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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpus» 6a3oBOro ypoBHsS AJis
oOyuatomuxcs 10 kmacca  paspabotaHa Ha  ocHoBe — DenepalibHOTO
rOCy/IapCTBEHHOI'O0 00pa30BaTEIbHOrO CTaHAapTa CPEAHEro o0UIero oopa3oBaHus,
C Y4YéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMWI, MNPEABABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzamus mporpaMmbsl 00€CIIEUUBAET OBJIAJICHUE KIIIOUEBHIMU KOMIIETCHIIUSMU,
COCTaBJSIIOLIMMHM OCHOBY JJIsi CAaMOpPa3BUTUS M HEIPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIbHOIO pPa3BUTHUS
JUYHOCTH 00YYaroIMXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEOHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IpEIMETHBIX PE3YyJbTAaTOB OOYUYEHHUS T'€OMETPUU B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX YUEOHBIX AUCUUILINH. PazButre y oOy4arommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKIACHUH T€OMETPHUECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 MU HJI€ATBHOIO, XapaKTepe OTpPaKEHMs
MaTEeMaTUYECKON HayKOH SBJIIEHMH M NPOLECCOB pEAJbHOTO MHpa, MECTe
T€OMETPUU B CUCTEME HAYK M POJIM MAaTeMaTUYECKOTO MOJICTMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yydalmxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOECneYyMBaeT BO3MOXKHOCTh H3Y4YEHHUs Kak
JUCIUIUINH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUU OOYYaroIIMMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOCHUH LEMOYKHU JTOTHUECKUX YTBEPKICHUN
B XOJ€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCA MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaKEHUs OKPYXKAIOIIET0 MHpA, YCJIOBHE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpazoBaHusl  JAeUCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIOBOM J€ATEIHHOCTH,
SBIISIETCS OAHMM M3 NMPO(PECCHOHATBHO BAXKHBIX KA4yeCTB, MOATOMY aKTyallbHa
3aja4a (QopMHUpOBaHUS y OOYy4YaroIUXCs MNPOCTPAHCTBEHHOIO MBILUICHUS Kak



Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHmst mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 6a3zoBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOILIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETEeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIEITHOTO MPOI0JDKEHNS 00pa30BaHUs
M0 CMEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE NIpeAHAa3HAdYeHa JIsl
oOy4Jaronuxcst CpeHEe MIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOyuaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
COo crnenu@uKoid TEOMETPUHM U HEOOXOAWUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
r1yOOKO, €CiiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON €SI TETLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10 Ki1acce sSIBISIOTCS:

e (QopMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOXHEHIIMX MAaTEMATUYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBATH
Y U3y4aTh pa3HbIE SIBICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI paClO3HABATh Ha YEPTEkKaX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHUS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMHUpOBaHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATUSIMU O
MHOTOTPAHHHUKAX U TeJaxX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  QJIFTOPUTMAaMU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHUEe yMEHHUS MPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTEIbHBIC
paccy X J€HUsT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJICKTY JIbHBIX u TBOPYECKHUX CrocoOHOCTEM
oOydJaronmxcs, IMO3HAaBaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue byHKIIMOHATBEHOM rPaMOTHOCTH, pEJIEBAHTHOM
r€OMETPUU: yMEHUE paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX



MNOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallMsIX M MPU WM3YYEHUHU JIPYTUX y4eOHBIX HPEIMETOB, MPOSBICHUS
3aBHCHUMOCTE W 3aKOHOMEpHOCTEeH, (OpMyIHpoBaTh HUX Ha S3bIKE
r€OMETPUM U CO3JAaBATh TEOMETPUUECKUE MOAEIH, TPUMEHSITh OCBOCHHbIN
F€OMETPUYECKHUM amnmapar [Js PElEHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIyYEHHBIE PE3YIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Hal
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOYUYE€HHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCS B Kypce CTEpPEOMETpPUU MPOBOAMUTCS 3a CYET peuieHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O00pa3oB W  33Jad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSAX OTBJIEYEHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOJAHOIO COACPKAHUS.

OcHOBHBIE cojepxKarenbHble TUHUM Kypca «[eomerpum» B 10 Kiacce:
«MHororpanHukn», «lIpsmbple U TIOCKOCTH B IpOCTpaHCTBE». DOpMHUPOBAHHUE
JIOTUYECKUX YMEHUH pacnperessieTcss He TOJIbKO M0 CONEPKATEIbHBIM JIMHUSAM, HO
1 TI0 ToJiaM 00y4YeHHS Ha YPOBHE CpeIHEro 0011ero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHpeAci€HHbIM 10 TojaM OOydYeHHs,
CTPYKTYpUPOBAHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TIE€OMETPUUECKUMHU
NOHATUSAMU Y HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEIOBATEIBHO U MOCTYNATENIBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriyosisas e€, o0pasyst pOoYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reometpun oTBOAMTCS 2 Yaca B HeAemo B 10 kmacce, Bcero 3a

roJ oOyueHus - 68 yyeOHbIX yaca.



