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NMNoAacHUTenbHasa 3anucka

PabGouast mporpamma ydeOHOoro kypca «l'eomerpus» 06azoBoro ypoBHs mia oOydarommxcs 10-11-x xmaccoB MBOY
r.Actpaxanu «Cpennsisi o0ieoOpa3zoBarenbHas mkosa Ne 7y pazpaboTraHa B COOTBETCTBUU € TPEOOBAHUSAMH:

o denepanbroro 3akona ot 29.12.2012 Ne 273-P3 «O06 obpazoBannu B Poccuiickoit Deaepariuny;

o mpuka3za MunoOpHayku ot 17.05.2012 Ne 413 «O0 yTBepxaeHUN (PeaepaabHOT0 rocyJapCTBEHHOTO 00pa30oBaTEIbHOTO
CTaHJapTa CpeIHero ooIero oopa3oBaHus» (C U3MEHEHHUSMH, BHECEHHBIMU IIpHMKa3oM MuHmnpocsemenus ot 12.08.2022 Ne
132);

o npuka3za Munnpocsenienuss ot 18.05.2023 Ne 371 «O0 yTBepkaeHun (QenepaibHOl 00pa3zoBaTENbHOM MPOTPaMMBbI
cpeaHero o01Iero 00pa3oBaHuUs;

o npuka3za Munnpocsemienuss ot 22.03.2021 Ne 115 «O0 yrBepxknenun Ilopsaka opraHu3alMi W OCYIIECTBICHHS
00pa3oBaTeNbHON JIESITEIHLHOCTH IO OCHOBHBIM O0II€00pa30oBaTEIbHBIM MporpaMMaM — 0Opa3oBaTEIbHBIM MPOrpaMmam
Ha4yaJbHOI0 OOIIEro, OCHOBHOI'O OOIIETO U CPEAHEro 0OIIETO 00pa30BaHUS;

o CII 2.4.3648-20 «CaHUTapHO-IMHIEMUOIOTUIECKUE TPEOOBAaHMS K OpraHU3aIUsIM BOCHHUTAHUA U OOYYCHHs, OTABIXA H
03JIOPOBJICHUS AETEH U MOJIOJICKI», YTBEPKACHHBIX [IOCTAHOBJIEHUEM [JIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «['urnennyeckre HOpMATUBLI U TPeOOBaHUS K 00SCIICUCHHIO OS30MMacCHOCTH M (MJIM) OE3BPEAHOCTH
JUTSL YesioBeKa (PakTopoB cpefibl 0OUTAHUS, YTBEPKACHHBIX TOCTAHOBJICHUEM TJIABHOTO caHUTapHOro Bpada ot 28.01.2021 Ne
2;

o KOHIICTIIIUN PA3BUTHSI MAaTEMaTHUYECKOTO 00pa3oBaHusl, yTBEPKACHHOU pacnopsbkennem [IpaBurensctBa ot 24.12.2013 No
2506-p;

e y4eOHOTO IUIaHA CpeIHero oOmiero oOpa3oBaHus, yTBepkIeHHOTo TmpukazoM MBOY r.Actpaxann «Cpennsis
obmieoOpazoBarenpHas mkoiga Ne 7» ot 01.09.2023 Ne 1-10-06 «OG6 yTBep:kIeHUH OCHOBHOW 0Opa30BaTENbHON MPOTPAMMBbI
cpeaHero o0IIero 00pa3oBaHUs;

o henepanbHOl paboueld mporpaMMbl y4eOHOro kypca «l'eoMeTpus», KOTOPBI BXOAUT B COCTaB Y4e€OHOTO MpeaMeTa
«MaremaTukay.

PabGouasi mporpamma OpUEHTHpPOBaHA Ha IIEJIEBbIE MPUOPUTETHI, CPOPMYTUPOBAHHBIE B (eaepaibHOl pabouell mporpamme
BOCIIUTaHUA U B paboueit mporpamme Boctutanust MbOY r.Actpaxanu «Cpemnsisi o0iieo0pa3zoBarenbHas mkoiaa No 7».
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Pabouas mporpamma yuebHoro Kypca «I'eomerpusi» 6azoBoro ypoBHs ansi oOydaromuxcs 10—11-x kimaccoB pa3paboraHa Ha
ocHoBe DeNepaTbHOrO TrOCYIapCTBEHHOIO0 00pa30BaTEIbHOTO CTaHAApTa CpelHero oOlero oo0pa3oBaHUsA, C Y4YETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUN, NPEABSIBIIEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, M TPaJULUNA POCCHICKOTO
oOpa3oBanus. Peanuzaiusi mporpaMMbl oO0ecriedrBaeT OBJIAJCHUE KIIFOYEBBIMU KOMIIETEHIMSIMH, COCTABJISIIOIIMMU OCHOBY JUIS
CaMOpPAa3BUTHUSA U HEMPEPBIBHOTO OOpPa30BaHUs, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JTUYHOCTHOTO M TO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTHU 00YYaIOIINXCS.

Baxxnocth y4eOHOTO Kypca reOMEeTpru Ha ypOBHE CpeIHEro oo1iero oopasoBanus 00yciIoBIeHa TPAKTHUECKON 3HAYUMOCTBIO
METaIPEAMETHBIX M TPEIMETHBIX PE3yIbTaTOB OOYYCHHS T€OMETPUH B HAIPABICHUH JIMYHOCTHOTO PA3BUTHUS O0OYyJaromIuxcs,
dbopmupoBaHus (PYHKITMOHATBHOW MaTEMaTHYECKOH TPaMOTHOCTH, HW3YYCHUS APYTHX YyYeOHBIX ITUCHUIUIMH. PasButme y
OOyJaronMXcsi MPABMIIBHBIX TMPEACTABICHUN O CYNIHOCTH W TMPOUCXOXKIACHUM TCOMETPUUYCCKUX a0CTpPaKIHMi, COOTHOIICHUU
peaTbHOTO W HWCATBHOTO, XapaKTepe OTPAKEHUS MaTeMaTHYeCKOW HAyKOW SIBICHHWA W TPOIECCOB PEATbHOTO MHpa, MECTe
T€OMETPUH B CHCTEME HAyK W POJIM MaTeMaTHYECKOTO0 MOJCIUPOBAHHS B HAyYHOM ITO3HAHWHM W B IMPAKTHUKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YYallMXCs, a TakKe KAaueCTB MBIIUICHUS, HEOOXOAMMBIX I aJanTaluud B
COBPEMEHHOM OOIIECTBE.

FGOMeTpH}I ABJACTCA OAHHUM H3 0a30BBIX MpcaAMCTOB HAa YPOBHC CPCIAHCTO O6HIGFO O6paSOBaHI/IH, TaKk Kak oOecIieynBacT
BO3MOKXHOCTb U3YUYCHUA KaK AUCHUITIINH CCT€CTB€HHO-Hay‘IHOﬁ HalpaBJICHHOCTH, TaK U FyMaHHTapHOf/'I.

Jlornyeckoe MblUIEHHE, (POPMHUPYEMOE TPH H3YYEHUH OOYYAIOIIMMHUCS MOHSATUHHBIX OCHOB T€OMETPUM W MOCTPOCHHUH
LIETIOYKH JIOTUYECKUX YTBEPKICHUM B XOJ€ PELICHUsS T'€OMETPUYECKHX 3a7a4, YMEHHE BBIIBUIATh U ONPOBEPTaTh T'MIOTE3bI
HEMOCPEACTBEHHO UCIOJIb3YIOTCS MPU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpUEeHTHPOBAThCS B MPOCTPAHCTBE HWIPAET CYLIECTBEHHYIO POJIb BO BCEX OOJACTIX JEATEIBHOCTH YEJIOBEKa.
OpueHTanusi 4yeaoBeka BO BPEMEHH U MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COLMAIbHOTO OBITHS, (popMa OTPaKEHUS
OKpPY>KaIOIlIEr0 MHpa, YCIOBUE YCIHEIIHOIO TIO3HAaHWS M aKTUBHOTO IMpeo0pa3oBaHMs AEUCTBUTEIbHOCTH. OmnepupoBaHHe
MIPOCTPAHCTBEHHBIMU 00pa3zaMu OOBEAMHSET pa3Hble BHIbI Y4eOHOW U TPYAOBOW JIEATEIbHOCTH, SIBJISECTCS OJHUM U3
MpO(ECCHOHANIBHO Ba)XHBIX KauyecTB, MOATOMY aKTyajbHa 3aJada (OPMHUPOBAHMS Yy OOYYAIOLIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHHUS KaK Pa3HOBUJIHOCTHM OOPA3HOIO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTAa B TOJMOTOBKE K MPaKTHUYECKOU
JNEATEIBHOCTH [0 MHOTUM HAIPAaBIICHUSIM.



Ilens ocBoeHusi mporpamMmbl yueOHOTO Kypca «l'eomerpus» Ha 0a30BOM ypoBHE 0O0y4deHHsT — oOIIeoOpa3oBaTeIbHOE U
OOIIEKyIbTYpHOE pa3BUTHE OOy4alOmUXCs dYepe3 oOecreueHrne BO3MOXKHOCTH MPHOOPETEHUS W WCIIOJIB30BAHUS
CUCTEMAaTHUYCCKUX T'COMETPHUYSCKUX 3HAHMHA W JICHCTBUH, CIEUPUIHBIX TCOMETPHH, BO3MOXKHOCTH YCICIIHOTO IPOJIOJDKEHUS
o0pa30BaHMsI 110 CIICIIHATLHOCTSM, HE CBI3aHHBIM C TIPUKJIATHBIM HCIIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma 1o reomeTpun Ha 0a30BOM YpOBHE IpeaHa3HAyYeHa JUisi 0Oy4arouIuXcsl CPeIHEH IIKOJIbI, HE HCIBIThIBABIINX
3HAUUTEIBHBIX 3aTPYJAHEHUN Ha YpOBHE OCHOBHOTO 0O0I1ero oopazoBanus. Takum oOpa3zoMm, oOydaromiuecss Ha 0a30BOM ypOBHE
JOJKHBI OCBOMTH OOIIME MaTEMaTHYECKHWE YMEHUS, CBSI3aHHBIE CO CHEUU(PUKON TeOMETpUHM M HEOOXOAMMBIC ISl KU3HU B
coBpeMeHHOM oOriecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyUUTh F€OMETpHUI0 Oosiee TIyOOKO, €CiH B JajbHEHIeM
BO3HUKHET HEOOXOJJUMOCTh B TEOMETPUUECKUX 3HAHUIX B MPO(HECCUOHATIBHOM 1A TEIbHOCTH.

