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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma yueOGHOrO Kypca «l'eomerpus» 06azoBoro ypoBHs aisi oOydatomimxcst 10 —11 kiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOro rocyaapcTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTA CPEIHETO O0IIero 0Opa3oBaHus, C y4ETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUI,
MPEIbABISIEMBIX K MaTEMAaTHIECKOMY 00pa30BaHUIO, U TPAIUIUN POCCHIICKOTO 00pa3oBaHus. Peanusamnus mporpaMMbl 00€CTIeYUBAET OBJIaICHHE
KIIIOYEBBIMH KOMITETCHIIMSIMH, COCTaBIISIOIIMMHU OCHOBY JIJIsl CAMOPA3BUTHS M HENPEPHIBHOTO OOpPa30BaHMs, LEIOCTHOCTH OOMIEKYIBTYpPHOTO,
JIMYHOCTHOTI'O U ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU O6y‘-IaIOHII/IXC$I.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TreoMeTpUM Ha YpOBHE cpeaHero oOmiero o0pa3oBaHUS OO0YCIIOBJIEHA MPAaKTUYECKOW 3HAYMMOCTBIO
METanpeIMETHBIX M MPEAMETHBIX PE3yJIbTaTOB OOYYEHHS] T€OMETPUU B HAIPABJIEHUWHU JIMYHOCTHOTIO pa3BUTHUS oOywarouuxcs, GpopMHpoBaHUS
(YHKIIMOHATBPHOM MaTeMaTU4eCKOW TIpaMOTHOCTH, HU3YUEHHUs JpYruX Yy4yeOHBbIX AUCHMIIIMH. Pa3zButue y oOyyarommxcs MpaBUIbHBIX
Hpe)ICTaBJ'IeHI/II\/'I O CYHIHOCTHU U HPOUCXOKIACHUU I'COMETPHUICCKUX a6CTpaKHHﬁ, COOTHOIICHUH PE€AJTbHOI0 MU HMJACAJIBHOTO, XapaKTEPEC OTpaKCHUMA
MaTeMaTHYEeCKOMN Hay1(0171 SIBJICHUM U IpoUECCOB PCAJIBHOTO MHUpa, MECTE TCOMCTPHUU B CUCTEME HAYK U POJIM MATEMATUUCCKOI0 MOACITIUPOBAHUA B
HAaYYHOM IIO3HAHWHM W B IIPAKTHKE CHOCO6CTByeT CbOpMI/IpOBaHI/IIO HAaYYHOI'O MHPOBO33PCHUA YyYallMXCA, a TAKKE KadCCTB MBIIIJICHU,
HEOOXOMMBIX JUIS aJlalTallid B COBPEMEHHOM OOIIIECTBE.

I'eometpus sBnsiercss oMHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CpEIHEro oomiero oOpa3oBaHMs, TaK KaK 0OECIEYMBAET BO3MOXHOCTH
M3y4YCHUS KaK JUCHUILINH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlorndyeckoe MpInuieHHE, (OPMUPYEMOE TPH HM3YYCHHH OOYYalOUIMMHUCS HOHSATHHHBIX OCHOB TE€OMETPHH M TIOCTPOCHHUHU IIETIOYKU
JOTMYECKUX YTBEP)KJICHUH B XOJ€ PpEUICHHS TI'eOMETPUYECKUX 33/1a4, YMEHHE BBIIBUTaTh M OIPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPH PELICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O IIMKJIa, B YaCTHOCTH U3 Kypca (Gpu3uKu.

YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJIb BO BCEX 00IACTSIX IESATENbHOCTH YesioBeka. OpHeHTanus yenoBeKa
BO BPEMEHH M MPOCTPAHCTBE — HEOOXOMMOE YCIIOBHE €r0 COLUAIBHOTO OBITHA, (hopMa OTPaKCHUSI OKPYXKAIOLIETO MHpPA, YCIOBHE YCIIEIIHOTO
MIO3HAHUA U aKTUBHOTO IIpeoOpa30BaHus AeHCTBUTENbHOCTH. OnepupoBaHe IPOCTPAHCTBEHHBIMU 00pa3aMu 00beIMHSET pa3Hble BUAbI yueOHOI
U TPYIOBOH JESATEIBHOCTH, SBIISACTCS OJHUM U3 MPO(HECCHOHAIBFHO BaKHBIX Ka4eCTB, IOATOMY aKTyallbHa 3a7a4a ((OPMHUPOBAHHS y 00YJaIOIINXCS
NPOCTPAHCTBEHHOTO MBIIUICHHS KaK Pa3sHOBHIHOCTU OOpPa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJTOTOBKE K MPAKTUYECKON
AEATETLHOCTH 1I0 MHOTHM HalpaBIICHUSIM.

Ilenp ocBoeHUs mporpaMmMel yueOHoro kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00yueHHs — 00IeoOpa3oBaTelibHOE U OOIIEKYIbTYpHOE
pa3BuTHEe OOydJaroUMXcs yepe3 obOecreuyeHre BO3MOXKHOCTH NMPUOOPETEHHMsS M HCHOJb30BAHUS CHUCTEMATHUECKUX T€OMETPUUYECKMX 3HAHUU U
NeWCTBUH, CIeU(PHUHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO NMPOJODKEHUS 00pa30BaHMs MO CHELUATBHOCTSM, HE CBSI3aHHBIM C MPHUKJIAIHBIM
HCIOJIb30BAHUEM F€OMETPUH.

IIporpamma mo reomeTpuu Ha 0a30BOM YpOBHE INpeiHA3HAueHa Ui 0OydyaroIMXCsl CpeAHEH LIKOJbl, HEe MCHBITHIBABIIMX 3HAYMTEIBHBIX
3aTpyAHEHU Ha YpOBHE OCHOBHOro oOrmiero oOpa3zoBanus. Takum oOpaszom, oOydaromuecs Ha 0a30BOM YpPOBHE JIOJKHBI OCBOUTH OOIIHe



MaTeMaTU4YeCKUEe YMEHUS, CBA3aHHBIC CO CHEIM(PUKON TreoMeTprHu M HEOOXOAUMBIE ISl KU3HU B COBpeMEHHOM obmiectBe. Kpome 3Toro, onu
UMEIOT BO3MOXHOCTh H3Y4YHTh I€OMETpUI0 OoJiee TIyOOKO, €Clii B JaJbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B I€OMETPUYECKHX 3HAHUSX B
npoheccuoOHaTbHON IS TELHOCTH.

JIoCTIDKEHHE LEeNU OCBOSHHSI MPOrpaMMbl 00ECTICUMBACTCS PEIICHUEM COOTBETCTBYIOIIUX 3anad. lIpuopuTeTHBIMU 3aadyamMH OCBOCHHS
Kypca «'eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kiaccax siBisitoTCs:

e (opMupOBaHHE MPEICTABICHHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIBTYpPhl U OCO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIINM MUPOM;

e (opMupOBaHHE IMPEJCTABICHHUS O MHOTOIPAaHHUKAX M TeJaX BpalleHUS KaK O BAKHEHIINX MaTEMAaTHYECKUX MOJEISAX, MO3BOJISIONINX

ONMCHIBATh U U3Y4aTh Pa3HbIE SBJICHUS OKPYKAIOILIETO MUPA;

e (opmupoBaHuE YMEHHS paclo3HaBaTh Ha YepTEkKaxX, MOJEISAX U B peabHOM MUPE MHOTOI'PaHHUKU U TeJia BPALCHMUS;

® OBJIQJICHHE METOJaMH PELICHUS 3a/1a4 Ha MOCTPOEHHUS Ha N300paKeHUSIX MPOCTPAHCTBEHHBIX QPUTYP;

e (opMupOBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMH IMOHATHAMHU O MHOTOTPaHHUKAX M TEJIaX BPAIICHUS U UX OCHOBHBIMHU CBOHCTBAMU;

® OBJQJICHHE aJIrOPUTMaMHU pEIIEHUsS OCHOBHBIX THIIOB 3ajayd; (POPMUPOBAHHWE YMEHHUS TPOBOJUTH HECIIOXKHbBIE JO0Ka3aTeJbHbIE
paccyXJeHHUs B X0JI€ PELIEHUS] CTEPEOMETPHUUECKHX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEp:KaHUEM;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaroImuxcs, NO3HaBaTEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHHUH,
KPUTHYHOCTH MBIIILICHUS;

e (opmupoBaHue (QPYHKIUOHAIBHON TPAMOTHOCTH, PpEJIEBAHTHOM TIE€OMETPUU: YMEHHE pAacllO3HABaTh MPOSIBICHUS T€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHbIX JXM3HEHHBIX CHUTYyalUsAX W IPHU H3YYEHUHU JAPYTUX Y4EOHBIX IPEIMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (POpMYIHMPOBATH MX Ha SI3bIKE T'€OMETPUM M CO3[aBAaTh F€OMETPUYECKHE MOJEINH,
IPUMEHATh OCBOECHHBIN M€OMETPUYECKUN anmapar Ui pelleHns MPaKTUKO-OPUEHTHPOBAHHBIX 33Ja4, HHTEPIPETUPOBATh U OLIEHUBATh
MOJTy4EHHBIE PE3YNIbTaThI.