COAEPKXAHHUE YYEBHOTI'O KYPCA
10 KIIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO. [loHsATHE 00 aKCHMOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anmHO€e pacnosiokeHne NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapAJUIEIIbHBIE U CKPEIUBAIOIINAECS TIPSIMBIE.
[TapannenbHOCTh NPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE: MAapaJUICIIbHBIE IIPSAMBIE B IPOCTPAHCTBE; MAPALUIEIBHOCTD TPEX
IPSAMBIX; IAPAIUICIBHOCTh MPSIMONM U IUIOCKOCTH. YTIJIbl C COHANPAaBICHHBIMU CTOPOHAMU; YIOJl MEXAY IPSMBbIMU B
npoctpancTBe. [lapamienbHOCTh IUIOCKOCTEW: IapajUleibHbIE IUIOCKOCTH; CBOWCTBA MapajuIeNIbHBIX IIJIOCKOCTEM.
[Tpocreiimre npocTpaHCTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPAdp, KyO, Napajieenune; IOCTPOCHUE CEUCHUH.

[lepnieHAUKYISAPHOCTD MPAMON M MJIOCKOCTH: MEPIECHIUKYIISPHBIC MIPAMBIE B TPOCTPAHCTBE, MPSMbIC MAPAJIICITBHBIC
U TIEPIECHANKYISPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHAUKYISIPHOCTH IPSAMOW M IUIOCKOCTH, TEOpPEMa O MPAMOU
MEPIIEHAUKYJSIPHON IUIOCKOCTU. YTJIbI B MPOCTPAHCTBE: YIOJ MEXAY IMPSIMOM M IUIOCKOCTHIO; JABYI'PAHHBIA YroJ,
JIMHEMHBIN yTOJI ABYTPAHHOIO yria. [lepneHauKyisp U HaKJIIOHHBIE: pACCTOSHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE OT
OpsMOMl 10 TUIOCKOCTH, TPOeKIUs (GUrypbl Ha IJIOCKOCTh. llepneHauKyIspHOCTh  IJIOCKOCTEM: MpU3HAK
MEPIEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o0 TpEX NePHEeHIUKYISIpax.

MHoOrorpaHHuKHu

[IoHsiTHE MHOTOTpAaHHWKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIIYKIIBIE W HEBBINYKJIbIE MHOTOIPAaHHUKY,
pa3BEépTKa MHOrorpanHuka. [Ipusma: n-yronpHas npusma; TpaHd U OCHOBAHUSI MPU3MBI; NIPsAMas U HAKIOHHAs ITPU3MBI;
OOKOBasi W TMOJHAs MOBEPXHOCTh MNpu3Mbl. [lapamnenenunen, NpsSAMOYToJIbHBbIA Napajlielenunes] W €ro CBOMCTBA.
[lupamuma: N-yrosnbpHass NHpaMuia, TPaHW W OCHOBAHHME MHpPaMUJIbl; OOKOBass M TOJIHAS TOBEPXHOCTh MUPAMUJIbL;
NpaBWIbHAs W yCEUYEHHAs NOUpamMuia. ODJEMEHThl MNpuU3Mbl W TNUpaMuiabl. [IpaBuiibHbIE MHOTOTPAaHHUKH: IOHSATHE
MPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBWJIbHAS IMPU3MA W IPaBWIbHAS NMUPAMHUJIA; MPABUIIbHAS TPEYTOJIbHAS NMUpaMUAa U
MpaBUJIBHBIN TeTpadp; Kyo. [IpencraBnenue o mpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadAp, J0AeKa’ap U ukocadp. Ceuenus
MPU3MBbI U IUPAMU/IBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMOM, IUIOCKOCTH. DJIEMEHThl CUMMETPUU B
MAPAMUJAX, TApAJJIEIEIUIENAX, TPABUIBHBIX MHOTOTPAHHUKAX.



Bbluncienre 37eMEHTOB MHOIOTPAaHHUKOB: pE€Opa, auaroHanu, yribsl. [lnomans OOKOBOM MOBEPXHOCTH M IMOJIHOU
MOBEPXHOCTU MPAMON NPHU3MBbI, IJIOMIAAb OCHOBAHHUW, TeopeMa O OOKOBOM MOBEPXHOCTU MpsiMoid mpu3Msbl. [Lmomians
OOKOBOI1 TOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHON MUPAMUJIBI, TEOPEMA O TUIOIIAIU yceuéHHOM mupamusl. [lonstiue 06
o00béMe. OOBbEM MUpPaMU/Ibl, MPU3MBI.