JlocTkeHre e OCBOCHHUSI MPOTPaMMBbI 00ECIIEeYMBAETCS PEIICHHEM COOTBETCTBYIOMUX 3a1ad. [IpuopureTHbIMuU 3a1auamMu
ocBoeHus Kypca «['eomerpun» Ha 6a30BoM ypoBHE B 10—11-X ki1accax siBASIIOTCS:

o bopMUpOBaHUE TIPEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM KYyJbTYphl M OCO3HAaHHE €€ B3aMMOCBS3U C
OKPYXaIOIIUM MUAPOM;

o (hopMUpPOBaHUE TMPEJICTABICHUS O MHOTOTPAHHMKAX U TeJIaX BPAILCHHS KaK O BaXXHEHUIIUX MaTeMAaTHYECKUX MOJIEIISX,
MO3BOJISIFOIIMX OMUCHIBATh U U3y4YaTh PA3HBIC SABJICHUS OKPYKAIOIIETO0 MUPA;

« (hopMUpPOBaHKE YMEHUSI pacO3HABATh HA YEPTEKAX, MOJEISAX U B peaIbHOM MUPE MHOTOTPAaHHUKH U Tejla BpalleHus;

e OBJIQJICHUE METOJaMU PEIICHUs 3aa4 Ha MOCTPOEHHUS Ha U300PAKEHUSIX POCTPAHCTBEHHBIX (PUTYD;

o (hopMUpPOBAHKE YMEHHSI ONEPUPOBATH OCHOBHBIMU MOHATHSIMU O MHOTOTPAaHHUKAX M TejaxX BpalEHUS] U UX OCHOBHBIMU
CBOMCTBaMU;

e OBJIAJICHUE aJTOPUTMAMHU pEIICHUS OCHOBHBIX THUIIOB 3a7a4; (OPMHUpPOBAHHWE YMEHUS IIPOBOJHWTH HECIOKHBIC
JIOKA3aTEJIbHBIC PACCYXK/ICHHUS B XOJI€ PEIICHUS CTEPEOMETPUUECCKUX 3a7a4 U 3a]1a4 C MMPAKTUYECKUM COAECPKAHUEM;

e PA3BUTHEC HWHTC/UICKTYaJbHBIX W  TBOPYECKMX CIOCOOHOCTEH  OOydYarolIUXCs, IO03HABATCIPHOM  aKTHBHOCTH,
MCCIIEIOBATEIIbCKUX YMEHUN, KPUTUUHOCTH MBIIJIEHUS;

o popMupoBanue ¢GyHKIUOHATHLHOM T'PAMOTHOCTH, pPEJICBAHTHON TEOMETPHH: YMEHHE pacro3HaBaTh MPOSIBICHUS
TCOMETPUYECKUX TIOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIBbHBIX JKU3HEHHBIX CHUTYAIlUAX M MPU H3YUYCHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEN, (POpMYJIMPOBATh UX HA S3bIKE TEOMETPUU U CO37aBaTh



F€OMETPUYECKUE MOJEIU, NMPUMEHATH OCBOCHHBIM T€OMETPUYECKUM amnmapar [JIsl PELICHHs INPAKTUKO-OPUEHTHUPOBAHHBIX

3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH ITOJTYyYECHHBIEC PE3YJIbTATHI.

OTnMYUTENBEHON OCOOEHHOCTBIO NPOrPAMMBI SIBISETCS BKIIOUEHHE B KypC CTEPEOMETPHM B Hadalle €ro M3y4deHus 3ajad,
pelIaeMbIX Ha YPOBHE HHTYUTHMBHOIO IO3HAHMSA, W OIpPENEICHHBIM O0pa3oM OpraHu30BaHHas paboTa HaJ HHUMH, 4YTO
CIOCOOCTBYET Pa3BUTHIO JIOTUUYECKOTO U MPOCTPAHCTBEHHOI'O MBILUICHUS, CTUMYJIUPYET IPOTEKaHUE UHTYUTUBHBIX MIPOLIECCOB,
MOTHBHPYET K JAIBHENIIEMY U3YUEHUIO IIPEIMETA.

[Ipeanourenue oTnaercs HAMISAHO-KOHCTPYKTUBHOMY METOJy OOy4YEHHs, TO €CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH
OCHOBE YYyBCTBEHHOCTbH IPEIMETHO-ITPAKTUYECKON AEATENBHOCTU. Pa3BuTHE NPOCTPAaHCTBEHHBIX MPEACTABICHUHN Y ydalluxcs B
Kypce CTEpEOMETPUU MPOBOJUTCS 3a CUET PELICHUs 3a7ad Ha CO3JaHKue IIPOCTPAHCTBEHHBIX 00Pa30B U 3a/1a4 HA ONEPUPOBAHUE
IIPOCTPAHCTBEHHbIMU OOpa3zamu. CozgaHue oOpa3za IPOBOAMTCSA C ONOPOM Ha HAISOHOCTh, a ONEPUPOBAHHE OOpa3oM — B
YCIIOBUSAX OTBJIEUYECHHUS OT HATJIIJTHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJHOIO COACPKAHMUS.

OcHoBHbIE cojfiepkaTenbHble TUHUN Kypca «['eomerpun» B 10—11-x kiaccax: «MHororpaHHuku», «lIpsMble U TUIOCKOCTH B
npocTpaHcTBe», «Tena BpamieHus», «BEKTOpbl M KOOPAMHATHL B IPOCTPAaHCTBE». DOpPMUPOBAHHUE JIOTMYECKUX YMEHUM
pacnpeneseTcss He TOJIBKO 0 COAEPKATEIbHbIM JIMHUAM, HO U 110 TOAaM 00y4eHMsI Ha yPOBHE CPEAHET0 0011ero o0pa3oBaHusl.

Conepxanue 00pa3oBaHMsl, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS pabouell MporpamMmbl, pacipeaeIeHHbIM
no rogam oOy4eHHs, CTPYKTYPHUPOBAHO TakKUM OOpa3oM, 4YTOObl OBJAJCHHE T€OMETPUUYECKUMH TMOHATHSIMHU U HABBIKAMH
OCYUIECTBJISUIOCH TOCIEI0BATENBHO M MOCTYNATEIbHO, C COONIIOJACHUEM MPUHIMUIIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS
BKJIFOYAJIUCh B OOIIYIO CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJarouXcsi, pacluupsis U yriiyousis ee, o0pa3ysl NpoYHbIe
MHO>KECTBEHHBIE CBSI3H.

Ha uzydenne reomerpuun otBoauTcs 2 yaca B Henmento B 10-m kiacce u 1 wac B Henmento B 11-M Kiacce, Bcero 3a JiBa roja
oOyuenus — 102 yueOHbIX yaca.

s peanu3anuy MPOTPAMMBI UCTIONB3YIOTCS yUEOHHWKH, JOMYIIEHHBIE K HCIOJB30BAHUIO TPU peaM3alid HWMEIOIUX
roCyJapCTBEHHYIO aKKPEAUTALMIO 00pa30BaTeNIbHbIX MPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOI'O OOWIEro, CPeAHEro oOIIero
oOpa3oBaHMsl OpraHU3alMsAMH, OCYIIESCTBISIIONIMME 00pa30BaTENbHYIO JAESITEIbHOCTD, IPUKA30M MMHIPOCBEIIEHUSI  OT
21.09.2022 Ne 858:
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o Marematuka. I'eomerpus, 10 wmacc/Mepsnsik A.I'., Homuposckuit J[.A., Ilomonckmit B.b., Sxup M.C.; monm pen.
[Togonbckoro B.E., OO0 «M3narensckuii ieHTp "BEHTAHA-I'PA®"»; AO «M3natensctBO "[IpocBemienue»;

» Marematuka. ['eomerpus, 11 xmacc/Mep3msk A.I'., Homuposckuit J[.A., [lononckuit B.b., SAxup M.C.; mox pen.
[Toponwsckoro B.E., OO0 «M3patenbckuii ientp "BEHTAHA-I'PA®"»; AO «M3natenbcTBO "[IpocBenieHue"»;

DOneKTpoHHbIE 00pa30BaTENIbHBIE PECYpPChl, JOMYIIEHHbIE K UCIOJIb30BAHUIO MIPU peau3alliid HUMEIOUUX TOCYJapCTBEHHYIO
aKKpeIuTaluio  00pa3oBaTeNbHBIX  NPOrpaMM  HAYaJbHOrO  OOIIEro, OCHOBHOTO  OOINEro, CpeaHero  oOIIero
oOpazoBanus npukazom Munnpocseuienus ot 04.10.2023 Ne 738:

« DJIEKTPOHHBIN 00pa3oBaTeNbHbIN pecype «lomamnue 3ananus. Cpennee obuiee oopazoBanue. ['eometpusi», 10—11 kiacc,
AO «M3parensctBo "lIpocBemenue"»;

CopepxaHue y4eOHOro Kypca

10-#i kiaace

IIpsiMble M TVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUS cTepeoMeTpur. Touka, mpsiMasi, TNIOCKOCTh, TPOCTPaHCTBO. [loHATHE 00 aKCHMOMATHYECKOM TOCTPOCHHUH
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3auMHoOe pacnonokeHue MNpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapayiebHble M CKPELIUMBAIOIIMECS MpPSMBIE.
[TapamienbHOCTh MPSAMBIX M IJIOCKOCTEW B MPOCTPAHCTBE: NapalljiesibHbIE MPSIMbIE B MPOCTPAHCTBE; MAPaUIEIbHOCTh TPEX
NpSAMBIX; NApPAIEIBHOCTh NPSIMOM W IMIOCKOCTU. YTJbl C COHANpaBICHHBIMA CTOPOHAMH; YIOJl MEXAYy MpSIMbIMA B
npoctpaHcTBe. [lapannenbHOCTh MIOCKOCTEH: MapaieNbHble IIOCKOCTH; CBOMCTBA MapayljiesibHbIX miiockocTel. [Ipocteiimme
MIPOCTPAHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadp, KyO, Mapajiesenune/; NoCTPOeHHE CEUSHHI.
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IleprieHIUKYISIPHOCTh TPSMOM M IIOCKOCTH: NEPNEHAUKYISAPHBIE NPSIMBIE B IPOCTPAHCTBE, NPAMBbIE NapajuIeIbHbIE U
IIEPIICHIUKYJIPHBIE K ITIOCKOCTH, MIPU3HAK MTEPIEHNKYJIIPHOCTH NPSIMOM U INIOCKOCTH, TEOPEMA O MPAMOU NEPIEHIUKYIIIPHON
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YIOJI MEXAY NPAMON U IJIOCKOCTBIO; IBYTPAHHBIN YIOJI, INHEWHBIM Yo ABYTPAHHOTO YIJIA.
[lepnieHAUKYNISp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 IJIIOCKOCTH, IPOEKLUs PUTYpPbI
Ha IUIOCKOCTbh. [lepneHAuKyJISIpHOCTh IUIOCKOCTEW: IPU3HAK NEPHEHAMKYJISIPHOCTH JBYX IUIOCKOCTeH. Teopema o Tpex
MIEPIICHIUKYJIAPAX.