OTnu4uTeNbHOM 0COOEHHOCTBIO MPOrPaMMBbl SBIISIETCS BKJIIOUEHHE B KypC CTEPEOMETpUH B Hauyaje €ro M3y4eHHs 3ajad, pellaeMblX Ha
YPOBHE MHTYUTHBHOI'O MO3HAHMs, U ONpEAEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U
IIPOCTPAHCTBEHHOTO MBILUIEHHS], CTUMYJIUPYET IPOTEKaHHE HHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JajbHEHIIEMY U3yYEHHUIO IIPEAMETa.

IIpennourenne OTHAETCA HArIsAHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHs, TO €CTh TEOPETHUYECKHE 3HaHUs HMEIT B CBOEH OCHOBE
YYBCTBEHHOCTb INPEIMETHO-TIPAKTUUYECKOH JesATeabHOCTH. Pa3BuTHE NMpOCTPaHCTBEHHBIX NMPEACTABICHUN y ydallUXCs B Kypce CTEpeOMETPHH
IIPOBOJUTCS 3a CUET pELICHMs 3a/lay Ha CO3[JaHue MPOCTPAHCTBEHHBIX O0pa30B M 3a/ady Ha ONEpUPOBAHUE IPOCTPAHCTBEHHBIMH OOpa3zaMu.
Co3nanue o0Opasa MPOBOAUTCS C ONOPON Ha HAMIAAHOCTb, a ONEPUPOBaHUE O0OPa30M — B YCIOBUSAX OTBJICYEHMS OT HAIJIJHOCTH, MBICIEHHOTO
M3MEHEHHMsI €r0 UCXOHOTO COAEPIKaHusl.

OcHOBHBIE cozeprkaTeNbHble TUHUU Kypca «I'eomerpum» B 10—11 kmaccax: «MHororpaHHuKn», «IIpsiMble U MIOCKOCTH B IPOCTPAHCTBEN,
«Tena BpameHus», «BekTopsl M KOOpPIUHATHI B MpOCTpaHCTBe». DOpPMHUpOBAHUE JOTMYECKMX YMEHHH pacmpesensercs He TOJbKO IO
coJiepKaTeIbHbIM JIMHUAM, HO U 0 ToZiaM 00y4eHHs Ha YPOBHE CpeIHEro 001ero oopazoBaHusl.

Copnepxanne oOpa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pE3yJbTaTaM OCBOEHHUS pabodell MpoTrpaMMbl, paclpeaeléHHbBIM 10 rojaam
o0y4eHus1, CTPYKTYPUPOBAHO TaKMM 00pa3oM, YTOOBI OBJIaJICHHE F€OMETPUUECKUMHU MOHATUSAMH M HaBBIKAMH OCYIIECTBIISIIOCH MTOCIEI0BATEEHO



U TIOCTYMATeIbHO, C COONIOJICHWEM MPHUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIUCh B OOIIYI0 CHUCTEMY T'€OMETPHYECKHUX
MIPEJICTaBICHUIA 00YJAIOMIUXCsI, pacIIupsis U yriayomsis e€, 00pa3ysi MpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Hezpenmo B 10 kimacce u 2 yac B Hegento B 11 kimacce, Bcero 3a roja oOyueHus - 136 yueOHbIX
Jaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble U IJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsmMas, IUIOCKOCTh, MPOCTPAHCTBO. [loHATHE 00 aKCMOMAaTHYEeCKOM NOCTPOCHHU
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anMHOe pacrnionoxeHue NnpsMbIX B IPOCTPAHCTBE: IIEPECEKAOIINECs, MapajulesIbHbIE M CKpelmBaromuecs npsmsie. [lapamiensHoCTh
NPSAMBIX M TUIOCKOCTEH B NMPOCTPAHCTBE: MAapauIeNIbHbIE NPSMbIE B MPOCTPAHCTBE; MMAPAUIEIBHOCTh TPEX MPSAMBIX; NAPAILIEIBHOCTh MPAMON U
IIJIOCKOCTH. YTIJIBI C COHAIIPaBJICHHBIMM CTOPOHAMH; YroJ MEXIy HPSAMBIMH B NPOCTpaHCTBE. [lapamienbHOCTh IUIOCKOCTEW: INMapajuleibHBIE
IJIOCKOCTH; CBOMCTBA MapajljiesIbHbIX MIocKocTed. [IpocTeiiiine nmpocTpaHCTBEHHbIE (UTYPBl HA IUIOCKOCTH: TETpasip, KyO, mapajuiesenunen;
MOCTPOEHUE CEUCHUM.

[lepneHUKYISIPHOCTD IPSIMOM M INIOCKOCTH: NMEPIEHIUKYIISIPHBIE MPSAMBIE B IPOCTPAHCTBE, IPSIMBIEC NApAJIICIbHBIE U NIEPIECHANKYJIIPHBIE
K IUIOCKOCTH, NMPU3HAK NEPHEHAUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TEOPEMA O MPSMON NEPIEHINKYISIPHON INIOCKOCTH. YTJbl B IPOCTPAHCTBE:
YIOJl MEXAYy INPSAMON M IUIOCKOCTBIO; BYIPAHHBIA YroJj, JIMHEWHBIA YroJl JBYTPaHHOIO yria. llepneHaukynsp M HaKIOHHBIE: pacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHHE OT MPSMOM /10 MJIOCKOCTH, MPOeKIus (UTypbl Ha IUIOCKOCTh. [lepneHIuKynsapHOCTh MIOCKOCTEH: MpPU3HAK
MEePIEeHANKYIISIPHOCTH JIBYX IUNIOCKOCTEH. TeopeMa o TpEX nmepneHauKyiIspax.

MHoOrorpaHHMKH

IlonsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBHI MHOIOI'PDAHHUKA, BBITYKJIbIE U HEBBIITYKIIBIC MHOIOTPAaHHUKH; Pa3BEPTKAa MHOTOTPaHHUKA.
[Ipusma: n-yronpHas npu3Ma; I'paHM W OCHOBAaHUS MNpPHU3MBbI; NpsAMas M HAKIOHHAs NPU3MbI; OOKOBas M IOJHAs MOBEPXHOCTb IPU3MBI.
[Tapamnenenunen, mpsAMOYTOJbHBIA Napaulelenunen M ero cpoicrsa. IIlmpammpa: N-yroiapHas nUpaMuja, TPaHW U OCHOBAHWE INUPAMHUIBL,
OOKOBasi W IIOJHAs TOBEPXHOCTh NUPAaMUJbl, NpaBWiIbHAs W yceYEHHAs MNUpaMuia. OJIEMEHThl NpU3Mbl M nOUpamubl. [IpaBuibHBIE
MHOTOTPaHHUKU: NIOHATHE NPABUIBHOIO MHOTOTPaHHMKA; IIpaBUJIbHAS NIPU3Ma U NPaBUWIbHAS NMUPAMHUJA; NIPAaBUJIbHAS TPEYTrOJbHAs MUPAMHUIA U
IIPaBUIIBHBIN TeTpasp; KyO. I[IpencraBneHue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTA3p, 1oJeKa’qp U ukocasap. CeueHus Npu3Msbl U MHPaAMUIBL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJEMEHTBl CHMMETPUM B IUPaMHUIAX,
napajuleJIenuIeNax, IPaBUIbHbIX MHOITOIPAHHUKAX.

Beluncnenue 3neMeHTOB MHOTOI'PaHHHUKOB: p&0pa, AuaroHaiu, yrisl. Ilnomaaes OOKOBOI MOBEPXHOCTH M MOJHON MOBEPXHOCTU NMPSIMOMN
IIPU3MBI, IJIOIIAIb OCHOBAHUI, TeOpeMa 0 GOKOBOW MOBEPXHOCTH MpsAMOM mpu3Msbl. [1101aas O0KOBOM NOBEPXHOCTU M MMOBEPXHOCTH IIPABUIIBHOIM
MIUpPaMU/Ibl, TEOpEMa O IIOIAAM yced€HHOM nupamuabl. [lonsarue 06 06béme. O6BEM nUpaMubl, IPU3MBI.

[TooOHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXAY MJIOLIAIMU IOBEPXHOCTEH, 00bEMaMH 10J00HBIX TeEIl.

11 KJIACC

Tesna Bpamenus



[unuuapudeckasi IOBEPXHOCTh, 00Pa3yIOIIUe HWIMHAPUIECKON MOBEPXHOCTH, OCh IMJIUHAPHUYECKON MOBEPXHOCTH. LIMauHIp: OcHOBaHUS
1 OOKOBasi MOBEPXHOCTb, 00pa3yoLIas U OCh; IJIOMIA b OOKOBOM M MOJHON MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yroliMe KOHMYECKON MOBEPXHOCTH, OChb M BEpUIMHA KOHMYECKOH mnoBepxHocTu. KoHyc: ocHoBaHue U
BEpIIMHA, 00pa3yoias u OCh; IJIOMAaAh OOKOBOW M MOJTHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3ymIlUe U BHICOTA; OCHOBAHHS M OOKOBas
IIOBEPXHOCTb.

Cdepa u map: meHTp, paadyc, AUaMeETp; IUIONMIAAb NOBEPXHOCTH cdepsl. B3anmHoe pacroniokeHne cepbl U IUIOCKOCTH; KacaTelbHas
MIJIOCKOCTH K cdepe; Tiomaas chepsl.

N300pakenue Tes BpaleHus Ha III0CKOCTH. Pa3BépTka MUIMHAPa U KOHYCa.

KomOuHammm Ten BpalieHus: 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO cdepbl; chepa, BIMCaHHAs B MHOTOTPAHHUK, HIIH
TE€JI0 BpallleHUSI.

[Tonsarue 06 o0vEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPSAMOYTOJIBLHOTO TMapajuieNienuIieia U CIeACTBUS U3 Heg.
O06bEM uuHApa, KoHyca. O0BEM 11apa u miomaas chepsl.

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOLIEHHUS MEXY IUIOIAIMU IOBEPXHOCTEH, 00bEMaMU OJOOHBIX TEJI.

Ceuenus muMHApa (MapauiedbHO U NEPIEHIUKYISIPHO OCH), CEUEHUS KOHYyca (MapajuleIbHOe OCHOBAHUIO M MPOXOAIIEE Yepe3 BEPILUHY),
CeueHus mapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bextop Ha miockoctu U B mpocTpaHcTBe. ClokeHHe U BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha yucio. PasnojkeHue BekTopa mo
TpéM HEKOMIUTaHapHBIM BekTopaM. [IpaBuiio mapamnenenunena. Pemenue 3amad, cBsI3aHHBIX C MPUMEHEHHEM MPaBUJl JEHCTBHUI C BEKTOPAMH.
[IpsmoyronpHas cuctema koopAauHat B mpocTtpancTBe. Koopaunatel BekTopa. IIpocreifinue 3agaun B KOOpAUMHATAX. YTOJ MEXKIY BEKTOPaAMU.
CkansipHoe Mpou3BEACHUE BEKTOPOB. BbrumcieHue yrioB MEXIy MPSMBIMH U IIOCKOCTSAMHU. KOOpAWHATHO-BEKTOPHBIM METOJ MPHU pEelIeHUH
reOMEeTPUYECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMBbl y4eOHOTO Tipeamera «MaTteMaTHKay XapaKTepH3yITCs:

I'paiknanckoe BociMTaHue:

C(OPMHUPOBAHHOCTHIO TPAKIAHCKOW MO3UIMK OOyYaromerocss Kak aKTHBHOTO M OTBETCTBEHHOTO WIEHAa POCCHUIHCKOro 0OIIecTBa,
MPEJCTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (YHKIMOHHPOBAHUS DA3JIHYHBIX CTPYKTYp, SIBICHHN, MpPOIENyp TPakJaHCKOTO oOmiecTBa
(BBIOOPBI, OIIPOCHI U TIP.), YMEHUEM B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIMSIMHU U Ha3HAUYCHUEM.

IIarpunoTHyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUMCKON TpakJIaHCKOM MJEHTUYHOCTH, YBaXXEHHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOUIEHHUEM K JOCTH)KEHHUSM POCCHICKUX MaTeMaTHMKOB WU POCCHMCKOM MaTeMaTH4ecKON IIKOJIbI, K HCIOJB30BAaHUIO AITHUX
JNOCTHUKEHHUM B IPYTUX HayKax, TEXHOJIOTUSX, cpepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHMSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH poccHiickoro Hapona; c(OpMHpPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO IOBEACHUS,
CBA3aHHOTO C MPAKTUYECKUM IPUMEHEHHEM JOCTH)KEHUN HAyKd M JAEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJAa B IOCTPOECHHUE
YCTOMYHMBOTO OYIYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

3CTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOUAsl CTETHMKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3aad, peIIeHUH, pacCyXAeHU;
BOCIIPHMMYHUBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3Iu4HbIX BUJIOB UCKYCCTBA.

Pu3znyecKoe BOCIUTAHME:

C(OPMHPOBAHHOCTBIO YMEHMs NPUMEHSATh MaTeMaTHYeCKUEe 3HAaHUSA B HMHTEpecax 3J0poBOro M 0Oe3omacHoro obpasza >KU3HH,
OTBETCTBEHHOI'0 OTHOILEHUS K CBOEMY 3/I0pPOBBIO (370pOBO€ MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, PEryispHas (uznyeckast
aKTUBHOCTb); (PU3UYECKOTO COBEPLICHCTBOBAHMUS, IIPH 3aHATUAX CHOPTUBHO-03/I0POBUTEIBHOM EATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBbIO K TpYJY, OCO3HAaHHUEM LEHHOCTH TPYJOJIIOOUs; MHTEPECOM K pa3IMuHbIM cdepaM HpodecCHOHATBHON NesTeIbHOCTH,
CBSI3aHHBIM C MaT€MaTUKOHN U €€ NPUIIOKEHUSIMH, YMEHUEM COBEpLIaTh OCO3HAHHBIHM BEIOOD Oyayieil npodeccuu 1 pearn3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIEC IUIaHbl; TOTOBHOCTBIO M CHOCOOHOCTbIO K MaTeMaTHMYeCKOMY OOpa30BaHHMIO M €aMOOOPa30BaHUIO HA MPOTSHDKEHUHM BCEH JKM3HU;
TFOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PELICHUM ITPAKTUYECKUX 3a7ad MaTEMaTUYECKON HAIPaBICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

Cc(OPMHUPOBAHHOCTBIO FKOJIOTHYECKON KYIbTYphl, TOHUMAaHUEM BIUSHUS COLMATIBHO-IKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOTHON
U COLIMANIBHOM cpejibl, 0CO3HAHHEM IJI00AIBHOTO XapaKTepa SKOJOTMYECKUX MpoOieM; opueHTaluell Ha MpUMEHEHHEe MaTeMaTUYeCKUX 3HaHHH
JUI pelieHus 3agad B 00JacTH OKpyXKarolleill cpesbl, MIaHUPOBAHUS MOCTYNKOB M OIIGHKM UX BO3MOKHBIX MOCJIEACTBUN JJISI OKpYXaromein
CpeIbl.



