MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi 1 Hayku Pecny0unku bamkoprocran

MyHunMnaJdbHbINA paiioH benokaraiicKkuil paiioH

MBOY COIII c.beasinka

PACCMOTPEHO COTI'JTACOBAHO YTBEPXJIEHO

3aMECTUTENb PYKOBOJUTENS 110  JUPEKTOP

YBP

Ucmarunos P.I'.

[puka3 Ne9 Wcemarwiosa C.I.  Ipukas Ne52/0O]]
oT « »asrycra 2023 1. ITpuka3 Ne9 ot « » aBrycra oT « »aBrycra 2023 T.

2023 1.

PABOYAS ITPOTPAMMA

(ID 2870593)

yueOHoro npeamera «I'eomerpusi. bazoBblii ypoBeHb»

s ooygaromuxcs 10 kimacca

Paspabotunk :XucametamnHosa d.3.
yuuTENDb MAaTEMATUKM BbICLLEMN
KBa/IMPMKALMOHHOM KaTeropum

c.Beassuka 2023 r.



OraaBjenue

1. TIOSICHUTEITBHAS BAITHICKA. . .+ . vttt enteeteeneeteeae et e aae et et e ea e et e s ete e e aeeaneeatene e anenaens 3
A O/0)i (50721 £ 1 (S e (510) : (0 N0 I o1 P PP 4
KT NI 120710} oY1 ST oo A 13 2§ PSP 5
4. TIPEIMETHBIC PEBYIIBTATBI. .. e vt e enteeneeeente et e enaeenteenaeeaneeeneeeaeeaneeeeaearneeaneeenans 7
5. TeMaTHUCCKOE TUIAHUPOBAHKIEC. . ... \veutsnttentententenseeneenteteeneenseneeneensaeeneeaeaeanennes 8
6. [TOYPOUHOEC TITAHMPOBAHIIC. . . ... eeeeetenteentenseneenaeaneeneenseeneeneenseeneensenseenentenaennenes 9

7. Y4eOHO-MEeTOIMIECKOE 00ECIICUCHIE 00PA30BATEIIEHOTO TPOTIECCA. . uvvnrrneeenenennnnns. 12



HOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma yueOHOrO Kypca «I'eomeTpusi» 6azoBoro ypoBHs mist oOydaronmxcs 10 —11 kmaccos
pa3paboraHa Ha ocHoBe @enepanbHOTO TOCYJapCTBEHHOTO 00pa3oBaTENFHOTO CTaHIapTa CpexHero oOIero
00pa3oBaHusl, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMH, IIPEIbABISIEMBIX K MATEMaTHIECKOMY 00pa30BaHMUIO,
U Tpaguiui poccuiickoro o0Opa3oBaHus. Peanm3arms mTporpaMMBl O0ECICUMBACT OBJIAJICHUE KITFOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMU OCHOBY [UIS CaMOpa3BUTHS M HENPEPHIBHOrO 00pa3oBaHMs, IEIOCTHOCTH
OO0IEKYTETYPHOTO, INYHOCTHOT'O ¥ TTO3HABATEIFHOTO Pa3BUTHS JIMYHOCTH 00yJarOIIHXCSl.

HEJIX N3YUYEHUSA YYEBHOI'O KYPCA

BaxxHoCcTh y4eOHOro Kypca TIEOMETPHM Ha YpPOBHE CpeiHero oomero oOpa3oBaHus 00YCIOBICHA
MPaKTHYECKOH 3HAUUMOCTBIO METANPEIMETHBIX M IPEIMETHBIX PE3yIbTaTOB 00y4YEeHUsI TEOMETPHU B HAIPABICHUH
JIMYHOCTHOTO pa3BUTUSl oOydarommxcs, (opMupoBaHus (QYHKIMOHAJIBHOW MaTeMaTHYeCKOW TIPaMOTHOCTH,
W3Y4YEHUs APYTUX Y4eOHBIX JUCHUIUIMH. Pa3BuTHe y 00ydarommxcsl NpaBHIBHBIX MPEACTAaBICHUH O CYIIHOCTH M
MIPOUCXOXKIEHUN T€OMETPHUYECKUX a0CTpaKIyii, COOTHOLIEHWH PEabHOTO W HJEaJbHOr0, XapaKTepe OTPaKeHUs
MaTeMaTH4ecKOl HayKOW SIBJICHHH M TPOIECCOB PEAILHOrO MHpa, MECTe€ I'€OMETPHHM B CHUCTEME HayK M POJIH
MaTEMaTH4eCKOro MOJEITUPOBAHUS B HAYYHOM IMMO3HAHMU M B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33PCHUS YHAILIUXCA, a TAKKE KaYE€CTB MBIIIJICHU, HCOGXO}II/IMI)IX 1A afganrtaigui B COBpEMEHHOM O6IJ.ICCTB€.
['eomerpust sBIsIeTCsT OHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CpEIHEro oOIiero o0pa3oBaHUs, TaK Kak
obecrieuuBaeT BO3MOXKHOCTh W3y4EHHs KaK JUCUMIUIMH €CTECTBEHHO-HAYYHOW HANpaBJICHHOCTH, TakK |
I'YMaHUTapHOM.
Jlornueckoe MblIUIeHHE, (OPMUPYEMOE TPH U3YYEHWH OOYHYAIOIIMMHUCS TIOHATHHHBIX OCHOB F€OMETPUH U
IMOCTPOCHUMN LEMNOYKH JIOTMIYCCKUX yTBCp)K)]CHI/Iﬁ B XOA€ peHICHUs T'€OMETPUYCCKHX 3alad, YMEHUE BBIABUTaTb U
OnpoBEpraTtb IrmroTE3bl HEIIOCPEACTBEHHO HCIHOJBL3YIOTCA IPHU PEHICHUHN 3aJ1a4 €CTCCTBEHHO-HAYy4YHOI'0 IUKJIA, B
YaCTHOCTH U3 Kypca (pU3HKU.
YMeHHe OpHEHTHPOBATHCA B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX O0JACTAX JEATEIbHOCTU
yenoBeka. OpUEHTAIMS YeJIOBEKa BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOIUMOE YCIIOBHE €r0 COLMANBHOTO OBITHS,
(dopMa OTpakeHUS OKPYXKAIOLIEro MHpa, YCIOBHE YCIEHNIHOIO IO3HAHUS W AaKTUBHOTO IpeoOpa3oBaHMA
JeifictBuTeIbHOCTH. ONepUpOBaHHE NPOCTPAHCTBEHHBIMH O0pa3aMH OOBCIOMHSET pa3Hble BHIBI y4eOHOH H
TPYIAOBOH NEATEIBHOCTH, ABIACTCS ONHHUM M3 NMPO(ECCHOHAIBHO BaXKHBIX KauecTB, NO3TOMY aKTyalbHa 3ajada
(opMHpOBaHHs Y O0YYaroIIMXCsl IPOCTPAHCTBEHHOI'O MBIIUICHHS KAaK Pa3HOBUIHOCTH OOPa3HOTO MBIIUICHHS —
CYIIECTBEHHOI'0 KOMITIOHEHTa B IMOATOTOBKE K MPAKTHYECKOH JeATEIbHOCTH 110 MHOTHUM HaIpaBJICHHUSM.
Lens ocBoeHus mnporpammbsl ydyeOHoro kypca «[eomerpusi» Ha ©0a30BOM ypoBHE OOydeHHs —
obuieoOpa3oBaTelbHOE W OOLICKYJABTYpHOE pPa3BUTHE OOydalomuxcs dYepe3 oOecledeHHe BO3MOXXHOCTH
NPUOOpETEeHHsT W HUCIIONB30BAHMS CHCTEMATHYECKHX TI€OMETPUYECKUX 3HAaHWM M JSWCTBUM, CHenU(pUIHBIX
TeOMETPUH, BO3MOXKHOCTH YCIIEIIHOTO IPONODKCHHS OOpa3OBaHMS IO CHELHANbHOCTSAM, HE CBS3aHHBIM C
NPHUKJIaJHBIM HCIIOIb30BAHHEM I'€OMETPUH.
[Iporpamma 1o reomeTpuu Ha 0a30BOM YpPOBHE INpeAHA3HAUYEHA Il OOYYAIOIIMXCS CPEAHEW IIKONBI, HE
WCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHWH HA YPOBHE OCHOBHOro o0Imero oOpa3oBaHus. TakuM o0pasoM,
oOyuaroniuecs: Ha 0a30BOM YPOBHE JOJDKHBI OCBOHTH OOIIME MaTeMaTHYECKHe YMEHUS, CBS3aHHbIE CO CIIEeIU(pHKON
reOMETPUH M HEeOOXOIMMBIE Ul KHU3HH B COBPEMEHHOM obmiecTBe. KpoMe 3TOro, OHH HMEIOT BO3MOXKHOCTB
U3y4UTH TEOMETPHIO Oojiee IITyOOKO, €Cii B JaJbHEHIIEM BOSHIUKHET HEOOXOAUMOCTh B TEOMETPHUYECKUX 3HAHHAX B
npoeCcCHOHAIBHON IeATeNIbHOCTH.
JocTmkeHne 1M OCBOGHHMS IPOrpaMMbl  OOECIEUMBAECTCA pEIICHHEM COOTBETCTBYIOIIMX —3ajad.
[IpuoputeTHBIMHU 3a7a9aMi OCBOCHHUS Kypca «I'eoMeTpum» Ha 6a3oBoM ypoBHe B 10—11 kimaccax sBIsFOTCS:
e (opMHpOBaHHE IPEACTABICHUS O T'EOMETPUM KaK YacTH MHPOBOH KyIbTYpel M OCO3HaHHE e
B3aUMOCBSI3H C OKPYXKAIOLIUM MHPOM;