MHoOrorpaHHuKHu

[loHATHE MHOTrOrpaHHMKAa, OCHOBHBIE JJIEMEHTHI MHOTOIDAaHHWKA, BBINYKJIBIE M HEBBITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKa
MHOrorpanauka. [Ipusma: n-yrojapHas npu3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsMas U HAKJIIOHHAsl PU3Mbl; OOKOBas U MOJHAs
IIOBEPXHOCTH Ipu3Mbl. [lapauienenunes, npsAMOyroabHbIN Napajulesienunes] u ero ceoicrsa. [Iupamuaa: n-yroiapHas nupaMuna,
IpaHd U OCHOBAaHME NMUPAMHUJIbL; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/Ibl; IPAaBUIbHAS U yCEUEHHAs MUPaMUIa. DJIEMEHTHI
npu3mMbel U nupamMuibl. [IpaBuibHbIE MHOTOIDAHHUKM: IIOHATHE IIPABUJIBHOIO MHOIOIPaHHUKA; I[pPAaBUJIbHAs IpU3Ma WU
IpaBWIbHAs NMUpaMHa; NMpaBUWIbHAS TPEyrojibHas NMUpaMuga U MpPaBUIIbHBIA TeTpasap; KyO. IlpencraBieHue o mpaBHIIBHBIX
MHOTOTPAaHHMKAX: OKTA3IP, AOJAEKa’Ap U UKocaraAp. CedeHus MpU3Mbl U TUPAMUIBI.

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMCETPUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IJIOCKOCTHU. DJIEMEHTHI CUMMCTpPHUHU B IMHUPpaAMHUIAX,
ImapaJuiCJICImIICc iax, nmpaBUJIbHbBIX MHOTOI'PAHHHUKAX.

Boluucnenue 5»1€MEHTOB MHOTOTPAHHMKOB: peOpa, auaroHanu, yribl. [lnomans OOKOBOM MOBEPXHOCTH M TOJHOM
MMOBEPXHOCTHU TMPSMOM MPHU3MBI, IUIONIA/Ib OCHOBAaHUI, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpusmbl. [lmomians 60koBOM
MMOBEPXHOCTHU U MOBEPXHOCTU MPABWILHON MUpaMUIbl, TEOpEeMa O IUIOIIA1 yceueHHOU nmupaMuibl. [lonstre 06 o6beme. O0beM
MMUPAMU/IBI, TPU3MBI.

[TonoGubIe Tena B mpocTtpancTBe. COOTHOIIEHUS MEXKY IIIOMIAISIMU TOBEPXHOCTEN, 00beMaMU MOA0OHBIX TE.

11-¥ kiaace

Tesia BpalmeHus



[Hunuaapuueckas MOBEPXHOCTh, OOpa3yoliue HJIMHAPUYECKOM MOBEPXHOCTH, OCh I[HJIMHAPUYECKOW MOBEPXHOCTH.
[unusap: ocHOBaHMs U OOKOBasi IOBEPXHOCTb, 00pa3yrollas U 0Ch; IJIOMIAAb OOKOBOW M MOJHOW MOBEPXHOCTH.

KoHunueckass moBepXHOCTb, 00pa3yrolIMe KOHUYECKON MOBEPXHOCTH, OChb U BepIIMHA KOHHUYECKOW mMoBepxHocTH. Konyc:
OCHOBaHME W BepIIMHA, 00pasyrollas U OCh; IJIOMIAb OOKOBOW M MOJHOW MOBEPXHOCTU. Y CEUEHHBINH KOHYC: oOpasyroliue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: neHTp, paamyc, JUaMeTp; IUIOmaab MOoBepXHOCTH chepbl. B3aumHoe pacnonoxenune chepbl W MIOCKOCTH;
KacaTeJbHas MJI0CKOCTh K cdepe; MIomaab chepsl.

N300pakeHue Teq BpalleHHs Ha MIIOCKOCTU. Pa3BepTka LUIMH]Ipa U KOHYCA.

KomOuHanuu Tenm BpalieHuss U MHOTOTPaHHUKOB. MHOTOrpaHHHMK, ONMHMCAHHBIM OKoJio cdepbl; cdepa, BOUCAHHAS B
MHOTOTPAHHMK, I TEJIO BPAICHUS.

[Tousatue o0 oO0wveMe. OcCHOBHBIE CBOWCTBA 00beMOB Tel. Teopema 00 oObeMe MNPSIMOYTOJIBHOTO Mapajlesienunena u
cienctBus u3 Hee. OObeM MUIKMHIPA, KoHyca. OObeM I1apa U 1miomaib chepsl.

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IJIOMIAIIMU TOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TEJI.

Ceuennst nunuHapa (MapajijieIbHO W MEPIeHIUKYISIPHO OCH), CEYeHHS KOHyca (TapajuieTbHO€ OCHOBAHUIO W TPOXOSIIee
4yepe3 BEPIIUHY), CEUEHHUS apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocty U B npocTpaHcTBe. CI0KEHHE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue
BEKTOpa IO TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBwiio mapamnenenunena. PemenHue 3amad, CBSI3aHHBIX C NPUMEHEHUEM
IpaBuJl JEUCTBUM ¢ BeKTopamu. lIpsMoyronpHas cucremMa koopauHar B mnpoctpaHcTBe. Koopaunatel Bektopa. lIpocreimme
3a7]a4d B KOOpJMUHATaX. YTOJ MeX1y BekTopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB. BbhIUKCIEHNE YTIIOB MEXIY NPSIMBIMU U
ILIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METO/I PU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



MnaHnpyemblie pe3ynbTaTbl OCBOEHUS Yy4eOHOro Kypca

JINYHOCTHLIE pe3yinbTaTbl

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS MTPOTrpaMMbl y4eOHOT0 Kypca «I eoMeTpus» XapakTepU3yIOTCs:

Fpamancxoe BOCIIUTaAHHC:

C(OPMHUPOBAHHOCTBIO TPAXKIAHCKON MO3ULIMU OOY4YaroOIIErocss KaK AaKTUBHOTO W OTBETCTBEHHOI'O YJIEHA POCCHICKOTO
oOIIeCTBa, MPEICTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP
IPaXXJAHCKOrO 001ecTBa (BBIOOPHI, OMPOCHl W Tp.), YMEHHEM B3aMMOJEHCTBOBATh C COLUUAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBHUM C UX PYHKIMSIMU U HA3HAYCHHUEM.

HanI/IOTI/I‘leCKoe BOCIIMTAHMUC:

c(hOPMHUPOBAHHOCTBIO POCCHMCKOM TPaKIAHCKOM MJICHTHYHOCTH, YBaXXCHHMS K MPOUIIOMY M HACTOSIIEMY POCCHUCKOMN
MaTE€MaTUKH, IEHHOCTHBIM OTHOLICHUEM K JIOCTHKEHUSM POCCHHUCKUX MAaTEMATUKOB U POCCUMCKOW MaT€MaTUYECKOW IIKOJIbI, K
HCITOJIb30BAHUIO THX JIOCTHKEHUM B IPYTHX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHMEM JyXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa; CHOPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO
MOBEJICHUS], CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U AESATEIbHOCTHhIO YUEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOUYMBOIO OYIyILIETO.

ICTEeTHYECKOE BOCIIUTAHUE:

OCTCTUYCCKMM OTHOHMICHHUCM K MHPY, BKIIO4Yasd 3CTCTUKY MATCMATHUUYCCKUX SaKOHOMepHOCTeﬁ, 06’BCKTOB, 3aga4, pemeHm?I,
paccynqleHI/HTI; BOCIIPUHUMYHNBOCTBIO K MATEMATHUYCCKHUM ACIICKTaM Pa3/IMYHbIX BUAOB NCKYCCTBA.

du3nyeckoe BOCNIUTAHUE:



c(OPMUPOBAHHOCTHIO YMEHHSI IPUMEHATh MaTeMaTUYECKUE 3HAHUSA B MHTEpECax 30pPOBOT0O M 0€30MacHOro odpasa >KHU3HH,
OTBETCTBEHHOTO OTHOIICHHMS K CBOEMY 3JI0POBBIO (370pOBOE MHUTAaHUE, COANAHCHUPOBAHHBIA PEXUM 3aHATUA M OT/IbIXA,
perynspHasi ¢u3nyYecKas aKTUBHOCTH); (DU3MUECKOTO COBEPIICHCTBOBAHUSA, NPU 3aHATHUAX CIOPTHUBHO-03J0OPOBUTEIHHOM
NEATEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHMEM IICHHOCTH TPYAOJIIOOUS; HMHTEPECOM K pasIudHbIiM cdepam TpodhecCHOHaATHLHOM
NeSITeTLHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKOW U €€ MPUIIOKEHUSIMH, YMEHHUEM COBEPIIaTh OCO3HAHHBIN BBHIOOP Oyaymieit mpodeccuu
U peaM30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MAaTEMAaTHUYECKOMY OOpa30BaHUIO U
CaMOOOpa30BaHUI0 HA MPOTHKEHUM BCEU KU3HU; TOTOBHOCTHIO K AKTMBHOMY YYacTUIO B PEIICHUM MNPAKTUYECKUX 3ajad
MAaTEMATUYECKOM HAIPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHE:

c(hOPMUPOBAHHOCTHIO AKOJIOTMYECKOM KYJIbTYphl, TMOHHUMAHUEM BIHUSHUS COIMAIbHO-PKOHOMHUYECKUX IPOIIECCOB Ha
COCTOSIHUE MPUPOJHON U COLUAIBHOM CpeJibl, OCO3HAHUEM TJI00aJIbHOTO XapaKTepa dKOJIOTUUECKUX MpoOIeM; OpueHTalue Ha
MPUMEHEHUE MaTeMaTUYECKUX 3HAHUMU JJIsl PEIICHUs 3a/1a4 B 00JIACTU OKPYXKAIOIIEH Cpe/ibl, IIIaHUPOBAHUS MOCTYIIKOB U OLICHKU
X BO3MOXHBIX MOCJEICTBAMN 11 OKPYKAKOIIEH CPEIbI.