IleHHOCTH HAYYHOI'O ITO3HAHUA:

c(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKd M OOIIECTBEHHOW NPaKTUKH,
MOHMMaHUEM MAaTEMaTHYeCKON HAayKu Kak c(epbl YeTOBEUECKOW NEeSITEIBbHOCTH, 3TANOB €€ Pa3sBUTHs M 3HAYUMOCTH JUISl Pa3BUTHS [IMBHIIU3AIHH
OBJIQJICHUEM SI3BIKOM MAaTEMAaTUKU M MAaTEMAaTHYECKOW KyJIBTYPOU KaK CPEICTBOM IO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIIATH IPOEKTHYIO U
HCCIEA0BATENBCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE  pe3yJIbTaThl  OCBOCHHS IMPOTpPaMMBlI  ydeOHOro mpeamera «MaTeMaTHKay XapaKTepU3YIOTCS  OBJIAJICHUEM
YHUBEPCATBHBIMU HO3ZHAGAMEIbHBIMU OCliCMBUAMU, VHUBEPCAIbHOIMU KOMMYHUKAMUBHLIMU OeUCMBUAMU, YHUBEPCANbHbIMU pPe2yIsmUHbIMU
oeticmausmu.
1) Vuueepcanvuvie nosnasamenvhvle Oeiicmsus, obecneyusaiom @Gopmuposanue 0a306blX KOSHUMUSHBIX NPOUECCO8 00YUAIOUUXCS
(oceoeHnue Memooo8 HNO3HAHUS OKPYICAIOWe20 MUpa, npuMeHeHue J02U4eCKUX, UCCie008amenbCKux onepayutl, yMeHuti pabomamsv ¢
ungopmayueti).
ba3oBble Jornveckue aelcTBUSA:
® BBIABIIATh W XapaKTEPU30BATh CYIICCTBCHHBIC NPHU3HAKH MATEMATHYECKUX OOBEKTOB, TOHSATHH, OTHOIICHUH MEXIy MOHATHIMU;
(hopMyITUpPOBaTh ONpPECIICHUS TMOHSATHH, YCTaHABJIMBATH CYIIECTBEHHBIM MPU3HAK KIACCU(UKAINN, OCHOBAHUS I 00OOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

® BOCHPHHUMATh, GOPMYIHPOBATH U MPEOOPA30BHIBATH CY)KICHH: YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC, € TMHUYHbBIC, YaCTHBIE U OOIIIHE;
YCIIOBHBIE;

® BBIABIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYHUs B (DaKkTaxX, JAHHBIX, HAOIIOJACHHSIX U YTBEPKICHHUSX;

npeayiaraTh KpUTEPUH IS BBISBJICHHS 3aKOHOMEPHOCTEH U TPOTHBOPEUHIL;

e JIeTIaTh BBIBOIBI C UCIIOJIH30BAHNEM 3aKOHOB JIOTHKHU, IEAYKTUBHBIX U HHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 10 aHAJIOTHH,

® IPOBOJUTH CAMOCTOSITEIIPHO JJOKA3aTeIbCTBA MATEMATHYECKUX YTBEPKACHHUH (MPSMbIEC U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITHIO,

MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKJICHUS U BBIBO/IBI;
e BBIOMpATH CrIOCcO0 perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PElLICHHS, BBIOMpATh HauboIee MOAX0AAUi C YIETOM
CaMOCTOSITEJIPHO BBIJICIICHHBIX KPUTEPHER).

Ba3oBble ncciaenoBarelbCKHe AeiCTBHA:

® ICIIOJIb30BAaTh BOIMPOCHI KaK MCCIEI0BATEIbCKUN WHCTPYMEHT IMO3HAHUA;, (POPMYIHPOBATH BONPOCHI, (PUKCHPYIOIIME MPOTUBOPEUHE,

npo0ieMy, YCTaHaBIMBATh HCKOMOE U JaHHOE, JOPMUPOBATH TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIINI0, MHEHHE;

® TMPOBOJIUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBAaHUE IO YCTAHOBIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO

00BeKTa, IBICHUS, TPOLIECCa, BHISIBICHUIO 3aBUCUMOCTEH MeX 1y 00bEKTaMH, SIBICHUSMU, POIIECCAMU;

® CcaMOCTOATENIbHO (OPMYTUPOBATH OOOOIIEHHUS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO HAOMIOACHUS, MCCIEIOBAHMS, OLIEHWBAThH

JIOCTOBEPHOCTH MOJTYYCHHBIX PE3yIbTAaTOB, BBIBOJOB U 000OIIEHHIA;



® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MIPOLECCA, @ TAKKE BBIABUIATH MIPEIIOJIOKEHUS O €0 PA3BUTUU B HOBBIX YCIOBUSX.

Padora c undopmanueii:

®  BBIIBIATH Ae(UIUTH HH(POPMAIMH, JaHHBIX, HEOOXOIUMBIX /Il OTBETA HA BOTIPOC M JUIS PELICHUS 3a1a4H;

e BEIOMpaTh MHPOPMALMIO U3 UCTOYHHKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(DOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM IMPEACTABICHUS;

® CTPYKTYpUPOBAaTh MH(POPMAIUIO, IPEICTABIATE €€ B PA3IHUUHBIX (POpPMax, WILTIOCTPUPOBATH I'PahUIeCcKH;

® OIICHMBATh HAJEKHOCTH HH(POPMAITUH IO CAMOCTOSATENHEHO CHOPMYITHPOBAHHBIM KPUTECPHUSIM.

2) Ynueepcanvnvle KOMMYyHUKAMUBHbBIE Oelicmaust, 00eCneuusarom chopmMupo8aHHOCHb COYUATbHBIX HABLIKOS 0OVUAIOUUXCSL.

OO0wenne:

e BOCIPUHMMATH U (OPMYIHPOBATH CY)KJIEHUS B COOTBETCTBHH C YCIOBHUSMH U LENSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBbIPAXKaTh
CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS IO XOJy PEIleHHUs 3a/ayl, KOMMEHTUPOBATh MOJTY4YE€HHBII
pe3ynbTarT;

e B XoJe OOCYXIEeHMs 3aJlaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl, IpOOJeMBbl, perraeMol 3aJayd, BBICKAa3bIBATh WJIEH,
HalleJICHHbIE Ha MOUCK PELIEHHs]; COTIOCTABIISITh CBOU CYKIEHHS C CY)KIEHUSMHU IPYTrUX YYaCTHUKOB JUAJIOTa, 0OHAPYKUBATh pa3inyune
U CXOJCTBO MO3UIHI; B KOPPEKTHON hopme hopMyTUpOBATh pa3HOTIacHsl, CBOM BO3PAXKEHHUS;

® I[IPEACTaBIATh pE3YyNbTAaThl pELICHUS 3aJaud, OHKCIEPUMEHTa, HCCIEJOBAHMs, IPOEKTa; CaMOCTOATEIbHO BbIOMpaTh QopmaT
BBICTYIUICHHUS C Y4ETOM 33/1a4 MPE3eHTALUU U 0COOEHHOCTEN ayJUTOPHH.

CoTpyaHunyecTno:

® [IOHUMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHONW U MHIMBUIYaTbHOW pabOThl MpU pelIeHHH Y4eOHBIX 3a/Jay; MPUHHUMAThH I1Ielb
COBMECTHOM JESATENIbHOCTH, TUIAHUPOBATh OPTaHU3allMI0 COBMECTHOM paboThl, pacipeensiTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh
MIPOLIECC U Pe3yNbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

® y4acTBOBATh B IPYNIOBBIX (popmax paboThl (0OCYKIeHHsS, OOMEH MHEHUIl, «MO3rOBbIE IITYPMbD» M WHBIE); BBIIOJHATH CBOIO YacTh
paboThl U KOOPAUHHUPOBATH CBOM JECHUCTBUA C APYTUMHU WJIEHAMH KOMAaH[Ibl; OLICHMBATh KAueCTBO CBOErO BKJIAJa B OOIIMN MPOAYKT MO
KpUTEpUsaIM, cHOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnoie pecynamuensle oeticmaus, 006ecnedusarom Gopmuposanue cCMplCi08blX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUUHOCTIU.

Camoopranuszanmsi:

®  COCTaBJIATH ILJIaH, aJITOPUTM PELIEHHS 3a7auH, BBIOMPATh CIOCO0 pelIeHUs ¢ YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh M KOPPEKTHUPOBATH BApUAHTHI PEIICHUH C yUETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBBIKAMHU II03HABATENIIHOW peQIIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBMH W MBICIMTENbHBIX MPOIECCOB, HX
pe3ybTaTOB; BIAAETh CIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpoliecca U pe3yibTaTa pelieH!s] MaTeMaTHUeCKOH 3a1auu;

® IIpPEABUJETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPU PELIEHUU 33Ja4d, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTh Ha OCHOBE HOBBIX
0OCTOSTENILCTB, TaHHBIX, HAWJCHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;



® OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIH W YCIOBUSM, OOBACHATH INMPHUUYUHBI JOCTI)KCHUS WIM HEJIOCTHKCHHUS pPE3yJbTaToB
JEATeIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OL[CHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IprMeHSTh aKCMOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX MPHU PELICHUH F€OMETPUUECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: NAPAILIEIBHOCTH U MEPHIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.

Knaccuguimpoars B3auMHOE pacioioKeHNE NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMM: JBYIPAaHHBIN yroJ, TpaHU ABYIPAHHOTO yria, pedpo ABYTPaHHOIO YIJa; JUHEHHBIA yroJl IBYrpaHHOTO YIJIa;
rpajycHas Mepa JABYTPaHHOTO yIJa.

