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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, Tak Kak 00ecrieunBaeT BO3MOKHOCTh U3Yy4EHUs AUCLHUILUINH €CTECTBEHHO-HAayYHOU
HAIpaBJIEHHOCTH U TPEAMETOB I'yMaHUTAapHOro LuKia. [I0CKOIBKY JIOTMUECKOE MBILUIEHUE,
dopmupyeMoe IpH M3Y4EHUH OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KA3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIIBUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LUKJA, B YaCTHOCTH (PU3MUYECKUX
3az1a4.

Ilens ocBoeHus mporpaMmsel yueOHoro kypca «I'eomerpusi» Ha yriiyOJI€HHOM YypOBHE —
pasBUTHE WHIMBHIYaIbHBIX CIIOCOOHOCTEH OOYYAarOMIMXCS TPU H3YUYEHHUH TEOMETPUH, Kak
coCTaBJIAIOLIEH mIpeaMeTHOM obOnactu «MaremaTuka W MH(QOpPMaTHKa» 4Yepe3 obecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHcTBUH, creln(UYHBIX I€OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOIO MPO(h)eCCHOHANIBHOTO
00pa30BaHUsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YTriayOJIEHHOM YPOBHE, pPacIIUPSIFOIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YPOBHSI, SBJISIOTCS:

pacllupeHue MpEeACTABICHUS O TEOMETPUM KakK YacTH MHUPOBOM KYIbTYpbl U
(GbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHNX
MaTeMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SBJICHUS
OKpY’KalOIIero MHUpa, 3HaHHe NOHATHUHHOrO amnmapara mo pasaeny «CrepeoMeTpusi» ydeOHOro
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHUE TeopeM, (POpMyd M yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaX, MOAEIAX M B pPEaJbHOM MHUpPE
MHOTOTPaHHMKH U Te€Ja BPAlleHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBanue MOHUMaHUS BO3MOYKHOCTHU aKCHOMaTH4YECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (opMuUpOBaHHE MOHMMAHUS POJM AKCMOMATHKH TPH NPOBEICHUU
pacCyXIeHHi;

dopMHupoBaHHE YMEHMs BIaJe€Th METOJAaMH JI0Ka3aTeIbCTB W AJTOPUTMOB pEILEHHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTelIbHbIE pPACCY)KIEHUS B XOJAE peIlIeHus
CTEpEOMETPUYECKUX 337ad M 3aJad C HPaKTUYECKUM coJiepaHueM, (OpMHUpOBaHHE
NPEJCTaBICHUsT O HEOOXOJUMOCTH JI0Ka3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IIPOBEJEHUM IE€AYKTUBHBIX PACCYXIACHU;

pa3BUTHE U COBEPILIEHCTBOBAHHE WHTEUIEKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH
0o0yyaroImuxcsi, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTHU
MBIIUIEHUS], UHTEpECca K U3Y4EHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAaHTHONH TI€OMETPUH: YMEHHS
pacro3HaBaTh TMPOSIBICHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAIUSX W MPU W3YUYEHUH JIPYTUX Yy4eOHBIX MPEJAMETOB, MPOSBICHUS
3aBHCHUMOCTEN M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pEaNbHbIX CUTYyalluid, HCCIIe0BaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZIEp)KATEIBLHBIMU JIMHUSIMU yueOHoro kypca «l'eomerpus» B 10-11
Kjaccax ABisAOTCs: «lIpsMBlE M IUIOCKOCTH B NPOCTPAaHCTBE», «MHororpanHukm», «Tena
BpallleHus», «BEKTOpbI M KOOPAWHATHI B IPOCTPAHCTBEY, «JBHKEHNS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHIMM,
pEeBaHTHBIMHU T€OMETPHH Ha yriyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJIepXKATENbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH



pacripeniesiieTcsi He TOJBKO 10 COJACpPXKATelIbHBIM JIMHUSAM, HO W 1O TrojaM OOy4YeHHS.
Copepxanne o00pa3oBaHHs, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3yJbTaTaM  OCBOEHUS
@DenepanbHOil pabodel MporpaMMbl, pacipeAeIEHHBIM 10 ToaaM 00ydeHUs, CTPYKTYpUPOBaHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaroluecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJIEHUE I'€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpUHIUIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY T'€OMETPUYECKHUX
MpeJICTaBICHU 00yJarouuxcs, pacimupss u yrayosss e€, obpa3ys mpoyHble MHOKECTBEHHBIE
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus ans  guddepeHnranuu  oO0ydeHHs, MOCTPOCHHUS HWHIUBUAYATbHBIX
o0pa3oBaTeNbHbIX HIporpammMm, o0OecrneyuTh yriayOn€HHOE M3yYeHHE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO npenMeTa «MaremaTukay;,

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXAY OOmUM U MpodecCruoOHABHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeJeno).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

IIpsiMmble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBo. [loHaTne
00 aKCHOMAaTHYECKOM MOCTPOSHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIEJICTBUS U3 HUX.

B3anMHOe pacrnionoxkeHue NnpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKkpeluBaromuecs npsamele. [Ipuznaku ckpemuBarommxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMAPAJUICIBHBIE IPSIMbIE B IIPOCTPAHCTBE, MAPAIUIEIBHOCTh TPEX
OpsSIMBIX, MApaUIEJBHOCTh NPSIMOM M IIOCKocTH. IlapamnensHoe W LEHTpasbHOE
npoeKkTupoBanue, nzodpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue ¢puryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXIYy NPSAMBIMH B IPOCTpaHCTBE. llapaynenbHOCTh IJIOCKOCTEN: NapajljielbHbIE IUIOCKOCTH,
CBOMCTBA MapayieNbHbIX MIockocTel. [IpocTeiinme npocTpaHCTBEHHbIE (PUIYPBI Ha TUIOCKOCTH:
TETpadip, NapaJIeNIeNNIE], TOCTPOECHNE CEYEHU .

[lepnieHAUKYIAPHOCTE TPAMOM M IUIOCKOCTH: TNEPINEHOUKYJISAPHBIE TpsSMBIE B
IPOCTPAHCTBE, TMpsIMblE NapauleIbHble M MNEPHEHIUKYISIpHbIE K IUIOCKOCTH, HPU3HAK
NEPNEHIUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TPAMON MEPHEHANUKYISIPHON
10cKOCTH. OpTOroHanbHOE MpPOEKTUpOBaHUE. [lepneHauKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMs (PUTYPBHI HA IIIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKOocTer. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYruiBl B IPOCTPAHCTBE: YIoJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBIA YT OJI, IMHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOTrorpaHHoro yrja. CBONCTBa MJIOCKHX W JBYTPaHHBIX YIJIOB TPEXTPAaHHOTO yria. TeopeMbl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO yIJIa.

MHoOrorpaHHuKu

Bunel MHOrorpaHHMKOB, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yronbHas npusma,
npsiMasi 1 HaKJIOHHAs MPHU3MblI, OOKOBas M IOJIHAS MOBEPXHOCTHh Npu3Mbl. [lapannenenumnen,
NPSIMOYTOJIBHBIN Napajulelienunesl W ero cBoicTBa. Kparuaiimme moyTM Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. IMupamuma: n-



yroipHasi NUpaMHia, IpaBWiIbHasg U yceu€HHast mupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
IIPABWIBHOM nUpaMuel. [IpaBuibHBIE MHOTOTpaHHMKHU: IIPaBWIIBHAs NPU3Ma W IPaBUJIbHAs
nupamMuia, MpaBUiIbHAs TPEYrojbHas MUpaMHIa U TPaBUIBHBIA TeTpasap, KyO. [IpencraBnenue
0 NIPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3P, AOJAEKAdAP U UKOCA3P.

Brruucienue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHaiu, yrisl. [lmomans 60koBoi
IIOBEPXHOCTU M TIOJHOM IIOBEPXHOCTH MPSMOM IPU3MBI, IIIOLIAAb OCHOBAHHMH, Teopema O
OOKOBOH IMOBEPXHOCTH NpSMOW mpu3Mbl. [lnomans OOKOBON MOBEPXHOCTH M TMOBEPXHOCTH
IIPABWJIBHOM NMUpaMUbI, TEOPEMA O IIOIAAN YCEUEHHON MUPaMUIBbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B MNpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS MapajUlelIeNUIend, CUMMETpUs
IIPaBUJIBHBIX IIPU3M, CHMMETPHUs IPABUIIBHON NTUPAMUBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIECHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpPOB. [IeHCTBHsS C BEKTOpAaMHU: CIIOKEHUE WU BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHOXXCHHE BeKTopa Ha uuncio. CBoiicTBa ciokeHHs BeKTopoB. CBoNcTBa
YMHOKEHMS BEKTOpa Ha uyucio. [loHATHe KomIutaHapHble BEKTOpHI. [Ipu3Hak KoMmIIaHapHOCTH
Tp€X BekTOpoB. lIpaBmwiio mapamnenenunena. Teopema O pPas3IoKEHUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. [IpsAMoyronpHasg cucrtemMa KOOpPAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeXIy KOOpAMHATAMHU BEKTOpAa M KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKajasipHOE IPOU3BEICHIE BEKTOPOB.

11 KUIIACC

Tesa BpaueHus

[ToHATHSA: UWIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAash IOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, OOpasyromue nopepxHocTed. Tena BpalleHus:: LUMIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K
cdepe. M300paxeHue Ten BpalleHUs Ha MiIockocTu. Pa3BépTka nunuuapa u konyca. CuMMeTpust
cdepsl U mapa.

O6béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOIO
napajenenunena U cieactsus u3 He€. OObEM NpsAMOM W HAKIOHHOM NPU3MBI, LMIUHIPA,
nupaMuibl 1 KoHyca. OOBEM 11apa v apoBOro CETMEHTAa.

KomOuHnanmu Tten BpalieHHss ¥ MHOTOrpaHHUKOB. Ilpu3Ma, BIuCaHHas B LWJIMHAP,
onucaHHas okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0cKOCThI0. [IoHATHE MHOTOTpaHHHUKA, OITMCAHHOT'O OKOJIO Cepsl, chephl, BIUCAHHON B
MHOTOTPaHHMK HJIM TEJIO BPAILCHMUS.

[Tnomaab MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cepsl u e€ dacteid. IlonmoOue B
npoctpancTtBe. OTHomeHue 0O0BEMOB, TIUIOMIAZE TMOBEpXHOCTEH MOAOOHBIX  uryp.
[IpeoOpa3oBanue momodus, romoTeTus. PemieHune 3agay Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEepPEOMETPUUYECKIX METOJIOB.

[ToctpoeHne cedyeHUH MHOTOIPAaHHMKOB M TeJl BpAIICHUSA: CEUYEHHUS LWIMHApA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHS KOHyca (TmapajyieibHbie OCHOBAHHUIO M
IIPOXOJAIINE YEPE3 BEPLIMHY), CEYEHMsI 1Iapa, METOJbl ITOCTPOEHUS CEUEHUI: METOJ CIENO0B,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIEH TIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexkTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHUE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyromnbHas cucremMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

J{BH2KeHHsl B IPOCTPAHCTBE



JBwxkenust mnpoctpanctBa. OroOpaxkenus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JBWKECHHMI. BuIbl NBM)KEHUI: TapasuieNbHBIA MEPEHOC, LEHTpajJbHAas CHUMMETPUS,
3epKalibHAs CHMMETPHSI, TIOBOPOT BOKPYT mpsiMoii. [IpeobpazoBanus mogodus. [Ipsimast u chepa
Oitnepa.

IIVTAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaAHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIleCcTBa, MPEACTAaBICHHE O MAaTEMaTHUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, HPOLEAYp TpaxkJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHl U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKOMN Ipa’kJaHCKOM MIAEHTUYHOCTHU, YBAXKECHUS K MPOIJIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHUSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESATENbHOCThIO YUYEHOI'O, OCO3HAHUE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYHBOTO OYAYIIETO;

4) scTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJad, peHIeHHWH, pacCyXIeHUu#H, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECAX 3JI0POBOTO
u Oe3omacHOro obpa3a >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryispHas Gu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTENBHON IE€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K pa3IHYHbIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymielt mpodeccuu | pealn30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYEeCKOMY OO0pa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAaHWE BIHUSHUS COIUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r100aTbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalus Ha  MPUMEHEHUe
MaTeMaTHYECKUX 3HAHUN Ul pelIeHHs 3ajad B 00JacTH OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 IO3HAHMA:



c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKd M OOILECTBEHHOW MPAaKTUKH, MOHMMaHHWE MaTeMaTH4YeCKOW HaykHu Kak cepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYUMOCTH IS Pa3BUTHUS LIMBWIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTEMaTU4YECKOU KYIbTYpPOU KaK CPEeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh TPOCKTHYIO U MCCIIEIOBATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCcTBUS

Ba3oBrble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIY IOHATHAMH, (QOPMYJIUPOBATh  OINPEACICHUS  TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA [UIsi 000OIIeHUS U
CPaBHEHHMS, KpUTEPHUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIHPOBATH W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC WU
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUYHs B (pakTax,
JAHHBIX, HAOMIONCHWSIX ©  YTBEPXKICHUSX, TMpeajiaraTh KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPCUHIA;

JIeJIaTh BBIBOJBI C HWCIOJB30BAHWEM 3aKOHOB JIOTHKH, ICIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJMTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATHYSCKUX YTBEPKIACHUN (TIPSIMBIC U
OT TIPOTUBHOTIO), BBICTpAMBATh AapPryMEHTAIUIO, MPHUBOAUTH IPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHS W BHIBOJIBI;

BBIOUpPATh CIOCOO perieHus y4eOHOW 3amaud  (CpaBHHBATh HECKOJIBKO BapHUAHTOB
pelieHus, BBIOMpATh HaWOOJNee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIILHO BBIJICIICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibcKue AeicTBUS:

MCIIOJIF30BaTh BOIMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT MO3HaHUsI, (OPMYITUPOBATH
BOTIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYHe, MpoOIeMy, yCTaHABIMBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE,

MPOBOJMTH  CAaMOCTOSITEIbHO  CIUTAHWPOBAHHBIM  JKCIIEPUMEHT, HCCICAOBAaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OO0bEeKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MKy 00bEKTaMU, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENNbHO (OPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IMOYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
0000IIIEHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBHTAThH MPEITIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAITNH, JaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOIPOC U IS
peIICHUS 33]1a9H;

BbIOMpaTh HWHGOPMAIMI0O M3 HUCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMAIMIO pPA3IMYHBIX BHJIOB ©  (GopMm
MPEJICTaBICHHUS,

CTPYKTYpUpOBaTh  WHGPOPMAIUIO, TPEACTABIATE € B  PANIMYHBIX  Qopmax,
WLTIOCTPUPOBATH TpadUueCcKH;