e (opMmHpOBaHHE TPENCTaBICHUS O MHOTOTPAHHHKAaX M Telax BpalleHWs Kak O BaKHEHIIHNX
MaTEMaTHYECKUX MOJIEIISX, O3BOJISIONINX ONMHMCHIBATh M U3YydYaTh pa3HbIC ABICHHS OKPY)KAIOIIET0 MUpa;

e (opMHpOBaHHE YMEHHs PACIIO3HABATH HA YEPTEKAX, MOICIAX M B PEaJbHOM MHPE MHOTOIPAHHUKH H
Tera BpaIleHus;

e  OBJIAJICHWE METONAMH PEICHHS 33134 Ha IMOCTPOCHNUS Ha N300Pa’KeHUSIX TIPOCTPAHCTBEHHBIX (HUTYD;



e (opMHpOBaHHE YMEHUsI ONIEPHUPOBATH OCHOBHBIMH IMOHSATHSIMU O MHOTOTPAaHHUKAX W TellaX BpaLIeHHs U
MX OCHOBHBIMH CBOMCTBaMH;

e  OBJAJICHWE AITOPUTMAaMH pEIICHUS OCHOBHBIX THUIIOB 3ajad; (HOPMHpOBaHWE YMEHUsS IPOBOJUTH
HECJIIOKHBIE JIOKa3aTelIbHBIE PAacCyXICHHS B XOJE pEIICHHUS CTePeOMETPHUYECKHX 33had M 3agad C
MIPAaKTHYECKUM COJIepIKaHHEM;

® Dpa3BUTHE WHTEUICKTYaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH OOydaroIIuxcs, I103HaBaTEIbHON
AKTHBHOCTH, MCCIIEI0BATENbCKUX YMEHHUN, KPUTHYHOCTH MBIIILICHHS;

e (opmupoBaHue (YHKIMOHATIHHOW TI'PaMOTHOCTH, pEJIEBAaHTHOH T'eOMETPUH: YMEHHE pacllO3HaBaTh
TIPOSIBJICHUSI T€OMETPHUYECKUX TOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CHUTyallsIX W TpH M3yYEHUH JAPYIUX Yy4YeOHBIX TIPEIMETOB, TIPOSBICHHS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, (OpPMYJIHPOBATh MX Ha SI3bIKE TEOMETPHHM W CO31aBaTh I'€OMETPUYECKHE MOJIEIIH,
MIPUMEHATh OCBOCHHBIM T€OMETPUYECKHI ammapar Jjisi PEelIeHHs MPaKTHKO-OpUEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJYYEHHbBIE PE3YIIbTATHI.

OTaMYuTENHHON OCOOEHHOCTHIO MPOTrpPaMMBbl SBISIETCS BKIIOYEHHE B KypC CTEPEOMETPUH B Haualle ero
W3y4eHUs 3ajlay, pellaeMbIX Ha ypPOBHE HWHTYMTHBHOTO IO3HAHHS, M ONpENeNEHHBIM 00pa3oM OpraHM30BaHHAs
pabora Hal HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIUPYET
MPOTEKaHNe NHTYUTUBHBIX IIPOLECCOB, MOTUBUPYET K NallbHEHIIIEMY U3y4EHHIO MpeIMeTa.

[Ipeanourenue ornaéres HArISAHO-KOHCTPYKTUBHOMY METONy OOY4YEHHs, TO €CTh TEOPETHUYECKUE 3HAHUS
HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb HpeﬂMeTHO-HpaKTquCKOﬁ JACATCIIBHOCTH. Pa3Butue MPOCTPaHCTBEHHBIX
IpEJCTaBICHUN Yy YyJalluxXcsi B Kypce CTEpEOMETPHH MPOBOIUTCS 3a CYET pEIIeHUs 3aJady Ha CO3JaHHe
NPOCTPAHCTBEHHBIX 00pa30B M 3ajady Ha OIEpPHpPOBaHWE NPOCTPAHCTBEHHbIMH oOpazamu. Coznmanue obOpasa
NPOBOJIUTCSl C OMOPOM HAa HAIVISIHOCTB, @ ONEPUPOBaHHE 00pa3oM — B YCIOBHSAX OTBJICUECHUsI OT HATJISAHOCTH,
MBICJIEHHOT'O U3MEHEHUsI €ro UCXOJJHOTO COACPIKAHUSL.

OcHOBHBIE cofiepkaTeNbHble JTUHUU Kypca «I'eomerpun» B 10—11 xiaccax: « MHoOrorpanHukm, «lIpsmeie u
IUIOCKOCTH B TpocTpaHcTBe», «Tena BpaieHus», «BekTopbl M KOOpAMHATBI B NPOCTpaHCTBe». DopMupoBaHue
JIOTMYECKUX YMEHHH paclpeensercs He TOIBKO 10 COAepkKaTeIbHBIM JIMHHAM, HO U 110 ToJaM 00y4eHHs Ha YPOBHE
cpeiHero oo1ero 0o0pa3oBaHus.

Conep:xaHue oOpa30oBaHM, COOTBETCTBYIONIEE IPEAMETHBIM Pe3yIbTaTaM OCBOSHHUs padodyell MporpaMMBL,
pacnpenenéHHpIM 10 rofaM OOY4eHUs, CTPYKTYPHPOBAHO TaKMM 00pa3oM, 4TOOBbI OBJaJEHHE I'€OMETPUYECKUMH
MNOHATHAMHM W HAaBBIKAMU OCYIIECTBIISUIOCH IIOCIEAOBATENbHO M IOCTYMATEIbHO, C COOJIIOACHHEM IPUHIMIA
MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHWS BKIIOYAJIUCH B OOIIYI0 CHCTEMY TI'€OMETPHYECKHX IPEeICTaBJICHHUH
00yJaroNIMXCsl, paclmpsisi U yrayomsist e€, 00pasyst IpOYHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenne reomerpun orBoautcs 2 yaca B Hexenmio B 10 kiacce u 1 gac B Hememio B 11 kimacce, Bcero 3a
JBa roza ooydenus - 102 yueOHbIX daca.



COJAEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHSITHS ~CTepeoMeTpuu. Toduka, TmpsMas, IUIOCKOCTh, IpOoCcTpaHcTBO. [loHsATHE 00
AKCHOMAaTHYECKOM IIOCTPOECHUM CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIECTBUA U3 HUX.

BsanmHOe pacrionoxeHue MpsAMBIX B IPOCTPAHCTBE: MEPECEKAIONINEC, apalIeIbHbIE U CKPEIIUBAIOLINECS
npsiMele. [lapannenbHOCTh MPSIMBIX M IJIOCKOCTEH B IPOCTPAHCTBE: MapajuleNbHbIE NPsIMbIE B IPOCTPAHCTBE;
NapajuIeNbHOCTh TPEX MPAMBIX; MapajuIeIbHOCTh HPSAMON U IJIOCKOCTH. YTIBI C COHAINIPABIIEHHBIMH CTOPOHAMU;
Yyroln Mexay NpsAMbIMH B TNpocTpaHCTBe. IlapaiienbHOCTB IOCKOCTEH: IapauleNbHbIE IUIOCKOCTH; CBOMCTBA
napajviedbHbIX  Iockocted. [Ipocreiimme mpocTpaHCTBEHHBIE (UIYpHl Ha IUIOCKOCTH: TETpasdAp, Kyo,
napajiesenunesl; TOCTPOEHUE CeUeHUH.