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHUK, BBIMYKIBIH W HEBBITYKJIbIH MHOTOTPAaHHUK, 3JIEMEHTbl MHOTOIPAaHHUKA, MPaBUJIbHBINA
MHOTOTpaHHUK.

Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (MTMpaMua; Mpu3Ma, IpsIMOYroJIbHBIN Mapaienenunes, Kyo).

KnaccuduimpoBats MHOTOrpaHHUKH, BBIOMpAsi OCHOBaHUS Ui KiaccuUKaK (BBIMYKJIbIE U HEBBITYKJIbIE MHOTOI'PaHHUKU; MPAaBUIIbHbIE
MHOTOI'PaHHUKH; MPSIMbIE ¥ HAKJIOHHBIE MPU3MBI, TapalIeTIeIUIICAb]).

OnepupoBaTh NOHATUAMU: CEKYILAsl INIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEUYCHUH, HCII0JIb3YS METO/ CIIE/IOB.

CTpouTh ce4eHNss MHOTOI'PaHHUKOB METOJIOM CJIEA0B, BBINOJIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTBHIX 00BEMHBIX (UTyp:
BUJ] CBEPXY, COOKY, CHU3Y.

Pemare 3a1aun Ha HaXOKJEHUE FEOMETPUYECKUX BEIMYMH IO 00pa3laM WM alrOpUTMaM, IPUMEHsS U3BECTHbIC aHATUTHYECKUE METObI
IIPU PEIIEHUM CTAaHIAPTHBIX MAaTEMaTUYECKUX 3a7ad Ha BBIYUCICHHE PACCTOSHUHA MEXAy IBYMsI TOUKaMH, OT TOYKH A0 MPSIMOH, OT TOYKH A0
IUIOCKOCTH, MEX/1y CKPELMBAIOIIMMHUCS IPSMBIMU.

Pemare 3a1aun Ha HaXOXKJEHHUE FEOMETPUUECKUX BEJIWYHMH IO 00pa3laM WM alroOpuTMaM, PUMEHss U3BECTHbIE aHATUTHUECKHE METObI
IPU PEHICHUH CTAHJAPTHBIX MAaTEMaTHMYECKMX 3aJad Ha BBIYMCICHHUE YIJIOB MEXAY CKpPEIIMBAIOIIUMUCS HPSMBIMU, MEXIY MpsIMOH U
IUIOCKOCTBIO, MEXKY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB.

Bbruucnare 00bEMBI M MJIOIIAIM TOBEPXHOCTEH MHOITOIPAaHHUKOB (IIPU3Ma, MMpaMKJia) ¢ IpUMEHEHnEeM (OpPMYIT; BBIYUCISTh COOTHOILIEHUS
MEX]ly TUIOIIAsIMU TOBEpXHOCTEH, 00bEMaMU OAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CUMMETPUH; LEHTP, OChb U IUIOCKOCTb CUMMETPHUH
¢burypsi.

W3BnekaTh, MpeoOpa3oBbIBaTh U MHTEPIPETHUPOBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPeCTaBICHHYIO Ha
yepTexxax U pUCyHKax.



[TpumensTh reomerpuyeckre (GakTbl A PEHICHUS CTEPEOMETPUYECKUX 3a/1ad, IMPEANojaralolliX HECKOJIbKO IIaroB PelIeHHs, eCId
yCJIOBHS TPUMEHEHHS 33J]aHbl B IBHOH (hopme.

[IpuMeHATH MpOCTENIINE IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTE HpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEM B INPUPOAE M JKU3HM, PACIIO3HABATh IIPOSIBJICHHE 3aKOHOB I'€OMETPUU B
UCKYCCTBE.

[IpuMeHATH NOJIydEHHBIE 3HAaHUS HA MPAKTUKE: aHAJIM3UPOBATh PEAIBHBIC CUTYallMU U IPUMEHATHh U3YUYEHHBIE ITIOHATHS B IIPOLIECCE TIOUCKA
peleHusi MaTeMaTHIECKH C(OPMYIIMPOBAHHON MTPOOJIEMBI, MOJECITUPOBATh PEalIbHBIC CUTYAIlMN HA S3BIKE TEOMETPHUH, HCCIIE0BATh OCTPOCHHBIC
MOJIENIU C UCII0JIb30BaHUEM I'€OMETPUUYECKHX MOHATUI U TEOpeM, armapara ajareOpsl; pemarb IPaKTUYECKUE 3a/1a4l, CBSI3aHHBIE C HaX0XKIEHUEM
r€OMETPUYECKUX BEJINYUH.

11 KJIACC

OnepupoBaTh TOHSATUSMU: IMJIMHIPUYECKAsT TMOBEPXHOCTh, OOpa3ymooIIHe IUIUHAPUYECKON TMOBEPXHOCTU; IMJIMHJIP; KOHHUYECKAast
MMOBEPXHOCTh, 00pa3yIOINe KOHUIECKOHN MOBEPXHOCTH, KOHYC; ChepruiecKas MOBEPXHOCTb.

Pacnio3znaBatk Tena BpaieHus (LMIUHAP, KOHYC, chepa U map).

OOBICHATH CITOCOOBI TIOJTYICHHUSI TEJT BPAI[EHHUS.

KnaccudumupoBaTs B3auMHOE pacmosiokeHue chepsl U MIIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IAPOBON CETMEHT, OCHOBAHNE CEIMEHTA, BHICOTA CETMEHTA; IIapOBOM CJI0H, OCHOBAHHUE IIapOBOT0 CJI0f, BHICOTA
IaPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00BbEMBI U TIIOIIAU TTOBEPXHOCTEH TEN BpallleHUsl, FTEOMETPUUECKUX TEJl C IPUMEHEHHEM (POpMyIL.

OnepupoBaTh MOHATUSMU: MHOTOTPaHHHK, BOUCAHHBIN B cepy U OMHMCaHHBII 0KoJI0 chepsl; chepa, BIUCAHHAS] B MHOTOTPAHHUK HIIU TEJO
BpAaIlICHHUS.

BbIyncnsaTe COOTHOLICHHS MEKY TUIOLIAASIMU TOBEPXHOCTEH U 00bEMaMU MOI0OHBIX TEJL.

N3006paxats n3ydaemble GUTYpHl OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEpXY, COOKY, CHH3Y; CTPOUTH CEUYEHHUS Tell
BpAaIlICHHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MpeoOpa3oBIBaTh HH(OPMALIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKHX (DUTypaX, MPEICTaBICHHYIO Ha
YyepTexax U pUCYHKax.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInoHATE 1eWCTBUS CIOKEHHS] BEKTOPOB, BEIUUTAHUSI BEKTOPOB M YMHOXXEHUSI BEKTOPA HAa YUCIO, OOBSICHITh, KAKUMH CBONCTBAMHU OHU
obnanator.

[TpuMeHsTh MpaBUIO MapasuieTenunena.

OnepupoBaTh MOHATUSAMU: AEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIY/Ih BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJI MeXIY BEKTOPaMHU, CKATSIPHOE TIPOU3BEICHIE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.



Haxonuts cyMMy BEKTOPOB M IIPOU3BEIECHUE BEKTOPA HA YHUCIIO, YTOJI MEKy BEKTOPaMH, CKAIIIPHOE IIPOU3BEICHUE, PACKIIAAbIBATh BEKTOP
10 IByM HEKOJIJIMHEAPHBIM BEKTOPAM.

3azaBath IJI0CKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT.

[TpumensTh reomerpuyeckre (akThl A PEIICHUS CTEPEOMETPHUYECKMX 3a/ad, MPEoIararolliX HECKOJIBKO IaroB pPELICHHs, eCld
YCITIOBHSI IPUMEHEHUS 3a/IaHbl B SIBHOU (opMme.

Pemrates npocreiime reoMeTpudecKe 3a1a4i Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METOA.

Pemrate 3amaun Ha JOKa3aTENbCTBO MAaTEMATUIECKUX OTHOIICHUH M HAX0XKJICHHE T€OMETPUIECKUX BEITHYUH 110 00pa3laM WM aJroOpuTMaM,
IIPUMEHSISI U3BECTHBIE METOBI IIPU PELICHUH CTAaHAAPTHBIX MATEMAaTUYECKUX 3aa4.

[IpuMeHATH NpOCTENIINE IPOTPAMMHBIE CPEICTBA U 2JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoUTE HpUMEPB MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJE M KWU3HM, PACIO3HABATH IPOSBICHUE 3aKOHOB T'€OMETPUHU B
UCKYCCTBE.