[TonoOHbIe Tena B nmpocTpaHcTBE. COOTHOUIEHUS MEKIY IIOUIASIMU TOBEPXHOCTEN, 00bEMAMHU MTOTOOHBIX TEN.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pe3ybTaThl OCBOEHUS MPOrpamMMbl yueOHOro npeaMera « MaTemMaThKay XapaKTepu3yoTCs:

I'paknanckoe BocnMTaHue:

Cc(pOPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYaOIIErocsi Kak aKTUBHOT'O U OTBETCTBEHHOTO YJIEHA POCCUICKOTO
oOLIECTBa, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYD, SABJICHUN, IPOLELYP
IpaXKJAHCKOro oOmiecTBa (BbIOOPBI, OMPOCHI W IMP.), YMEHHEM B3aHUMOJEHCTBOBATH C COLIMAJIbHBIMU WHCTUTyTaMHU B
COOTBETCTBHUHM C UX (PYHKLIHUAMU U HA3HAUECHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO POCCUHCKOM TPaKJAHCKOM HWIAECHTUYHOCTH, YBAXKEHUS K MPOUUIOMY M HACTOSILEMY
POCCUMCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHWEM K JOCTHXKEHUSM POCCUMCKMX MAaTEMATHKOB M POCCUHCKOU
MaTEeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX JTOCTHKEHUI B IPYTUX HAyKaX, TEXHOJIOTHX, c(hepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUEM JIyXOBHBIX IIEHHOCTEM pPOCCUHCKOTO HapoJa; CHOPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMS,
ATUYECKOTO TOBEACHUSA, CBA3AHHOIO C NPAKTHYECKMM IPUMEHEHUEM JOCTHKEHUNW HAYKH U JACSATEIBHOCTBIO YYEHOTO;
OCO3HAHHWEM JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO.

JdcTeTHYeCKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOUas ICTETHKY MaTE€MaTHYEeCKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
pelIeHnH, pacCyKACHUMN; BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA.

PdusnyecKoe BOCIIUTAHHE:

c(OpPMHPOBAHHOCTHIO YMEHHUS NMPUMEHATh MaTEeMAaTHUYECKUE 3HAHUS B MHTEpecax 3J0pOBOro M Oe3omacHoro odpasza
YKU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3J0POBBIO (3J0pPOBOE NUTAaHUE, COAIIAHCHUPOBAHHBIN PEKHUM 3aHATHUA H



OTIbIXa, peryispHas Qu3nyeckas aKTHUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHUSA, MPU 3aHATUSAX CIOPTUBHO-
03I0OPOBUTEIBHOU IEATENBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPY/Ay, OCO3HAHHEM LIEHHOCTU TPYJOJIIOOMS; MHTEPECOM K paziuyHbIM cepam npodeccuoHanbHON
JESATEIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyiei
npodeccuu W peann30BbIBATh COOCTBEHHBIE XMU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHUECKOMY
0o0pa30BaHUIO M CaMOOOPAa30BaHUIO HAa MPOTSIKEHUU BCEU MKU3HHM; FOTOBHOCTHIO K AKTUBHOMY YYAaCTHIO B PEIIECHUU
IIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKONU HAPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:

Cc()OPMUPOBAHHOCTHIO IKOJOTUUECKON KYJbTYpPbl, IOHUMAHUEM BIIMSHUS COLIMAIbHO-3KOHOMHUYECKUX MPOILIECCOB Ha
COCTOSIHUE€ TPUPOJHOM M COIMAIBHOW Cpellbl, OCO3HAaHUEM TIJI00ATBHOTO XapakKTepa HKOJOTMYECKUX MpoOJeMm;
OpUMEHTalMel Ha NPUMEHEHUWE MAaTeMaTHYeCKUX 3HAHMM JId pelIeHHus 3aJad B OOJaCTH OKpyKarouled cpeasbl,
IIJJAHUPOBAHHUS IIOCTYIIKOB Y OLIEHKU MX BO3MOXKHBIX IOCJIEACTBUM I OKPYKAIOLIEH CPEIBI.

IleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSL HAYKH U
OOILIECTBEHHON MPAKTHKH, MOHUMAaHUEM MaTEMaTUYECKOM HayKH Kak c(epbl YeIOBEUECKOW NEATEeIbHOCTH, JTAloB €€
Pa3BUTHA M 3HAUMMOCTH ISl PA3BUTHUS LIMBWIN3ALMN; OBJIAJICHUEM A3BIKOM MAaTEMAaTHKM U MAaTEMAaTHYECKOM KYJBTYpOU
KaK CpEACTBOM IIO3HAHMSA MHUPA; TOTOBHOCTBIO OCYILECTBIIATH IPOCKTHYIO M HCCIEIOBATENIBCKYIO JEATEIBHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro mnpeamera «MaTemaTuka» XapakTepU3yIOTCs
OBJIAJICHUEM YHUBEPCAIbHBIMU MO3ZHAGAMETbHOIMU OCUCMBUAMU, VHUBEPCATbHOIMU KOMMYHUKAMUSHBIMU OeUCMEUIMU,
VHUBEPCATIbHBIMU PERYTIIMUGHBIMU OCUCMBUAMU.

1) Vnusepcanvuvie nosnasamenvuvle oeticmsus, 006ecneuusaiom Gopmuposanue 6a306vlx KOZHUMUBHBIX NPOYECCO8
obyuarowuxcs (oceoenue Memoo08 NO3ZHAHUSL OKPYHCAIOULe20 MUpa; HpUMEHeHUe JN02U4eCKUX, UcCc1e008amenbCKux
onepayuii, ymeHnuil pabomams ¢ ungopmayueii).

ba3oBble 1ornyeckue aeficTBuA:



BBISIBISIT U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB, IMOHSATUN, OTHOLIEHUI
MEXIy TOHATUSAMHU; (GOPMYJIMPOBATh OMpEACNICHUs TOHATUN; YCTaHABIMBATh CYIIECTBEHHBINH MPU3HAK
KJIacCU(pUKALMU, OCHOBAHHMS JJIs1 000OIICHUS U CPaBHEHHUS, KPUTEPUHU POBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M NPEOOPa30OBBIBATh CYXKICHUS: YTBEPAUTENbHbIE U  OTpHUIATENIbHbIE,
€IMHUYHbIE, YaCTHBIE U OOIIHNE; YCIOBHBIC,

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUs B (pakTax, JaHHBIX, HAOIIOCHUSIX U
YTBEPKICHUSIX; MIPEAJIaraTh KPUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JIeJIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JACAYKTUBHBIX M HWHAYKTUBHBIX YMO3aKIIOUECHUH,
YMO3AKJIIOUEHHI M0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENBHO JIOKA3aTEIbCTBA MAaTEeMaTHYECKUX YTBEPKICHUM (IpsIMbIE W OT MPOTUBHOTO),
BBICTPAMBaTh apryMEHTAIUIO, IPUBOJIUTh TPUMEPHI U1 KOHTPIIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U
BBIBO/IbI;

BbIOMpaTh croco0 peleHus: yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELLEHUs, BBIOMpATh Haubosee
HOJXOJAIIMM ¢ yUETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKye JAeiiCTBUSA:

WCITOJI30BaTh  BOIPOCHl KaK HCCICAOBATEIbCKANA HMHCTPYMEHT TIO3HAHUS, (OPMYIMPOBATH  BOIPOCHI,
buKcUpyIOmye MPOTHBOPEYHE, MPOOJIeMy, YyCTaHABIMBAaTH HCKOMOE U JaHHOE, (OpMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITEIFHO CIUIAHMPOBAHHBIN JKCIIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEH
MaTEeMaTHYeCKOTO0 OOBEKTa, SIBICHMS, IPOIECCa, BBISBICHHUIO 3aBUCHMOCTEH MEXTy OOBEKTaMH, SBICHUSIMH,
TIPOIECCaMU;

CaMOCTOATENFHO (hopMyIMpoBaTh OOOOIIEHWS W BBIBOJALI 1O peE3yJibTaTaM MPOBENEHHOTO HAOIIOICHNUS,
WCCJICIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 000OIIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIIECCA, 4 TAKKE BBIIBUTATH MPEAMOIOKEHUS O €T0 Pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(OUIIUTH HHGOPMAIIHH, TAaHHBIX, HEOOXOIMMBIX JIJIi OTBETA HA BOMPOC U JIJISl PEIICHUS 3a1a4H;