OIICHUBATh HAJIEKHOCT, WHQPOPMAIMM TI0 CAMOCTOSATENBHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSM.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe el cCTBUS

Oo0menne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENIAMU
06H_[€HI/I5I, SICHO, TOYHO, I'PaMOTHO BbIPpAKaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U IMHMCBbMCHHBIX
TEKCTax, JaBaThb IMOSCHEHUS IO XOAY pEHICHHs 3a/ladd, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

B XOJIe OOCYXIECHMsI 33/1aBaTh BOIIPOCHI IO CYHIECTBY 0OCYK/1aeMOU TeMbl, MpoOIeMbl,
peL[IaeMOfI 3aa4yM, BBICKA3bIBaTb MACHU, HAILICJICHHLIC HA IOHWCK PCHICHUA, COIMOCTABJIATH CBOHU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KMBATh Pa3IU4KUe U CXOICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHs, CBOM BO3PAKECHHUS;

MNpCACTAaBIATL PE3YyJIbTAaTbl PCHICHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3eHTAluu U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranmu3anus:

COCTaBJIATH IUIaH, aJTOPUTM pEIICHHs 3aJa4yd, BHIOMPATh CIOCOO pEIICHHS C Yy4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C Y4ETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HAaBBIKAMH TI03HABATEILHOU pepIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
U MBICIUTENBHBIX TIPOIIECCOB, WX PpE3yJIbTaTOB, BIAAETh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3yibTaTa PeHIeHHsl MaTeMaTH4eCKON 3a/1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTbH
KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa LEId M YCIOBHSIM, OOBSCHATH IPUYUHEI
JOCTYDKEHUSI WM HEJOCTIDKEHHSI PE3yJIbTaTOB ESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1€SITeJIbHOCTD:

NOHMMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI pU
pemeHnr y4eOHBIX 3aJad, NPUHAMATh [EJNb COBMECTHOH JeSTENbHOCTH, TUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpelensTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MpoIIeCcC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIC), BBITIOJIHATH CBOK 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HaMH KOMaHJbl, OLIEHMBaThb KAayeCTBO CBOETO BKJIaJa B OOLIMHM MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicst HAyIuTCs:

e CcBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPUU MIPH PEUICHUH 3a7a49 U
MMPOBECACHNHN MAaTEMATUUCCKHUX paCCY)KHeHHﬁ;

® [PUMEHATH AKCHOMBI CTEPEOMETPUM U CJHEACTBUS U3 HHUX TPU PELICHUU
T€OMETPUUYECKHX 3a/1a4;

o KJ'IaCCI/I(bHHHpOBaTB B3aMMHOC PACIOJOXKCHUC MMPAMBIX B ITPOCTPAHCTBE, IUIOCKOCTEN B
IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;



CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
HPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOM U TIIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJHO pACMO3HABaTh OCHOBHBIC BHIbl MHOTOTPAaHHHUKOB (TIpH3Ma, HUpPaMUJA,
IPSIMOYTOJIBHBIN MapajieNnenunen, Kyo);

KJIacCH(pUIPOBATH MHOTOTPAHHUKY, BEIOMpAsi OCHOBAHUS JUIs K1acCH(UKaIIH;
CBOOOZHO ONEpHUPOBATh MOHATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITOJIHATH HapaJlIeNIbHOE, IICHTPAJIbHOE U OPTOrOHATBHOE MPOEKTUPOBaHKE (HUTYp Ha
TUIOCKOCTB, BBITIOJIHATH N300pakeHUs (PUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOTPAaHHHUKOB PA3IMYHBIMU METOJIAMHM, BBIITOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh  IUIOIIAM TOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, MHPaMUIA),
TreOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyI;

CBOOOZHO ONEPHPOBATh IMOHATUSAMU: CHUMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCb W
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (UTYPHI;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPIWHATAM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS Ha/l BEKTOPAMH;

pemiate 3aJaud Ha J0Ka3aTelbCTBO MAaTEMATHYECKMX OTHOIICHHH M HaXOXK/ICHHE
TE€OMETPUYECKUX  BEJIMYMH, [PUMEHSS HM3BECTHBIE METONbl TPH  PEHICHHH
MaTeMaTHYECKUX 33]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIO)KHOCTH;

HNPUMEHATH MPOCTEHIINE POrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAI[HOHHbIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYUECKUX 3a/1aY;

U3BJIEKaTh,  NPeoOpa3oBbIBaTH M HWHTEPIPETHPOBATH  HMH(OpMALUIO O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpPEACTaBICHHYIO Ha 4YepTexax u
pPHUCYHKaX;

OPUMEHATh TOJyYEeHHbIE 3HAaHUS Ha NPAaKTUKE: CpPaBHMBATh W aHAJIU3UPOBATh
peasbHbIe CUTYAIH, IPUMEHATh U3yYCHHbIE MOHSATHS B INPOLECCE MOUCKA pPEIIeHUs
MaTeMaTH4eCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCITUPOBATh PEANBbHBIC CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH W TEOpeM, ammapara aireOpbl, pemaTh NpPaKTUYeCKHe
3aJ1auu, CBSI3aHHbIE C HAXOXKAEHUEM FeOMETPUYECKUX BEJIMYUNH;

UMETh TPEJCTaBICHUS] 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPHH KaK COCTaBHOMN
JacTu QyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 ky1acca o0yyaromuiicss HAy4YUTCS:

CBO6OI[HO OIICpHUPOBATH IMOHATHUAMU, CBSA3AHHBIMU C HHHHHI[pH‘IGCKOfI, KOHUYECKOH H
ceprueckoil MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI OJTyUEHUS;

OIEpUPOBATh NMOHATHUAMHU, CBA3AHHBIMHU C TEJIAMM BPALICHUS: LMIUHAPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Teljla BpalleHus (IHIIMHAP, KOHYC, cdepa U map) U 00bsICHATH CIIOCOOBI
IMMOJIYYCHHA TCJI BpAIICHUSA,

KJIacCU(UIIUPOBATh B3aUMHOE PACIOJI0KEHHUE CPephl U MIIOCKOCTH;

BBIUYUCIIATE BCJIIMYUHBI 3JIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BLEMBI U
Iomaian HOBerHOCTeﬁ MHOT'OI'paHHUKOB W TCJI BpallCHUA, TCOMETPUUCCKHUX TCII C
npUMEHEeHHEM QOopMyIT;



CBOOOJHO OTEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMH C KOMOWHAIIUSMU TN BpPAICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy U OMHCAHHBIN OKOJIO chepsl,
cdepa, BMcaHHAsT B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIUUCIISATH COOTHOIICHHSI MEXKAY IUIOUIAIIMU MMOBEPXHOCTEH U 00bEMaMU MOTOOHBIX
Te,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH H3
PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY, CHU3Y, CTPOUTH CCUCHUS
TeJ BpaIlCHHUS;

U3BIICKATb, HMHTEPIPETHPOBATH u peoOpa3OBEIBAThH nH()OPMALIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (UTYypax, MPEACTABICHHYIO Ha YepTexax u
PHUCYHKaX;

CBOOOIHO OMEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

peliaTe TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIY NPSIMBIMU U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKM 10 IUIOCKOCTH, B II€JIOM, Ha
MPUMECHECHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA P PEIICHUH;

CBOOOZHO OIEpPUPOBATh IMOHSATUSMHU, CBSI3aHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA JIBUYKEHUII;

BBITIOJHATh M300paKCHUST MHOTOTPAHHUKOB W TENl BpAICHUs MPH IMaPAILICITBHOM
MePeHOCe, EHTPATBHONH CUMMETPHUH, 3epKaTbHOH CUMMETPHH, TIPH TTOBOPOTE BOKPYT
psMOi, MpeoOpa3oBaHuUs MOT00US;

CTPOUTh CCYCHUS MHOTOIPDAaHHUKOB W T BpAIICHUS: CEYCHHS IHIIMHIpA
(mapamienbHO U MEPIEHAUKYIISIPHO OCH), CEUCHHS KOHYyca (mapajljieIbHble OCHOBAHHIO
U TIPOXOJSIIIKE Yepe3 BEPIIUHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh METOBl TOCTPOSHUSI CCUCHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
POEKTUPOBAHUS, METO]I TIEPEHOCA CEKYILEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMCHSITh TEOMETpHUYECKHE (aKThl JUIS PEIICHUS CTEPEOMETPUYCCKHUX —3ajad,
MIPEJIITOJIATAFOIINX HECKOJBKO MIaroB PEIIeHUs, €CIIM YCIOBUS IPUMEHEHUS 3a/IaHbl B
SBHOW U HESIBHOU (hopMme;

pemiaTth 3aJa4d Ha JIOKa3aTeIhCTBO MAaTEMAaTHYCCKHX OTHONICHWA W HaXOXXKICHHE
TCOMETPHUYCCKUX BEIIMYUH;

MPUMEHSITh POTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIIOHHBIE CUCTEMBI TIPU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

NPUMCHSTh IIOJTYYCHHBIC 3HAHUS Ha TIPAKTHKE: CPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh PeajbHbIC CUTYAINH, IIPUMEHSATh H3yUCHHBIC ITOHSITHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce IMOHMCKA pEeIIeHUsT MaTeMaTH4eCKu CQOpPMYIUPOBAHHOW MPOOIEMBI,
MOJICTTPOBATh PEabHBIC CHUTYAI[MH HA S3BIKE TCOMETPHH, UCCIICIOBATh MOCTPOCHHBIE
MOJIEJIM C UCHOJB30BAHUEM T'€OMETPUUECKUX MOHATHUN U TEOpeM, ammapara anreopsl,
pelIaTh NPAaKTHYCSCKHUE 33]Ia4H, CBSI3aHHBIC C HAXOXKICHUEM IeOMETPUYCCKIX BEITUYNH;
UMETh TPEJICTaBICHUsT 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU KaK COCTAaBHOM
yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourpoububie | IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 BECICHIE B CTEheOMETDIIO 73 1 https://lib.myschool.edu.ru/
2 p p https://lesson.edu.ru/
) B3anMHOE pacniosiokeHue NpsIMbIX B 6 | https://lib.myschool.edu.ru/
HPOCTPAHCTBE https://lesson.edu.ru/
3 [TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B 3 https://lib.myschool.edu.ru/
HPOCTPAHCTBE https://lesson.edu.ru/
4 [IepneHUKyYIAPHOCTD NPSMBIX U 75 https://lib.myschool.edu.ru/
IIJIOCKOCTEN B IIPOCTPAHCTBE https://lesson.edu.ru/
https://lib.myschool.edu.ru/
5 VYTIbl U pacCTOSAHUS 16 1 hitps:/lesson.edu.ru/
https://lib.myschool.edu.ru/
6 MuororpaHHIKu 7 1 https://lesson.edu.ru/
7 BeKTODEL B [IPOCTDAHCTEE 12 https://lib.myschool.edu.ru/
p pocTp https://lesson.edu.ru/
8 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3aus 5 ) https://lib.myschool.edu.ru/
3HAHUHN https://lesson.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB H TeM nudpoBbIe
Ne n/m P Kounrpoabnsie | Ilpakruueckue (ucpp )
MPOrpaMmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
https://lib.myschool.edu.ru/
1 AHanuThueckas reoMeTpust 15 1
https://lesson.edu.ru/
) [ToBTOpEHKE, 0000IIICHUE 1 15 | https://lib.myschool.edu.ru/
cucTeMaTu3alus 3HaHui https://lesson.edu.ru/
https://lib. hool.edu.ru/
3 O0bEéM MHOTOTpaHHUKA 17 1 PE.EID.MYSEA00LECLIL
https://lesson.edu.ru/
https://lib.myschool.edu.ru/
4 Tena Bpamenus 24 1 https://lesson.edu.ru/
5 [Inomaau noBepxXHOCTU U O0BEMBI 9 | https://lib.myschool.edu.ru/
KPYIJIBIX TEl https://lesson.edu.ru/
https://lib.myschool.edu.ru/
6 HpioxeHus > 1 https://lesson.edu.ru/
7 [ToBTOpenue, o6obIIeHNE 1 17 ) https://lib.myschool.edu.ru/
cucTeMaTu3alus 3HaHui https://lesson.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
H3yUYeHH s

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OcHOBHBIE TIpaBUIIA
n300pakeHUs Ha
PHUCYHKE IJIOCKOCTH,
MapajuIeITbHBIX TPSIMBIX
(0Tpe3KoB), cepeaAHBI
oTpe3Ka

https://lib.myschool.edu.ru/https://lesson.edu.ru/

Ilonsitus
CTEPEOMETPHUU: TOUKA,
npsimMasi, II0CKOCTb,
MPOCTPAHCTRO.
OcHoBHbIE TpaBUIIa
M300pakeHus Ha
PHUCYHKE TIJIOCKOCTH,
MapaJuIeITbHBIX TPSIMBIX
(OTpe3KoB), cepeAHBI
OTpe3Ka

https://lib.myschool.edu.ru/

ITonsarus:
MepeceKarnmecs
MJIOCKOCTH,
IEepECEKArOIINEC
npsiMasi v MIOCKOCTh;
MOJYIPOCTPAHCTBO

https://lib.myschool.edu.ru/

Tlonsarus:

https://lib.myschool.edu.ru/




IepeceKaroIuecs
IIJIOCKOCTH,
IepeceKaroIuecs
mpsiMasi ¥ IMJI0CKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHukH,
n300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB

https://lib.myschool.edu.ru/

MHOrorpaHHukKH,
M300paKeHne
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYLIECTBYIOIINX
00BEKTOB

https://lib.myschool.edu.ru/

AXCHOMEI
CTEPEOMETPHUU U
TIEPBBIE CIICICTBUS U3
HHUX

https://lib.myschool.edu.ru/

AKCHOMBI
CTEPEOMETPHUU U
TEepPBBIE CIIEJICTBUA U3
HHUX

https://lib.myschool.edu.ru/

AKCHUOMBI
CTEPEOMETPHUU U

https://lib.myschool.edu.ru/




TIePBBIC CIICICTBUS U3
Hux. CnocoObl 3a1aHus
IPSIMBIX U IJIOCKOCTEMN
B IIPOCTPAHCTBE.
O06o03HaYeHUS TPSMBIX
H TIJIOCKOCTEH