[IpuMeHATH NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: AaHAJIM3UPOBATH PEAIBHBIEC CUTYAllMM U IPUMEHATh N3yYEHHBIE IIOHATHUS B MPOLECCE MTOUCKA
pelIeHns MaTeMaTuyecku c(hopMyIupOBaHHOMN MTPOOIIEMBI, MOJEIUPOBATh pealbHbIE CUTYAllUU Ha SI3bIKE T€OMETPUH, UCCIIE0BATh OCTPOEHHbBIE
MOJIENU C MCII0JIb30BaHUEM I'€OMETPUUECKHX MOHATHI U TeopeM, almnapara anreOpbl; pemarh NpakTHUYecKue 3a1a4i, CBA3aHHbIE C HAXOKJICHHEM
F€OMETPUYECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Konrponbubie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenne B ctepeoMeTpuio 10
9 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapaninenbHOCTh NPSAMBIX U TIOCKOCTEN
3 HepneHnmiyns[pHOCTL TIPSIMBIX U 12
IJI0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl

1 [ToBTOpEeHue 3
2 Hununanap, koHyc, map 17 1
3 O0Bembl 16 1
4 BekTopsl B mpocTpaHCTBE 6 1
5 MeTto1 KOOpAUHAT B IPOCTPAHCTBE 14 1
6 [ToBTOpEHUE 12 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Jara nudpoBLIe
Nen/m | Tema ypoka Konrpoasubie | IlpakTuueckue op
Bcero H3yYeHHUsi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 M300paKeHHs HAa PUCYHKAX: 1 bubmmorera [JOK
P PHEYH L https://m.edso0.ru/863ed18e
M300pakeHUS TIIIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka
[Tonatus: nepecekaromuecs
2 IUTOCKOCTH, IIEPECEKAIOIINECST IPSIMast 1 bubmorexa LOK
> Tep P https://m.edso0.ru/863ed602
U TUIOCKOCTD
[TonsTusa: nepecekaronyecs
3 IUTOCKOCTH, IIEPECEKAIOIINECST IPSIMast 1 bubmorexa LOK
> Tep P https://m.edsoo.ru/863ed72e
U TUIOCKOCTD
3HaKOMCTBO C MHOTOI'PaHHUKAMU,

4 n300pakeHue MHOTOTPaHHHUKOB Ha 1 bubnuoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.eds00.ru/863ed846
gyepTrexax
Havanehble cBenenus o kyoe u

5 HUpaMUIE, UX Pa3BEPTKH U MOIEIIH 1 Eubmorexa OK

P > 1X PASBep ) https://m.eds00.ru/863ed846
CeueHnsi MHOTOTPAaHHUKOB
HavanbsHbie cBenenus o kyoe u
6 MUPAMUE, UX pa3BEé TKI/I}I:I MOJIEITH 1 bubmmorexa [JOK
DAMHUIC, 1x paspep ACH: https://m.edsoo.ru/863edb3e
CeueHnsi MHOTOTPAaHHUKOB
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TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

bubmuoreka [JOK
https://m.edsoo.ru/863ed18e

TTonsaTre 00 aKCHOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

bubmmoreka [{OK
https://m.edsoo.ru/863ed602

TTonsaTue 00 aKCHOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS W3 HUX

bubmmoreka [{OK
https://m.edsoo.ru/863ed72¢

10

TTousttiie 00 aKkCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

bubmmoreka [{OK
https://m.edsoo.ru/863ed846

11

B3anMHOe pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEPEeCeKaroIuecs,
napajJiesIbHble U CKPEIIUBAIOLINECS
HpsIMbIe

bu6moreka [IOK
https://m.edsoo.ru/863ed846

12

[TapanienbHOCTb NPSAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE:!
napajuiesibHble MPsIMbIE B
MIPOCTPAHCTBE; MMapalIeIbBHOCTh TPEX
MPSIMBIX

bu6mmoreka [IOK
https://m.edsoo.ru/863edb3e

13

[TapanienbHOCTb NPSAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
[TapaniensHOCTH NPSAMOI U
MJI0CKOCTH

bubnuoreka [JOK
https://m.edsoo.ru/863ec1f8

14

VYTl ¢ cOHanpaBICHHBIMU
CTOPOHAMHU

15

VYron Mexty IpsSMbIMU B
IIPOCTPAHCTBE

16

VYroa Mexty IpsSMbIMU B
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IIPOCTPAHCTBE

[TapamienpHOCTB IIJIOCKOCTEM:

17
napajuiesbHble MIIOCKOCTU
18 CpoiicTBa napayuieabHbIX MJIOCKOCTEN brbmmorexa [OK
P https://m.edsoo0.ru/863ed18e
[IpocTeiime nmpocTpaHCTBEHHBIE
19 (GuUTypHI Ha TUIOCKOCTH: TETPAdP, KyO bubnmorexa LHOK
P + TOTPEAD, YO, https://m.eds00.ru/863ed602
napasuiesenumnes
. bubnuoreka [JOK
20 I1
OCTPOCHHE CEHeHit https://m.edso0.ru/863ed72e
. bubnuoreka [JOK
21 I1
OeTposHie CeneHit https://m.edso0.ru/863ed846
KounTponbnas paborta o teme
29 "[IpsimMBI€ M TIIIOCKOCTH B bubnuoreka [IOK
npoctpaHcTse. [lapamiensHocTh https://m.edso0.ru/863ed846
MPSAMBIX U IIOCKOCTE"
[lepneHUKyYISIpPHOCTD NPAMOU U
23 HJ'I(];)CKO(;I”[FI/I'}II'Ie pneH UK JP;;I HbIE Bubnmorexa [JOK
- TEPHCHAIYIAD https://m.edsoo.ru/863edb3e
MIPsIMBIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U bubnuoreka [JOK
MEePIEeHANKYIISIPHBIE K IJIOCKOCTH https://m.edsoo.ru/863ec1f8
o5 [Ipsimble napasuienbHbIE U bubnuoreka [JOK
MEePIEHIUKYISIPHBIE K IUNIOCKOCTU https://m.edso00.ru/863ed18e
26 [Ipu3Hak nepreHauKyJIIpHOCTH bubnunoreka [JOK
MPSMOU U TIJIOCKOCTH https://m.eds00.ru/863ed602
97 [Ipu3Hak neprneHIuKyJIIpHOCTH bubnunoreka [JOK
IIPSIMOM U TUIOCKOCTHU https://m.edsoo0.ru/863ed72e
08 Teopema o npsamon bubnuoreka [IOK
MEePIEHIUKYIAPHON INIOCKOCTH https://m.edso0.ru/863ed846
29 Teopema o npsamoit
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MEPIICHANKYISIPHOM TJIOCKOCTH

Teopema o npsimoit

30 NEePIEHIUKYIISIPHON INIOCKOCTH
[TeprieHIUKYIISp M HAKIIOHHBIC:

31 paccTOSIHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT MPSIMOM JI0 TNIOCKOCTH
[TeprieHIUKYIISp M HAKIIOHHBIC:

32 paccTOSIHUE OT TOYKH JI0 IJIOCKOCTH, EtTiH;I;T:;:)?r(SII; 63ed18e
paccTosiHUEe OT MPSIMOU JI0 TNIOCKOCTH
[MeprieHIUKYIISp M HAKIIOHHBIC: Bu6morexa [IOK

33 paccTOSIHUE OT TOYKH JI0 IJIOCKOCTH, httos://m.edsoo.ru/863ed602
paccTosTHUE OT MPSIMOU JI0 TNIOCKOCTH
[TeprieHIUKYIISp M HAKIIOHHBIC:

34 paccTOSIHUE OT TOYKH JI0 IJIOCKOCTH, ft?rfs?;;f:;igﬁg&e 726
paccTosiHUE OT MPSIMOM JI0 TNTIOCKOCTH

35 VYTIiabl B TPOCTPAHCTBE: YIOJl MEXKIY bubnuoreka [IOK
MPAMOM U TIIIOCKOCTHIO https://m.eds00.ru/863ed846

36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edso0.ru/863ed846

37 JIByrpaHHbIN yroJi, TMHEUHBIA yTOJI bubnuoreka [JOK
JIBYTPaHHOTO yTJia https://m.edso0.ru/863edb3e
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:

38 MPU3HAK MEePIEHINKYISIPHOCTU JBYX bubmmorexa [JOK
ocKoCTel https://m.edsoo.ru/863ec1f8
[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:

39 MIPU3HAK HCZHCH,HI/IK}’J‘IHPHOCTI/I TBYX Bubmmorexa LIOK
TocKoCTel https://m.edsoo.ru/863ed18e
[lepnieHIUKYIAPHOCTD MIOCKOCTEH:

40 MPU3HAK MEePHEHIUKYISIPHOCTU IBYX

IJIOCKOCTEN
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41

Teopema o0 TpEX nepHEeHANKYIIAPAX

42

Teopema o0 TpEX nepHEeHAMKYIIAPAX

43

Teopema o0 TpEX nepHEeHAUKYIAPAX

44

KonTtposnsHast paboTa o Temam
"[lepneHIMKYISIPHOCTD NPSAMBIX U
mockocTe" u "YTIbl MeX Iy
MPSIMBIMU U TUIOCKOCTSIMU"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC
1 HCBBIITYKJIBIC MHOT'OT'PaHHUKH,
pa3BEpTKa MHOTOTPaHHUKA

46

[Ipu3ma: n-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IIpsIMast U
HaKJIOHHAsI TPU3MbI; OOKOBas U
ITOJTHAs! TOBEPXHOCTh ITPU3MBI

47

[Tapannenenunen, npsMOyroJbHbII
MapaJuyiesenuIe U ero CBOMCTBa

48

[Mupamuna: N-yronbpHasi mupamMuaa,
IpaHU ¥ OCHOBaHUE MUPAMUJIbI;
OO0KOBas U MOJIHAS TOBEPXHOCTh
MMpaMU/Ibl; PAaBUIIbHAS U yCeuEHHAs
nupamuaa

49

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHATHE MPABUILHOTO
MHOTOI'paHHUKA; TpaBUJIbHAS TPU3Ma
U IpaBWIbHAs MUPaMKJIA; IPaBUIIbHAS
TpeyroJibHas MUpaMua u
MIPAaBUIIBHBIN TETPasip; KyO

50

Hpe):[CTaBHeHI/Ie O IMPpaBUJIBHBIX
MHOTOIpaHHUKAaX: OKTa3ap, A0 ACKASAP

bu6mmoreka [JOK
https://m.edsoo.ru/863ed18e



https://m.edsoo.ru/863ed18e

Y UKOCadIp.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIILHO TOUKH,
MPSIMOM, TVIOCKOCTH. DJIEMEHTBI

bubmmoreka [{OK

ol
CUMMETPUH B MUpaMUIAX, https://m.edso0.ru/863ed602
napajuieJienumneaax, NpaBUiIbHbIX
MHOTOTpaHHUKAX
Beruucnienue 3eMeHTOR
52 MHOTOIPaHHHUKOB: pEOpa, TUaroHaIu bubmmorexa [TOK
P $ peopa, ’ https://m.edso0.ru/863ed72e
YTJIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSAMOI
53 MPU3MBI, TJIOIAb OCHOBAHHUI bubmorera [JOK
P ’ y ’ https://m.edso0.ru/863ed846
TeopemMa 0 OOKOBOI MOBEPXHOCTH
NPSAMOUN MPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MPABUIIBHON MUPAMUJIBI, bubnuoreka [IOK
TeopeMa O IJIoMAIu OOKOBOM https://m.edso0.ru/863ed846
MMOBEPXHOCTH YCCUEHHON MUPAMUIBI
55 KonTtponpHas padoTa o teme bubnuoreka [JOK
"MHororpaHHuku" https://m.edso0.ru/863ed18e
56 [Tonsatue 06 00BEME bubmorexa HOK
https://m.eds00.ru/863ed602
N bubnuoreka [JOK
57 06
DM ITHpaMuART https://m.edso0.ru/863ed72e
N bubnuoreka [JOK
58 06
DM ITHpanMHAR https://m.eds00.ru/863ed846
N bubmuoreka [JOK
59 06
DEM THpaMuAR https://m.eds00.ru/863ed846
60 O0BEM nupamu Il bubnuoreka [IOK
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61

O06BEM pU3MBI

bubmuoreka [JOK
https://m.edsoo.ru/863ec1f8

62

O0BEM MpU3MBI

bubmuoreka [JOK
https://m.edsoo.ru/863ed18e

63

OO0BEM MpU3MBI

bubmmoreka [{OK
https://m.edsoo.ru/863ed602

64

KonTponsnas pabora no teme
"O6BbEMBI MHOTOTPAaHHUKOB"

bubmmoreka [{OK
https://m.edsoo.ru/863ed72e

65

[ToBTOpEHue, 060061EeHNE
cucremaTtusanus 3Hanuil. [loctpoenue
CEYEHUI B MHOTOI'PAHHHKE

66

[ToBTOpEeHme, 0600IIEHNE
CHCTEeMaTH3aI1s 3HAaHUH.
Beruncnenue paccTosHAN: MEXTy
JIBYMsSI TOUKaMH, OT TOYKH JI0 TIPSAMOM,
OT TOYKH JI0 TUIOCKOCTH, MEXKY
CKPEIMBAIOIIUMHUCS TPSIMBIMU

67

Hrorosas koHTpoJbHAs paboTa

68

[ToBTOpEeHME, 0600IICHNE
CHUCTEMaTH3aIMs] 3HAHWH.
Berurciienue yriioB: Mexay
CKPEIIMBAIOIIUMHUCS TIPSIMBIMHU,
MEX]ly IPSIMO# H TUIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YTJIOB MEXIY
IIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e

Mopyas: I'eomerpus 11 kiace

Neni/m Tema ypoka KounuecTBo Mara DJIeKTPOHHBbIE
4acos. H3ydYeHUs uudpoBbIe
o0pa3oBaTe/ibHbIE
pecypcsbl
1 [ToBTOopenue. IlapamienbHOCTh U EPIEHAUKYISIPHOCTD MPSMBIX U 1 bubnuorexa [JOK
IIJIOCKOCTEM. https://m.edso0.ru/863ed18e
2 [ToBTopenue. Pemenue 3aaay no teme: «llupamuna. [pusmar. 1 bubnuorexa [JOK
https://m.edso0.ru/863ed602
3 Bxoonaa konmponavnasa padoma. 1 bubmuorexa [JOK
https://m.edsoo.ru/863ed72e
4 [Tonarne nnmaHapa. CedeHus QUIMHAPA. 1 bubnuoreka [IOK
https://m.edso0.ru/863ed846
5 [Tnomanp moBepxHOCTH IUIUHApPA. Pa3BepTka nummHApa. 1 bu6mmoreka [IOK
https://m.edsoo.ru/863ed846
6 Pemenue 3agau mo reme «{unmuuap. [Tnomans moBepxHOCTHY. 1 bu6mmoreka [IOK
https://m.edsoo.ru/863edb3e
7 Konyc. Ceuenusi, pazBeptka koHyca. [liomaas moBepxHoCTH KOHYcA. 1 bubmuoreka [JOK
https://m.edso0.ru/863ec1f8
8 Pemenue 3anau no reme «Konyc. [ToBepxHOCTH KOHYCa». 1 bubnmuorexka [JOK
https://m.edsoo.ru/863ed18e
9 Y ceueHHBI KOHYC. 1 bubnuoreka [IOK
https://m.edso0.ru/863ed602
10 | Pemenue 3amay no teme «Konyc. [lnomans mOBEpXHOCTH KOHYCa. 1 bubnunoreka [JOK
https://m.edsoo.ru/863ed72e
11 | Cdepa u map. YpaBHeHue cepsl. 1 bubnunoreka [JOK
https://m.edso0.ru/863ed846
12 | Cdepa. Bzaumnoe pacnonoxxenue cheps! 1 mockoctu. CedeHus mapa. 1
13 | KacarenbHas niaockocTh K cdepe. 1
14 | IInomane cepsl. BzanmHoe pacnosoxenue cepsl U NPsIMOH. 1
15 | Cdepa, BnucanHast B MHOTOIpaHHHK. 1 bubnuorexa [IOK
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16 | Cdepa, onrcanHasi OKOJIO MHOTOTPaHHHKA. bubnmoreka [JOK
https://m.edsoo.ru/863ed602
17 | KomOunamwu cheps! u Ten BpameHus. @opmyia pacCTOSHUS OT TOYKH JI0 bubnuorexa [JOK
iockoctu. Kacarommecs chepsl. https://m.edsoo.ru/863ed72e
18 | Dnementsl cepuueckoit reomerpun. Konudeckue cedenws. [llapoBoii bubnuorexa [JOK
CErMEHT, IApOBOM CJIOH, MAPOBOM CEKTOP (KOHYC). https://m.edso0.ru/863ed846
19 | Koumponsnas paboma no meme Nel «Tena spawmenusy. bubnuorexa [JOK
https://m.edso0.ru/863ed846
20 | 3auém Mel «Tena epawgenusny. bubmuorexa [JOK
https://m.edsoo.ru/863edb3e
21 | [lonsaTne 06béMa. Akcnombl 00BEMa. OOBEM MPAMOYTOIHLHOTO bubmuorexa [JOK
napajieenuIena. https://m.edsoo.ru/863ec1f8
22 | BeiBog hopmyiibl 00beMa IpsSIMOid TTPU3MBEI. bubnuoreka [IOK
https://m.edsoo.ru/863ed18e
23 | ®opmyna oObema IuIHHApA. Perenue 3amad.
24 Brruncnenue 00EMOB TE € MOMOIIBIO OTIPENCIEHHBIX HHTETPAJIOB. bu6mmoreka [IOK
https://m.edsoo.ru/863ed18e
25 | OO0bEM HAKIIOHHOM MPU3MBIL. bubnmuorexka [JOK
https://m.edsoo.ru/863ed602
26 | O6béM upamuapl. OObEM YCEUEHHOW MUPAMHUIBI. bubnmuorexka [JOK
https://m.edsoo.ru/863ed72e
27 | ®opmyna 06béMa KoHyca. Pemenue 3amay. bubmuorexka [JOK
https://m.edso0.ru/863ed846
28 | @opMynsl sl HAXOXKICHHS 00beMa TeTpaspa. Penienue 3amad. bubnunoreka [JOK
https://m.edso0.ru/863ed846
29 [Tnomane cheprt 1 00bEM mapa. [lnomans chepudeckoro mosca. Bbubnuorexa LIOK
https://m.edsoo.ru/863edb3e
30 | ®opmyna oObeMa IMIAPOBOTO CETMEHTA, IAPOBOTO CJIOS U IIAPOBOTO CEKTOPA. Bu6miorexa [[OK
https://m.edsoo.ru/863ec1f8
31 | Ilogo6ue B mpoctpancTBe. OTHOLIEHHE 00BEMOB M IUIOIIAICH MOBEPXHOCTEH