HeHHOCTI/I HAYYHOI'O MMO3HAHUSA

c(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKM W OOIIECTBEHHOM
MPaKTUKH, MOHUMAHUEM MaTEMaTUYECKON HayKu Kak c(epbl YeTOBEUYECKOMN NESITEeNbHOCTH, ITANIOB €€ Pa3BUTHUSI U 3HAYMMOCTH
JUTSL Pa3BUTHS LIMBWIIM3ALMU; OBJIAJICHUEM SI3IKOM MAaTEMaTUKH U MAaTEMaTUYECKOM KyJbTypOH Kak CPEeJICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

MeTan peaMeTHbIe pe3yJibTaThbl



MetanpeameTHble pe3ylbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTro Kypca «l'eoMeTpus» XapakTepus3yloTcs OBIJIAJCHHUEM
YHHUBEPCATbHBIMU NMO3HABATEJIbHBIMHU JICHCTBUSIMHU, YHHUBEPCAIbHBIMH KOMMYHHKATHUBHBIMU JICHCTBUSIMU, YHHUBEPCAIbHBIMU
PETYJIATUBHBIMU JIEUCTBUAMHU.

1) VuuBepcanabHbIC IO3HABATEJbHBIE JCIHCTBUSA, 00ecreunBaloT (OpMUpOBaHHE Oa30BbIX KOIHUTHUBHBIX IIPOLIECCOB
oOyyaromuxcsi (OCBOGHHE METOAOB MMO3HAHMS OKPYXKAIOIIET0 MUpPA; MPUMEHEHUE JTOTMYECKUX, UCCIIEAOBATEILCKUX OIEepalui,
yMeHHH paboTaTh ¢ nH(MOpMaLne).

Ba3oBble Jiornyeckue aeiicTBHA:

o BBISBISITh M XapaKTEPU30BATh CYIIECTBEHHbIE MPHU3HAKA MATEMAaTHMYECKUX OOBEKTOB, MOHSTHUNA, OTHOIIEHUN MEXIY
HNOHATUAMHU; (HOPMYJIHUPOBATh ONPEACIICHUS MOHATUHN; YCTAaHABIMBATh CYIECTBEHHBIM NpU3HAK KilaccU(UKAIMK, OCHOBAaHUS
JUIs1 0000I1IEHUS U CPAaBHEHUS, KPUTEPUU MPOBOJIMMOTO aHAIN3A;

e BOCIIPMHUMATbh, (POPMYJIMPOBaTh U NpeoOpa3oBbIBaTh CYXKACHHS: YTBEPAUTEIbHBIE M OTpHULATENIbHbIC, €IUHUYHBIC,
YaCTHbIE U OOLIHUE; YCIOBHBIE;

o BBISIBJISITh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTUBOpeUrs B (PakTax, JAHHBIX, HAOJIONCHUSIX H
YTBEPKJICHUSX; ITPEAJIaraTh KPUTEPUH J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

o JIETIATh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUN, yMO3aKIIOUEHUH 110
aHaJIOruH;

o POBOJIUTH CAMOCTOSITEJILHO JI0OKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHHUM (IpsIMble U OT MPOTUBHOTO), BBHICTPAMBATh
apryMeHTaluIo, IPUBOJAUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBObL;

o BBIOMpaTh CHOCOO penieHus y4yeOHOM 3ajaud (CpaBHUBATh HECKOJIbKO BapUaHTOB pEUIeHUs, BBIOMpaTh Haubosee
HOJXOJSIIMHA C yYETOM CaMOCTOSITENIbHO BbIJICJICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBarebcKkue 1eiCTBUA:

e UCTIOJB30BAaTh BOIPOCHl KaK KCCIEIOBATEILCKAN WHCTPYMEHT TMO3HaHUS, (OPMYyIMPOBATH BOMPOCH], (PUKCHUPYIOIIHE
MPOTUBOpPEUHE, MPOOJIeMy, yCTaHABIMBATh UCKOMOE U JaHHOE, (OpMHUpPOBATh TUIOTE3Yy, aprYMEHTHPOBATH CBOIO IMO3UIIHUIO,
MHEHUE;

e IPOBOJIUTh CAMOCTOSITEILHO ~CIUIAHUPOBAHHBIM HAKCIEPUMEHT, HCCIAEJOBAHUE 110 YCTAHOBJICHHUIO OCOOCHHOCTEU
MaTeMaTHYECKOro 00BEKTa, SIBJICHUS, MMPOIECCA, BHISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMH, POIECCAMU;



¢ CAMOCTOATENBHO (HOPMYIHUPOBATh 0OO0OIIEHUSI U BBIBOABI MO pE3ysbTaTaM MPOBEACHHOIO HAOIOIEHUS, UCCIEI0BaHus,
OILICHHUBATbH JJOCTOBEPHOCTH MOITYUYCHHBIX PE3YJIbTATOB, BHIBOJOB U 000OIICHHUIA;

e IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE IIPOLECCA, a TAKXKE BBIIBUIAaTh NPEANOJIOKEHUS O €ro Pa3sBUTHUM B HOBBIX
YCIIOBHSIX.
Pabora ¢ nunpopmanueii:

e BBIABIIATH AePUIMTH HHPOPMAIIMHK, JAHHBIX, HCOOXOIUMBIX JIJIs1 OTBETA Ha BOIIPOC U JIJIS PEIICHUS 3a1a4u;
e BBIOMpATh MHPOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIPETHPOBATH
UH(POPMAITHIO PA3TMYHBIX BUAOB U (POPM IPEICTABICHHUS;
o CTPYKTYPHPOBATh HH(POPMAIIHIO, PEACTABIIATE €€ B PA3IUYHBIX (popMax, MILTIOCTPUPOBATh rpapHUeCcKu;
o OIICHUBATH HAJICKHOCTH HHPOPMAITUH IT0 CAMOCTOSITEIILHO CHOPMYITHPOBAHHBIM KPUTCPHUSIM.
2)  YHuBepcaabHbIc KOMMYHHMKATHBHbBIE JICHCTBUSA,  0OecreunBaloT  CHOPMUPOBAHHOCTh  COITMAIBHBIX  HABBIKOB
oOyJarommxcs.

Oo01menue:

¢ BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKJEHUS B COOTBETCTBUHU C YCIOBUSAMH M LIEJIAMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO
BBIpAXKaTh CBOKO TOYKY 3PEHUS B YCTHBIX M IIMCBbMEHHBIX TEKCTaX, JAaBaTh IOACHEHUSA 10 XOAYy PELIEHUS 3aJauH,
KOMMEHTUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

¢ B X07Ie 00CYXJIeHHS 3a7]aBaTh BOIIPOCHI MO CYLIECTBY OOCYXK/1aeMOW TE€MbI, MPOOJIEMBI, pelIaeMOi 3a/laui, BbICKA3bIBATh
WJICH, HAIICJIICHHBIE HAa IOMCK PELICHMS; COIOCTABIIATh CBOU CYXIEHHS C CYXICHUSMH JPYIMX YYaCTHHKOB JHAJIOTra,
0OHapyKUBaTh PA3IMUNE U CXOJCTBO MO3UIUI; B KOPPEKTHON (popMe (popMyTnpoBaTh pa3HOrIacHs, CBOM BO3PAKEHUS,

o IPE/ICTABIIATH PE3YJIbTAThl PEIICHUS 331a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA; CAMOCTOSITEILHO BBIOUPATh (popmar
BBICTYIUICHHUS C YYETOM 3a/1ay MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.
CorpyaHuyecTBo:

o IOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIUWBHUIYAIbHOW pabOThl MPU PEHICHUH Y4YeOHBIX 3aady;
OPUHUMATh 11€JIb COBMECTHOM AESTENbHOCTH, MIIAHUPOBATh OPraHMU3AIUMI0 COBMECTHOW paboThl, paclpenensTh BUAbI padoT,
JIOTOBApUBATHCA, 00CYKAaTh MPOLECC U pe3yJbTaT paboThl; 00001IATh MHEHUSI HECKOJIBKUX JIFOJIEH;



e Y4aCTBOBATh B IPyNMIOBBIX (hopMax paboThl (00CykaeHNS, 0OOMEH MHEHUN, MO3TOBbIE IITYPMbI U UHBIE); BBITOJIHATH CBOIO
4acTh padOThl U KOOPAMHUPOBATH CBOM ACHCTBUA C APYIMMHU WIEHAMH KOMaH[bl; OILIEHMBAaTh KAa4eCTBO CBOEro BKJaJa B
OOIIHI MPOYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) YHuBepcanpHblEe peryasiTHBHbIE 1EHCTBUS, 00eCIeUNBatOT (POPMUPOBAHNE CMBICTIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB
JINYHOCTH.

CaMOOpFaHI/I3aHI/IH:

e COCTaBIIATh IUJIAH, AJTOPUTM PEIICHHS 3a7a4d, BBHIOMPATh CIOCOO pEIICHUS C YYETOM HWMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPHUAHTHI PEIICHUH C YIETOM HOBOM MH(MOPMAITHH.
CaMOKOHTPOJIb:

o BJIQJICTh HaBbIKAMM MO3HABATEIbHOU pe(IEKCUU KaK OCO3HAHUSI COBEPLIAEMBIX JACHCTBUI M MBICIUTEIBHBIX MPOLIECCOB,
UX pe3yJbTaTOB; BIAJETh CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJISI Mpoliecca M pe3ysibTaTa PEUICHUs] MaTeMaTU4eCKOou
3a7a4u;

o IPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTbH IIPH PEIICHUM 3a7a4M, BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEMH;

o OLICHUBATh COOTBETCTBHE pE3yJibTaTa LEJIU M YCIOBUSAM, OOBSACHATH NPUUYUHBI JOCTHKEHUS WM HEJOCTHXKECHHS
pe3ynbTaTOB JIEATEILHOCTH, HAXOAUTH OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY ONBITY.