BbIOMpaTh WHGOPMAILMI0O M3 MCTOYHMKOB PA3MYHBIX THUIOB, AaHAJIW3UPOBAaTh, CHCTEMAaTU3UPOBATh U
UHTEPIPETUPOBATh HH(POPMALINIO PA3TUYHBIX BUJOB U (POPM MpeICcTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPECTABIATH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH TpadUuecKH;
OLICHMBATh HaAEKHOCTh UH(OPMAIIUH IO CAMOCTOSITENIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbhvle KOMMyHUKamueHble Oelicmeusi, 00ecneyusaiom cooOpMUpOBAHHOCMb COYUATIbHBIX HABLIKOS
00yYarouuxcs.
Oo0enue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSIMU U IEJISIMHU OOIICHUS; SICHO, TOYHO,
IPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JaBATh MOSICHEHUS 10 X0y PEUICHUS
3a7a4l, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKIAa€MOl TeMbl, MpOOJIEMBbI, pelIaeMoil 3aaayu,
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha TMOUCK PEIICHUS; COMOCTABIATh CBOM CYXKJCHUS C CYXICHUSIMHU JIPYTUX
YYaCTHUKOB JIMajiora, OOHApy»KUBATh PA3IMYM€ M CXOJCTBO MO3MUIMH; B KOPPEKTHOH (opme (GopMynrpoBath
pa3Horiacus, CBOM BO3paXKEHNUS;

MPEACTABIATh PE3YIbTAThI PEIICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIEI0OBaHUs, TPOCKTA; CAMOCTOSTEILHO BHIOUPATH
dbopmaT BBICTYIUJICHUS ¢ YUETOM 3aj1ayu MIPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHHU.

CorpyaHu4ecTBo:

MOHMUMATh U WCIOJIb30BaTh MPEHMYIECTBA KOMAHIHOW W WHIWBUIYAIbHONW PabOThl MpPU PEHICHUH YYEOHBIX
3a/lay; TPUHUMATh 11€JIb COBMECTHOM JIeATEeNbHOCTH, IUIAHUPOBATh OPTraHHU3aIllMI0 COBMECTHOM palOThI,
pacmpenenaTb BUAbI pabOT, JOTOBapHBATHCS, OOCYXKIaTh MPOIECC M PE3ynbTaT pabOThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYXIeHus, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbBD» U HHBIC);
BBHITIOJIHATHh CBOIO YacTh PabOTHI M KOOPJAMHHUPOBATH CBOM JEHCTBUS C JPYTUMHU UYJI€HAMU KOMAaHJbI; OIICHUBATh
KaueCTBO CBOETO BKJIaJia B OOIIUIA MTPOIYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUS.

3) Vhusepcanvhvie pecynsamugHble Oelicmaus, 0becneuusarom opmupo8ane CMulCI08bIX YCMAHOBOK U HCUZHEHHBIX

HABLIKOG TUYHOCTU.
Camoopranusanus:



e COCTaBJISITh IUIaH, AJITOPUTM PEILICHUS 3a/1a4, BEIOMPATH CIIOCOO PEIICHUs ¢ YIETOM UMEIOIIHUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTYMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C Y4ETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHU I[103HABATEIBHONU pe(dIEKCHUH KaK OCO3HAHUSI COBEPIIAEMBIX JEHUCTBHM M MBICIUTEIbHBIX
IPOLIECCOB, UX pPE3yJbTaTOB; BIAAETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca U pe3yJibrara
pelieHus: MaTeMaTUYeCKOH 3a1auH;

e MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH 33/1a4l, BHOCUTh KOPPEKTUBBI B ACSTEIIBHOCTD
Ha OCHOBE HOBBIX 00CTOSITENIbCTB, JAHHBIX, HAMIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3yJbTaTa I€JIM U YCIOBUSIM, OOBICHITH NPUUMHBI JTOCTHIKEHUS WM HEJOCTUKCHMUS
pE3yIbTATOB EATEIbHOCTH, HAXOAUTHh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATHI
10 KITACC
OnepupoBath NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.
[IpuMeEHSATHh aKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX ITPU PEIIEHUN T€OMETPUUYECKUX 3a1a4.
OnepupoBaTh NOHATUSAMHU: MAPATIIETBHOCTh U MEPIIEHIUKYISIPHOCTD MPSAMBIX U MJIOCKOCTEM.
KnaccuduimpoBats B3auMHOE paclooKEeHNUE MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
OmneprpoBaTh NOHIATUSAMMU: ABYTPAHHBIN YIroJj, IPaHU JABYI'PAaHHOTO yria, pedpo JBYTpaHHOIO YIJia; JMHEWHBIN yro
JBYI'PAHHOTO yTJa; TpagyCcHast Mepa IByIPaHHOIO yTJa.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKIIBI MHOTOTPAHHMK, 3JIEMEHTH MHOTOIPAHHMKA,
MpaBUJIbHBIM MHOTOTpaHHUK.

Pacno3naBaTh OCHOBHbBIE BU/IbIl MHOTOTPAaHHUKOB (TUPaMK/a; MpU3Ma, MPSMOYTOIbHBIN Mapaienenunes, Kyo0).