[leprieHAUKYNAPHOCTh NPSAMOM M IJIOCKOCTH: MEPHNEHIUKYISPHBIE MNPsIMbIE B TNPOCTPAHCTBE, MPSIMbIE
napajuienbHble U MEePNeHAUKYIIpHbIe K MIOCKOCTH, IPU3HAK NMEPNEHAUKYISIPHOCTH NPSIMOM U IIOCKOCTH, TeopeMa
0 MpsMOM NEPHEeHIUKYISIPHOW IUIOCKOCTH. YTJIBI B TPOCTPAHCTBE: Yrol MEXAy MNpsAMONH U IUIOCKOCTBIO;
JBYIpaHHBIN yroj, JMHEHHBIA yroa AByrpaHHOro yria. [lepneHIuKkynasp ¥ HaKJIOHHBIE: pAacCTOSHHE OT TOYKU IO
IUIOCKOCTH, PacCTOSHHE OT MPSIMOW J0 TUIOCKOCTH, TNMPOEKIUs (Urypbl Ha IUIOCKOCTh. I[lepneHauKyIspHOCT
IUIOCKOCTEN: MPU3HAK NEPIEHIUKYIIPHOCTH ABYX IU1ocKocTel. TeopeMa o TpEX nmeprneHauKyspax.

MHororpaHHuKH

Ilonsitue MHOI'OIrpaHHHKa, OCHOBHBIC OJICMCHTBI MHOI'OI'paHHHKa, BBIITYKJIBIC )51 HEBBIITYKJIBIC
MHOT'OI'PaHHMKH; Pa3BEPTKAa MHOrorpaHHuka. Ilpusma: N-yronbHas npyu3Ma; rpaHd ¥ OCHOBaHUSI IPU3MBI; IIpsIMasi U
HAaKJIOHHasi TpPU3MbI; OOKOBass W TMOJHAs MOBEPXHOCTh INpu3MbL [lapamnenenumen, NpsSMOYTOJIbHBIH
napaJuieNnenume 1 ero cpoiicrea. [lupamuna: N-yronpHas NUpaMuja, TPaHU M OCHOBAHUE NMHUPAMUJIBL, OOKOBas U
IMOJIHag TIOBEPXHOCTHb NHUpaMUbl; IpaBUJIbHAsA U yCC‘IéHHaﬂ nipamMuaa. DJIeMEHTHI Npu3Mbl 1 TIUPpaMUBI.
IIpaBuiibHBIE MHOTOTPaHHUKH: MOHSITHE MPAaBWIBHOIO MHOIOTPAaHHMKA; IMpaBUIbHAs INpU3Ma U IPABHIbHAS
NMpaMua; NpaBUIbHAs TPEyroibHas NMUpaMuia W NPaBWIBHBIA TeTpadnp; KyO. IlpencraBneHne o mpaBHIbHBIX
MHOTOIpaHHUKAX: OKTa’p, A0JeKasAp U ukocasap. CeueHus Mpu3Mbl U MUPAMUJIBL

CumMeTpust B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, MPSAMOM, INIOCKOCTH. DIEMEHTBHI CHMMETPUH
B IIMpaMuax, Mapajuiesenuneaax, NpaBuiIbHbIX MHOTOTPaHHUKAX.

BblunciieHe 3JeMEeHTOB MHOTOTPAaHHUKOB: pEOpa, AnaroHaiu, yribl. [lnomans O0KOBOW MOBEpXHOCTH U
MIOJTHOM MOBEPXHOCTU NMPSAMOU MPU3MBI, IUIONIalb OCHOBAHHM, TeopeMa 0 OOKOBOH IMOBEPXHOCTH MPSAMON HMPU3MBI.
[Tnomians OOKOBOI MOBEPXHOCTH M TOBEPXHOCTH TPABHIBHOW MHPaMUJbI, TeOpeMa O IUIOMAIU YCeuEHHOI
nupamupl. [lousitue 06 00béMe. OOBEM MUPaMUBL, TPH3MBIL.

ITonoGHele Tenma B mpocTpaHcTBe. COOTHOLIEHHS! MEXAY IUIOMIAIIMU ITOBEPXHOCTEH, 00bEMaMH TOJOOHBIX
Tell.



IINTAHUPYEMBIE PE3YJIBTATBI
JJMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yAbTATH OCBOSHHUS IIPOrpaMMBbI yaeOHOT0 peaMeTa «MaTeMaTnkay XapaKkTepH3yroTCs:

I'paiknanckoe BocmuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKAAHCKOW TO3UIHMK OOYy4aromerocsi Kak aKTHBHOIO M OTBETCTBEHHOI'O WiEHa
pOCCHICKOro 00IecTBa, MPEACTaBICHHEM O MaTeMAaTHYECKHX OCHOBaX (YHKIMOHMPOBAHMS Pa3IMYHBIX CTPYKTYP,
SIBIICHUH, POLIEYp TPaXkJaHCKOr0 o01ecTBa (BEIOOPHI, ONPOCHL U TIP.), YMEHHEM B3aUMOJICHCTBOBATH C COLMATLHBIMHU
WHCTUTYTaMH B COOTBETCTBUH C MX (PYHKIMSIMH M Ha3HAUYCHUEM.

IIaTpnoTH4eckoe BocnMTaHME:

c(OPMHUPOBAHHOCTHIO POCCHUCKONW TPa)KIAHCKOW HIIEHTUYHOCTH, YBaKEHHS K TPOIUIOMY W HACTOSILIEMY
pOCCHIICKON MaTeMaTHK{, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHXEHHMSM POCCHUICKMX MAaTeMaTHKOB U POCCUMCKON
MaTeMaTH4eCKOH LIKOJbI, K UCTIOIB30BAHUIO OTHX JIOCTM)KEHUH B IPYTHX HayKax, TEXHOJOTHAX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAaHHEM JYXOBHBIX ILIEHHOCTEH POCCHICKOro Hapona; cpOopMHpPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
STHYECKOTI'0 MOBEJEHHUS, CBA3aHHOIO C MPAKTUUECKUM MPUMEHEHHEM JIOCTIDKEHUM HayKH U JeSTeIbHOCTBIO Y4EHOIO;
OCO3HaHHEM JINYHOT'O BKJIa/la B IOCTPOSHNE YCTOWYHNBOTO Oy IyIIEro.

JcTeTHYECKOEe BOCIINTAHUE:

ACTETMYECKUM OTHOILIEHHUEM K MUY, BKJIFOUYAs 3CTETHKY MaTeMaTH4eCKHX 3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/1ad,
pemeHI/Iﬁ, paccy>1<)1eH1/n71; BOCIIPUUMYNBOCTBIO K MATEMATUYCCKUM aClICKTaM pPa3JIMYHbIX BUI0B UCKYCCTBaA.

Pdu3nyecKoe BOCIIMTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHHUSI NPUMEHITh MaTeMaTHYeCKWe 3HaHMS B MHTEpecax 3JI0pOBOr0 M 0e30macHOro
o0pasa HM3HH, OTBETCTBEHHOIO OTHOLICHHUS K CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTaHHE, COANAHCUPOBAHHBIH PEXUM
3aHATHH W OTAbIXa, peryiaspHas (u3uueckas aKTHBHOCTh); (DM3UUECKOTO COBEPIICHCTBOBAHHS, NPU 3aHATHAIX
CHIOPTHUBHO-03/10pPOBUTEIBHON JESTETHHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYHAY, OCO3HAHHEM IIEHHOCTH TPYHOIIOOMSA; HMHTEPECOM K pasiIH4HBIM  cdepam
NpoeCCHOHANIBHOW  JIeATEIbHOCTH, CBSI3aHHBIM C MaTEMAaTHKOH M €€ MNpWIOKEHUSIMH, YMEHHEM COBEpIIaTh
OCO3HAaHHBIM BbIOOp Oyamymiell mpodeccMn W peanu30BBIBATH COOCTBEHHBIC JKH3HEHHBIE IUIAHBL, TOTOBHOCTBIO H
CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUM BCEH JKM3HHU; TOTOBHOCTBIO K
AKTUBHOMY y4aCTHIO B PELICHUH ITPAKTUYECKUX 33724 MaTEMAaTUYECKOW HAIIPaBICHHOCTH.