N pPeaAMeTHbIe pe3ynbTaThbl

10-# kiaacce

OneprpoBaTh NOHATUSAMHU: TOUYKA, IPAMasi, IIIOCKOCTb.

HpI/IMCHSITB AKCHUOMBI CTGpCOMeTpI/II/I 1 CICACTBHUA U3 HUX HpI/I pe]_HeHI/II/I F€0MeTpI/IIICCKI/IX 3a1a4.
OrniepupoBatTh NOHIATUSMU: MAPAIIIETLHOCTD U MEPIECHIUKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEH.

KnaccuduimpoBats B3auMHOE pacloOKEeHHUE MPSMBIX U MJIOCKOCTEN B IPOCTPAHCTRBE.



OnepupoBaTh TOHATUSMHU: JABYTPAHHBIM Yrojl, TPaHU JABYTPAHHOTO yria, peOpo IBYIpaHHOTO YIiia; JMHEWHBIM yroi
JIBYTPAHHOTO YIUIa; TPpaJdyCHas Mepa JBYTPAHHOTO YIJIA.

OHCpHpOBaTB IMOHATUAMU: MHOI'OTPAHHUK, BBIHYKHLIﬁ u HCBBIHYKHBIﬁ MHOI'OT'paHHHUK, 3JJICMCHTbBI MHOI'OT'PpAHHHUKA,
HpaBHHBHBIﬁ MHOTI'OI'PaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHUKOB (TUpaMuia; Mpru3Ma, NpsMOoyToIbHBIN Mapaienenumnes, Kyo).

KnaccuduimpoBaTs MHOrOrpaHHUKH, BBIOMpass OCHOBAHUS IS KiIacCU(UKALNUU (BBITYKJIbIE U HEBBITYKJIble MHOTOTPAHHUKH;
MIPaBUJIbHBIE MHOTOTPAHHUKH; MPSMbIE U HAKJIOHHBIE TPU3MBI, IAPaJUICIICIIUIIE b ).

OHepHpOBaTB IMMOHATHUAMU: CCKYIAs IJIOCKOCTh, CCUCHNC MHOTOI'PAaHHUKOB.
OOBACHATH IMPUHOUIIBI IIOCTPOCHUA CG‘JGHI/II;'I, HCIIOJIB3YsS MCTOI CIICAOB.

CrpouTh ceyeHuss MHOTOTPAHHUKOB METOJOM CIJIEJIOB, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKHU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemars 3aJa4d Ha HaAXOXIACHHUC TI'COMCTPHUYCCKHX BCIWYHUH IIO 06pa3uaM WK  aJIropuTMaM, IIPUMCHAA HN3BCCTHBIC
AHAJIMTHYCCKUC MCTOJIbI IIPU PCHICHHWH CTAHAAPTHBIX MATCMATHYCCKHX 3a/Jlad Ha BBIYHCJIICHUC paCCTOHHI/Iﬁ MCKAY ABYM:
TOYKaMHu, OT TOUYKH OO Hp}IMOI\/JI, OT TOYKH A0 INIOCKOCTH, MCKAY CKPCIINBAIOITUMUCA IIPSAMBIMU.

Pematn 3aJladi Ha HaXO0XKJIACHHUC TCOMCTPHUUCCKUX BCJIWYHUH 110 06pa3uaM WM aJIroputMaM, IPHUMCHSSA HW3BCCTHBIC
AHAJIMTUYCCKHUEC MCTOABI ITPpXU PCIICHUN CTAHJAAPTHBIX MATCMATUYCCKHX 3a/la4 Ha BBIYHMCICHHUC YITIOB MCIKAY CKPCIINBAIOIINUMUCIA
MNpAMBIMH, MCIKIAY HpHMOﬁ " INIOCKOCTBIO, MCIKAY INNIOCKOCTSAMMU, JIBYTI'PAHHBIX YTJIOB.

Boraucisate 00beMbl U TUIOIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma, MTUPAMKIA) C MPUMEHEHUEM (DOPMYIT; BHIYUCIISTH
COOTHOILICHUSI MEXIY TUIOMIASIMUA MIOBEPXHOCTEH, 00beMaMHU 1MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUSIMH: CHMMETPHUS B IMPOCTPAHCTBE; IECHTP, OCh M IIOCKOCTh CHMMETPHH, IIEHTP, OChb M IIJIOCKOCTH
CUMMETPHUU QUTYPHI.

N3Bnekats, TpeoOpa3oBbIBATh W HMHTEPIPETUPOBATH HHQPOPMAIUIO O MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax,
MPEJICTABICHHYIO HA YEPTEXKaX U PUCYHKAX.



[TpumensiTh reomeTpuueckue paKThl JUIs pEIICHUs CTEPEOMETPUUYECKUX 3aad, IPEANOoaralouX HECKOJIbKO IaroB petieHus,
€CJIM yCIIOBUS IIPUMEHEHUS 3a1aHbl B IBHOU (popme.

[IpuMeHsITh TpocTEHIHMEe MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBl TIPH  PEIICHUU
CTEPEOMETPUICCKHX 3a/1a4.

[IpuBoaNTs NpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U JKM3HHU, PACIIO3HABATH NPOSBICHHUE 3aKOHOB
re€OMETPUU B UCKYCCTBE.

HpHMeHHTB IMOJYUYCHHBIC 3HAHHA Ha IIPAKTUKC. aHAJIM3UPOBATH PCAJIBHBIC CUTydAllMU W IIPUMCHATH H3YUYCHHBLIC IIOHATHUSA B
IIpoHecce IIOHCKa PCHICHUA MATCMAaTHYCCKHU C(l)OpMYJIHpOBaHHOI;’I HpO6JI€MI>I, MOACIIMPOBATL PCAJIbHBIC CHTYAllMKW Ha S3BIKC
reoMeTpun, UCCICA0BATE ITOCTPOCHHBLIC MOACIN C HCIIOJIB30BAHHUCM I'COMCTPHUYCCKUX MOHATUH U TCOPCM, aIlllapara EUIFG6pBI;
peuaTth NPAKTUICCKUC 3ada491, CBA3aHHbIC C HAXO0KACHUCM I'COMCTPHUICCKNX BCJIMYIHNH.

11-i kaace

OnepupoBarh MOHATUSMU: UUJIUHAPUYECKAs] TMOBEPXHOCTh, OOpa3yrollve UWIMHAPUYECKOM MOBEPXHOCTH; LIMIMHID;
KOHHUYECKAsl IOBEPXHOCTh, 00pa3yIole KOHMYECKOW MOBEPXHOCTH, KOHYC; chepruuecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HWJIUHIP, KOHYC, cdepa U map).
OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.
KnaccuduimpoBats B3auMHOE pacrosiokeHue chepol U MI0CKOCTH.

OnepupoBaTh NOHATHSMU: IIAPOBON CErMEHT, OCHOBAHHME CETMEHTA, BHICOTA CETMEHTA; IIApOBOM CJIOH, OCHOBAHUE MIAPOBOTO
CJIOSI, BEICOTA IIAPOBOTO CIIOST; IAPOBOM CEKTOP.

Beraucnars 00beMbl U TIOIIAM TOBEPXHOCTEH TEJ BpallleHUsI, TeOMETPUUYSCKHUX TeJl ¢ TPUMEHEHHuEM (popMyIt.

OnepupoBarh MOHSATUSMU: MHOTOTPAHHHUK, BIIMCAHHBIN B cdepy W ONHCAaHHBIA OKOJIO cdepbl; cdepa, BOHCaHHAS B
MHOTOTPaHHUK WJIA TEJIO BPAICHHUS.

BbIaucnaTs COOTHOIIEHUS MEXTY TIJIONIAISIMU TTOBEPXHOCTEN U 00beMaMu MOJ0OHBIX Tel.



N300paxats u3ydaeMblie (UTYphl OT PYKH U C IPUMEHEHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUII CBEpPXY, COOKY, CHHU3Y; CTPOUTH
CEUYEHUS TeJl BpallCHUS.

W3Bnekatb, MHTEPIPETHPOBATH U MPeoOpa3oBbIBaTh HHMOPMALUIO O TMPOCTPAHCTBEHHBIX TI'€OMETPHUUECKUX (PUTypax,
IIPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBath MOHSATHEM BEKTOP B MMPOCTPAHCTBE.

BeIMmonmHATE MEWCTBUS CIOKEHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha YMCIIO, OOBSCHITH, KaKUMU
CBOWCTBAMM OHU 00JIaJaf0T.

HpHMGHHTL IMIpaBUJIO ITApAJIJICICIIUIICAA.

OHCpHpOBaTI) MOHATHUAMUA: ACKAPTOBBI KOOPAHWHATBHI B IIPOCTPAHCTBC, BCKTOP, MOAYJIb BCKTOPA, PAaBCHCTBO BCKTOPOB,
KOOpAMHATBEI BEKTOPA, YI'OJI MCXKAY BCKTOpaMH, CKAJIIPHOC ITPOU3SBCACHUEC BEKTOPOB, KOJUIMHCAPHBIC U KOMIIIIAHAPHBIC BCKTOPLI.

HaXO,Z[HTI) CYMMY BCKTOPOB M IIPOU3BCACHHC BCKTOpAd Ha YHUCIO, YIOoJd MCKAY BCKTOpaMH, CKaJIIPHOC IIPOMU3BCIACHUC,
PaCKIaAbIBaTh BCKTOP 110 ABYM HCKOJUIMHCAPHBIM BCKTOPAM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[TpumensTh reomeTpuueckue GpaxKThl JUIsl pEHICHUs CTEPEOMETPUUYECKUX 3aay, IPEANOoJaraoluX HECKOJIbKO IIaroB peLieHus,
€CJIM YCJIOBUS IPUMEHEHUS 3aJJaHbl B SIBHOM (popMme.

Pemars HpOCTGfIHIHG TCOMCTPHUYICCKHUC 3alda91 Ha IIPUMCHCHUC BCKTOPHO-KOOPANHATHOI'O MCTO1A.

Pematn 3a4a4u Ha J0Ka3aTCIIbCTBO MAaTEMATHYCCKUX OTHOIIICHUN U HaX0XXACHUC Nr’COMCTPHUYCCKNX BCIIMYHH I10 o6pa3uaM NI
aJiropurtMam, IpuMCH:AA N3BCCTHBIC MCTOAbI IIPU PCIICHUN CTAHAAPTHBIX MAaTCMATHYCCKHX 3a/1a4d.