KnaccuduimpoBaTe MHOTOTpaHHHKH, BbIOMpass OCHOBaHUS [UId KiaccU(UKAMKU (BBITYKJIbIE W HEBBIIYKIIbIE
MHOTOIPAaHHHKH; TPaBUIIbHBIE MHOIOTPAHHUKH; MIPSIMBIE U HAKJIOHHBIE TIPU3MBI, ITApaJICICIUIIEbI).

OnepupoBaTh MOHATUSAMU: CEKYIas MIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOEHUSI CEYEHUH, UCTIONB3YS METOJ, CJIEJIOB.



CTpouTh CeueHUss MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIC) IJIOCKHE YEPTEXKH M3 PUCYHKOB
IPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HAXOXKJIEHHE T€OMETPUUECKUX BEIMYHH MO 00pasliaM WM aJrOpuTMam, IPUMEHSS U3BECTHBIC
aHAJTUTUYECKHE METObI MPU PEIICHUN CTaHJAPTHBIX MaTEMaTHYECKUX 3a7ad Ha BBIYUCIIEHHE PACCTOSIHUN MEXAY IBYM:
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOUKH JI0 TUIOCKOCTH, MEXK/y CKPEIINBAIOITIMHUCS TPSIMbBIMH.

Pemmarp 3amaun Ha HAXOXKJEHHE T€OMETPUUECKUX BEIMYHH MO 0o0pasliaM WM aJrOpUTMaMm, IPUMEHSS U3BECTHBIC
AaHAJIMTUYECKHE METOAbl TMPH pEHICHWH CTAaHJApPTHBIX MaTeMaTHYeCKHX 3aJad Ha BBIYHCICHHE YIJIOB MEXIY
CKPEILMBAIOIUMUCS IPAMBIMHU, MEKIY MPSIMON U MJIOCKOCTBIO, MEXAY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M MIJIOIIAAM MOBEPXHOCTE MHOTOTPAHHUKOB (IpH3Ma, MUpaMHia) ¢ MPUMEHEHHEM (HOpMYyII;
BBIUUCIISATH COOTHOIICHUS MEXAY IUIOIMIAIIMU IOBEPXHOCTEHN, 00bEMaMU NOIOOHBIX MHOTOTPAaHHHUKOB.

OmneprpoBaTh MOHIATUAMH: CHUMMETPHUS B MPOCTPAHCTBE; IEHTP, OCh M IJIOCKOCTh CHMMETPHUH; IEHTP, OCh U
TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekarsb, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HH(POPMALIMIO O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax,
IPEJICTABICHHYIO HA YePTeKax U PUCYHKAX.

[TpumeHsTh TeOMeTpUYeCKre PaKThl IS PEIICHHs CTEPEOMETPUIECKUX 3a]ad, TMPENOIaraoIuX HECKOIbKO IIaroB
pelleHus1, €ClIi YCIOBHsI MPUMEHEHHSI 3a/1aHbI B sIBHOU (hopMme.

[TpumeHsTh TpOCTEine MporpaMMHBIE CpPEACTBA W DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TMPH PEIICHUU
CTEepPEOMETPUUECKHUX 3a]1a4.

[TpuBOIUTH MPUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U JKU3HU, PaCliO3HABATh MPOSIBICHUE 3aKOHOB
T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh TMOJTy4YeHHBIC 3HAHWA HAa TPAKTHKE: aHAIM3UPOBATh PEAbHBIC CHUTYAaIlMM M TPUMEHATH W3Y4YCHHBIE
NOHSATHUS B MPOLECCe IOMCKA PELIECHUS MaTeMaTHUeCKd CQOPMYJIUPOBAHHOM MNPOOJIEMBbI, MOAEIUPOBATH pEasbHbIC
CUTyallud Ha SI3bIKE T'€OMETPUH, UCCIEN0BATh MOCTPOECHHBIE MOJEIU C HMCIOJIb30BAHUEM TI'€OMETPUYECKUX MOHATUU U
TEopeM, arnmnapaTa anreOpbl; pemaTh NPakKTUYeCKUe 3a7auu, CBI3aHHbIE C HAX0XK/IEHUEM T€OMETPUUYECKUX BETUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 Brexetiite B cTepeomerpitio 10 https://m.edsoo.ru/1c209e37
) [IpsiMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmuoreka [{OK
4 10 1
VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
M 11 1
> HOTOTpanHiIn https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
1
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
7 IT : 4 1
OBTOPEHHUE: CEUCHUS, PACCTOSIHUS U YTJIbI https://m.edsoo.ru/Lc209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
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ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocrpancTBo. [IpaBuna
M300paKeHUs Ha PUCYHKAX: 1 bubmmorexa LIOK
p pucy o https://m.edsoo.ru/aecc77cd
M300pakeHUs IJIOCKOCTEH,
napajuIeNIbHBIX MPSAMBIX (OTPE3KOB),
Cepe/IMHBI OTPE3Ka
[TonsaTHA: nepecekarommecs
TJIOCKOCTH, TepeceKarouecs npsmas 1 brbmmorexa [TOK
> 1EP P https://m.edso0.ru/2d8a9¢99
Y TUIOCKOCTD
[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 bubmorexa LOK
> TeP P https://m.edsoo.ru/db685e73
Y TUTOCKOCTD
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1 bubnuorexa [IOK
PUCYHKAX, HA IPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HavansHbie cBeneHNs 0 KyOe u
MUpaMHJIe, UX Pa3BEPTKH U MOJICTH 1 bubmmorexa [JOK
P > FIX PAsBep ' https://m.edso0.ru/b30dff38
CeueHusi MHOTOIPaHHUKOB
HavanwsHbie cBeeHNs 0 KyOe u 1 bubnuotexa [JOK