IK0JIOTHYeCKOoe BOCTIUTAHHE:

c(OPMHUPOBAHHOCTBIO ~ DKOJIOTMYECKOH  KYIbTYphl, IIOHUMaHHEM BIUSHUS  COLUAIBHO-?KOHOMUYECKUX
IIPOLIECCOB Ha COCTOSTHUE INPUPOJHOM M CONMANbHOM Cpenbl, OCO3HAHMEM IJI00albHOIO XapakTepa 3KOJIOMYECKUX
npo0iieM; opreHTaluel Ha IPUMEHEHIE MaTeMaTHUeCKNX 3HAHUH IS pelIeHns 3aa4 B 00JIaCTH OKpY)Karomel cpepl,
IUTAHUPOBAHMS MTOCTYIKOB M OLIEHKU X BO3MOXKHBIX IIOCIE€ACTBUMN ISl OKPY/KAIOLIEH CPEbL.

IleHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMHUPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPAa3BHTHSA HAyKd U
OOIIECTBEHHOHN MPAaKTUKH, TOHUMaHHEM MaTeMAaTHYECKON HAyKH Kak c(epbl YeIIOBEUECKOW INEeATENbHOCTH, 3TAloB €&
Pa3BUTHS U 3HAUMMOCTH JUIS Pa3sBUTHS LUBUIN3ALUH; OBJIAJICHUEM A3BIKOM MAaTEMAaTUKU U MATEMAaTHYECKON KyIbTYPOI
KaK CpEICTBOM IIO3HAHWsS MHpPA; TOTOBHOCTBIO OCYIIECTBIIITH IPOEKTHYIO W HCCIENOBATENBCKYIO HIEATEILHOCTH
MHIVUBUAYAJIBHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbsIe pe3ysIbTaThl OCBOCHHS NPOrpaMMBl ydeOHOro mpenmera «MaTeMaTika» XapaKTepH3YHOTCS
OBJAJICHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHOIMU  OCliCMGUAMY,  YHUBEPCATbHLIMU — KOMMYHUKAMUGHbIMU
OelicmeuAMU, YHUBEPCAIbHBIMU PecyIAMUBHbIMU OelCMBUAMU.

1) Vhuseepcanvnvie nosnasamenvuvle Oeticmeus, obecnewugaiom Gopmuposanue 6a306blX KOSHUMUGHBIX
npoyeccos oOyuaowuxca  (0C80eHue Memooo8 HNOHAHUA OKPYICAIOWe20 Mupd, NpPUMEHeHue J0SUYEeCKUX,
uccie008amenbCKux onepayul, ymeHul pabomams ¢ uHgopmayueti).

Ba3oBble Jiornueckue AeCTBUA:



BBISIBIISITH M XapaKTEpU30BaTh CYLIECTBEHHBIE IIPH3HAKA MAaTEMAaTHIECKUX OOBEKTOB, IOHATHH, OTHOLICHUN
MEXIy MOHATUSAMY; (OPMYIHPOBATh ONpENeNCHNs] TOHSATHH; YCTAHABIMBATH CYIIECTBEHHBIH IPH3HAK
KJaccuduKanyy, OCHOBaHUS 1J1s1 000OIIEHNS M CPaBHEHUsI, KPUTEPHUH TIPOBOIMMOTO aHAJIH3a;
BOCHIpMHHMMATh, (OPMYIUPOBAaTh M TPEOOPa3OBBIBATH CYXKICHUS: YTBEPIWTENbHBIE M OTpULIATENbHBIE,
€IMHUYHBIE, YaCTHBIEC ¥ O0IINE; YCIOBHBIE;

BBISIBIISITH MaTeMaTHUECKWE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTHBOpedHs B (akraX, JaHHBIX,
HAONIONEHUSIX W YTBEPXKICHUSX; IpeylaraTb KpUTEPUH U BBISABJICHHS 3aKOHOMEPHOCTEH W
NIPOTUBOPEUHI;

JIe7aTh BBIBOABI C HCIIOJIB30BAaHHEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX M WHIYKTUBHBIX YMO3aKJIIOUSHUH,
YMO3aKJIIOUEHUH IO aHAJIOTHH;

MIPOBO/IUTH CaMOCTOSTENFHO JI0KA3aTelIbCTBA MaTeMaTHUECKUX YTBEPKJICHUH (TIpSAMbIE U OT MPOTHBHOIO),
BBICTpaWBaTh ApPryMEHTANMIO, IPUBOJAMTH IPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CY)XICHUS U BBIBOJIBI;

BBIOMpATh CIIOCOO pelleHust ydeOHOHM 3anauu (CpaBHMBATh HECKOJBKO BapUAaHTOB peEICHUs, BHIOMpaTh
HaunOosee MOAXOASIMN C YIETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTeIbCKNe AeHCTBUA:

HCIIONB30BaTh BOMPOCHl KaK HCCICIOBATENbCKAA HMHCTPYMEHT MO3HAHHS;, (OPMYIHPOBATH BOMPOCH,
¢buKcHpyrole TpOTHBOpEYre, MpobiIeMy, YCTAHABIMBATH MCKOMOE M JaHHOE, (POPMHUpOBATH THIOTE3Y,
apryMEHTHPOBATH CBOKO MO3HIINIO, MHEHHE;

NPOBOAUTH  CAMOCTOSITENIFHO — CIUTAHMPOBAHHBIA ~ OKCIIEPUMEHT, HCCICIOBAHHE 110  YCTAHOBICHHUIO
0COOEHHOCTE! MaTeMaTH4ecKOro OOBEKTa, SBJICHHS, MPOIECcca, BBISBICHHIO 3aBHCHMOCTEH MEXIY
00BEKTaMH, SIBIICHUSIMH, TPOIIECCAMU;

CaMOCTOSITETIbHO (POPMYJIMPOBATh OOOOIIEHHS M BBIBOJBI MO pe3ylibTaTaM MpPOBEAEHHOTO HAOIOACHUS,
HCCII€JOBaHMs, OLICHUBATh JOCTOBEPHOCTD IMOJTYUCHHBIX PE3YJIbTAaTOB, BEIBOAOB U O606meHHﬁ;
NPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIECCA, a TAKKE BBIABUTATH MPEAMONOKCHHUS O €r0 Pa3sBUTHH B
HOBBIX YCJIOBUAX.

PaGora ¢ undopmanmeii:

BBIABIIATH AepUINTHI MH(POpPMaLUH, JaHHBIX, HEOOXOAMUMBIX [UIS OTBETa Ha BOIPOC U JUIS PELICHHUS 3aa4H;
BBIOMpaTh MH(OPMAIMIO W3 HCTOYHHKOB Pa3iIMYHBIX THIIOB, aHAIW3UPOBATH, CHUCTEMAaTU3UPOBATH U
HHTEPIPETUPOBATh HH(POPMALIMIO PA3INYHBIX BUAOB U (HOPM IIPEICTaBICHUS;

CTPYKTYpHUpPOBaTh NH(POPMALUIO, IPEACTABIATE €€ B Pa3IM4HbIX (popMax, HITIOCTPUPOBATH IpahMIECKH;
OLICHMBATh HaJE&KHOCTh HH(OPMAIMH 110 CAMOCTOSTEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHIM.

2) Vuueepcanvrvle KommyHnuKamugHhole Oeticmeusi, 06ecneyusaion CQOPMUpOBarHOCb COYUAILHBIX HABLIKOG
00yYarOUWUXCA.
Oowmenne:

BOCIIPHHMMATh U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBHU C YCIOBHUSMH M LEMSAMHU OOIIEHHMS; SICHO,
TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMHCHMEHHBIX TEKCTaX, J1aBaTh IMOSACHEHUS IO
XOJly pelIeHHs 3aJaull, KOMMEHTHPOBATh IOMyIEHHBIN Pe3yJIbTaT;

B X0Je 0OCY)KIEHHUS 3a[JaBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOil TeMBbl, IPOOIEMBI, pelaeMoi 3a1auH,
BBICKA3bIBATh HJEH, HALICJICHHBIE HA MIOMCK PEIICHHS; COMTOCTABIISATH CBOU CYKACHHS C CY)KICHUSIMU APYTUX
YYaCTHHKOB JMajiora, OOHAapY)KMBAaTh pa3IM4d€ W CXOACTBO TO3MLMH; B KOPPEKTHOH (opme
(hopMyIHpOBaTh PA3HOIJIACHS, CBOU BO3PAKECHIUS;