MOA0OHBIX uryp.
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32 | Ilpumenenne 0ObEMOB MPH PELLICHUHN 33/1a4. bubnuorexa [JOK
https://m.edso0.ru/863ed18e
33 | Koumponvnas paooma Ne2 «O6vémbl menn. bubnuorexa [JOK
https://m.edso0.ru/863ed602
34 | 3auém Ne2 «Oovemobl meny. bubnuorexa [JOK
https://m.edso0.ru/863ed72e
35 | [Mmomans chepsr. bubmmoreka [JOK
https://m.edso0.ru/863ed846
36 | [Tmomans chepsr. bubmmoreka [JOK
https://m.edso0.ru/863ed846
37 | IlonsTHe BeKTOpa B MPOCTPAHCTBE. PaBEHCTBO BEKTOPOB. bubnuoreka [IOK
https://m.edsoo.ru/863edb3e
38 | CrokeHHE U BBIYMTAHUE BEKTOPOB. bubmuotexa [JOK
https://m.edsoo.ru/863ec1f8
39 | YMHOXEHHE BEKTOpa Ha YHCIIO. bubmuoteka [JOK
https://m.edsoo.ru/863ed18e
40 | Kommianapusie BekTopbl. [IpaBuio nmapamienenunesa. bubmuorexa [JOK
https://m.edso0.ru/863ed602
41 | PaznoxxeHue BEKTOpa M0 TPEM HEKOMILIAaHAPHBIM BEKTOPaM. bubnmuorexka [JOK
https://m.edsoo.ru/863ed72e
42 | Konmponsnas paboma Ne 3. bubnuoreka [JOK
«Bekmopuwt 6 npocmpancmee». https://m.edso0.ru/863ed846
43 | IlpsmoyroJibHasi CUCTEMa KOOPIUHAT B POCTPAHCTBE.
44 | KoopauHatel BekTopa. CBsi3b MEX]y KOOPAWHATAMH BEKTOPOB U
KOOpJIMHATAMH TOYEK.
45 [IpocTeitmume 3a1a9u B KOOpAWMHATAX. bu6mmoreka [JOK
https://m.edsoo.ru/863ed18e
46 | Ilpocreiiime 3aaun B KOOpAUHATAX. bubnuoreka [IOK
https://m.edso0.ru/863ed602
47 | Yron mexay BekTopamu. CKalasipHOE MPOU3BECHIE BEKTOPOB. bubnunoreka [JOK
https://m.edsoo.ru/863ed72e
48 | Yron mexay BekTopamu. CKalsipHOE MPOU3BEICHHE BEKTOPOB. bubnunoreka [JOK

https://m.edso0.ru/863ed846
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49 | BeruuciieHue yriioB MEXIYy NPSIMBIMH U IJIOCKOCTSMHU. bubnuorexa [JOK
https://m.edso0.ru/863ed846
50 | Berumcnenue yriioB MeXIy MPSIMBIMH U TUIOCKOCTSIMHU. bubnuorexa [JOK
https.//m.edsoo.ru/863edb3e
51 | Pemenue 3a1auy Ha BBIYMCIIEHUE YIJIa MEX/1y BEKTOpaMHU. bubnuorexa [JOK
https://m.edsoo.ru/863ec1f8
VYpaBHeHue miockoctu. @opmyna pacCTOSAHUSA OT TOUKH JI0 MIIOCKOCTH. bubnuorexa [JOK
52 | CnocoOsbl 3a1aHvsl IPSIMOI YpaBHEHHSIMH. https://m.edso0.ru/863ed18e
53 JBwxenus. Buasl 1BMKEHUHN. bubmmoreka [{OK
https://m.edso0.ru/863ed602
54 | Bunel nBuwxenus. [IpeobpazoBanue nogoous. 'omoTteTHs. bubnuoreka [IOK
https://m.edsoo.ru/863ed72e
55 JBmxenus. Pemenue 3amaq. bu6moreka [IOK
https://m.edso0.ru/863ed846
56 | Konmponvuas paoboma Ned
«Memoo Koopounam 6 npocmpancmee.
57 | IloBTopenne. AKCHOMBI cTepeoMeTpun. B3anMHOe pacmoiokeHUe MPSMBIX |
IIJIOCKOCTEH.
58 | IloBTopenue. [lepneHUKYISIPHOCTD MPSMON | TNIOCKOCTH. TeopemMa o Tpex
MEePIEHANKYIIApaXx.
59 | IloBTOpeHue. YToa Mexay MpsMOi U TUIOCKOCTBIO. bubnmuorexka [JOK
https://m.edsoo.ru/863ed18e
60 | IIpomescymounas ammecmayus. bubnuoreka [JOK
Hmozosasn konmponvuas paboma. https://m.edsoo.ru/863ed602
61 | [loBropenue. MHOTrOTpaHHUKY U MIIOMIAIN UX TIOBEPXHOCTEH. bubnunoreka [JOK
https://m.edsoo0.ru/863ed72e
62 | [loBropenue. MHOrOTpaHHUKY U MIIOMIAIN UX TIOBEPXHOCTEH. bubnunoreka [JOK
https://m.edso0.ru/863ed846
63 | IloBropenue. Pa3Hble 3a1aun HA KOMOMHAIIUM MHOTOI'PAHHUKOB U TEJ bubnuorexa [IOK
BpAILICHUS. https://m.edso0.ru/863ed846
64 | IloBropenue. Pa3nble 3a1aun HA KOMOMHAIIUM MHOTOI'PAHHUKOB U TEJ bubnuorexa [IOK

BpallCHU .

https://m.edsoo.ru/863edb3e
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65 | [loBropenue. OOBEMBI TEIL bubnmoreka [JOK
https.//m.edso0.ru/863ec1f8

66 | [ToBropenue. OOBEMBI TEIL bubnmoreka [JOK
https.//m.edso0.ru/863ed18e

67 | IloBropenue. Pemenue 3aqa4d Ha MIIOCKOCTHU C UCIIOJIB30BAHUEM bubnuorexa [JOK
CTEPEOMETPUUECKUX METOIOB. https://m.edso0.ru/863ed602

68 | IloBropenwue. Pemenue 3aqad Ha MIIOCKOCTH C UCIIOJIB30BAHUEM bubmmorexa [IOK

CTEPEOMETPUYECKUX METOJIOB.

https://m.edsoo.ru/863ed72e



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e