NApaMuJe, X pa3BEPTKU U MOJIEIH.

https://m.edsoo.ru/3d8ffd32
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CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM

7 IIOCTPOCHHUU CTCPCOMETPUU. aKCHUOMBI bubnmorexa HOK
p p pH: https://m.edsoo.ru/Occ5cafe
CTEPEOMETPHUH U CIECTBUSA U3 HUX
[ToHsATHE 00 AKCHOMATUYECKOM
8 MOCTPOCHHUH CTEPEOMETPUU: aKCHOMBI bubmmorexa LJOK
P PeOMEIPHH. https://m.eds00.ru/239c8ch4
CTEPEOMETPHUH H CIICJCTBHS U3 HUX
[ToHsTHE 00 aKCHOMATUYECKOM
9 MOCTPOCHHUH CTEPEOMETPUU: aKCHOMBI bubmmorexa LIOK
P P pu: https://m.eds00.ru/65c6b106
CTEPCOMETPHUH H CIICJCTBUS U3 HUX
[TonsiTne 06 akCHOMAaTHYECKOM
10 ITOCTPOCHUH CTEPECOMETPHUH: aKCHOMBI bubmorexa HOK
P P pu: https://m.edso0.ru/258fc245
CTEPCOMETPHUH H CIICJCTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIx B
11 MIPOCTPAHCTBE: MEepPECEKAIOLINECS, bubmuoteka [IOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
IpsIMBbIE
[MapannenbHOCTh NPSMBIX H
TJIOCKOCTEH B MPOCTPAHCTRBE:
12 IIapaJiJICJIbHBIC IIPAMBIC B BI/I6HHOTCK3. HOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIIICILHOCTD TPEX
MPSIMBIX
[MapamenbHOCTh IPSMBIX H
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
TIOCKOCTH
14 VYTIbl ¢ COHANpPaBIE€HHBIMU bubnmnoreka [JOK

CTOpOHAMU

https://m.edso00.ru/9f4071b9
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15 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTh TIOCKOCTEH: bubmmoreka [JOK
napajiebHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajiebHbIX IIOCKOCTEN bromorexa LIOK
P https://m.edso0.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (bUryphl Ha TUIOCKOCTH: TETpad buomiorexa LIOK
P $ TETPP, https://m.eds00.ru/4a28dc02
KyO, mapaJienenumnesa
. bubnuorexa [JOK
20 Hoctpoerme cevernit https://m.edsoo.ru/1d434dOf
bubnunoreka LIOK
21 I1 i
OCTPOCHHE Cenei https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo teme
99 "[IpsiMBI€ M TUIOCKOCTH B bubmmnoreka HOK
npoctpaHcTse. [lapamuiensHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYISAPHOCTH MPAMOUN 1
23 HJI(I))CKOCI”[[I/I'}II'IG I:IeH WK IJ)'ISI HbIE bubmorexa LOK
- HEPHEHIMEYIBP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIEHINKYIIIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasuienpHbIEe U bubnuorexa [IOK
MEePIEeHANKYIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHaAuKyJISIpHOCTH bu6muoreka [JOK

HpHMOﬁ " IJIIOCKOCTH

https://m.edsoo.ru/f85bfc46
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97 [Ipu3Hak nepnesuKyIsIpHOCTH Bu6muotexa [JOK
MPSAMON U TIIOCKOCTH https://m.edso0.ru/79165d15

28 Teopema o npsimoit bubnuoreka [JOK
MEPIEHANKYIISPHOM TIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoi bubmmoreka [JOK
MEePIEeHANKYIISPHOMN TIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit Bbu6moreka [JOK
MEePHEHIUKYISIPHOU MIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYISIp ¥ HAKJIOHHBIE:

31 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, ﬁ::;?;ﬁf:;;?rouz 3c477d3
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[leprieHAMKYISIp U HAKJIOHHBIE!