10

N3o0pakeHune ceueHuit
MUpaMHIbl, KyOa U
MIPU3MBI, KOTOpBIE
MIPOXOJIAT Yepe3 uX
pEbpa. N3o0pakenue
MePECCUCHHS
MOJTY9E€HHBIX
IIJIOCKOCTEH.
PackpamuBanne
MMOCTPOCHHBIX CEUCHUN
pa3HBIMH 1IBETaMU

https://lib.myschool.edu.ru/

11

N3ob6paxenne cedeHuit
MUpaMHJIbI, KyOa U
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 ux
pébpa. Uzobpaxkenue
nepeceyeHust
MOJTYYEHHBIX
IIJIOCKOCTEMN.
PackpamBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMH LIBETaMU

https://lib.myschool.edu.ru/

12

N3o0paxeHune cedeHuit

https://lib.myschool.edu.ru/




UpaMUIbl, Kyoa u
MPU3MBI, KOTOPBIC
MPOXOASAT Yepe3 Ux
pEbpa. N3o0pakenue
nepeceyeHust
MOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpaiuBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMH [IBETaMU

13

N3o0paxenue cedcHmit
UpPaMUJIbI, KyOa u
MIPU3MBI, KOTOPBIC
MIPOXOJIAT Yepe3 ux
pé6pa. N3o0paxkeHue
nepeceyeHust
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU IIBETaMHU

https://lib.myschool.edu.ru/

14

Meton cienoB Uid
MOCTPOEHUS CEUCHU I

https://lib.myschool.edu.ru/

15

Meton cienoB Ui
MOCTPOEHUS CEUCHUH.
CaolicTBa niepece4eHui
MPSIMBIX U IIJIOCKOCTEN

https://lib.myschool.edu.ru/

16

Meton cienoB id
MOCTPOEHUSI CEUECHU .

https://lib.myschool.edu.ru/




CaolicTBa niepeceyeHnit
IPSIMBIX U IJIOCKOCTEHN

17

[TocTpoeHue ceueHuii B
nupamuze, Kyoe mno
TpEM TOUYKaM Ha
péopax. Cozmanue
BBIHOCHBIX YepTexXel 1
3aMuch I1aroB
MOCTPOCHUS

https://lib.myschool.edu.ru/

18

IlocTpoenue ceuenunii B
nupamupze, Kyoe mno
TpEM TOYKaM Ha
pe€opax. Coznanue
BBIHOCHBIX YEPTEKEU U
3aIUCh 11aroB
IIOCTPOCHHUS

https://lib.myschool.edu.ru/

19

[Toctpoenue ceueHuii B
nupamuze, Kyoe mno
TpEM TOUYKaM Ha
pe€bpax. Coznanue
BBIHOCHBIX YEPTE)KEU U
3aMMch U1aroB
MIOCTPOCHUS

https://lib.myschool.edu.ru/

20

[Toctpoenue ceueHuii B
nupamue, Kyoe mo
TpEM TOYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YEpTEKEU U
3auch 11aroB

https://lib.myschool.edu.ru/




MOCTPOEHUS

21

IToBTOpEeHUE
IUIAaHUMETPUHU:
Teopema o
IIPONOPLIMOHAJIBHBIX
orpeskax. [lomooue
TPEYrOJIbHUKOB

https://lib.myschool.edu.ru/

22

[ToBTOpEeHue
IJITAHUMETPUU:
Teopema Menenas.
Pacuetsl B ceueHusIx Ha
BBIHOCHBIX YEPTEkKaX.
Hcropus passutus
IJTAHUMETPUU U
CTEpPEOMETPUHN

https://lib.myschool.edu.ru/

23

KonTponbhas padora
" AKCHOMBI
CTepEOMETPHH.
Ceuennus"

https://lib.myschool.edu.ru/

24

B3anmuoe
PacroIoKEeHUE NMPSAMBIX
B IIPOCTPAHCTBE.
CxkpemmBaroiuecs
npsmele. [Ipu3nakn
CKpELIUBAIOIINXCSA
MPSIMBIX.
[TapamiensHbIe
IpsIMBIE B
IIPOCTPAHCTBE

https://lib.myschool.edu.ru/




25

Teopema o
CYILIECTBOBAHUH U
€IMHCTBEHHOCTU
IPSIMOY NapaJlIebHOU
JTAHHOU MPSIMOi,
MPOXOIAIIeH uepe3
TOYKY MPOCTPAHCTBA U
He JIeXKallel Ha JaHHO’
npsMoi. Jlemma o
TepeceueHN
MapajvieIbHbIX MPSMBIX
IUIOCKOCTBIO

https://lib.myschool.edu.ru/

26

[TapamrenbsHOCTB TpEx
npsiMbix. Teopema o
TpEX MapajieIbHbIX
npsiMbix. Teopema o
CKPEILNBAIOIINXCS
MPSIMBIX

https://lib.myschool.edu.ru/

27

[TapamiensHoe
MPOCKTHPOBAHUE.
OcHoBHBIE CBOWCTBA
napaieIbHOTO
MPOCKTUPOBAHUSL.
N300pakeHue pa3HbIX
¢buryp B napajuienbHOM
MPOCKIINU

https://lib.myschool.edu.ru/

28

entpanbHas
MIPOEKLHUsA. YTOIl C
COHAIIpaBJICHHBIMU

https://lib.myschool.edu.ru/




CTOpOHaMHU. YToJ
MEXAY IPAMBIMUA

29

3amauu Ha
JI0Ka3aTeIbCTBO U
HCCIIeIOBaHUE,
CBSI3aHHBIE C
pacmojIoKeHUEM
MPSIMBIX B
IIPOCTPAHCTBE

https://lib.myschool.edu.ru/

30

[TousTus:
[1apaJIeIbHOCTD
IIPSIMOM M TUIOCKOCTH B
IIPOCTPAHCTBE.
[Ipu3nak
IapajuIeIbHOCTH
IIPSIMON U TUIOCKOCTH.
CaoiicTBa
NapajuIeIbHOCTH
IIPSIMOM U INIOCKOCTHU

https://lib.myschool.edu.ru/

31

I'eomeTrpuueckue
3aJ1a4M Ha BBIUKCIICHHE
U JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C
HapajIeIbHOCTBIO
MPSAMBIX U IJIOCKOCTEHN
B IIPOCTPAHCTBE

https://lib.myschool.edu.ru/

32

[TocTtpoenue ceuenus,
IIPOXOALIETO YEPE3
JAHHYIO IPSIMYIO Ha

https://lib.myschool.edu.ru/




YepTEKE U
MApaIJIENBHOIO IPYTOr
npsMoi. Pacuér
OTHOLIEHUI

33

[TapamiensHas
MIPOEKITHS, TPUMEHEHHE
JUTSL IOCTPOCHHUS
CEUYCHHI KybOa u
napauieJienure/a.
CgoiicTBa
napauiesienumnena u
MIPU3MBI

https://lib.myschool.edu.ru/

34

[TapannensHble
mockocty. [Ipu3naku
MapajuieTbHOCTH JABYX
IJIOCKOCTEM

https://lib.myschool.edu.ru/

35

Teopema o
MapajieIbHOCTH U
€IMHCTBEHHOCTHU
IIOCKOCTH,
MPOXOIAIIEH uepe3
TOYKY, HE
MPUHAJICIKALLYIO
JTaHHOM INIOCKOCTH B
CIIEICTBUS U3 HEE

https://lib.myschool.edu.ru/

36

CsolicTBa
napajuieIbHbIX
MJIOCKOCTEH: 0
napajuieIbHOCTH

https://lib.myschool.edu.ru/




MMPAMBIX IIEPCCCUCHUA
IIpU IIEPECEUYCHUH IBYX
napajuIeIbHBIX
IIJIOCKOCTEMN TPEThen

37

CBoiicTBa
napauIeIbHbIX
IUIOCKOCTEH: 00
OTpe3Kax
napauIeIbHbIX
MPSMBIX, 3aKITFOYEHHBIX
MEXITY
napajuIeIbHBIMA
IUIOCKOCTSIMHU;, O
MIEPECEYCHHUH MPAMOM ¢
JBYMSI TIApAJLICIIbHBIMU
[JIOCKOCTSIMU

https://lib.myschool.edu.ru/

38

IToBTOpEHME: TEOpEMA
[Tugaropa Ha
IIJIOCKOCTH

https://lib.myschool.edu.ru/

39

IToBTOpEHME:
TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO
TPEYTroJIbHUKA

https://lib.myschool.edu.ru/

40

CaoiicTBa Ky0a u
MPSIMOYTOJTBHOTO
napaJulesenuesaa

https://lib.myschool.edu.ru/

41

Brruncnenune mmH
OTpPE3KOB B KyOe U
MPSIMOYTOJIBHOM

https://lib.myschool.edu.ru/




napajijiCJICumIcac

42

[lepneHUKyYISIPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpu3nak
MEPIEHUKYISIPHOCTH
IIPSIMOH U TNIOCKOCTH

https://lib.myschool.edu.ru/

43

[lepneHuKyISpHOCTH
MPSIMOM U TIOCKOCTH.
IIpuznak
MEePHEHIUKYISIPHOCTH
MPSAIMOM U MJIOCKOCTU

https://lib.myschool.edu.ru/

44

Teopema o
CYLIECTBOBAHUHU U
€IMHCTBEHHOCTH
MIPSAMOM, IPOXOIAILEN
4yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYJIIPHON K
IJIOCKOCTH

https://lib.myschool.edu.ru/

45

IInockoctu u
NEepHEHUKYISIPHBIE UM
MpsIMBbIE B
MHOTOTpaHHUKAX

https://lib.myschool.edu.ru/

46

ITmockoctn 1
MEPIEHINKYIAPHBIE UM
NpSIMBIE B
MHOFOFpaHHI/IKaX

https://lib.myschool.edu.ru/

47

[lepnenpukymnsp u
HAaKJIOHHAs.

https://lib.myschool.edu.ru/




ITocTpoenue
IEPIIEHANKYJIIApa U3
TOYKH Ha IIPSIMYIO

48

[lepnenpukymnsp u
HAaKJIOHHAs.
[Toctpoenue
NEPIEHIUKYIIApa U3
TOYKH Ha MPSIMYIO

https://lib.myschool.edu.ru/

49

Teopema o Tpéx
MePIeHIUKYIIApaxX
(npsimast 1 oOpaTHas)

https://lib.myschool.edu.ru/

50

Teopema o Tpéx
MEPIEHIUKYISIPAX
(mpsimast 1 oOpaTHast)

https://lib.myschool.edu.ru/

51

Yron mexny
CKPEITUBAIOIIMMHUCS
MPSIMBIMA

https://lib.myschool.edu.ru/

52

ITonck
MePIEHIUKYIISIPHBIX
MPSIMBIX C IOMOIIBIO
MEepHEHIUKYISIPHBIX
MJIOCKOCTEH

https://lib.myschool.edu.ru/

53

OproronansHoe
IIPOEKTUPOBAHUE

https://lib.myschool.edu.ru/

54

[ToctpoeHue ceuenui
Ky0a, IPU3MBI,
MPaBUIILHON TTUPAMUIBI
C TIOMOIIBIO
OpPTOTOHAJILHOU

https://lib.myschool.edu.ru/




MIPOCKLIUU

55

[Toctpoenue ceuenuit
Ky0a, IPU3MBI,
MPaBUIILHON TUPAMUIbI
C TIOMOIIBIO
OpTOrOHAJILHOM
MIPOEKIINU

https://lib.myschool.edu.ru/

56

CummMmerpus B
MIPOCTPAHCTBE
OTHOCUTEIIbHO
mockoctH. [lnockoctu
CUMMETpUH B
MHOTOTpaHHUKAX

https://lib.myschool.edu.ru/

57

[Ipu3nak
NEPIEHUKYISIPHOCTH
IPSIMOM U TNIOCKOCTH
KakK CJIEICTBUE
CUMMETPUU

https://lib.myschool.edu.ru/

58

IIpaBunbHbBIE
MHOT'OTPaHHUKH.
Pacuér paccrosnuii ot
TOYKHU J0 IIOCKOCTH

https://lib.myschool.edu.ru/

59

IIpaBunbHbBIE
MHOT'OTPaHHUKH.
Pacuér paccrostnuii ot
TOYKH J0 IUTOCKOCTH

https://lib.myschool.edu.ru/

60

Crioco0bl OMyCTUTh
IEPIEHINKYIIAPBL:
CUMMCETpPUA, CABUT

https://lib.myschool.edu.ru/




TOYKH I10
MapajuIeIbHON IIPSIMOU

61

CaBur 110
HelapajuleJIbHON
IIPSIMOM, U3MEHEHHE
paccTosHu

https://lib.myschool.edu.ru/

62

KontponbHas padota
"B3aumHoe
PAaCIIOJIOKEHUE TIPSIMBIX
H TIJIOCKOCTEH B
npocTtpaHctae"

https://lib.myschool.edu.ru/

63

IToBTOpEHME: yron
MEX1y IpSIMbIMHU Ha
IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TpEYroJIbHUKE,
TeopeMa KOCUHYCOB

https://lib.myschool.edu.ru/

64

IToBTOpEHME: yroa
MEXIY
CKpELIUBAIOIIUMUCS
IPSIMBIMU B
MIPOCTPAHCTBE

https://lib.myschool.edu.ru/

65

I'eomerpuueckue
METO/bI BEIYMCIICHUS
yIila MEeXIy NpsSMBIMU
B MHOT'OTpaHHUKAaxX

https://lib.myschool.edu.ru/

66

JIByrpaHHBIN yTOJI.
CBOIICTBO JIMHEHHBIX

https://lib.myschool.edu.ru/




YIJIOB IBYTPAHHOTO
yria

67

[lepnenqukynsapHsie
miockoctu. CBolicTBa
B3aHMMHO
MEePIEeHANKYIISIPHBIX
IUIOCKOCTEH

https://lib.myschool.edu.ru/

68

[Tpusnak
MEepHEHUKYISIPHOCTH
IIJIOCKOCTEH; TeopeMa o
MpsIMOM NIepeCeUeHUs]
JIBYX TJIOCKOCTEH
MePIEHIUKYISIPHBIX
TpeThel IIIOCKOCTH

https://lib.myschool.edu.ru/

69

[IpssMOyTONBHBIM
napajuiesienunes; Kyo;
M3MEepeHusl, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuieNenuneaa

https://lib.myschool.edu.ru/

70

Teopema o0 nMaroHaIu
MPSIMOYTOJIBHOTO
napajienenunena u
CIIEJICTBUE U3 HEE

https://lib.myschool.edu.ru/

71

CrepeomeTpuueckue u
MIPUKIIAIHBIC 33/1a4H,
CBSI3aHHBIE CO
B3alMHBIM
pacroyiokeHueM
MPSIMBIX U MJIOCKOCTH

https://lib.myschool.edu.ru/




72

IToBTOpEHuUe:
CKPEIIMBAIOIINECS
MpsIMBIE,
IapajuIeIbHbIC
IJIOCKOCTH B
CTaHJapTHBIX
MHOTOTpPaHHUKAX