MIPEACTABIATh PE3YABTATHl PEIICHUS 3a/Jaud, SKCIEPUMEHTa, HCCIENOBAHUS, NPOEKTa; CaMOCTOSATEIHHO
BEIOMpPATH ()OpMAT BEICTYIUICHHUS € YU4ETOM 3a/ad MPE3eHTAMH U 0OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHu4ecTBO:

TIOHNUMATh ¥ UCTIOIb30BaTh MPEUMYIIECTBA KOMaHIHON N MHAWBHUAYAIBHONW PaOOTHI MPH PELICHNH yIeOHbBIX
3aja4; NMPUHUMATH [IEJb COBMECTHOW JESITENHbHOCTH, IUIAHMPOBATh OPTaHM3AIMI0 COBMECTHOW pPabOTHI,
pacmpenenaTs BUIB paboT, TOroBapuBaThCs, 0OCYKIATh MPOIECC U Pe3yAbTAaT paboThl, 0000IIaTh MHECHHS
HECKOJIBKUX JIIOJICH;

Y9acTBOBaTh B TPYNIOBHIX (popMax paboOTHI (00CYKIeHUsI, OOMEH MHEHHHA, «MO3TOBBIE IITYPMBD» U WHBIE);
BBIMOJHATH CBOIO YacThb PabOTBIl M KOOPAWHHPOBATH CBOM MACHCTBUS C APYTMMH YIEHAMH KOMAaHJBI;
OIICHMBATh KauyeCTBO CBOET'O BKJIaJA B OOLIMH MPOIYKT IO KPUTEPHAM, c(HOPMYITHPOBAHHBIM YyIaCTHHKAMHU
B3aUMOJIEICTBUSI.



3) Vnusepcanvnvie pezynamuensie Oeiicmeus, obecneuusaiom GopMuposanue CMbICIOBbIX YCMAHOBOK U
JICUBHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

®  COCTaBJIATH IUJIaH, aJITOPUTM pELICHUS 3aJa4H, BHIOUPATh CIIOCO0 PELIeHUs ¢ YIETOM UMEIOIINXCS PECYPCOB
1 COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBATH H KOPPEKTHPOBATH BAPHAHTHI PELIEHUH C y4ETOM HOBOH
nH}popManum.

CaMOKOHTpPOJIb:

e  BJaJeTh HABBIKAMU IT03HABATEIHHON pe(hIEKCHN KaK OCO3HAHMS COBEPIIAEMbIX JIEHCTBUI U MBICIUTEIBHBIX
MIPOLIECCOB, MX PE3YJbTATOB; BJIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIeCcca M pe3ynbTara
peleHns] MaTeMaTU4eCKON 3a1auu;

e TMpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh INPHU PELIEHWU 3aJadd, BHOCHTb KOPPEKTHBHI B
JIeTENILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAIEHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;

®  OLEHMBaTH COOTBETCTBHE pE3yJbTaTa LEJIW M YCIOBHSIM, OOBSCHATh NPUYMHBI JIOCTIDKCHUS WIH
HEJIOCTIKEHUSI PE3YJIbTATOB JIESITENbHOCTH, HAXOAUTD OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OITBITY.

HNPEJIMETHBIE PE3YJIbTATBI
10 KJIACC

OmnepupoBaTh NOHATHAMHU: TOUKA, MPsIMasi, IIIOCKOCTb.

HpI/IMeHﬂTB AKCHUOMBI CTEPCOMETPHHU U CICACTBUA U3 HUX MPHU PCIICHUNU TCOMETPUUICCKUX 3a/1ay.

OmnepupoBaTh MOHATHSAMHU: MAPALICIBHOCTh U HEPIEHINKYISIPHOCTD MPSAMBIX U IIOCKOCTEH.

KiaccudunmpoBaTth B3auMHOE pacoiokeHne MPSMbBIX M TIOCKOCTEH B POCTPAHCTBE.

OnepupoBath MOHATHSIMU: JIBYIPaHHBIN Yroji, TpPaHW JBYrpaHHOTrO yria, pedpo IBYIpaHHOIO YIiia; JTMHEHHBIH
yTOJI IBYTPaHHOT'O YIJIa; FpaayCHasi Mepa IBYPAHHOrO yIia.

OHepI/IpOBaTB IIOHATUSAMMU: MHOTI'OI'paHHUK, B])Il'[YKJ'[I)Iﬁ u HeB]:Il'Iy'KJ'IbIﬁ MHOTI'OIrpaHHHK, JJIEMECHTbBI
MHOTOIPaHHHUKA, IPaBHUIBHBII MHOTOTPAHHHK.

Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOIPAHHHUKOB (IIMPaMU/a; IpU3Ma, IPsIMOYTOJIbHBIH MapasuieNenunes, Kyo).

Kiaccu¢uimpoBats MHOTOTPAaHHHKH, BBIOMPask OCHOBaHHMS Uil KiacCU(UKAImu (BBIMYKIBIC W HEBBITYKIIBIC
MHOTOIPaHHHUKH; IPaBHIBHBIC MHOIOIPAHHHUKH; [PSIMBIC U HAKIIOHHBIC TIPU3MBI, NTAPaJUICIICIUIICbI).

OrnepupoBaTh HOHSITHAMHE: CEKYLIAs! ILIOCKOCTh, CCYCHUES MHOTOIPAHHHUKOB.

OOBSICHATD IIPUHLMIIBI IOCTPOCHHS CEYCHHUIA, HCIIOB3YsT METOJ CIIC/IOB.

CTpouts ceueHHss MHOTOTPAaHHUKOB METOIOM CJIC/OB, BBIIONHATH (BBIHOCHBIC) IUIOCKHE YSPTEKHU M3 PHCYHKOB
MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemate 3amaun Ha HAXOXKACHHE TEOMETPUYCCKHX BENHYMH IO 00pa3liaM MWId ajiropuTMaM, IIPUMEHSI
M3BECTHBIC aHAIUTHIECKUE METO/bI IPH PEIICHHH CTaHIAPTHBIX MAaTEMAaTHYSCKUX 3a[ad Ha BBIYHCICHHE PACCTOSHUI
MEXIy ABYyMsI TOYKaMH, OT TOUKH [0 MPSIMOM, OT TOYKHU [0 IUTOCKOCTH, MEX/Y CKPEIIHBAOLINMUCS [IPSMBIMH.

Pemate 3amaun Ha HaXOXKACHHE TEOMETPUYCCKHX BEIHYMH MO 00paslaM WIH alroOpuTMaM, MPUMEHSI
W3BECTHBIC aHAIUTUYCCKUE METOMBI IIPH PELICHUH CTAaHAAPTHBIX MAaTEMaTHUECKHX 3a/1a4 HA BBIYUCICHUE YIIIOB MEXIY
CKPEIIMBAOLINMUCS [IPSIMBIMHE, MEXY IPSIMOM H INIOCKOCTBIO, MEXIY IUIOCKOCTSIMH, ABYTPAHHBIX YIIIOB.

Boruncare 00bEMBI M IUIOM[AAM MOBEPXHOCTEH MHOTOTPAaHHHKOB (IPU3Ma, NHpaMUAa) C HOPHUMEHEHHEM
(bopMyIT; BRIYHCISITS COOTHOLICHUSI MK IUTOLIAAIMU MOBEPXHOCTEH, 00bEMaMu ITOTOOHBIX MHOTOTPAHHUKOB.

OrmepupoBaTh MOHATHAMH: CHMMETPHsI B IPOCTPAHCTBE; LCHTDP, OCh M IUIOCKOCTh CHMMETPHH; LEHTp, OCh H
IUIOCKOCTH CHMMETPUH (PUTYPBL.

HW3Bnekats, mpeoOpa3oBbIBATh M HHTEPIPETHPOBATH HH(POPMALHMIO O MPOCTPAHCTBEHHBIX TCOMETPHYECKUX
¢burypax, nmpeCTaBICHHYIO HA Y€PTEKAX U PUCYHKAX.

IpumeHsTh reoMeTprdeckue (PaKThl IS PELICHHS CTEPEOMETPHYCCKUX 3a/1ad, IPEANONIaralolnx HECKOIbKO
IIArOB PEIICHHUS, SCITH YCIOBUS IPUMEHCHHS 3a8JaHbl B IBHOMU (hopMme.

IpuMeHsTh MPOCTEiiline MPOrpaMMHBIEC CPEICTBA U AIEKTPOHHO-KOMM YHHKAIMOHHBIE CHCTEMBI IIPH PELICHAH
CTEpEOMETPHUECKUX 3a1a4.