32 paccTosiHUEe OT TOYKH JI0 IIOCKOCTH, E::Sj;ﬁf:;;iou;é 6fefadd
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[leprieHAMKYISp U HAKJIOHHBIE!

b K

33 paccTosiHUEe OT TOYKH JI0 TIOCKOCTH, hgsglp;;féigg 1a5b7b863
paccTosiHue OT MPSAMOM 70 TIIOCKOCTH T '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

34 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, ]r?tilr?;/l//lr%Tee;(;(])_[r?/IfibeeZZbc
paccTosiHUE OT MPSMOM 70 TUNIOCKOCTH T '

35 VYTIBI B IPOCTPAHCTBE: YTOJ MEXKIY bubmmoreka [JOK
MIPSIMOM M TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmuoreka [JOK
JBYI'PAHHOIO yIJla https://m.edsoo.ru/5fa0b3ce

37 JIByTpaHHBIN yroJI, TMHEHHBIN Yroil bubmuoreka [JOK
JABYTPaHHOIO yrjia https://m.edsoo.ru/c7c777ed

38 [lepnieH UKy ISIPHOCTD MIOCKOCTEH: bubmuoteka [IOK

MIPU3HAK MEPIEeHIUKYISIPHOCTU IBYX

https://m.edsoo.ru/ec3e2da3



https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3

IJIOCKOCTEN

[leprieHAMKYIAPHOCTD MIOCKOCTEM:

39 MIPU3HAK MEPIECHAUKYISIPHOCTH JBYX bubmmorexa LIOK
- https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHAMKYIAPHOCTD MIOCKOCTEM:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU IBYX bubmmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o Tpéx nepneHAUKyYIIpax bubmroreia LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKyYIIpax bubmroreia LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHIUKYIIpax bubmroreia LIOK
https://m.eds00.ru/9f246736
KonTponbHas pabota no Temam
44 "[lepneHIUKYISAPHOCTD NMPSAMBIX U bubmuoteka [IOK
IocKocTei" u "YTIIbl MEX Ty https://m.edsoo.ru/5b971ef3
MPSIMBIMH U TUTOCKOCTSIMH"
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTpPaHHUKaA,
45 BBIITYKJIbIE U HEBBIITYKJIBIE bubmmorexa [OK
N https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA
MHOTOTpaHHHUKA
[Tpu3ma: n-yronpHas npu3Ma; rpaHu 1
46 OCHOBAHUS NIPU3MBL; IIpsMast U bubmuoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI IOBEPXHOCTH MTPHU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK

napaJjiieJICmIic [ u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

[Mupamua: N-yrojapHast MupaMuaa,
rpaHy ¥ OCHOBAHUE MHPAMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMHU/IB; IPABUIbHAS U YCCUEHHAS
nupamuga

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHSTHE TIPaBUIILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS pU3Ma
Y TIPaBUJIbHAS MUPAMU/IA; IPABUIIbHAS
TpeyrojbHas MMpaMuia 1
IIpaBWIbHBIN TeTpa3ap; KyO

[IpencrarneHue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAPp U UKOCAdIP.

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edsoo0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleNenuIe1ax, NpaBUIbHbIX
MHOTOTpaHHUKAX

Briuucienue 21eMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHamu,
YTJIbI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoreka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
MIPHU3MBI, IDIOMNIA b OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edso0.ru/37d84157

54

[Tnomane 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTHU ITPABUIILHON

MMpaMH/JIbl, TEOpeMa O IIoLIaAx
OOKOBOM IMMOBEPXHOCTH YCECYEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
N bu6nmorexa [IOK
56 Honsie 06 0bneme https://m.edsoo.ru/7ad0020b
. bubnnorexa [IOK
> OOném mapamu et https://m.edso0.ru/235171b3
N bubnnorexa [IOK
o8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnnorexa [JOK
o9 OOnEM mupamue! https://m.edso0.ru/79¢10312
N bubnuoreka [{OK
60 OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpu3MEI https://m.eds00.ru/79853608
N bubmuorexa [{OK
2
6 OOBEM mpH3MEI https://m.edso0.ru/1e053890
. bubnuoreka [{OK
63 OOBEM mpu3MEI https://m.edso0.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUucTeMaTHu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue pacctosiHu: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 INTIOCKOCTH, MEXTY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU
bub6nmmoreka [IOK
67 Hroroast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTHh3alis 3HAHHH.
Boruncnenue yrioB: Mexy
68 CKPEIIHUBAOIIUMUCS TIPSIMBIMH, 1 Bubmiorexa OK
. https://m.edsoo.ru/56765e8b
MEXTy TIPSIMOH ¥ TUTOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