https://lib.myschool.edu.ru/

73

[Tapa nmapanienpbHbIX
IUIOCKOCTEH Ha
CKpEIIUBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXIY
CKPEUTUBAIOIINUMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUsIX

https://lib.myschool.edu.ru/

74

PaccrosiHre oT TOUKH
JI0 TJIOCKOCTH,
paccTosiHUE OT MPSAMOU
JI0 TIOCKOCTH

https://lib.myschool.edu.ru/

75

Beruucnenune
PACCTOSTHUM MEXIY
CKpELIMBAIOIIMMUCS
MPSIMBIMU C TIOMOIIBIO
MEPIEHUKYISIPHON
IIJIOCKOCTH

https://lib.myschool.edu.ru/

76

Tpéxrpannsiii yro,
HEpaBEHCTBA IS

TPEXTPaHHBIX YIJIOB.
Teopema IIudaropa,

https://lib.myschool.edu.ru/




TECOPCMbI KOCHMHYCOB U
CUHYCOB JUIS
TPEXTPAHHOTO yIya

77

OneMEHTBI
chepuueckoit
TCOMETPHH:
reoIe3NUECKNE JTUHUHU
Ha 3emiie

https://lib.myschool.edu.ru/

78

KonTponbnas pabota
"Vrnsl u paccroaHus”

https://lib.myschool.edu.ru/

79

CucreMaruzanus
3HaHUUI
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

https://lib.myschool.edu.ru/https://lesson.edu.ru/

80

IInpamua. Buabl
nupamu . [IpaBunbHas
npamMuaa

https://lib.myschool.edu.ru/https://lesson.edu.ru/

81

[Ipusma. [Ipsamas u
HAaKJIOHHAs [TPU3MBI.
IIpaBunbHas npusma

https://lib.myschool.edu.ru/https://lesson.edu.ru/

82

[Ipssmoint
napajuieJIenuIe,
MIPSAMOYTOJIbHBIN
napajiesienunes, Kyo

https://lib.myschool.edu.ru/https://lesson.edu.ru/

83

Beinykiisie
MHOT'OTPaHHUKHU.
Teopema Ditnepa

https://lib.myschool.edu.ru/https://lesson.edu.ru/

84

Beimykiieie

https://lib.myschool.edu.ru/https://lesson.edu.ru/




MHOT'OTPaHHUKHU.
Teopema Ditnepa.
[IpaBunbHbIE U
I10JIyTIPAaBUIIbHBIE
MHOT'OTPaHHUKH

KonTponbnas pabora

85 " " https://lib.myschool.edu.ru/https://lesson.edu.ru/
MHororpaHHuKu

[TonsiTue BexTOpa Ha

86 IIJIOCKOCTHU U B https://lib.myschool.edu.ru/https://lesson.edu.ru/
MPOCTPAHCTBE

87 CymMma BEKTOpOB https://lib.myschool.edu.ru/https://lesson.edu.ru/

88 Pa3HocTh BEKTOpOB https://lib.myschool.edu.ru/https://lesson.edu.ru/
IIpaBumno

89 p https://lib.myschool.edu.ru/https://lesson.edu.ru/
napajuiesienunea
YMHOXEHNE BEKTOPaA

90 p https://lib.myschool.edu.ru/https://lesson.edu.ru/
Ha 4HCJIO0
Paznoxenue Bexropa
1o 0a3zucy Tpéx

91 yIp https://lib.myschool.edu.ru/https://lesson.edu.ru/
BEKTOPOB, HE JIEKAITUX
B OJHOH INIOCKOCTH
CkansgapHoe

92 KaJlApH https://lib.myschool.edu.ru/https://lesson.edu.ru/
MPOU3BEICHUE
Brruncnenue yrna

93 MEXy BEKTOpaMH B https://lib.myschool.edu.ru/https://lesson.edu.ru/
MPOCTPAHCTBE
IIpocreimme 3agadu ¢

94 P a https://lib.myschool.edu.ru/https://lesson.edu.ru/
BEKTOpaMHU

95 [Ipocreiimue 3anauu ¢ https://lib.myschool.edu.ru/https://lesson.edu.ru/




BEKTOpaMH

96

[Ipocreiimne 3anauu ¢
BEKTOpaMH

https://lib.myschool.edu.ru/https://lesson.edu.ru/

97

[Ipocreiimne 3anauu ¢
BEKTOpaMH

https://lib.myschool.edu.ru/https://lesson.edu.ru/

98

O0600111eHE U
cucreMatrmni3anuia
3HAHUH

https://lib.myschool.edu.ru/https://lesson.edu.ru/

99

O06006111eHE U
cUCTEMAaTH3alHA
3HAHUHU

https://lib.myschool.edu.ru/https://lesson.edu.ru/

100

HroroBasi KOHTpOJIbHAS
pabora

https://lib.myschool.edu.ru/https://lesson.edu.ru/

101

HroroBasi KOHTpOJIbHAS
pabora

https://lib.myschool.edu.ru/https://lesson.edu.ru/

102

O0600111eH1E U
cUCTEMaTH3allHs
3HaHUH

https://lib.myschool.edu.ru/https://lesson.edu.ru/

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102




11 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kounrpoubusie | Ilpakruyeckue
n/n Bcero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
[ToBTOopenue Temol "KooparHaTel .
https://lib.myschool.edu.ru/
1 BEKTOpaA Ha IJIOCKOCTH U B 1
" https://lesson.edu.ru/
IIPOCTPAHCTBE
) [ToBTOpenue temsl "CkasispHoe | https://lib.myschool.edu.ru/
MIPOU3BEIEHUE BEKTOPOB" https://lesson.edu.ru/
[ToBTOpenue Temsl "Borunicienue )
3 4 Me cKTODA 1 https://lib.myschool.edu.ru/
J1a MEXAy BEKTOPaMH B
T Y " p https://lesson.edu.ru/
IIPOCTPAHCTBE
[ToBTOpeHue TeMbl "YpaBHeHME )
4 o 0x0 oif qePes IBe | https://lib.myschool.edu.ru/
MPSIMO, TPOXOAIIEH U B
p . » IPOXOAIL pes A https://lesson.edu.ru/
TOYKHU
5 YpaBHEHHE IUIOCKOCTH, HOPMaJlb, 1 https://lib.myschool.edu.ru/
YpPaBHEHHME IIJIOCKOCTH B OTPE3Kax https://lesson.edu.ru/
6 YpaBHEHHE IUIOCKOCTH, HOPMaJlb, 1 https://lib.myschool.edu.ru/
YPaBHEHHME IIJIOCKOCTH B OTPE3Kax https://lesson.edu.ru/
7 BeKTODHOE hOH3BEICHIE | https://lib.myschool.edu.ru/
KTOPHOE IIPOU3BEIEHU
p P s https://lesson.edu.ru/
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE | https://lib.myschool.edu.ru/
MIporpaMMHUPOBaHUE https://lesson.edu.ru/
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE | https://lib.myschool.edu.ru/
MIporpaMMHUPOBaHUE https://lesson.edu.ru/
10 AHanuTHYeCKHEe METO/IbI pacuéra 1 https://lib.myschool.edu.ru/




yIila MEeXAy NPSMBIMU B
MHOI'OTPaHHUKAX

https://lesson.edu.ru/

AHaJIUTUYECKHE METO/IbI pacuéTa

https://lib.myschool.edu.ru/

11 Jla MEXKTY TIOCKOCTSIMU B
yr ny https://lesson.edu.ru/
MHOTOTPAaHHUKAX

12 @opMyia pacCTOSHUSA OT TOYKH 10 https://lib.myschool.edu.ru/
IUIOCKOCTHU B KOOPJAUHATAX https://lesson.edu.ru/

13 Haxoxnenue pacCTosiHUM OT TOYKU https://lib.myschool.edu.ru/
710 TUIOCKOCTH B KyOe https://lesson.edu.ru/
HaxoxneHue paccTostHui OT TOUKH .

14 o IIOCKOCTIL B IhABIUILHOI https://lib.myschool.edu.ru/
a p https://lesson.edu.ru/
UpaMuIe

15 KontponbHas pabota https://lib.myschool.edu.ru/
"AHanutuyeckas reomerpus" https://lesson.edu.ru/

16 CedeHuss MHOTOIPaHHUKOB: https://lib.myschool.edu.ru/
CTaHAapTHBIE MHOIOTPAHHUKH https://lesson.edu.ru/

17 CeueHurst MHOTOTPAaHHUKOB: METO/T https://lib.myschool.edu.ru/
CIIENIOB https://lesson.edu.ru/
CeueHrs MHOTOTPaHHUKOB: )

13 P o IIOCKOC https://lib.myschool.edu.ru/

TaHJAAPTHBIE TNIOCKOCTH
Aap ’ . https://lesson.edu.ru/
TEPECEYCHUS NMPSIMBIX U IUIOCKOCTEN

19 [TapamtenpHble NpsIMBbIE U MIJIOCKOCTH: https://lib.myschool.edu.ru/
rnapasuielibHbIE CEUYECHHUS https://lesson.edu.ru/

20 [TapamtenpHble NpsIMBbIE U MIJIOCKOCTH: https://lib.myschool.edu.ru/
pacy€r OTHOUIEHUI https://lesson.edu.ru/
[TapamtenpHble NpsIMBbIE U IIJIOCKOCTH: .

https://lib.myschool.edu.ru/

21 YIUIBI MEKY CKPEILMBAOIUMHUCS

MMpsAMBIMHA

https://lesson.edu.ru/




[lepnenquKymsipHbIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl

https://lib.myschool.edu.ru/

22 HepHeHANKYIISIPHBIX INIOCKOCTEN U
P AUKYIIAD https://lesson.edu.ru/
MPSIMBIX, CHAMMETPUU
MHOT'OTPaHHUKOB
[leprieHIUKYIAPHBIE IPSIMBIE U
73 HHECKOCTH.};eOp e op ox https://lib.myschool.edu.ru/
) P P https://lesson.edu.ru/
MepIEHIUKYISIpax
[leprieHIUKYIAPHBIE IPSIMBIE U
P yAp p https://lib.myschool.edu.ru/
24 IUIOCKOCTH: BEIUUCIIEHUS JJINH B
https://lesson.edu.ru/
MHOT'OTPaHHUKAX
[ToBTOpEHME: TUIOIAAM )
75 OLOVIO 0. o https://lib.myschool.edu.ru/
MHOT JIBHUKOB MYVJIBI JUTS
4 . » QOPMYJIBL A https://lesson.edu.ru/
TIoaael, COOOpakeHHs TOT00MS
[ToBTOpenue: monanu .
26 OLOVIO 0. o https://lib.myschool.edu.ru/
MHOT JIBHUKOB MYVJIIBI JUTS
4 . » QOPMYJIBL A https://lesson.edu.ru/
101N, COOOpaKEeHUsI TTOT00MS
[ToBTOpenue: mionaau .
7 OLOVIO 0. o https://lib.myschool.edu.ru/
MHOT JIBHUKOB MYVJIIBI JUTS
yr . » (POPMyJIBL 1 https://lesson.edu.ru/
ionaaen, cooopaxeHust moaoous
[Inomanu ceyeHnii MHOTOrpaHHUKOB: .
28 [IOIAAU TTIOBEPXHOCTEN, pa3pe3aHus Btps:/lib.nyschool.cdu.iu/
man P » pasp https://lesson.edu.ru/
Ha YacT, COOOpakeHUs MoA00us
[Inomanu cedyeHnii MHOTOIPaHHUKOB: .
29 [JIOIIAU TTIOBEPXHOCTEN, Pa3pe3aHust hitps:/lib.myschool.cdu.ru/
man P » pasp https://lesson.edu.ru/
Ha YacTH, COOOpakeHUs MOI00Ms
30 Konrtponsnas pabdora "[loBropenue: https://lib.myschool.edu.ru/

MHOT'OIrpaHHUKH, CCUHCHUS

https://lesson.edu.ru/




MHOTOTpaHHUKOB"

O06BeM Tema. O0BeM MPSIMOYTOIBHOTO

https://lib.myschool.edu.ru/

31
rnapajuiesenuiesa https://lesson.edu.ru/

1 3ana4un 00 yaABOCHUHU Ky0a, O https://lib.myschool.edu.ru/
KBaJIpaType Ky0a; O TPUCEKIUH yTiia https://lesson.edu.ru/
CrepeomeTpuueckue 3a1auu, )

. https://lib.myschool.edu.ru/

33 CBSI3aHHBIE C 00BEMOM

https://lesson.edu.ru/
MPSAMOYTOJIBHOTO MapajuieIenuIe1a
[TpuknagHeie 3a1a4n, CB3aHHBIE C .
. https://lib.myschool.edu.ru/
34 BBIUKCIIEHUEM 00BEMA
https://lesson.edu.ru/
MPSIMOYTOJIBHOTO MapasuielienuIe1a
35 O65E o 5 https://lib.myschool.edu.ru/
'BEM IIPSIMOU IPUZMBI
P P https://lesson.edu.ru/
CrepeomeTpuiecKue 3a1auu, )
.. https://lib.myschool.edu.ru/

36 CBSI3aHHBIE C BEIUUCIIEHHEM 00BEMOB

N https://lesson.edu.ru/
MPSAMOM TPU3MBI

37 IIpukitaguele 3a1a4u, CBsI3aHHbIE C https://lib.myschool.edu.ru/
00BEMOM MPSIMOI PU3MBI https://lesson.edu.ru/
Brruncnenue 006EMOB Te ©

33 TIOMOIIBIO OITPENEITIEHHOTO https://lib.myschool.edu.ru/
uHTerpana. O6bEM HaKJIOHHOMN https://lesson.edu.ru/
MIPU3MBI
Brraucienne 006EMOB TEII C .

. https://lib.myschool.edu.ru/

39 MMOMOIIBIO OMIPEACIEHHOTO

. https://lesson.edu.ru/
uHTerpana. O6bEM MupaMu/Ibl
®opmyna 00bEMa MUpPaMUIbL. )
https://lib.myschool.edu.ru/
40 OTtHolieHNEe 00bEMOB TUPAMU] C

OOIIKM YTTIOM

https://lesson.edu.ru/




dopmyna 00bEMa MUPaAMHUIBL.

https://lib.myschool.edu.ru/

41 OTHoOIICHHE 00BEMOB ITUPAMHMT C
PaMi https://lesson.edu.ru/
O0IIKM YTIIOM
CrepeomeTpuueckue 3a1auu, )
.. . https://lib.myschool.edu.ru/
42 CBSI3aHHBIC C 00bEMaMU HAKJIIOHHOM
https://lesson.edu.ru/
MPU3MBI

43 CrepeoMmeTpuiecKue 3a1auu, https://lib.myschool.edu.ru/
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI https://lesson.edu.ru/
IIpuknagneie 3a1a4u MO TEME .