IpuBOANTS TPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPONC W JKM3HH, PACIO3HABATH HPOSBICHUE
3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[IpuMeHATh TONyYeHHBIE 3HAHUS Ha MPAKTUKE: aHAM3MPOBATh PeallbHbIC CHUTYallMd W IPUMEHATH M3YyYCHHbIC
TOHATHS B TPOIIECCE MOMCKA PEIICHUS MaTeMaTH4eCKd CHOPMYIHPOBAHHOW MPOOJIEMBI, MOIEIUPOBATh pPeajbHBIC



CUTyalluhl Ha A3BIKC I'COMETPUH, UCCICAOBATL NNOCTPOCHHBIC MOACIN C HMCIOJIb30BAHUEM T'€OMETPUYCCKUX MOHATUH U
TEOPEM, allmapara anre6pLI; peuIaTh MPAKTUICCKUEC 3aJa4H1, CBA3AHHBIC C HAXO0XJACHUCM I'COMCTPUICCKUX BCINYNH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KosanvecTBo yacos DJIeKTPOHHBIE
o HaumeHoBaHMe pa3iesioB U TEM Beer Kontpoas Ipakrnue (uudpoBbie)
. NMPOrpamMmbl o HbIE CKHe o0pa3oBaTe/ibHbI
padoTsl padoTsl € pecypcsl
1 BBenenue B crepeoMeTpHio 10
[IpsmMbIe 1 TIIOCKOCTH B IIPOCTPAHCTBE.
2 [TapannenbHOCTh NPSAMBIX U 12 1
TUIOCKOCTEH
3 HepHeHI[I/II‘('yH}IpHOCTL IPAMBIX U 12
TUIOCKOCTEH
4 Yrib! MEXAY NPAMBIMU U 10 1
IIOCKOCTSIMU
MHororpaHHUKH 11
OO0BEMBI MHOTOTPAHHUKOB 9 1
7 IloBTOpeHue: ceueHus, pacCTOSIHUA U 4 1
YIIIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
IMPOI'PAMME




IIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBO 4acoB DJIeKTPOH
HBIE
Ne Kout Ip Jlata 1 PpoOBLI
Tema ypoka Bce p aKT e
n/n HM3y4YEHHA
ro pabo paé odpasosar
ThI OTBI eJIbHbIE
pecypcsl

OCHOBHBIE TTOHSTHUS CTEPEOMETPHUH:
TOYKA, MPAMAasi, IIOCKOCTb,
npoctpaHcTBo. [IpaBuna

1 M300paKeHNs1 Ha PUCYHKAX: 1 07.09
M300paKeHust ITIOCKOCTEH,
napasuieIbHBIX MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPe3Ka

IlonaTusa: nepecekaronyecs
2 TUTOCKOCTH, TIepEeCeKaroIrecs 1 08.09
npsAMas 1 miI0CKOCTb

IlonaTus: nepecekaronyecs
3 TUIOCKOCTH, TEepeceKaronuecs 1 14.09
npsiMast U INIOCKOCTh

3HAKOMCTBO C MHOT'OTpaHHUKAMH,
n300pakeHne MHOIOTPaHHUKOB Ha

4 1 15.09
PHCYHKaX, Ha POCKI[HOHHBIX
gepTexax
HauanbHble cBeneHust o kyoe u

5 NUpaMuze, UX Pa3BEPTKU U MOJIEIIH. 1 21.09

CeueHus MHOI'OIrpaHHUKOB

HauanpHble cBeneHus 0 KyOe u
6 UpamMuIe, UX pa3BEPTKU U MOJICIH. 1 22.09
CedeHust MHOrOTPaHHUKOB

TlonsaTre 006 akCHOMAaTHYECKOM
MOCTPOCHHUHU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPHH U
CIIECTBUS U3 HUX

1 29.09

Tlonsatre 06 akCHOMAaTHYECKOM
MOCTPOCHHUHU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPHH U
CIIECTBUS U3 HUX

1 29.09

Tlousatre 06 akCHOMATHYECKOM
MOCTPOCHHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH U
CIIEJICTBUS U3 HUX

1 05.10

TTonsiTe 00 aKCHOMATHYECKOM

MIOCTPOCHHUHU CTEPEOMETPHUH:

10 1 06.10

AKCHOMBI CTCPCOMETPHUH U
CJICACTBUA U3 HUX

11 B3aumMHOe pacnonoxeHne IpsMbIX 1 12.10

10



B IPOCTPAHCTBE: NIEPECCKAIOIINECCH,
napauICJIbHBIC U CKPCHIMBAIOIINECC
IpAMBIC

12

[TapamiensHOCTD NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleNbHbIE TIPSMBIE B
IIPOCTPAHCTBE; MapaIEIbHOCTh
TPEX MPSIMBIX

13.10

13

[MapamiensHOCTD NPSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:!
[TapamnensHOCTE IPSAMON U
IJIOCKOCTH

19.10

14

VYTJIbl ¢ COHAIpPaBIeHHBIMU
CTOpOHAMH

20.10

15

Yron Mexay MpsMbIMU B
NPOCTPAHCTBE

26.10

16

Yron Mex1y IpsAMbIMU B
NPOCTPAaHCTBE

27.10

17

[TapayuienbHOCTB MITOCKOCTEH:
HapauIeNbHbIE IIOCKOCTH

9.11

18

CaoiicTBa mapasuiebHBIX
TUIOCKOCTEN

10.11

19

IIpocreiimne npocTpaHCTBEHHbIE
(GUrypsl Ha IIOCKOCTH: TETPa’p,
Ky0, napaJuienenuries

16.11

20

ITocTpoenue ceueHnii

17.11

21

KonrponbHas pabota 1o teme
"[IpsiMbIe U TIOCKOCTH B
npocTpaHctse. [lapamiensHocTh
MPSIMBIX U TIOCKOCTEH"

23.11

22

AHanu3 KOHTPOJIBHOM
pabortsl.IleprneH IuKynIpHOCT
MPSAIMOU U TUIOCKOCTH:
MEPIEHANKYIISIPHBIE IIPIMBIE B
MIPOCTPAHCTBE

24.11

23

IIpsiMble mapaenbHble U
MIEPIICHANKYISIPHBIE K TUIOCKOCTH

30.11

24

IIpsiMble mapaenbHble U
MIEPICHANKYISIPHBIE K TNIOCKOCTH

1.12

25

[Ipr3Hak neprneHauKyIIPHOCTH
MIPSIMON U TUIOCKOCTHU

7.12

26

IlocTpoenue ceuennit

8.12

27

[Ipn3Hak neprneHauKyIIPHOCTH
MIPSIMON U TUIOCKOCTHU

14.12

28

Teopema o npsMoi
MIEPICHANKYISIPHOH ITOCKOCTH

15.12

29

Teopema o npsmoit
MIePIEHANKYISIPHOM ITOCKOCTH

21.12

30

Teopema o npsmoi
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HepHeHZ[PIKyHHpHOfI IIIOCKOCTH

31

[leprienaukynsp U HaKJIOHHEIE:
paccTosiHEe OT TOUKH 10
IJIOCKOCTH, PACCTOSHUE OT MPSIMOI
J0 TIIIOCKOCTH

22.12

32

[lepnienaukynsp U HaKIOHHBIE:
paccTosiHEe OT TOUKH 10
IUIOCKOCTH, PACCTOSHUE OT MPSIMOM
J0 TIIIOCKOCTH

28.12

33

[lepnienaukynsp U HaKIOHHBIE:
paccTosiHe OT TOUKH 0
IUIOCKOCTH, PACCTOSHUE OT MPAMON
JI0 TIIIOCKOCTH

34

[lepnienaukynsp U HaKIOHHBIE:
paccTosiHe OT TOUKH 0
IUIOCKOCTH, PACCTOSHUE OT MPAMON
JI0 TIIIOCKOCTH

35

YTIIBl B IPOCTPAHCTBE: YOIl MEKIY
IPSAMOMN U TJIOCKOCTBIO

36

JIByrpaHHbIi yroi, JUHEHHBIH yron
JBYTPAHHOIO yIJia

37

JByrpaHHbIH yroi, TUHEHHBIH yron
JBYTPaHHOIO yria

38

IlepneHauKyISPHOCTH IIOCKOCTEM:
NPU3HAK [IEPIEHANKYISIPHOCTH
JIBYX IUIOCKOCTEN

39

IlepneHAMKyISPHOCTH IIIOCKOCTEM:
MPU3HAK [IEPIEHANKYISIPHOCTH
JIBYX IUIOCKOCTEN

40

IlepneHAMKyYISPHOCTH MIIOCKOCTEM:
MIPU3HAK MEPHCHINKYISIPHOCTH
JIBYX IUIOCKOCTEN

41

Teopema o Tp€X NepHNEHIUKYISAPAX

42

Teopema o Tp€X NepHIEHIUKYISAPAX

43

Teopema o0 Tp€X NEepHNEHIUKYISPAX

44

Kontponsnas pabora mo remam
"IlepreHANKYIAPHOCTD MPSIMBIX U
"

mIockocTei" 1 "YTIBl MeXIY
MIPSIMBIMH | TUIOCKOCTSAMHA"