[IpumeHsaTe nOpocTedie TPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI NPU  PELICHUU
CTEPEOMETPUYECKHX 3a]a4.



[IpuBOAMTE HpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE M KU3HHU, PACIIO3HABATH MNPOSIBICHUE 3aKOHOB
r€OMETPUU B UCKYCCTBE.

HpHMeHHTB IMOJTYUYCHHBIC 3HAHHA Ha IIPAKTUKE: aHAJIM3UPOBATH PCAJIBHBIC CUTYallUW W IIPUMCHATL M3YUYCHHBIC ITOHATHUA B
IMPpOLCCCC IIOHMCKa PCIICHHA MATCMAaTHYCCKU C(i)OpMYJIHpOBﬁHHOfI HpO6JI€MBI, MOACIIMPOBATE PCAJIbHBIC CHTYAllMM Ha SA3BIKC
reoMeTpumn, UCCJICAOBATE ITOCTPOCHHBIC MOACIN C HUCIIOJIb30BAHUCM I'COMCTPUYCCKUX IIOHATUN U TCOPCM, aIlllapara anre6pLI;
peuiaTth NPAKTUICCKUC 3ada491, CBA3aHHbIC C HAXOKACHUCM I'COMCTPHUYCCKHUX BCJIMIHNH.

TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC

No

HanMeHoBaHMe pa3ieioB U TEM MPOTPaMMBbI

KonungecTBO Yacos

OnextpoHHbIe (HU(POBHIEC)

n/m Bcero| Kontponbnsie | Ilpaktnyeckue 00pazoBatesbHEIE PECYPCHI
paboThI paboThI

1 |[BBenmeHue B CTEPEOMETPHIO 10 https://resh.edu.ru/
https://infourok.ru
2  |lIpsiMbIe ¥ MIJIOCKOCTH B TIPOCTPAHCTBE. 12 1 https://resh.edu.ru/
[TapamiensHOCTh MPSAMBIX M IIOCKOCTEH https://infourok.ru
3  |[IepneHIUKYIAPHOCTH MPSIMBIX U TUIOCKOCTEH 12 https://resh.edu.ru/
https://infourok.ru
4 |[Vriel MeXIy IPSMBIMU U IFIOCKOCTSIMU 10 1 https://resh.edu.ru/
https://infourok.ru
5 |MHororpaHHUKH 11 1 https://resh.edu.ru/
https://infourok.ru
6 ||OOBEMBI MHOTOTPAHHUKOB 9 1 https://resh.edu.ru/

https://infourok.ru




Ne | HammeHoBaHue pa3iesioB U TEM IPOTPAMMBI KonnuecTBo yacos DnekTpoHHbIe (1IU(PPOBHIEC)
/1 Bcero| Konrponsnsie | Ilpakrudeckue 00pazoBatesbHbIE PECYPChI
paboThI paboThI
7 |[ToBTOpEeHHME: CECUCHHS, PACCTOSIHUS M YTIIbI 4 1 https://resh.edu.ru/
https://infourok.ru
OBILIEE KOJIMYECTBO YACOB I10O 68 )
ITPOTPAMME
11 KIIACC
Ne HaumeHnoBanue pa3faeinoB U TeM KonuyecTBo yacoB DneKTpoHHBIE (LIU(PPOBBIC)
/11 IIPOTPaMMBbl Bceero| KoHTponbHbIe [IpakTHuecKue 00pa30BaTEIbHBIE PECYPCHI
paboThI paboThI
1 Tena BpateHus 12 https://resh.edu.ru/ https://infourok.ru
2 OOBEMEBI TEN 5 https://resh.edu.ru/ https://infourok.ru
3 BekTopbl 1 KOOpIMHATHI B 10 https://resh.edu.ru/ https://infourok.ru
[IPOCTPAHCTBE
4 [ToBTOpEHME, 000OIICHHE, 7 https://resh.edu.ru/ https://infourok.ru
cucTeMaTH3allus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I1O 34 0
ITPOTPAMME

HNOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne Tema ypoka

KomuuecTBO yacos

Jara DIIEKTPOHHBIE




n/m Bcero| Kontpomnbhbie | [IpakTudeckue || u3ydeHus U(pPOBBIC
paboThHI paboThI oOpa3zoBaTeIbHbIE
pecypcehl
1 ||OcHOBHBIE OHATHUS CTEPEOMETPUH: TOUKA, mMpsimas, | 1 https://resh.edu.ru/
IJIOCKOCTh, TPOCTPaHCTBO. [IpaBuia n3odpakeHus https://infourok.ru
Ha PUCYHKaX: U300pa)keHUs TIOCKOCTEH,
HapayIeIbHBIX MPSAMbBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
2 |[lonsTHS: TIEpeCceKaIONTNeCs MTOCKOCTH, 1 https://resh.edu.ru/
IIepeceKaromuecs npsiMas 1 mioCKoCThb https: /linfourok.ru
3 |lloHsTHS: IepeceKaroIuecs MIOCKOCTH, 1 https://resh.edu.ru/
IepeCeKaromurecs npsimMas 1 mioCKoCTh https: /linfourok.ru
4 |3HaKOMCTBO ¢ MHOT'OTPaHHHUKAMH, U300paKCHHE 1 https://resh.edu.ru/
MHOTI'OI'paHHMKOB HAa PUCYHKAaX, Ha IPOCKIIMOHHbIX https: /linfourok.ru
gepTekax
5 |HagaibHbIe cBeneHUs 0 KyOe B MUpaMuIe, uxX 1 https://resh.edu.ru/
pa3BEPTKU U Mojaenu. CedeHnuss MHOTOTPAaHHUKOB https: /linfourok.ru
6 |HauanbHbIe CBeficHUS O KyOe U MUpaMHUIE, UX 1 https://resh.edu.ru/
pa3BEPTKU U Mojaenu. CedeHnuss MHOTOTPAaHHUKOB https: /linfourok.ru
7 |ITonsiTHE 00 AKCHOMATHUYECKOM ITOCTPOCHUU 1 https://resh.edu.ru/

CTCPCOMETPUN: aAKCUOMBI CTCPCOMCTPHHN U
CJIICACTBUA U3 HUX

https://infourok.ru




No Tema ypoka KonunyectBo yacon Harta DJIEKTPOHHBIE
/1 Bcero| Kontponsasie | [Ipaktnyeckue || U3YTCHNA muQpoBbIe
paGoTHI paGoTHI o0pa3zoBaTeIbHbIE
pecypchl

8 [[lomsTHE 00 aKCHOMATHYECKOM ITOCTPOCHHUHU 1 https://resh.edu.ru/
CTCPCOMETPHUHU: AaKCUOMBI CTEPECOMETPUHU U https://infourok.ru
CIICZICTBHS U3 HUX

9 ([onsTHE 00 aKCHOMATHYECKOM ITOCTPOCHHUHU 1 https://resh.edu.ru/
CTCPCOMETPHUU: AKCUOMBI CTCPCOMETPHUU U https: /linfourok.ru
CJICZICTBUS U3 HUX

10 |ITonsiTre 00 akCHOMATHYECKOM TIOCTPOSHUH 1 https://resh.edu.ru/
CTCPCOMETPHUU: AKCUOMBI CTCPCOMETPHUU U https: /linfourok.ru
CJICZICTBHS U3 HUX

11 |B3ammHOE pacroyiokeHrue IpsIMBIX B TpocTpadcTee: | 1 https://resh.edu.ru/
IepeCceKaromunecs, napaajieabHbIC U https: /linfourok.ru
CKPEIIUBAIOIINAECS MPSMbIC

12 ||[[TapamienbHOCTh MPSMBIX U TUIOCKOCTEH B 1 https://resh.edu.ru/
MPOCTPAHCTBE: MapalJICIbHbIC MIPSIMbIC B https://infourok.ru
POCTPAHCTBE; MaPaICIbHOCTh TPEX MPSIMbIX

13 ||[[TapayiensHOCTh MPSMBIX U TUIOCKOCTEH B 1 https://resh.edu.ru/
npoctpancTie: [lapannensHOCTh IPAMON 1 https://infourok.ru
IIOCKOCTH

14 ||YTIibl ¢ cOHANPaBICHHBIMHA CTOPOHAMHU 1 https://resh.edu.ru/

https://infourok.ru
15 ||Yroa Mexay npsMbIMU B IIPOCTPAHCTBE 1 https://resh.edu.ru/




No Tema ypoka KonunyectBo yacon Harta DJIEKTPOHHBIE
/1 Bcero| Kontponsasie | [Ipaktnyeckue || U3YTCHNA u(pposeIe
paBoTHI paboTHI 00pa3oBaTeNILHBIE
pecypchl
https://infourok.ru
16 ||Yron Mexay npsiMbIMU B IIPOCTPAHCTBE 1 https://resh.edu.ru/
https://infourok.ru
17 |[MapamiensHOCTh TIOCKOCTEH: MapaiebHbIe 1 https://resh.edu.ru/
IIOCKOCTH https://infourok.ru
18 |CBoiicTBa mapauIeIbHBIX IIOCKOCTEH 1 https://resh.edu.ru/
https://infourok.ru
19 |[IIpocreiimme MpocTpaHCTBEHHBIE (PUTYPHI HA 1 https://resh.edu.ru/
MJIOCKOCTHU: TETPadIp, KyO, Mmapasieaenumne https://infourok.ru
20 |[Toctpoenue ceueHM 1 https://resh.edu.ru/
https://infourok.ru
21 |ITocTpoeHue ceueHwmid 1 https://resh.edu.ru/
https://infourok.ru
22 |KonTtposbHas pabota no teme "[Ipsvbie u 1 1

IUIOCKOCTH B NpocTpaHcTe. [lapannenbHocTb
MPSIMBIX U TJIOCKOCTER"




No Tema ypoka KonunyectBo yacon Harta DJIEKTPOHHBIE

/1 Bcero| Kontponsasie | [Ipaktnyeckue || U3YTCHNA muQpoBbIe
paGoTHI paGoTHI o0pa3zoBaTeIbHbIE
pecypcehbl

23 |[lepreHaUKYIIPHOCTD MPSMON U INIOCKOCTH: 1 https://resh.edu.ru/
NEPIIECHAUKYJIPHBIE IPSIMBIE B IIPOCTPAHCTBE https://infourok.ru

24 |IIpsiMbIe apauieIbHBIC U MIEPIICHINKYISPHBIC K 1 https://resh.edu.ru/
TUTOCKOCTH https://infourok.ru