" .. " https://lib.myschool.edu.ru/

44 OOBEMEBI Ten", CBA3aHHBIC C

. N https://lesson.edu.ru/
00BEMOM HAKIIOHHOH TIPU3MBbI
IIpukinagneie 3a7a4u MO TEME .
" .. " https://lib.myschool.edu.ru/

45 OOBEMEBI Ten", CBA3aHHBIC C

. https://lesson.edu.ru/
00BEMOM MTUPAMUIBI

46 [Ipumenenune 00bEMOB. BerunciaeHue https://lib.myschool.edu.ru/
paccTositHusA 10 MIIOCKOCTH https://lesson.edu.ru/

47 KonTponbhas padota "O0béM https://lib.myschool.edu.ru/
MHOTOTpaHHHUKa" https://lesson.edu.ru/
Hunmraapryeckas IOBEPXHOCT, )

48 060as . ccKoi https://lib.myschool.edu.ru/

He UITHHAPUISCKON
pasylomue 1 s https://lesson.edu.ru/
MMOBEPXHOCTH
Hunuaap. [psamoit kpyroBoi )
49 Miowa oBe oc https://lib.myschool.edu.ru/
wiHap. T b TOBEPXHOCTH
I AP s p https://lesson.edu.ru/
HWIMHAPA
Konnueckas MoBEpXHOCTD, )
50 06DaA3VIOLIE KOHIIECKO https://lib.myschool.edu.ru/
Pasyioml https://lesson.edu.ru/
nosepxHocTu. Konyc
51 Ceuenne KoHycCa MJIOCKOCTHIO, https://lib.myschool.edu.ru/




MapaIeIbHOM IJIOCKOCTH OCHOBAHUS

https://lesson.edu.ru/

Yceuénnslit konyc. M3o0paxenue

https://lib.myschool.edu.ru/

52 .

KOHYCOB U YCEYEHHBIX KOHYCOB https://lesson.edu.ru/

53 [Tnomane 60KOBOM TOBEPXHOCTH H https://lib.myschool.edu.ru/
IIOJIHOW ITOBEPXHOCTH KOHYCa https://lesson.edu.ru/

54 [Tnomanb 60KOBOM TOBEPXHOCTH H https://lib.myschool.edu.ru/
IIOJIHOW ITOBEPXHOCTH KOHYCa https://lesson.edu.ru/
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTEIbCTBO U BBIYHUCIICHUE, https://lib.myschool.edu.ru/
MOCTPOEHUEM CEUCHUH LUIIMHIPA, https://lesson.edu.ru/
KOHYycCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTEJIbCTBO U BBIUMCIICHUE, https://lib.myschool.edu.ru/
MOCTPOEHUEM CEUCHUH LUIIMHIpA, https://lesson.edu.ru/
KOHYycCa

57 IIpukitaguele 3a1a4m, CBsI3aHHbIE C https://lib.myschool.edu.ru/
LIUJIAHAPOM https://lesson.edu.ru/

53 IIpukitaguele 3a1a4n, CBsI3aHHbIE C https://lib.myschool.edu.ru/
LIUJIAHAPOM https://lesson.edu.ru/

https://lib.myschool.edu.ru/

59 Cdpepa n map https://lesson.edu.ru/
[lepeceuenue chepsl u mapa c

60 mockocThio. Kacanue mapa u cepsl https://lib.myschool.edu.ru/
IJI0CKOCThI0. By u n3obpaxkenue https://lesson.edu.ru/
mapa
[lepeceuenue cheps! u mapa c )

https://lib.myschool.edu.ru/

61 ockocThio. Kacanue mapa u cepbl

IUIOCKOCTBI0. Bua u I/1306pa)KCHI/IC

https://lesson.edu.ru/




mapa

VYpasaenune chepsl. [Lnomans chepbl

https://lib.myschool.edu.ru/

62
u €€ gacreil https://lesson.edu.ru/
63 CrMmeTpus cdepst 1 mwapa https://lib.myschool.edu.ru/
p P P https://lesson.edu.ru/
CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO M BEIUHCIICHHE, .
64 cBs3a e co cepoii 400 https://lib.myschool.edu.ru/
BSI3aHHBI U U 1mapom
P _ POM, https://lesson.edu.ru/
MOCTPOEHUEM MX CEUCHUH
IJIOCKOCTBIO
CrepeoMeTpuyeCcKHe 3a1a4n Ha
JIOKa3aTeIbCTBO U BEIYHCIICHHE, )
65 cBs3aHHBIC O oepoil 1 MapoM https://lib.myschool.edu.ru/
p _ POM, https://lesson.edu.ru/
MOCTPOEHUEM UX CCUCHUH
IJIOCKOCTBIO
66 [IpukitagHble 3a1a4m, CBSI3aHHBIE CO https://lib.myschool.edu.ru/
cdepoil u mapom https://lesson.edu.ru/
[ToBTOpEHME: OKPYKHOCTH HA i
https://lib.myschool.edu.ru/
67 IUIOCKOCTH, BEIYUCIICHUS B
https://lesson.edu.ru/
OKPY>KHOCTH, CTaH/IaPTHBIE TOI00MS
68 Pasnuunasie koMOUHAIINY TE https://lib.myschool.edu.ru/
BpAalllEHUsI © MHOTOTPAaHHUKOB https://lesson.edu.ru/
69 3amaun o Teme "Tena u https://lib.myschool.edu.ru/
IIOBEPXHOCTHU BpameHus" https://lesson.edu.ru/
70 3agaun o reme "Tena u https://lib.myschool.edu.ru/
MIOBEPXHOCTHU BpameHus" https://lesson.edu.ru/
71 Kontponsnas padora "Tena u https://lib.myschool.edu.ru/

MIOBEPXHOCTHU BpaleHus"

https://lesson.edu.ru/




O6béM mumuHIpa. Teopema 06

https://lib.myschool.edu.ru/

72 .
00BEME TPSMOTO IMIIUHAPA https://lesson.edu.ru/
Brruncienue 00LEMOB TEI C i
. https://lib.myschool.edu.ru/
73 MTOMOIIIBIO OTPEIETEHHOTO
. https://lesson.edu.ru/
unTerpana. O0bpéM KoHyca
74 ITnomiaay 60KOBOM M MOJHOU https://lib.myschool.edu.ru/
IIOBEPXHOCTHU KOHYCa https://lesson.edu.ru/
CrepeomeTpuueckue 3a1aum, )
.. https://lib.myschool.edu.ru/
75 CBSI3aHHBIE C BLIYUCIEHHEM 00BHEMOB
https://lesson.edu.ru/
LUJIMHIpPA, KOHYCa
[IpuknagHelie 3a/1a4u MO TEME )
" .. o https://lib.myschool.edu.ru/
76 OOBEMBI U TIIOIIAIA TTOBEPXHOCTEH
https://lesson.edu.ru/
Ter"
O0BEM 11apa U MIapoOBOTO CEKTOPA.
Teopema 00 00bEMe mapa. [Tnomans
77 ctepsl. CTepeoMeTprUIeCcKre 3a/1a4H, https://lib.myschool.edu.ru/
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB https://lesson.edu.ru/
mapa, IapoBOro CErMeHTa u
apoOBOT0 CEKTOpa
[IpukiiagHeie 3aga4u 10 TeEMe
"O0BEMBI TeNn'", CBSI3aHHBIC C
73 00BEMOM I11apa U MO0 C(hephl. https://lib.myschool.edu.ru/
COOTHOIIEHUS MKy TUIOIIAASIMU https://lesson.edu.ru/
MOBEPXHOCTEH U 00bEMaMU
MMOJOOHBIX TEI
[Tomo6HbIE TeNa B MPOCTPAHCTBE.
79 N3menenne o0bEéMa mpu mo100mm. https://lib.myschool.edu.ru/

CrepeomeTpruecKue 3a1a4H,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB

https://lesson.edu.ru/




TeJl U IUIOLAe! TIOBEPXHOCTEN

KonTponbras pabora "ITnomanu

https://lib.myschool.edu.ru/

80 MMOBEPXHOCTU U 00BEMBI KPYTIIBIX
" P 24 https://lesson.edu.ru/
Tel
JIBH>KEHUS POCTPAHCTBA.

31 OtoOpakenust. J|BmwkeHust u https://lib.myschool.edu.ru/
paBeHcTBO (puryp. OOmIHEe CBOMCTBA https://lesson.edu.ru/
IBUOKCHUHU
Bupl nBuxkeHnil: napauienbHbIN

22 IIEPEHOC, LEHTPAIbHAA CUMMETPUSI, https://lib.myschool.edu.ru/
3epKajabHasi CHMMETPUS, IOBOPOT https://lesson.edu.ru/
BOKPYT NPSMOM

23 [IpeobpazoBanus nomodus. [psmas u https://lib.myschool.edu.ru/
cdepa Diinepa https://lesson.edu.ru/

34 I'eomeTpuueckue 3a1aun Ha https://lib.myschool.edu.ru/
IIPUMEHEHUE IBUKEHUS https://lesson.edu.ru/

25 KonTponbHas padota "BekTops! B https://lib.myschool.edu.ru/
npoctpancTae" https://lesson.edu.ru/
O6o0maromee mosropenue 11
MOHSATUN U METOJ/IOB Kypca T€OMETpUH .

https://lib.myschool.edu.ru/

86 10-11 knaccoB, cucTeMaTU3aIIH

. https://lesson.edu.ru/
3HaHui: "[lapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPaHCTBE"
O6o06m1aromee nosropenue 11

]7 MIOHATUN U METOJIOB Kypca T€OMETpUH https://lib.myschool.edu.ru/
10-11 knaccoB, cucTeMaTH3aIH https://lesson.edu.ru/
3HaHuM: "BekTopsl B mpocTpaHCcTBe"

88 O6o6maromee mopropenue 11 https://lib.myschool.edu.ru/




MOHATUM U METOJIOB Kypca Fr€OMETPUU
10-11 knaccoB, cucTeMaTH3alHs
3HaHui: "BekTopsl B mpocTpaHcTBe"

https://lesson.edu.ru/

Ob6o6maromee nosropenue 11
IIOHSATUI U METOJIOB Kypca T€OMETpUHn

https://lib.myschool.edu.ru/

89
10-11 kmaccoB, cucTeMaTH3aIHs https://lesson.edu.ru/
3HaHuit: "O0beM MHOTOrpaHHUKA"
O6o6maromee nmosropenue 11
90 MOHSATUN U METOJIOB Kypca T€OMETpUU https://lib.myschool.edu.ru/
10-11 knaccoB, cucreMaTH3aIHs https://lesson.edu.ru/
3HaHui: "O0beM MHOTOrpaHHUKA"
O6o6maromee mosropenue 11
MOHSATUN U METOJIOB Kypca T€OMETpUH )
https://lib.myschool.edu.ru/
91 10-11 knaccoB, cucTeMaTU3aIHs
. https://lesson.edu.ru/
3HaHui: "[lomany MoBepxXHOCTH U
00BEMBI KPYTIIBIX TE"
O6o061matomiee nosropenue 11
MOHSATUN U METOJIOB Kypca T€OMETPUH )
https://lib.myschool.edu.ru/
92 10-11 knaccoB, cucTeMaTH3aIH https:/lesson.edu.ru/
3HaHui: "[lnomany noBepxXHOCTH U ' 0
00BEMBI KPYTJIBIX TE"
https://lib.myschool.edu.ru/
93 WroroBas koHTpoJsibHas paboTa
https://lesson.edu.ru/
https://lib.myschool.edu.ru/
94 WroroBas koHTpoJsIbHAs paboTa
https://lesson.edu.ru/
95 IToBTOpenue, 0000IIEHNE U https:/lib.myschool.edu.ru/
CHCTEMAaTH3aINsI 3HAaHUH https://lesson.edu.ru/
9% Hcropus pasBUTHS CTEPEOMETPUM KaK https://lib.myschool.edu.ru/

HAyKU U €€ POJIb B paA3BUTHU

https://lesson.edu.ru/




COBPCMCHHBIX MHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOT I

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUHU

https://lib.myschool.edu.ru/

o7 COBPEMEHHBIX HHIKEHEPHBIX U ! https://lesson.edu.ru/
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPHUM KaK

08 HAyKU " €€ POJIb B pa3BUTHU 1 https://lib.myschool.edu.ru/
COBPEMEHHBIX UHKEHEPHBIX U https://lesson.edu.ru/
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPUU KaK

99 HAYKH U €€ pOJIb B pa3BUTUHU | https://lib.myschool.edu.ru/
COBPEMEHHBIX HHIKEHEPHBIX U https://lesson.edu.ru/
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPUM KaK

100 HAYKH U €€ pOJIb B pa3BUTUHU | https://lib.myschool.edu.ru/
COBPEMEHHBIX HHIKEHEPHBIX U https://lesson.edu.ru/
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPUN KaK

101 HAyKU U €€ pojib B Pa3BUTUHU 1 https://lib.myschool.edu.ru/
COBPEMEHHBIX HHIKEHEPHBIX U https://lesson.edu.ru/
KOMIIBIOTEPHBIX TEXHOJIOTUN
Hcropus pa3BUTHS CTEPEOMETPUU KaK