45

AHanm3 KOHTPOIbHOU
pa6ortsl.IloHsTHE MHOTOrpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOTOIPaHHUKA, BBITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH;
pa3BEPTKAa MHOTOrpaHHHUKA

46

IIpuzma: n-yronpHas npusma;
TPaHU U OCHOBAHUS MPU3MBI;
MpsiMasi ¥ HAaKJIOHHAsI IPU3MBI;
6OKOBas M MOJTHASI TOBEPXHOCTh
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MPU3MBbI

47

[Tapamnenenunen, NpsIMOYTrOJIBHBINA
napaJuleNenuIie]] U €ro cBoicTBa

48

ITupamuzaa: n-yronbHasi nupamMua,
TpaHu U OCHOBAHUE TUPAMU/IBL;
OOKOBasl U TIOJTHASI IOBEPXHOCTh
MUpaMUIbL; IPaBUIIbHAS U
yceu€HHas nupaMuia

49

[IpaBunpHBIE MHOTOTPAaHHUKU:
TIOHATHUE MPaBUIIBHOTO
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KOHTpO.]IbHO —H3MEPUTECIBbHBIC MATCPHAIBI

K-1. TEMA: IIPSAMBIE U IIVIOCKOCTHU B TIPOCTPAHCTBE

Bapuanrl

1. OcnoBanne AD tpanemumn ABCD nexut B miockoctd o. Yepes Touku B u C npoBeneHb
napaiebHbIE TIPSIMbIE, TEPECEKaroIIIe IIOCKOCTh 0 B Toukax £ u F cooTBeTcTBEHHO.

a) KakoBo B3anmHoe nonoxenue npsmuix EF u AB?

0) Uemy paBeH yron Mexnay npsamMeiMu EF u AB, ecnu v ABC = 150°? TosicHuTe.

2. lan npocTpaHcTBeHHBIH yeThipexyroabHUk ABCD, B kotopom nuaronanu AC u BD paBubl. CepennHsl

CTOPOH 3TOT'0 YETHIPEXYrOJIbHUKA COCAMHEHBI MOCIE0BATEIBHO OTPE3KaMHU.

a) BeimonHuTe pucyHOK K 3a1aue.

0) Jlokaxxure, 4TO OMYy4EHHBII YETHIPEXYTOJIBHUK €CTh POMO.

3.. Yepes Touky O, Iexaliyto MKy napaieIbHbIMU TTIOCKOCTAMHE O U [3, POBENeHbI mpsimMbie | 1 m.
[psimas | mepecekaeT MIOCKOCTH O, 1 P B ToUKax A1 U A2 COOTBETCTBEHHO, MpsiMasi M — B ToUkax Bi u Bo.
Haiinute nnuny orpeska A2B2, eciiu A1B1=12 cm, B10: OB, = 3 : 4.

Bapuant2

1. Tpeyronbuuku ABC u ADC nexaTt B pa3HbIX INIOCKOCTAX U UMeloT o01ryto cropoHy AC. Touka P —
cepenuna croponsl AD, a K — cepeanna croponst DC.

a) KakoBo B3anmuoe nonoxenue npsimeix PK u AB?

0) Uemy paBeHn yron mexay npsmeimu PK u AB, ecnu Z ABC=40°u £ BCA = 80°? Nosicunre.
2. lan mpocTpaHCTBEHHBINH ueThipexyronbHuk ABCD, M u N — cepemunbsl ctopoH AB u BC
coorBercrBenno; £ €CD, K €DA, DE:EC=1:2,DK:KA=1:2.

a) Bemmonnute pruCcyHOK K 3a7aue.

0) JJokaxwure, uro uerbipexyronsHuk MNEK ecth Tpanenus

3. Yepes touky O, He JNeKALIyl0 MEKAY NapauieiIbHBIMH IUIOCKOCTAMH 0 ¥ f3, pOBeAeHsI npsiMble | i
m. IIpsimas | mepecexaeT mwiockocTu o v f B Toukax A1 1 A COOTBETCTBEHHO, IpsiMasi M — B ToUKax By u
B». Haiiaure nnuny otpeska AiBi1, ecion ABo = 15 oM,

OB; : OB, = 3:5

K-2. Tema: IlepneHIUKYISAPHOCTH NPAMBIX H ILIOCKOCTEIH

Bapuantl

1. dmaronans kyOa paBHa 6 cM. Hatigure:

a) pebpo Kyoa;

0) KOCHHYC yrila MEXIy AMarOHajlbio KyOa M IUIOCKOCTBIO O/(HOM M3 ero rpaHei.
2. Cropona AB pomba ABCD‘E’«!BH& a, ouH 13 yriuos paBeH 60°. Yepes cTopory AB mpoBeneHa
IUTOCKOCTh O Ha PaCCTOSTHUH ot Touku D.

a) Haiinure paccrosaue ot Touku C 10 TIOCKOCTH 0.

0) [lokaxxute Ha pUCYHKE NUHEHHBINH yronm nByrpanHoro yriaa DABM,

M €o.

B) Hali/INTE CHHYC YIJIa MEX/y INTOCKOCTBIO pOMOa ¥ TNIOCKOCTBIO O
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Beapwuanr 2

1. OcHOoBaHneM NPSMOYTOJIBHOTO MapajuleNienuIea CIYy)KUT KBaJpaT; AUaroHallb Mapajuielenunena
paBHa 2vV6 cm, aero U3MEpPEHUs

otHocsTcs Kak 1 : 1 : 2. Haiinure:

a) U3MEpeHus apalIeseuIe/a;

0) cHHYC yrila MeXy AUaroHaJIbIo MapajuielNienueaa 1 IIOCKOCThIO M0 OCHOBaHHSI.
2. Cropona xBaapata ABCD pasHa a. Uepes ctopony AD mpoBeneHa mIoCKOCTh o Ha PACCTOSTHHN Z or
TOUYKH B.

a) Hatinure paccrosiaue ot Touku C 10 TWIOCKOCTH 0.

0) [Tokaxkute Ha PHUCYHKE JIMHEWHBIH yron nByrpanHoro yriia BADM,
M Ea.

B) Haiimure cunyc yriia Mexay IIOoCKOCTBIO KBajpata U INIOCKOCTHIO O.

K -3. Tema: MHOrorpaHHuKH

Bapuanr |

1) OcHoBaHMeE MPSIMO MPU3MBI - PSMOYTOJILHBIA TPEYTOJIBLHUK C KaTeTaMu 6 1

8 cm. Haiigute mnomaabr OOKOBOM MOBEPXHOCTH TPH3MBI, €CIIM ¢ HauOOJbIIas
0OKOBasl IpaHb - KBaIparT.

2) BokoBoe peOpo NpaBWIBHOW YETHIPEXYrOJbHOM MHUpaMuabl paBHO 4 cM U
00pa3syeT ¢ MI0CKOCThIO OCHOBAHHS TMPAMUJIbI yroi 45°.

a) HaiinuTe BBICOTY MUpaMHuIBL.

6) Haiinure muomanb 60KOBOW MOBEPXHOCTH MUPAMUJIBL.

3) Pebpo mpaBunbHOro terpasapa DABC pasHo a. Ilocrpoiite ceuenue
TeTpaszipa, npoxosiiee yepes cepeauny pedbpa DAnapaiensHo miockoct DBC,
1 HalUTe IJIOMA/Ab 3TOr0 CEYEHHUS.

Bapuanr 2

1) OcHOBaHMe IPSAMON IPU3MEI - IPSIMOYT OJIBHBIN TPEYTONBHUK C TUIIOTEHY30M
13 cm u katerom 12 cm. Haiinure miomaas 60KOBOW TOBEPXHOCTH TPU3MBI, €CITH
ee HauMeHbIIast OOKOBas IpaHb - KBaApaT.

