure:

a) BBICOTY poM0a;

0) BBICOTY MapaJijieieuIe/a;

B) IUIOIIAIb OOKOBOI MOBEPXHOCTH MapalljiesieuIea;

I') IJIOLIa/1b MOBEPXHOCTHU Napajuleenuneia

KonTponbhas padora 4
OOBeMBI MHOTOTPAaHHUKOB
1 sapuanm

1. BricoTa 00KOBO¥ I'paHu IPAaBUILHOM YETHIPEXYroyibHOM nupaMuasl paBHa 10 cm. Haiigure
00bEeM UpPaMU/IbI , €clIM OOKOBasi T'paHb COCTABIISIET C MJIOCKOCTbIO OCHOBAHUS yri1 45 *

2. B ocHOBaHMH IPSIMOI TPEYTOJILHOW MUPAMUJIBI JICKUT MPSMOYTOIBHBIN TPEYTOIBHUK C
KareTamu 8 cM U 6 cM. Halinure 00beM pu3Mbl, €Ciii IUIOMA1b € OOKOBOI MOBEPXHOCTH PaBHA
120 xB.cM

HTorosasi KOHTpoJIbHAAA padoTa
1 sapuanm
1. Jan npsmoyronsHbiii TpeyroibHUK ABC ¢ runorenysoit AC = 13 cm u karetom BC =5 cm.

Otpe3ox SA = 12 cm, — nepreHauKysIp K iockocta ABC.
a) Haiinure | AS + SC + CB |; 6) Haitnute yron mexay npsamoit SB u mnockocteio ABC.

2. B [paBHIIBHOMN YeTHIPEXyTobHON TMPAMIIE AMaroHaTh OCHOBAHHS paBHa 812 cM, a
JIBYI'paHHBIN YroJl IpyU OocHOBaHMHU paBeH 60°. Haliaure miomaab MoJHON MOBEPXHOCTH
MTUPaMUIBL.

& [Toctpoiite ceuenne kyoa ABCDA1B1C1D1, mpoxoasieit uepe3 Bepuinny D u cepenuns

pebep AA1 n A1Ba.



YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
Martemaruka: anreOpa U Hayajlo MaTeMaTHYeCKoro aHanu3a, reomerpus. I'eomerpus 10-11 knacc:
JILA.Artanacsin, B.®.byry3os, C.B.Kanomues u ap.

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA
MaremaTuka s nocrynamomux B BY3er: yued nocobue/U.d.11lapeirus,-6-¢ nzganue, CTepuoTHUIL.-
M.:Ipoda, 2006,-479

Co6opnuk 3amay no reomerpun, 5000 3amau ¢ orBeramu/U.d.1Hapeirun, P.K. T'opaun, - M.;000
“U3patensctBo AcTpeinsb’,2001 1. -400 c, ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://interneturok.ru/article/uroki-matematiki
http://www.ctege.org/
http://mathege.ru



https://interneturok.ru/article/uroki-matematiki
http://www.ctege.org/




		2025-05-30T16:35:30+0300
	Чередниченко Алла Васильевна