102 HayKU U €€ pojib B Pa3BUTUHU | https://lib.myschool.edu.ru/
COBPEMEHHBIX MHKEHEPHBIX U https://lesson.edu.ru/
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIEJICTBUS U3 HUX MPH PELICHUU
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh NOHATHUSAMH: MNAPALICIBHOCTh M NEPIEHAUKYISPHOCTD
' HPSIMBIX U IIOCKOCTEH
74 KrnaccudunupoBars B3aMMHOE PacloNIOKEHUE MPSIMbBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBarh MOHATHAMU: JBYTPAaHHBIN yrojl, TPAaHU JIBYTPAHHOTO YTJIa,
7.5 pebpo IByrpaHHOro yria, JUHEHHBIA yrol JABYIPAHHOTO YIUia,
rpagycHas Mepa JBYTPaHHOIO yria
76 OnepupoBarh MOHSATHUSMHU: MHOTOTPAaHHUK, BBITYKIIBIA U HEBBITYKIIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABUIIHHBIA MHOTOTPAHHHUK
77 Pacrio3naBaTh OCHOBHBIE BHbl MHOTOTPAaHHUKOB (MUpaMuja, mpuU3Ma,
' MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)
Knaccudunupoate  MHOTOTPaHHHUKH, BbIOMpass OCHOBaHHS  JUIS
78 knaccupukanud  (BBIMYKJIbIE W HEBBINYKIBIE  MHOTOTPaHHUKH,
' MpaBWIbHBIE MHOTOTPAaHHHUKH, TPAMBIE U HAKJIOHHBIE TMPU3MBI,
napaieNenune/ibl)
79 OnepupoBarb TTOHSATHUSIMH: CeKymas TUTOCKOCT, ceueHue
' MHOTOTPaHHUKOB
710 OOBSCHATh TPUHIUIBI  TIOCTPOCHUS CEYCHHH  MHOTOTPAHHHKOB,
' UCIIOJNIB3YSI METOJI CIIEJIOB
Ctpouth cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEIOB, BBIMOIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEpPTE)KM U3 PUCYHKOB TMPOCTHIX OOBEMHBIX
¢buryp: Bua1 cBepxy, COOKy, CHU3Y
Pematp 3a7aun Ha HaXOXACHUE TEOMETPHUUECKHUX BETUYHH M0 o0pa3iam
WM alropuT™MaM, MPUMEHsISl W3BECTHBIE aHATHTUYECKHUE METOMABI MPHU
7.12 pEelIeHnH CTaHAApPTHBIX MaTeMaTHYeCKHX 3aJad Ha BBIYUCIICHUE
paccTosHUN MEXIy IBYMS TOYKaMHU, OT TOYKH JI0 MPSMOU, OT TOUKHIO
TJIOCKOCTH, MY CKPEIIUBAOIIUMUCS TTPSIMBIMHU
713 Pematp 3a7aun Ha HaXOXACHUE TEOMETPUUECKHUX BETUYHH 10 oOpa3iam

WK aJIrOpuTMaM, MNPUMCHAA U3BCCTHBIC aHAJIUTUYCCKHUEC MCTOIbI IIPU



pELICHUU CTaHJAPTHBIX MAaTEMaTUYECKHUX 3aJad Ha BBIYMCIICHHUE YIIIOB
MEXKy CKpPEUIMBAIOIIMMUCS NPSIMBIMU, MEXKIY HMPSAMON U IUIOCKOCTHIO,
MEXy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

Bbruucnate 00BEMBI M IUIOIIAAM TMOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mHMpamuIa) C  OpUMEHeHHeM  (HopMyJ,  BBIYUCIATH

714 COOTHOIIICHUS MEXTY TUIOIIAIIMU ITOBEPXHOCTEH, 00bEMaMU MTOT00HBIX
MHOTOTPaHHUKOB
715 OnepupoBarh MOHATUSMHU: CUMMETpPUSI B IPOCTPAHCTBE, ILIEHTP, OCh U
’ IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (HUTYDPBI
W3Bnekarb, mpeoOpa3oBbIBaTh UM HHTEPIPETUPOBATH HMHMOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETpUYECKUX (urypax, NpeacTaBICHHYIO Ha
YyepTexkax U pUcyHKax
[TpumensITh reoMeTpudeckre (PaKThI JUIS PEIICHUS CTEPEOMETPHUECKUX
7.17 3a/1a4, IPEANOJaraloliuX HECKOJIBKO IAaroB PEIICHMs, €CIIA YCJIOBHS
MIPUMEHEHHUS 3a]IaHbl B IBHOU (opMme
718 [IpumensaTs mnpocTeline MNporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
’ KOMMYHHKAITUOHHBIC CHCTEMBI TP PEIICHUN CTEPEOMETPUICCKIX 331a9
719 [IpuBoUTH IpUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MpUpOJIEe U
' KU3HU, paclio3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSITh TOJIyYCHHBIC 3HAHHWS HA MPAKTUKE: aHAIM3HPOBATH
peaJIbHBIC CUTYallMd W TMPUMEHSTh W3YYCHHBIC TOHITHS B IPOIECce
MOMCKA pEIIeHUS MaTeMaTUYeCKu CQOPMYITUPOBAHHON MPOOIEMBl,
7.20 MOJIETTUPOBATh PeajbHble CUTYallUd Ha S3bIKE T€OMETPUU, UCCIEeI0BATh
MIOCTPOCHHBIE MOJIETU C HCIIOJIb30BAaHHUEM T'€OMETPUUYECKUX MOHATHH U
TeopeM, armrmapara anreOpsl, pemaTh IPaKTHUECKHUEe 3a/1a4H, CBSI3aHHbBIE C
HaXO0XJICHUEM T€OMETPUICCKUX BEITUNIHH
11 KUIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbI CpeHero o01ero 06pa3oBaHusA
pe3yJbTara
6 I'eomerpus
OnepupoBarb TTOHSITHSIMH [VUTHHpAYECKAsT MTOBEPXHOCTb,
6.1 oOpa3ymolye MUINHIPHUYECKONH TOBEPXHOCTH, IMIUHAP, KOHHYECKas
' MOBEPXHOCTh, 00pasylolye KOHHYECKOH TOBEPXHOCTH, KOHYC,
cepuueckas moBepXHOCTh
6.2 PacmoznaBats Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOJTyYEHHUS TeJl BPAILlCHUs
6.4 KnaccudumupoBats B3auMHOE pactofioKeHHE CPephl U TIIOCKOCTH
6.5 OnepupoBarh MOHATUSMHU: IIAPOBONM CETMEHT, OCHOBAaHUE CETMEHTA,




6.6

6.7

BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAHME ILIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI0s1, IIAPOBOM CEKTOP

Bbruucnate 00bEMBI M IUIOIIAAM IOBEPXHOCTEH Tel BpAallEHUS,
IeOMETPHUECKUX TeJl C IPUMEHEHUEM (HopMyJT

OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B cdepy H

OIMCaHHBIN 0KOJIO cdepbl, chepa, BOUCAHHASI B MHOTOTPAHHUK UITH TEJIO
BpallleHUs

6.8

6.9

6.10

BBIUKCIIATE COOTHOIICHHS MEXAy IUIOMIAIIMH TOBEPXHOCTEH U
00bEMaMU MTOIO0HBIX TENT

N306paxats nzydyaemble (GUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

BbInonHATh (BBIHOCHBIE) IJIOCKHE YEepPTeXH W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUTyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpallleHUSs

6.11

W3Bnekarb, MHTEpHNpETHPOBaTH U IMpeoOpa3oBbIBaTh HMH(OPMALHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha
4YepTekKax U pUCYHKax

6.12

6.13

6.14

[TpumensaTh reoMeTpudecknue (akThl I PEHICHUS CTEPEOMETPUICCKUX
3a/1a4, IPEANoararoliuX HECKOJIBKO IAaroB PEIICHMs, €CIA YCIOBUS
IIPUMEHEHUS 3aJ1aHbl B IBHOM (opMe

OHepI/IpOBaTB IMOHATHUECM: BCKTOP B IIPOCTPAHCTBEC

BI)IHOJ'IHHTI) I[eﬁCTBPI?I CIIOKCHUA BCKTOpOB, BbBIYUTAHUA BCKTOpOB nu
YMHOXEHHUSI BEKTOPa Ha YHCIIO, OOBSICHATH, KAKUMH CBOMCTBAMH OHH
00J1a1ar0T

6.15

6.16

6.17

6.18

[IpumeHsTH NpaBUIIO Napasuieenunea Ipy CI0KEHUH BEKTOPOB

OnepupoBaTh NOHATHUAMHU: ACKApTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrojll MEXAYy BEKTOpaMH, CKalsIpHOE NPOU3BENECHUE BEKTOPOB,
KOJUIMHEapHbIE U KOMITJIAHAPHbIE BEKTOPHI

Haxoaute CYMMY BCKTOPOB U IPOU3BEACHUEC BCKTOPA HAa YHUCIIO, YI'OJI
MCIKAY BEKTOpAMHU, CKAJIAPHOC MMPOU3BCACHUC, PACKIIAAbIBATE BCKTOP IO
ABYM HCKOJUIMHCAPHBIM BECKTOPaAM

3a)IaBaTI) IJIOCKOCTh YPAaBHCHHEM B I[eKapTOBOI\/JI CUCTEME KOOpAHHAT

6.19

6.20

6.21

Pemiate HpOCTefIHJI/Ie TCOMECTPHUYCCKUEC 3adauu Ha IMPUMCHCHUC
BCKTOPHO-KOOPAWHATHOI'O METOda

Pemate 3amaum Ha [OKa3aTeIbCTBO MAaTEMAaTHUECKHUX OTHOIICHHN M
HaxXOXJACHUC TCOMCTPHUICCKUX BCIUYUH I10 o6pasuaM HJIK aJirOpuUTMaM,
IIPpUMCHAA HU3BCCTHBIC MCETOJBbI npu peuICHUH CTaHAApPTHBIX
MAaTeMaTHYCCKUX 3aJa4

HpI/IMCHHTB HpOCTGfIIJ.IPIG MNporpaMMHBIC CpCACTBA H SBJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUU CTCPCOMCTPUICCKUX 3a/1av



6.22

IIpuBOoaUTE IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U
JKU3HM, PACIIO3HABAThH IPOSBICHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE
[IpuMeHATh IOJIy4€HHBIE 3HAaHHWA Ha IIPaKTUKE: aHAJIU3MPOBATH

peanbHBIE CUTyallMM W NPHUMEHATh HM3Yy4YEHHBIC IIOHATHUS B IpPOLECCE
MOUCKA peIIeHUS] MaTeMaTH4eCKu CHOpMYTUPOBAHHON MPOOIIEMBI,

6.23 MOJIETMPOBATh PEAJIbHBIE CUTYaLlUU HA S3bIKE FEOMETPUH, UCCIIE0BATh

MMOCTPOEHHBIE MOJIEIHN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATUNA U
TEopeM, armapaTa anreOpsl, pemaTh MPaKTHYECKUE 3a]]a91, CBSI3aHHBIC C

HaXOXJIACHUEM I'€COMECTPHUICCKUX BEINYNH

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
7

IIpoBepsieMbI 3JI€MEHT COAEPKAHUS

I'eomeTpus

7.1

7.2

OcHoBHbIE NOHSATHUS cTepeoMeTpuu. Touka, mpsimasi, IIOCKOCTb, IPOCTPAHCTBO.
[lonsatne 00 aKCHOMAaTHYECKOM  TIOCTPOCHHU  CTEPEOMETPHH:  aKCHOMBI
CTEPEOMETPUH U CIEACTBUSA U3 HUX

B3auMHoe pacronokeHHMe NpsAMBIX B NPOCTPAHCTBE:  IE€PECEKaoLINecs,
napajjielibHble U CKpeluBaroliuecss npsMele. IlapamnenbHocTs HpSMBIX U
IUIOCKOCTEM B  IPOCTpPAHCTBE: MapajulelibHble IMpsIMblE B  IPOCTPAHCTBE,
NapajuleJIbHOCTh TPEX MPSAMBIX, MApaJUIEIbHOCTh MPSMON U IUIOCKOCTH. YTJIBIC
COHAIIPaBJICHHBIMU CTOPOHaMM, Yrojl MEXIy HpsIMbIMH B IPOCTPAHCTBE.
[TapanmienbHOCTb MIIOCKOCTEM: MapalljieNIbHbIe TIOCKOCTH, CBOMCTBA NapaslIeIbHbIX
iockocteil. [Ipoctelimme npocTpaHcTBEHHBbIE (UTYpBl Ha MIOCKOCTU: TETPAdp,
KyO, nmapajuienenumes, HoCTpOeHHEe CeUeHH

7.3

7.4

[lepieHAUKYIAPHOCTh MPAMON U IUIOCKOCTU: TEPHEHAUKYISIPHbIE MpSIMbIE B
IIPOCTPAHCTBE, NpsSMble TNapaiieibHble U MEPHEHAUKYISpPHbIE K IIJIOCKOCTH,
NpU3HAK TMEPHEeHAUKYIIPHOCTH MPSAMOM M IUIOCKOCTH, TEOpeMa O MpsMOn
NEPNEHIUKYJIAPHON IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIOJI MEXIY NPSAMON U
IUIOCKOCTBIO,  ABYIPAaHHBIM  Yrojia, JIMHEHHBIH yroJl  JIBYTPaHHOrO  yrja.
[lepieHaUKYNIAp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JO INIOCKOCTH, PACCTOSTHUE
OT MPSIMOI 10 TIIOCKOCTH, MPOEKIMS (PUTYpBI HAa TIOCKOCTh. [lepneHauKyIsIpHOCTh
IUIOCKOCTEH: MpU3HAK MEpIEeHAUKYIAPHOCTH JABYX ItockocTed. Teopema o Tpéx
HepIEeHIUKYIIspax

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHTBl MHOTOTPaHHUKA, BBIIYKJIbIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yrompHas
NpU3Ma, TPaHU U OCHOBAHUS IMPHU3MBI, MpsMas M HAKJIOHHAs MPU3MBbI, OOKOBas U
MoJIHas MOBEPXHOCTh MIPU3MBIL. [Tapannenenunen, MPSIMOYTOJTbHBIN
napajuiesienunen U ero cpoicrBa. [lupamupa: n-yroinpHas nupamuaa, IpaHd U
OCHOBaHUE NMUpaMUIbl, OOKOBas U MOJIHAsI MOBEPXHOCTh MUPaMUIbl, PAaBUIIbHAS U




yceu€HHas nupaMuaa. OJEMEHTbl Npu3Mbl W nupamunabl. I[IpaBusibHbIE
MHOTOTPaHHUKU: IOHSTHE NPABWJIBHOIO MHOIOIPaHHHMKA, NpaBWJIbHAs MpuU3Ma U
IpaBWIbHAsg NHMpaMuja, IpPaBUIbHAs TPEYrojpHas MNHUpaMUAA U IPaBUIbHBIN
terpadap, KyO. IlpencraBienne o MpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
Jonekasap u ukocasapyrue CeueHust IpU3Mbl U TUPAMUIbI

7.5

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, TMPSIMOH,
MJIOCKOCTH. DJIE€MEHThl CHMMETPUHU B MUPAMUJIAX, MapajuIeICUIe/1aX, MPABHUIbHBIX
MHOTOTpaHHUKAaX

7.6

Bbluncnenue 31eMEHTOB MHOIOTpPaHHUKOB: p&Opa, auaroHaiau, yriasl. [lnmomans
OOKOBOM IOBEPXHOCTH M TMOJHOH TIIOBEPXHOCTH MPSMOM NPU3MBI, IUIOIIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi pu3Mel. [1nomans 60xoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABUIBHOM MHpaMUIbl, TEOpeMa O IUIOLIAJH
yceuénHoil nupamuabl. [lonstue 06 00béMe. OObEM NUpPaMUIbL, TPU3MBI

7.7

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOLIEHHS  MEXAY — IUIOIAASIMU
MOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX TEN