25 |[IpsiMbIe mapauieNIbHbIC U MIEPIICHIUKYISPHBIC K 1 https://resh.edu.ru/
IIOCKOCTH https://infourok.ru

26 |[Ipu3Hak nepreHIUKYIIPHOCTH MPSIMON U 1 https://resh.edu.ru/
TUTOCKOCTH https://infourok.ru

27 |IIpu3HaK nepreHANKYJIIPHOCTH MPSMOUN U 1 https://resh.edu.ru/
MIOCKOCTH https://infourok.ru

28 |Teopema o psiMOH TIEPIICHANKYISIPHON TUIOCKOCTH || 1 https://resh.edu.ru/
https://infourok.ru

29 |Teopema o mpsAMOI EPIIECHAUKYIIPHOM TIOCKOCTH || 1 https://resh.edu.ru/
https://infourok.ru

30 |Teopema o mpsiMO¥i EPIIEHAMKYISIPHOM TUIOCKOCTH || 1 https://resh.edu.ru/




No Tema ypoka KonunyectBo yacon Harta DJIEKTPOHHBIE
/1 Bcero| Kontponsasie | [Ipaktnyeckue || U3YTCHNA muQpoBbIe
paGoTHI paGoTHI o0pa3zoBaTeIbHbIE
pecypchl
https://infourok.ru
31 |[leprieHAUKYIISAp ¥ HAKIOHHBIE: PACCTOSHUE OT 1 https://resh.edu.ru/
TOYKH JO TJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 httpS: //infourok.ru
TUIOCKOCTH
32 |[leprieHAUKYIISAP ¥ HAKIOHHBIE: PACCTOSHUE OT 1 https://resh.edu.ru/
TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 https://infourok.ru
TUIOCKOCTH
33 |[leprieHAUKYIISAp ¥ HAKJIOHHBIC: PACCTOSIHUE OT 1 https://resh.edu.ru/
TOYKH JO TJIOCKOCTH, PACCTOSTHUE OT NPSIMOM J10 httpS: //infourok.ru
TUIOCKOCTH
34 |lleprieHAUKYJISAP ¥ HAKIOHHBIC: PACCTOSHUE OT 1 https://resh.edu.ru/
TOYKH J0 TJIOCKOCTH, PACCTOSTHUE OT NPSIMOM J10 httpS: /linfourok.ru
TUIOCKOCTH
35 (Yruel B mpOCTpaHCTBE: YTOJI MEXKIY MIPAMON 1 1 https://resh.edu.ru/
IIOCKOCTBIO https://infourok.ru
36 |(AByrpaHHBIi yro, THHESHHBIA yroJl ABYTPAHHOTO 1 https://resh.edu.ru/
yria https://infourok.ru
37 | IByrpaHHBIH yToJI, IMHEHHBIN YTOJI ABYTPAHHOTO 1 https://resh.edu.ru/

yria

https://infourok.ru




No Tema ypoka KonunyectBo yacon Harta DJIEKTPOHHBIE
/1 Bcero| Kontponsasie | [Ipaktnyeckue || U3YTCHNA u(pposeIe
paBoTHI paboTHI 00pa3oBaTeNILHBIE
pecypchl
38 ([lepneHIUKYISPHOCTH INIOCKOCTEMH: IPU3HAK 1 https://resh.edu.ru/
HEePICHINKYJIIPHOCTH JIBYX TUIOCKOCTEH https://infourok.ru
39 |[leprieHAUKYIAPHOCTH IJIOCKOCTEN: TIPU3HAK 1 https://resh.edu.ru/
NEePICHIUKYIIIPHOCTH JIBYX TUIOCKOCTEH https://infourok.ru
40 |[leprieHAUKYISIPHOCTH TUIOCKOCTEH: TPU3HAK 1 https://resh.edu.ru/
IIEPIICHIUKYJIIPHOCTH JIBYX IJIOCKOCTEN https://infourok.ru
41 |TeopeMma o TpEX MEPIECHANKYIIApaxX 1 https://resh.edu.ru/
https://infourok.ru
42 |Teopema o TPEX MEPICHINKYISPaxX 1 https://resh.edu.ru/
https://infourok.ru
43 |TeopeMa o TpEX MEPIECHANKYJIIIpaxX 1 https://resh.edu.ru/
https://infourok.ru
44 |KonTtpoabsHas paboTa 1o TeMam 1 1
"TleprieHANKYISIPHOCTH MPSMBIX U INIOCKOCTEN" U
"V 1Bl MEXY IPSIMBIMH U INTOCKOCTSAMU"
45 |[ToHATHE MHOTOTPAHHUKA, OCHOBHBIC SJIEMEHTHI 1 https://resh.edu.ru/

MHOT'OI'paHHHKA, BBIITYKJIBIC 1 HCBBIITYKJIBIC




No Tema ypoka KonunyectBo yacon Harta DJIEKTPOHHBIE
/1 Bcero| Kontponsasie | [Ipaktnyeckue || U3YTCHNA u(pposeIe
paBoTHI paboTHI 00pa3oBaTeNILHBIE
pecypchl

MHOTOTPaHHHUKH; pa3BEPTKA MHOTOI'PAaHHUKA https://infourok.ru

46 |[Tpu3ma: n-yroyibHasi MpuU3Ma; TPaHA U OCHOBaHUS 1 https://resh.edu.ru/
IIPU3MBI, IIPsAMas U HAKJIOHHAasA IIPU3MBI, OokoBas u https: /linfourok.ru
IOJIHASI TOBEPXHOCTD IIPHU3MBI

47 |[Mapanmenenunesn, TPSIMOYTOIbHBINA 1 https://resh.edu.ru/
MapAJUICIICTIUIIE] U €70 CBOMCTBA https://infourok_ru

48 |[Tupamuma: N-yrojapHas MApaMUIA, TPAaHU U 1 https://resh.edu.ru/
OCHOBaHHUE TTMPAMHU/IbI, OOKOBAs ¥ MOJTHAS https://infourok.ru
MOBEPXHOCTh ITUPAMUJIBI; IPABUIIbHAS U yCCUEHHAS
nupaMua

49 |[IpaBuIbHBIC MHOTOTPAHHUKH: TIOHSTHE 1 https://resh.edu.ru/
MIPpaBUJIBHOTO MHOTOTPAHHHUKA, IIPaBUJIbHAsA IIpU3Ma https: /linfourok.ru
Y TMpaBUJIbHAS TTMPaMK/IA; IPAaBUIIbHAS TPEYToabHas
UpaMUIa U MPaBUIIbHBIA TETPadap; Kyo

50 ([IpexcraBneHue O MPaBHILHBIX MHOTOTPAHHUKAX: 1 https://resh.edu.ru/
OKTa’Ip, IOJICKAIP U UKOCAIP. https://infourok.ru

51 ||CummeTpusi B MPOCTPAHCTBE: CHMMETPUS 1 https://resh.edu.ru/

OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.
DneMeHTHI CUMMCTPHHU B ITMpaMuax,
[mapaJuiCJICIrIIcax, IpaBUJIbHBIX MHOI'OI'PpaHHUKAX

https://infourok.ru




No Tema ypoka KonunyectBo yacon Harta DJIEKTPOHHBIE
/1 Bcero| Kontponsasie | [Ipaktnyeckue || U3YTCHNA u(pposeIe
paBoTHI paboTHI 00pa3oBaTeNILHBIE
pecypchl
52 |BerumciieHue 3JeMEHTOB MHOTOIPaHHUKOB: pEOpa, 1 https://resh.edu.ru/
AuaroHalu, yriibl https://infourok.ru
53 ([Tnomaas OOKOBOM MOBEPXHOCTH U ITOJTHON 1 https://resh.edu.ru/
MOBEPXHOCTH TPSMOH TPU3MBI, IO https://infourok.ru
OCHOBaHHUH, TeopeMa 0 OOKOBOH MTOBEPXHOCTH
MPSAMOM ITPU3MBI
54 |Ilnomanas OOKOBOW MOBEPXHOCTH U TIOBEPXHOCTH 1 https://resh.edu.ru/
MPABIJILHOM MUPaMUJIBI, TEOpEMa O TUIOMIAIH https://infourok.ru
OOKOBOI MTOBEPXHOCTH YCCUEHHOU MUPaAMUJIBI
55 ||[KonTponsHas pabota no teMe "MHororpaHHuKd" 1
56 ||[TousiTrie 06 00BEME https://resh.edu.ru/
https://infourok.ru
57 |O6BEM mupamMuIbI 1 https://resh.edu.ru/
https://infourok.ru
58 [O0BEM nmupamMuIbI 1 https://resh.edu.ru/
https://infourok.ru
59 |O0BEM nupamuIbI 1 https://resh.edu.ru/

https://infourok.ru




No Tema ypoka KonunyectBo yacon Harta DJIEKTPOHHBIE
/1 Bcero| Kontponsasie | [Ipaktnyeckue || U3YTCHNA u(pposeIe
paBoTHI paboTHI 00pa3oBaTeNILHBIE
pecypcbl
60 |OO0BEM mUpamMuIbI 1 https://resh.edu.ru/
https://infourok.ru
61 ||O0BEM pU3MBI 1 https://resh.edu.ru/
https://infourok.ru
62 ||O0BEM mpU3MBI 1 https://resh.edu.ru/
https://infourok.ru
63 |OO0BEM MPU3MBI 1 https://resh.edu.ru/
https://infourok.ru
64 |KontpomnbHas padota mo teme "OOBbEMBI 1 1
MHOTOTPaHHHUKOB"
65 |[loBTOpeHwme, 0000IIeHUE cucTeMaTn3anus 3Hanui. || 1 https://resh.edu.ru/
[TocTpoenue ceueHnii B MHOTOTPAaHHUKE https://infourok.ru
66 |[ToBTOpeHHUE, 000OIICHUE CUCTEMATH3aIKs 3HaHUM. | 1 https://resh.edu.ru/
Brruncnenne pacCcTosHUM: MEXAY IBYMSI TOUKAMH, https://infourok.ru
OT TOYKH JI0 TIPSIMO#, OT TOYKH JI0 TUIOCKOCTH,
MEXy CKPEIIUBAOIIMMUCS TPSIMBIMU
67 |UroroBas KoHTpoOJbHAs paboTa 1 1




No Tema ypoka KonunyectBo yacon Harta DJIEKTPOHHBIE
/1 Bcero| Kontponsasie | [Ipaktnyeckue || U3YTCHNA muQpoBbIe
paGoTHI paGoTHI o0pa3zoBaTeIbHbIE
pecypchl