2) BricoTa mpaBUIHHOM YETHIPEXyTOIBHOM MUPAMHIBI PaBHA 6 cM, a GokoBoe
peOpo HAKIIOHEHO K IIOCKOCTH OCHOBAHUSI 1Mol yriioM 60°.

a) Haiinute 60koBOE pedpo mupaMupl.

0) Haiinure muromans 60KOBOI OBEPXHOCTH MTHPAMU/IBL.

3) Pebpo mpaBminsHOro Terpasapa DABC paBro a. Iloctpoiite ceuenme
TeTpadapa, mpoxozsmee depe3 cepemubl pebep DA m AB mapamrensHO pedpy
BC, u Haiinure miomaab 3TOro ce4eHus
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K -4. Tema: O6beM MHOTOTPAaHHIKOB
Bapuanr 1

1. OcHOBaHME NPAMON TPEYTOIbHOM NPU3MBI — IPSIMOYT OJIBHBIA TPEYrolbHUK ¢ kKaTeTaMu 3 cM U 10 cM. BricoTta
TIpu3MBbI paBHa 8 cM. Haiinure 00bEM pU3MBI.

2. Hatinute 00bEM MPaBHIIBLHOM YETHIPEXYTOMLHON THPAMUJIBI, OOKOBOE peOpo KOTOPOH paBHO 12 cM U oOpa3yer ¢
IJIOCKOCTBIO OCHOBaHUS yromi 45°.

3. Haiiiute 00bEM NpaBUIIbHOM yCeU€HHOW TPEYTOJIbHOM MHUPaMH/Ibl, CTOPOHBI OCHOBAHUI KOTOPOH paBHBI 6 ¢M 1 8
CM, a BBICOTa — 9 CM.

4. OcHOBaHUEM MUpaMHUJbI ABJISACTCA paBHO6e}IpeHHLIﬁ TPCYTOJIbHUK C YIJIOM O IIPHU OCHOBAHWU U paaInyCOM
BITMCAHHOM OKpPYKHOCTHU I I[Be OOKOBLIE T'paHu nNUpaMubl, COACPKAIINEC OOKOBEIE CTOPOHBLI OCHOBAaHUA,
NEPHNECHAUKYIIAPHBI IIJIOCKOCTU OCHOBAHMS, a TPEThs HAKIIOHCHA K HeH rnoa yriiom ﬁ Haﬁ}:{HTe 00BEM nupaMuJbl.

5. B npaBuibHO# TpeyroibHOW NMUpamMuie INIOCKUI Yrodl Ipy BepIluHe paBeH o. Haiinure 00bEM mupamupl, eciu eé
BBICOTA paBHa h.

BapuaHnrt 2

1. OcHOBaHHE MPAMON YETHIPEXYTOIBHOMN MPU3MBI — NAapajuIeIOrPaMM CO CTOPOHAMU 4 ¢M U 5 CM | yrJIoM 45°
MeXy HUMU. Bricota npusmel paBHa 6 cMm. Haiiaure 00B5EM pr3MEL.

2. Haiiaure 00bEM MpaBUIIbHOM YeTHIPEXYTOIBHOM MMPAMU/IBI, OOKOBOE peOpo KOTOPOi 00pas3yer ¢ INIOCKOCThIO
ocHOBaHuUsA yroia 60°, a cToOpoHa OCHOBAaHHUS paBHA 8 CM.

3. Haiiiute 00bEM NpaBUIIbHOM yCEUEHHOW YEThIPEX yroJIbHOM MUPaMU/Ibl, CTOPOHBI OCHOBAHUH KOTOPOW paBHBI 4 CM U

7 cM, a BeIcOTa — 12 cM.

4. OcHOBaHHEM NUPAMUJIBI SBISETCS IPIMOYTOJIBHBIN TPEYTONBbHUK C KATETOM & U NMPUJIEKAIIUM OCTPBIM yrioM o. J[Be

OOKOBbIE IPAaHH TUPAMHUABI, COAEPIKAIINE KAaTEThl 3TOr0 TPEYTONbHHKA, IEPIIEHANKYISIPHBI ITIOCKOCTH OCHOBAaHHMS, a
TpeThs HAKJIOHEHA K Hel moj yriiom . Haiiaure 00bEM nmupamMus.

5. B mpaBunbHON 4eTHIPEXYTOIBHOM MUpaMuie TUIOCKHHA YroJl TP BepIIrHe paBeH o. Haiimure 006EM mupaMuabl, eciu

eé BBICOTa paBHa h.
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K-5.Tema: UTtoropasi KOHTpoJIbHAs padoTa

1. OcHoBaHueM MPSIMOH TPEYrOJILHOM MPU3MBI CITYKHUT TPSIMOYTOJIBHBIH TPEYTOJIBHUK C
kateTamH 6 u 8, BeicoTa npu3Msl paBHa 10. Haliaure miomans ee HOBEpXHOCTH.

e m—m——-

2. Haiinure 00beM MHOTOIpaHHHKA, H300PaKEHHOTO Ha PUCYHKE (BCE IBYTPaHHBIC YTIIbI = >
MIPSIMBIE). 3

o
-
-

3. B npaBunbHOi qe%blpexyroanoﬁ mapamuge SABCD touxa 0 — nenrp ocHoBaunms, S Bepmmma, SO = 54,

AC = 144 Haitzure 60oxoBoe pedpo SA

4. B xybe ABCDA B\ C1D 1 yaitaure YTOJI MEXAY NPSMBIMU AB 1y B1Di . Orser naiire B rpamycax.

5.0cHoBanueM npsimoii ipu3mbl ABCA1B1Cy siBnsiercs paBHOOeapeHHbIi TpeyronbHiuk ABC, AB=AC=5BC=8.
Bricora mpusmsl paBHa 3. Haiinute yron mexnay npsimoit A1B u mmockocteio BCCy.

1-3 3agaum — oeHka «3»
1-4 3apaum — oeHKa «4»
1-5 3aga4m — oleHKa «5»
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIbBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1.Teomerpus, 10-11: Yueb. mna obmeoOpaszoBat. yupexneruit/ JI.C. AramacsH, B.®. byryzos, C.b.
Kanomues u ap. — M.: IIpocBemenune, 2022

2.3uB b.I'"., Meiinep B.M. [lunakruueckne Mmarepuainsl o reomerpun mis 10 xir. — M.: TIpocBemenne, 2019

METOJUYECKHUE MATEPUAJIBI 1JIAA YUYUTEJIA

1 I'eometpusi, 10—11: Yueb. mis obireodpaszorat. yupexaennii/ JI.C. Atanacsy, B.®.  byry3oBC.b. Kagomies
u 1p. — M.: IIpocsemienue, 2022
2.3uB B.T'., Metinep B.M. [lunaktuueckue marepuaisl mo reomerpun st 10 ki — M.: [Ipocsemenue, 2019
3.Kosanesa .1, Ma3yposa H.U. reometpusi. 10-11 xacchl: TECTHI IS TEKYIIEro ¥ 0000IIAIOIIET0 KOHTPOJIS.
— Bonrorpan: Yuaurens, 2019.

4.B.T". 3uB, B.M. Meiinep, A.Il. baxaunckuii. 3agaun no reomerpuu it 7 — 11 kimaccoB. — M.: [IpocBenenue,
2020.

5.C.M. Caaksn, B.®. ByryzoB. U3yuenue reomerpun B 10 — 11 kmaccax: MeTonuueckue peKOMEHAAIMU K
y4eOHuky. Knura nng yaurens. — M.: [Ipocsemenue, 2020.

IHMADPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

http://mat.1september.ru/ I'azera «Maremaruka» uznarenbckoro jnoma «IlepBoe centsOps» http://school-

collection/mathematic/Matepuanbl o marematike B EIMHONH KoJUleKIMHM LU(PPOBBIX 00pa3oBaTEIbHBIX
pecypcoB

http://www.net.rumath O6uiepoccuiickuii MmatemaTnueckuii nopran Math-Net.Ru http://www.uztest.ru EI'D mo
MaTeMaTHKe: HOArOTOBKA K TECTHPOBAHHUIO

http://school-collection.edu.ru/collection/matematika/ Martepuanbl 1m0 MaremaThke B EQWHOW KOJUICKIHH
uQppoBBIX 00pa30BATEIBHBIX PECYPCOB

http://alexlarin.net/eqe/2012/C12012.html

http://pemyers.pd/  http://reshuege.ru/

http://postupim.ru/about.shtml

http://www.fipi.ru/ demepanbHBI HHCTUTYT TIEAATOTHIECKUX H3MEPEHHUI
http://www.rustest.ru/about/index.php

http://uztest.ru/
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