11 KITACC

Kox

6

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

I'eomeTpus

6.1

Hunuaapuyeckas: MOBEPXHOCTh, OOpa3yrollue LUIMHIPUYECKONH IOBEPXHOCTH,
OCh IIWIMHAPUYECKOW ToBepxXHOCTH. Llmmmuap: ocHoBaHus u  OOKOBas
MOBEPXHOCTh, 00pa3yIolas U 0Ch, IUIOMIA> OOKOBOI U MOJHOM MOBEPXHOCTH

6.2

Konnueckass moBepXHOCTh, 00pa3yrolne KOHUYECKOW TOBEPXHOCTH, OCh U
BCpIIMHA KOHHYECKOU IMOBEPXHOCTH. KOHYC: OCHOBAHHC n BCpIINHA,
oOpasyromasi ¥ 0oCbh, IUIOMIATb OOKOBOW W TIOJHOW TMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yromiye U BEICOTa, OCHOBAHHS U OOKOBAsI IOBEPXHOCTH

6.3

6.4

Cdepa u map: LEHTp, paguyc, IUaMeTp, IUIOMIAAb IOBEPXHOCTH CQEpHI.
B3aumHoe pacnonokeHue chepsl U MIIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe,
TJI01a 6 Chepsl

I/I306pa)KCHI/Ie TCJI BpallICHUA Ha IJIOCKOCTH. P%BépTKa OUJIIMHApPA U KOHYCa

6.5

6.6

6.7

KoMOunamuu Tten BpalleHuss ¥ MHOTOTPaHHUKOB. MHOTOrpaHHMK, OMHCAHHBIN
okoJio cepsl, cepa, BiMcaHHAS B MHOTOTPAHHHK, WJIH TEJIO0 BpAIIEHUS

[Tonstue 06 o0vEMe. OCHOBHBIE CBOIicTBa 00BbEMOB Ten. Teopema 006 00BEME
NPSMOYTOJIBHOTO Tapajuiesienunena u ciueactsuss u3 He€. OO0bEM HIMIMHIpA,
koHyca. O0BEM mapa u miomnaab chepol

[MonoOuele Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXIy  IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEJ

6.8

Ceuenus nuimHapa (MapajuieibHO U NEPIEHIUKYISIPHO OCH), CEYEHUS KOHYca
(mapaenbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa

6.9

BCKTOp Ha IUIOCKOCTU U B HPOCTPAHCTBC. CloXeHHE W BBIYMTAHHUC BCKTOPOB.




YMHOXKEHUE BEKTOPA Ha YUCII0. Pa3iioxkeHne BEKTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenne 3amad, CBA3AHHBIX C
IIPUMEHEHUEM IIPaBUII JCUCTBUI C BEKTOpaMU

6.10

[IpssMmoyrosnbHas cucreMa KOOpAMHAT B mIpocTpaHcTBe. KoopawHaTel BeKTOpA.
[Ipocreiiine 3amauM B KOOpAMHATAaX. YTroll MExXay Bekropamu. CkajasipHOe
IMMPOU3BCACHUC BCKTOPOB. Brraucnenune YTJIOB MCXKAY IMPAMBIMU U ITJIIOCKOCTSMMU.
KooparHaTHO-BEKTOPHBIM METOJ IIPU PELIEHUN F€OMETPUYECKUX 3a1a4

MPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Koxa

HpOBepﬂeMbIe Tpeﬁona}ma K IPE€IAMETHBIM pe3yjabTaTaM

NMPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl CpeIHEro
TpeOoOBaHUS 001ero oopazoBaHus

Bnagenne Meronamu J0Ka3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a/1ay;
yMeHHe (OPMYIMPOBATh M ONEPUPOBATH MOHSTHUSIMH: OIPEICICHHE,
aKcuoma, Teopema, CJIEACTBHE, CBOMCTBO, MPU3HAK, TOKA3aTENIbCTBO,
PaBHOCHUJIbHBIE (hopMyITMPOBKH; MIPUMEHSTh ux; yMEHUE
dbopMynupoBatb OOpaTHOE U MPOTHUBOIOJOXKHOE YTBEPIKICHUE,
MPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI, HCIOIB30BATh METOI
MaTeMaTHYeCKON MHAYKIMHU; MPOBOIUTH JI0Ka3aTeIbHbIE pacCyKIeHUs
MpU  pEIIeHWH 3a7a4, OILEHUBATh JIOTHYECKYIO IPaBUIBLHOCTh
pacCyXJIeHHi; yMEHUE OIepUpOBaTh TMOHATHSAMHU: MHOXECTBO,
MMOJAMHOKECTBO, OMEpallui HaJl MHOKECTBAMHU; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM ~ anmapar JUisi ONHCAHMS  PEaTbHBIX
MPOIIECCOB U SIBJICHUI W MPU PEIICHUU 3a]a4, B TOM YHUCJIE U3 JAPYTUX
y4eOHBIX TIPEIMETOB; YMEHHE OINEpUpOBaTh MOHATUSMU: Tpad,
CBSI3HBIN rpad), nepeBo, UK, Tpad Ha TUIOCKOCTH; YMEHUE 3a7aBaTh U
OTMMCHIBATH Tpadbl Pa3IUYHBIMU CIIOCOOAMU; UCTIONB30BaTh Tpadbl MPU
pelieHuu 3a1a4y

YMeHue onepupoBaTh MOHATUAMH: HATypadbHOE YHCIIO, IEJI0€ YHUCIIO,
CTENEHb C IeJNbIM [OKa3aTeJleM, KOpPEHb HaTypaJbHOW CTENeHH,
CTENEHb C PAIMOHAILHBIM TIOKAa3aTelieM, CTENEeHb C JEHCTBUTEIHLHBIM
MoKasareieMm, JiorapudMm 4mcla, CHHYC, KOCHHYC ¥ TaHTEHC
MIPOM3BOJIBHOTO YHKCJA, OCTAaTOK MO MOAYIIO, PAallMOHAIBHOE YHCIIO,

HppaoOHAaJILHOC qucCJo, MHOXXECTBA HaTypaJIbHbIX, OCIbIX,



paloHaIbHBIX, JCHCTBUTEIBHBIX YHCENl; YMEHHE HCII0JIb30BaTh
MPU3HAKU JISTUMOCTH, HAMMEHBIINN OOIIUI JeNUTENh U HAaNMCHbBIIICE
o0miee KpaTHOE, aropuT™M EBKiINIA IpU pelIeHuH 331a4; 3HaKOMCTBO
C pPa3IUYHBIMU TMO3UIMOHHBIMM CHCTEMaMH CUHCIICHHS; YMEHHUE
BBITIOJIHAThH BBIUKCIICHHE 3HAYEHUN U MPeoOpa3oBaHMs BBIPAXKEHUN CO
CTeTeHSIMH U Jorapudmamu, npeoOpa3oBaHus APOOHO-PANUOHATBHBIX
BBIPQKEHUI; YMEHUE ONEpUPOBATH MOHSTHUSIMU: MOCIEAOBATEIHHOCTD,
apudmernyeckass ~ mporpeccus,  TreoMeTpudecKas  Mporpeccus,
OeckoHeYHO YyObIBalOIIass TeoMeTpUYecKass MpPOTrpeccHs; yMEHHe
3aJaBaTh  IOCJIENOBAaTEJIbHOCTH, B TOM 4YHMCIE C  IOMOUIBbIO
PEKyppeHTHbIX  (OpMyN;  yMEHHE  ONEpUPOBAaTh  MOHATUSMHU:
KOMIUIEKCHOE YHCJIO, CONMPSHKEHHBIE KOMIUIEKCHBIE YMCIIA, MOIYJIb U
apryMeHT KOMIUIEKCHOTO YHcia, opMa 3amUCH KOMIUIEKCHBIX YHCET
(reomeTpuyeckas, TPUTOHOMETpUUYECKAas] M anreOpanveckas); yMeETh
MPOU3BOJIUTH apU(PMETHUECKUE EHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH  MPUMEPHI  HKCIOIB30BAHUSI ~ KOMIUIEKCHBIX  YHCEI;
ONEepUpOBaTh MOHATUSMHU: MaTpuua 2x2 u 3x3, omnpeaeauTeb

MaTpHUIIbl, TEOMETPUYECKHUM CMBICIT OTIPEAETUTENS

YMeHnue onepupoBarh NOHATHUAMU: PALIMOHAIIBHBIE, UPPALIMOHAJIbHBIE,
MOKa3aTeIbHbIe, CTEIIEHHBIE, JOrapU(PMHUUECKUE, TPUTOHOMETPUIECKHE
YPAaBHEHUsT M HEPaBEHCTBA, HX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSIMU: TOKJIECTBO, TOXAECTBEHHOE MTPeoOpa3oBaHue, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUN W HEPABEHCTB, PABHOCUIIBHOCTH
YPAaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3NUYHBIX NPUEMOB; PEIIATh
YPAaBHEHUsI, HEPaBEHCTBA M CHUCTEMBI C IIapaMETpPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsSl PEIICHHUs MaTeMaTHYEeCKUX

3aJ1a4 U 3aJ1a4 U3 pa3IU4HbIX 00JacTell HayK! U peallbHOM JKU3HU

YMeHue omnepupoBaTh MNOHATUSAMM: (QYHKIMS, 4YETHOCTh (DYHKLMH,
NEPUOMYHOCTD (PYHKLIUU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (PYHKITMH, HAanOOJIbIlIee 1 HAUMEHbIIIEe 3HAYCHHS
(GyHKIMH Ha TPOMEXYTKE, HeNpepblBHAs (YHKIMS, ACHUMIITOTHI
rpaduka QyHKIMHM, TiepBas W BTopas Npou3BOAHas (QyHKUHH,
reoMeTpHUecKuil U (hU3MYEeCKHil CMBICT TPOU3BOIHOM, TepBOOOpa3Has,

onpeAeNEéHHbI HHTErpan;, yMEHHE HaXOAWTh ACHUMIOTOTHI rpaduka




(GYHKIMH; YMEHHE BBIYHCIATH MPOU3BOIHBIC CYMMBI, TPOU3BEACHUS,
YaCTHOTO M KOMITO3UIIMK (PYHKIMI, HAXOJUTh YpaBHEHUE KacaTeIbHON
K rpaguKy QYHKIMH; yMEHHE HaXOJUTh IPOU3BOIHBIC IIEMEHTAPHBIX
(GyHKIMH; YMEHHE HCIOIb30BaTh MPOU3BOJHYIO JJISI MCCIEIOBAHUS
GYHKIMIA, HAXOAUTH HAMOONBIINE U HAMMEHBIINE 3HAYCHUS (YHKITHIA;
CTpOUTh TpauKH MHOTOWIEHOB C HCIOJB30BAHMEM  armapara
MaTeMaTU4ecKoro  aHajiW3a;  HPUMEHATh  NPOU3BOIHYIO  JUIS
HaXOXKJICHUS HAWIY4IIero PEIICHHs B NPHUKIATHBIX, B TOM YHUCIIE
COIIMAJbHO-)KOHOMUYECKMX W  (U3MYEeCKHX 3a/]adax; HaXOAUTh
wiomaan u 00bEMBI (GUTYp C TOMOIIBI0 HHTErpana; MPUBOAUTH
OpUMepsl  MaTEeMaTHYECKOro  MOJECIUPOBAHUS  C  MOMOIIBIO

Qg QepeHIranbHbIX ypaBHEHUH

YMeHue omnepupoBaTh TMOHSATHSIMH: Tpapuk (GyHKIUH, oOpaTHas
byHKIMsA, KOMNO3UIMs (YHKIWUN, TUHEWHAs (QYHKIUS, KBapaTHIHASL
byHKIHS, parmoHaibHas byHKIHS, CcTeneHHas byHKIMS,
TPUTOHOMETPHUYECKUE (YHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE
GbyHKIMH, TOKa3aTeidbHas H Jorapupmuueckas (yHKIUH, YMEHHE
CTpOUTH TpadUKu M3y4CHHBIX (PYHKIMI, BBITOIHATH MPeoOpa3oBaHUs
rpadukoB QyHKIUH, UCIIOIB30BATh T'PaPUKU U U3YUEHHS IPOLIECCOB
Y 3aBUCHMOCTEH, MPH PEUICHUH 33/1a4 U3 APYTHX YYEOHBIX MPEIMETOB
W 3a7lad U3 peaJbHOM >KHU3HM; BbIpaXaTb (opMyJamMH 3aBHCHMOCTH
MEXy BeJTMUYMHAMM; HCIIOIB30BaTh CBOMCTBA U rpadMKu QYHKIUN IS
pelieHusl ypaBHEHHWI, HEpaBeHCTB M 3aJay C [apamMeTpamu;
n300pakaTh Ha KOOPJWHATHOM TUIOCKOCTH MHOXKECTBA PEIICHHUI

ypaBHeHHﬁ, HCPAaBCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBBIE 3a7aud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, TOJIU U YacTH, Ha JABUKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIyr, HaJOrH, 3aJadyd U3 00JacTh yNpaBiE€HUS JHMYHBIMH U
ceMeHbIMU  (DUHAHCAMU); COCTaBIATh BBIPAXKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMbl II0 YCIOBHUIO 3aJadd, HCCIEAOBATh
MIOJy4YEHHOE PELICHHE M OLIEHUBATh IPABJONOAO0OHOCTb PE3yJIbTaTOB;
YMEHUE MOJCIIUPOBATh pealbHbIE CUTYallUH HA S3bIKE MAaTEMATHUKU;
COCTABJISITh BBIPA)KCHMS, YPABHEHUS, HEPABEHCTBA U HX CHUCTEMBI I10
YCIOBUIO  3aJ]a4yd,  HCCIEAOBaTb  IIOCTPOCHHBIE  MOJCIH  C

WCIOJIb30BaHUEM almapara ajareopbl, HHTEpIPEeTUPOBaTh MOIYyYSHHBIN




pe3ynbTar

YMeHue omepupoBaTh MOHATHAMH: CcpelHee apu(pMeTHUECcKoe,
MearaHa, HanOoJblllee ¥ HaUMEHbINee 3HAYECHUs, pa3Max, TUCTIEPCHs,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOTO Ha0Opa; yMEHHE H3BIIEKATh,
MHTEPIPETHPOBATh MH(POPMALIMIO, TPEACTABICHHYIO B TaOIUIax, Ha
auarpaMmax, rpadukax, OTpaXkaroulylo CBOHCTBA PealbHBIX IPOLECCOB
U SBICHUW; TPEICTABIATh HHPOPMALHUIO C IOMOIIBIO TaOIUI U
aMarpaMM; HCCIIEOBaTh CTaTUCTUYECKUE [aHHBIE, B TOM YHCIE C
NpPUMEHEHHEM TIpapUUYeCKuX METOJOB M JJEKTPOHHBIX CpEACTB;
rpagUyYeckd HCCIIEOBATh COBMECTHBIE HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeMBaHMS U JIMHEMHOU perpeccuu