68 |[loBTOpeHHE, 0000IIECHNE CHCTEeMaTU3alus 3HaHui. || 1 https://resh.edu.ru/
BerunciieHne yrioB: Mex1y CKpelUBarOIUMUCS https://infourok.ru
MPSIMBIMHU, MEXTY ITPSMOM U TUIOCKOCTBIO,
JABYTPAHHBIX YTJIOB, YIIIOB MEXKIY INIOCKOCTSIMH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 68 5 0

11 KJIACC
Ne Tema ypoka KomnuecTBo yacos Jata  ||D5neKTpoHHBIE HHU(PPOBHIE
/1 Bcero|| Kontponbasie | ITpaktrueckue | A3YTCHHIA obpazoBaresbHbIe
paboTHI paboTHhI peCypCel

1 ||Cdepa u map: neHTp, pagnyc, THaMeTp; 2 https://resh.edu.ru/
IUTOIIIA/Ib TOBEPXHOCTH CEPHI https://infourok.ru

2 |B3ammHOe pacronioxeHue cepsl U MII0CKOCTH; 2 https://resh.edu.ru/
KacaTelabHas MJIOCKOCTh K cq)epe; IJIoOIa1b https://infourok_ru
cdepsl

3 |[MBoOpaxenue cdepsl, mapa Ha TIOCKOCTH. 2 https://resh.edu.ru/
CeueHus mapa https://infourok.ru

4 |[lumuHapryecKas MOBEPXHOCTh, 00pa3yomue 2 https://resh.edu.ru/
HWJINHIPUYECKON MMOBEPXHOCTH, OCh https://infourok.ru
[IUTHHIPAYECKON TTIOBEPXHOCTH




Ne Tema ypoxka KonuuecTBo yacos Hara | DnekTpoHHBIE TUPPOBBIC

/1 Bcero| Konrpossnsie || [IpakTrueckue || A3YICHUA 0bpazoBaTeNIbHbIC

paboTEI paboTEI pecypChbl

5 ||Uunwsmgp: ocHOBaHHS U OOKOBAs TOBEPXHOCTD, 2 https://resh.edu.ru/
oOpasyrollias U oCh; IIoaasL OOKOBON U TIOJHOMN https://infourok.ru
MIOBEPXHOCTHU

6 ||M300pakeHne MUIMHIPA HA TTIOCKOCTH. 2 https://resh.edu.ru/
Pa3BépTka nununaapa. CeueHus: HHIMHAPA https://infourok.ru
(TI0CKOCTRI0, MApAIIICTBHON TN
NEePIEHINKYISIPHON OCH LIUIMHIPA)

7 |KoHudeckasi HOBEpXHOCTh, 00pa3yoIIue 2 https://resh.edu.ru/
KOHUYECKOM MTOBEPXHOCTH, OCh U BEPIIIMHA httpS: //infourok.ru
KOHUYECKOM MTOBEPXHOCTHU

8 ||[KoHyc: ocHOBaHHE U BepIIMHA, 00pa3yroIas 1 2 https://resh.edu.ru/
OCh; IUIONIA/Ih OOKOBOM M ITOJIHOM INOBCPXHOCTHU https://infourok_ru

9 |Yceulunblii KOHYC: 00pa3yIoIINe U BHICOTA; 2 https://resh.edu.ru/
OCHOBaHHUS ¥ OOKOBAas TOBEPXHOCTH https://infourok.ru

10 |H300pakeHue KOHyca Ha IIIOCKOCTU. Pa3Béprka | 2 https://resh.edu.ru/
koHyca. CedueHus KoHyca (IJI0CKOCTHIO, https://infourok.ru
napajuieIbHOW OCHOBAHHIO, U TUIOCKOCTBIO,

MPOXOJIAILIEH Yepe3 BEPIINUHY)
11 |KomOwuHarws Ten BpaieHusl ¥ MHOTOTPaHHHKOB 2 https://resh.edu.ru/

https://infourok.ru




Ne Tema ypoka KosnyecTBo yacoB Jlata | DnekTpoHHBIC IIUPPOBBIC
/1 Bcero| Konrpossnsie || [IpakTrueckue || A3YICHUA 0bpazoBaTeNIbHbIC
paboTEI paboTEI pecypChbl
12 |MHOrOrpaHHHK, OIIMCAHHBIA OKOJIO CEpHI; 2 https://resh.edu.ru/
cdepa, BIucaHHas B MHOTOTPAHHUK WJIH B TEJO https://infourok.ru
BPALICHHS
13 |IToustue 06 00béMe. OCHOBHBIE CBOMCTBA 2 https://resh.edu.ru/
00BEMOB Te https://infourok.ru
14 |O0BéM ITMHIpa, KOHyCa 2 https://resh.edu.ru/
https://infourok.ru
15 ||O6BEM mapa u miomank chepbl 2 https://resh.edu.ru/
https://infourok.ru
16 |[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS | 2 https://resh.edu.ru/
MEXAY IUIOIIAISIMUA TOBEPXHOCTEM, 00BEMaMH httpS: /linfourok.ru
MOJOOHEBIX TEI
17 |KouTtpoarsHas padbota no temam "Tena 1 1
Bpaienus" u "O0bembl Ten"
18 (BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE 2 https://resh.edu.ru/
https://infourok.ru
19 |CnoxeHHe U BBIYMTaHUE BEKTOPOB 2 https://resh.edu.ru/




No Tema ypoka KonnyecTBo yacos Jata |DnekTpoHHbIE IU(PPOBHIC
n/n Beero| Kontponsusle || [Ipaktuueckue || H3YICHHA o0pazoBaresbHbIe
paboThI paboThI peCypehl
https://infourok.ru
20 |[YMHOXEHHE BEKTOpa Ha YUCIIO 2 https://resh.edu.ru/

https://infourok.ru

21 |[Pa3ioxxeHue BEKTOpa MO TPEM HEKOMIUTAHAPHBIM | 2 https://resh.edu.ru/
BekTopam. [IpaBuino napamnenenumnena https://infourok.ru

22 ||Pemenue 3a1a4, CBSI3aHHBIX C IPUMECHEHUEM 2 https://resh.edu.ru/
MPaBIJI JCUCTBUIA C BEKTOpPAMU https://infourok.ru

23 |[IpssmMoyrosyibHast CUCTEMA KOOPIUHAT B 2 https://resh.edu.ru/
npoctpancTBe. KoopuHaThl BeKTOpA. https://infourok.ru
[Mpocreiiie 3a1auu B KOOPIUHATAX

24 |Yron mexay Bekropamu. CKalsspHOE 2 https://resh.edu.ru/
IIPOU3BEJICHUE BEKTOPOB https://infourok.ru

25 ||BeramcieHue yriioB MEeXIy MPSMBIMU U 2 https://resh.edu.ru/
TUIOCKOCTSIMU https://infourok.ru

26 ||[KoopauHAaTHO-BEKTOPHBIN METOJI IIPU PELICHUN 2 https://resh.edu.ru/

ICOMCTPHUUCCKHUX 3ada4d

https://infourok.ru




Ne Tema ypoxka KonuuecTBo yacos Hara | DnekTpoHHBIE TUPPOBBIC

/1 Bcero| Konrpossnsie || [IpakTrueckue || A3YICHUA 0bpazoBaTeNIbHbIC

paboTEI paboTEI pecypChbl

27 |KoutponpHas pabota o teme "BekTops! u 1 1
KOOPJIMHATHI B IPOCTpPaHCTBE"

28 |[ToBTOpEeHME, 0000MIECHNE U CHCTEMAaTH3AIINS 2 https://resh.edu.ru/
3HaHuil. OCHOBHBIC (DUTYPHI, (AKTHI, TECOPEMBI https://infourok.ru
Kypca IIaHUMETPUH

29 |[ToBTOpEeHHUE, 000OMICHIE U CHCTEMAaTH3AIINS 2 https://resh.edu.ru/
3HaHUU. OCHOBHBIC PUTYPBI, PAKTHI, TEOPEMBI https://infourok.ru
Kypca IIaHUMETPUH

30 |[ToBTOpeHME, 0OOOIIEHIE U CHCTEMATH3AIINS 2 https://resh.edu.ru/
3HAHMWU. 3a1a4M TJIAHUMETPUHA U METOJbBI UX httpS: /linfourok.ru
peIICHUS

31 ([ToBTOpeHME, 0OOOIICHUE U CHCTEMAaTH3AIIUS 2 https://resh.edu.ru/
3HAHMU. 3a1a4M TJIAHUMETPUH U METOJbBI UX https://infourok.ru
peIICHUs

32 |([ToBTOpEHME, 0OOOIICHUE U CHCTEMAaTH3aIIUS 2 https://resh.edu.ru/
3HaHuN. OCHOBHBIE PUTYPHI, PAKTHI, TEOPEMBI https://infourok.ru
Kypca CTepeOMETPHH

33 |UroroBast koHTpOIbHAS paboTa 1 1

34 |TToBTOpeHME, 0000IIECHHE U CHCTEMaTH3aIINs 3 https://resh.edu.ru/
3HAHU https://infourok.ru

OBIIEE KOJIMYECTBO YACOB I1O 68 3 0

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

['eomeTpus, 10 kimaccAxkuuonepHoe oo1iectBo «M3narenbctBo «IIpocsemnieHue"
e T'eomerpus, 11 knacc/ AkunonepHoe obmectBo «M3narensctBo «IIpocBemenne"

METOJNUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

e [T'eomerpus, 10 knaccAknuonepHoe ooiectBo «M3narensctBo «IIpocBemenne"
e [T'eomerpus, 11 knacc/ AxkunonepHoe obmectBo «M3narensctBo «IIpocsemienne”

e Jlupaktuueckuil Matepuan reometpus, 10k1/ OOIIECTBO ¢ OTpaHUUYEHHONW OTBETCTBEHHOCThIO M3AaTeIbCKUI LIEHTP
«BEHTAHA-T'PA®y;

e JlumakTuyeckuit Mmatepuain reomeTpus, 11 ki/ OOIIECTBO ¢ OrpaHUICHHON OTBETCTBEHHOCTHIO M31aTeIbCKUiA LIEHTP
«BEHTAHA-T'PA®y;

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

IIPOEKTOP

https://resh.edu.ru/ https://infourok.ru https://www.yaklass.ru https://foxford.ru