YMeHHne onepupoBaTh MOHATUSIMH: CIIYYallHbIM ONBIT U CIy4dailHOE
COOBITHE, BEPOSATHOCTH CIyYaHOTO COOBITHS, YMEHHE BBIUUCIATH
BEPOATHOCTh C HCIOJIb30BaHHWEM TpadUiyecKUX METOJOB; MPUMEHSTh
(bopMyIBI CIIOKEHHSI U YMHOXEHHSI BEpOATHOCTEH, (hopMyiy MOTHON
BepOATHOCTH, (opmyny bepHymin, KoMOMHATOpHBIE (aKThl U
(GbopMysBI; OILEHHBATH BEPOSTHOCTH pPEAJbHBIX COOBITHH; YyMEHHE
ONEepUpOBaTh MOHATUSAMHU: CJIy4yallHas BeEJIMYMHA, pPACIPECICHUE
BEPOSATHOCTEM, MATEMaTUYECKOE OKUJAHUE, TUCIIEPCUS U CTaHIApPTHOE
OTKJIOHEHHE CIy4ailHOW BeIMYMHBI, (DYHKIMM pacrhpefeNeHus U
IJIOTHOCTH ~ PaBHOMEPHOrO,  IOKA3aTEIbHOTO M HOPMAJIbHOTO
pacmpenesieHni;  yMEHUE  MCIOJIb30BaThb  CBOWCTBA  M3Y4YEHHBIX
pacupeneneHni JUisl penieHus 3aa4; 3HaKOMCTBO C IOHATHIMU: 3aKOH
OONBIIMX 4YMCEN, METOJbl BHIOOPOUHBIX HCCIEIOBAaHUN; YMEHUE
NPUBOJUTL TPUMEPHI MPOSIBIICHUS 3aKOHAa OOJBIIMX YHCEl B
OPUPOJHBIX M  OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE OIEPUPOBATH
MOHATUSAMM: COYETAaHUE, IIEPECTAHOBKA, YMCIO COYETAHUW, YHUCIIO
nepecTaHoBoK; OMHOM HbIOTOHA; yMeHHEe NMPUMEHATh KOMOMHATOPHBIE
(GakThl U pacCyKICHHs JUIsl pelleHusl 3a/1a4; OLEHUBATh BEPOSTHOCTU
peanbHBIX  COOBITHH; COCTaBIATH BEPOSTHOCTHYIO  MOJAEIb H

MHTEPIPETUPOBATH MTOTYYEHHBIN pe3yabTaT

YMeHHne ornepupoBaTh INOHATUSAMH: TOYKA, TMpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YyIJa, IUIOCKUM Yroil,
JNBYTPAHHBIA YIroJI, TPEXIPAHHBIA YroJI, CKPELIMBAIOIINECS NPSIMbIE,

MapaJiuiCJIbHOCTh U MEPIICHAUKYIAPHOCTD IIPAMBIX U HHOCKOCTeﬁ, yroia



MEXIy NPAMBIMH, YIOJd MEXAY MNPSMON U IJIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSHUE MEXY
MPSIMBIMH, PACCTOSIHHE MEX]Y IUIOCKOCTSIMHM; YMEHUE HCIIO0Ib30BaTh
NpU pEIIeHUH 33/1a4 H3y4YeHHbIE (PAKTBI M TEOPEMBI IIAHUMETPHUU;
YMEHHE OLIEHHBATh pa3Mephbl OOBEKTOB OKPYXKAIOIIETO0 MHpA; CTPOUTH
MaTEMaTHYECKUE MOJENIM C IIOMOIIbI0 I€OMETPUYECKHUX IOHATHH U

BCJIIMYMH, PCIIATh CBA3aHHBIC C HUMU IIPAKTHYCCKUEC 3a1a4n

10

11

YMeHHue onepupoBarh MOHITUAMHE: IUIOHIAb GUTYpBI, 00BEM GHUTYPBHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHLIfI MHOTI'OrpaHHUK, CCUCHUC MHOTOT'paHHUKaA,
Ky0, TMapajuienienunes, npu3Ma, nupamuaa, Gurypa u MOBEPXHOCTh
BpallleHUs, MWIUHAP, KOHYC, map, chepa, mIomaas chepsl, TIomaIn
MOBEPXHOCTH MUPAaMUJIbI, MPHU3MbI, KOHYyCa, IHWIHHIpA, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapajuleenuIeia, MUPaMAIbl, TPU3MbL, THINHIPA,
KOHYyca, Iapa, pa3BépTka MOBEPXHOCTH, CEYCHUS KOHYCA U IMIUHpPA,
napajulelibHble OCH WM OCHOBAHHWIO, CEYCHHE Ilapa, IUIOCKOCTh,
Kacaromascs chepbl, HWIMHAPA, KOHYCa; YMCHHE CTPOUTh CCUCHHUE
MHOTOTPaHHKKA, H300pakaTh MHOTOTPAHHHUKH, (UTYPhI U TIOBEPXHOCTH
BpalmCHusA, HUX CCUCHUA, B TOM HYUCIC C IOMOINLIO JBJICKTPOHHBIX
CPEICTB, yMEHHE IPUMCHSATh CBOWCTBA T'COMETPUYECKUX (HTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATH OMPEACICHUS H3ydaeMbIX (QUryp,
BBIJIBUTaTh TUIOTE3bl O CBOMCTBaX M TPU3HAKAX T'€OMETPHUYCCKHX
¢uryp, OOOCHOBBIBaTb WJIM OIPOBEpPraTb MX; YMEHHUE IPOBOAUTH
KkiIaccu(uKanuo QGUryp 1O pa3IUYHBIM TPU3HAKAM, BBITIOIHATH

HGO6XOHI/IMI>IC JAOMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHne onepupoBaTh MOHATHSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajiesIbHbIi epeHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe M0100MsI, MOA00HBIE GUIYpHl; YMEHHE
pacrio3HaBaTh paBHbIE M M000HBIE (DUTYPBI, B TOM YHUCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HMCIOIB30BATh I'€OMETPHUECKUE OTHOLICHUS
IPU pEIICHUH 3a]ayd; HaXOAUTh I'€OMETPHUYECKHE BEIWYMHBI (JJIUHA,
yroJ, IJIomaab, OOBEM) MPHU PEIICHWH 3aJad W3 JAPYTUX Yy4eOHBIX
NpeaIMEeTOB W M3 peajbHOM  JKU3HM; YMEHHE  BBIUUCIATH
Te€OMETPHUECKUE BETUYMHBI (JIJTMHA, YT, IJIOMIaab, 00bEM, TUIOMAIh
MOBEPXHOCTH), HUCHOJb3YS M3Y4YeHHbIE (OPMYJIbl M METOJbl, B TOM

quciIc: miiomanab MOBEPXHOCTU IMUPaAMU/bI, ITPU3MBbI, KOHYCA, HWJIMHAPA,




mwionaab chepsl; 00bEM KyOa, MPSAMOYTOJIBHOTO Tapaulelenumena,
NUpaMUAbI, IPU3MBL, LIWIWHApPA, KOHYyCa, IIapa; yMEHUE HaXOIUTH

OTHOIIIEHHE 00BEMOB MOJOOHBIX HUTYD

12

Vmenue OIICpHUpPOBATH IIOHATUAMMU: MpsAMOYTOJIbHAA CHUCTCMa
KOOpAuHAaT, BEKTOP, KOOPANHATHI TOYKH, KOOPAUHATHI BCKTOpA, CyMMa
BCKTOPOB, IIPOU3BEACHHUE BCKTOpPAa HAa YMCIO, PA3JIO’KCHHUE BEKTOpA I10
6a3Hcy, CKaJIApHOC MPOU3BCIACHUEC, BCKTOPHOC IIPOU3BCACHHUC, YIOJI
MCXKIAY BCKTOpaMU, YMCHUE HUCIIOJIB30BAaTh BCKTOpHBIﬁ u
KOOpI[HHaTHLIﬁ MCTOJ AJid pCIICHUA I'COMCTPHUYCCKUX 3ada4d U 3aaad

JIpYTUx y4eOHBIX MPeIMETOB

13

YMenue BbpIOMpaTh MNOAXOASIIMNA METOJ Ul pelIeHUs 3a/]ayi;
IIOHMMAaHHUE 3HAYMMOCTM MAaTeMAaTUKH B H3YYCHMM IPUPOIJHBIX U
OOIIECTBEHHBIX TPOLIECCOB W SIBJICHUWH; YMEHHE pAaclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MaTHUKU B HCKYCCTBE, YMEHHME INPUBOIUTH
IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUA POCCUHUCKOM M  MHUPOBOH

MaTeMaTH4IeCKON HayKHu

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMbIX HA

EI'D ITO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BEIYUCICHUS
1.1 Harypanbnsie u niensie yucna. [Ipu3Haku 1e1MMOCTH HETbIX YUCET
12 Pammmonansupie uncna. OOBIKHOBEHHBICE UM JIECATHYHBIE JIPpOoOU, TPOLIECHTHI,
' OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
13 Apudpmernueckuii KOpEHb HaTypaJbHON CTEIEHU. JencrBus c
' apupMeTUYECKUMH KOPHIMHU HaTypalbHOU CTETICHU
L4 Crenenb ¢ 1ensiM TokazareneM. CTeneHb C paldOHAIBHBIM IOKa3aTelIeM.
. CaoiicTBa cTenEHN
L5 CuHyc, KOCMHYC W TAaHTE€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YMCIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuaHbie U HATypaIbHbIE JOTaprU(HMbI
JeiictButensHbie ymucia. ApudMeTHuecKrue OImepanuud C JIeHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnk€HHBIE BBIUMCICHHS, MpaBWIa OKPYTJICHUsS, TPUKUAKA H
OIICHKA Pe3yJIbTaTa BIUUCICHUN
1.8 [Tpeobpa3zoBanue BbIpaKeHH




1.9

Komriuiekcurle ynciia

2 VYpaBHEeHUS 1 HEPABEHCTBA

2.1 Lenbie u IpOOHO-palMOHATbHBIE YPABHEHUS

2.2 HppauyoHaibHble ypaBHEHHSI

2.3 TpuroHomeTpudyeckre ypaBHEHUS

2.4 [ToxazarenbHble U TorapuPpMUUECKHE YpaBHEHUS

2.5 [enbie u pOOHO-pallMOHANTBHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA

2.8 TpuroHomeTprudecKkue HEPABEHCTBA

2.9 CucreMsbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHEeHUI. OnpeaennTesb MaTpHILIbL
3 OyHKIMH U TpaduKu

11 Oyukuus, crnocoObl 3aganus GyHkuu. I'paduk Gynkuuu. BzaumHo oOparHbie
' byukun. YétHele u HeuéTHble pynkuuu. [leprognueckue GpyHKuInm

OO6nacte ompeneneHUuss ¥ MHOXKECTBO 3HaueHW ¢ynkuuu. Hynmu dyHKIuu.

10 [IpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHU.

' Maxkcumymbl 1 MUHEMYMBI (yHKIMH. Hanbosnbliee W HaumMeHbIIee 3HAYCHUE
(GYHKIIMHM Ha IPOMEKYTKE

13 CrenenHas (yHKUUS ¢ HaTypaJdbHBIM U ILIeJbIM MoKa3aTeneM. EE€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS n-0i CTETIEHU

34 Tpuronomerpuyeckue GyHKIUHU, UX CBOICTBA U rpaduku

3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu

3.6 Touku paspeiBa. AcuMmntorel TpadukoB ¢Qynkuuid. CoiicTBa (YHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATEILHOCTEH

18 Apudmernueckass M reoMerpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' IIPOLIEHTOB
4 Hayana maTematnueckoro anaamsa

4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE A€MEHTAPHBIX (PYHKINN

49 [IpumeHeHre NPOU3BOMHOM K HCCIENOBAaHUIO (PYHKUMH HAa MOHOTOHHOCTH H

OKCTPEMYMBI. HaXO)K)IeHI/Ie HanOOJIBIIIET0 ¥ HAMMEHBIIEr0 3HAYECHUS q)yHKHI/II/I



Ha OTpE3Ke
4.3 IlepBooGpasnas. MuTerpan
5 MHokecTBa U JTOTHKA
5.1 MHoxecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepostHoCcTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuku
7.4 Tena v MOBEpXHOCTH BpaLICHUS
1.5 Koopaunatsl 1 BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

* Marematuka. ['eomerpus; 10 kiacc. yrinyonennoe ooydenrne Mep3msak A.L,
Homupogckuii [[.A., TlonsikoB B.M.; nox penakiueit [Togonsckoro B.E. O0miecTBo ¢
OrpaHUUYEHHON OTBETCTBEHHOCTHIO M3natenbckuii nentp « BEHTAHA-I'PA®y;
AxunonepHoe obmectBo «M3narenberBo «IIpocsenienue»

* Matematuka. ['eomerpus; 11 kiacc. yriyonennoe ooyuenue Mepsnsk AT,
Homupogckuii [[.A., TlonsikoB B.M.; nox penakiueit [Togonsckoro B.E. O0miecTBo ¢
OrpaHUUYEHHON OTBETCTBEHHOCTHIO M3natenbckuii nentp «BEHTAHA-I'PA®y;
AxunonepHoe ob6mectBo «M3narensbctBo «lIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL
KonTponbHo-uzmepurensusie MaTtepuansl. 'eomerpus. 10-11 knace/Coct. A. H. PypykuH.

2-e u3n., nepepad. — M.: BAKO, 2024
Junaktudeckue Marepuansl mo reomerpun ais 10-11 knacca/ 3uB b. I'.. — 2-e uzg. — M.:
[Tpocsemenue. 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH
UHTEPHET

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

2 bu6mmoreka [{OK https://m.edsoo.ru/

3 DnexTuBHBIE KypChl IT0 MaTeMaTHKe http://metodist.1bz.ru/iumk/mathematics/ec.php



WHTETPUPOBAHHBIC TTPOSKTHI 10 MAaTEeMAaTHUKE U UH()OPMATHKE
http://metodist.Ibz.ru/iumk/informatics/ec.php

4 Bcepoccuiickas oMMIIUaa MKOJbHUKOB M0 MaTEMaTHUKE
http://old.math.rosolymp.ru/

5 Kosuteknusi HHTEpaKTUBHBIX MYJIbTHMEINA-KOMIIOHEHTOB JJIsi pabOTHI Ha
WHTEpPaKTUBHOM ocke «MatemaTuka: crepeomerpus, 10-11 kmaccor nius Windowsy
http://physicon.ru/courses/catalog/30/36/320/2637/
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