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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus ABISIETCS OJAHUM U3 0A30BBIX KYpCOB HAa YPOBHE CpeIHEro oOIIero o0pa3oBaHMs,
TaKk Kak  o0eclieunBaeT  BO3MOYKHOCTb  M3Y4EHHUs  JUCHMIUIMH  €CTECTBEHHO-HAY4HOU
HAIPaBJIEHHOCTH W MPEIMETOB TyMaHMTApHOro LMKiIA. [IOCKONBKY JIOrMUecKOe MBILIUIEHUE,
dopmupyeMoe IpU  H3YYEHUH OOYYaOLIMMMCA IOHATUHHBIX OCHOB TI'E€OMETPUHU, IIpHU
JI0KAa3aTebCTBE TEOPEM M IIOCTPOCHUU LIEMOYKH JIOTMUECKUX YTBEPKACHUNW IpU pELICHUU
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIIBAraTb M OINPOBEPraTb THIIOTE3bl HENOCPEICTBEHHO
UCTIONB3YIOTCSl TIPU PEIICHUH 3aJad eCTECTBEHHO-HAYyYHOTO LHKIA, B YaCTHOCTH (DHU3MUYECKHX
3a1ad.

Llens ocBoeHus: mporpamMmbl y4yeOHoro kypca «l'eomerpusi» Ha yriayOJE€HHOM YpOBHE —
pa3sBUTHE WHAMBHUIYAIbHBIX CHOCOOHOCTEH OOydYarolMXCs HpPU H3YYEHUM T[EOMEeTpUH, Kak
COCTaBIIAIOLICH mpeaMeTHOr obmactu «Martematuka W WHPOpPMAaTHKa» dYepe3 oOecreyeHue
BO3MOXKHOCTH TPHOOPETEHHsT W MCIOJIb30BaHUs Oojiee TIIIYyOOKHMX TIE€OMETpUYECKHUX 3HAHUH U
NeCcTBUH, CrenU(UYHBIX TEOMETPHH, M HEOOXOTUMBIX ISl YCHEIIHOro MPOo(hecCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 337jauaMu Kypca F€OMETpPUHU Ha YriIyOJIEHHOM YPOBHE, PacIIUPSIOUIUMHU U
YCUJIMBAIOIUMH Kypc 6a30BOIr0 YpOBHS, SBJISIOTCS:

paciiupeHue MpeAcTaBIeHUsl O TE€OMETPUHM KaK 4YacTH MUPOBOM KYJIbTYpbl U (POPMUPOBAHUE
OCO3HAHHU B3aMMOCBSA3M F€OMETPUH C OKPYKAIOILIMM MUPOM;

dopMHupoBaHHE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (HUrypax KaK O BaKHEHIINX
MaTEMaTHYECKUX MOJENSIX, NO3BOJIAIOIINX OIUCHIBATG U U3y4aTh Pa3HBIE SIBICHUS OKPYKAIOLIETO
MUpa, 3HAHKWE TIOHATHIHOTO anmapara mo paszaerny «CrtepeoMeTpus» y4eOHOTo Kypca reOMeTpHUH;

(dbopMHpOBaHHE YMEHHUS BIIQJIETh OCHOBHBIMU MOHATUSAMHU O NMPOCTPAHCTBEHHBIX (QUrypax U
UX OCHOBHBIMU CBOICTBaMM, 3HaHHE TeopeM, (OpMysl U YMEHHE HX MPUMEHSTb, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

dbopMupOBaHHE YMEHHUs paclo3HaBaTh Ha dYepTexax, MOJIENSIX MU B pealbHOM MHpE
MHOTOTPaHHMKH U TeJla BPALIEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIIN;

(bopMUpOBaHNE TOHUMaHUs BO3MOKHOCTH aKCHOMAaTHUECKOI'O MOCTPOEHUSI MaTeMaTHYECKUX
TeopHii, GopMUpPOBaHNE TOHUMAHUS POJIM AKCMOMATHUKH MTPU IPOBEAECHUH PACCYKICHUM;

dbopMupOBaHHE YMEHUS BJIaJIETh METOJAAMHU J0KA3aTENIbCTB U aJITOPUTMOB PELIEHUS, YMEHUS
UX TPHUMEHATH, MIPOBOAMUTH JI0KA3aTEIbHBIE PACCYXACHHUS B XOJI€ PEIICHUS CTEPEOMETPUUECKUX
3a/1a4 U 3a/1a4 C MPaKTUYECKUM cojiepKaHHeM, (POpMHUpPOBaHHE MPEACTABICHUS O HEOOXOIUMOCTH
JIOKa3aTelabCcTB NMPU OOOCHOBAHMM MAaTEeMAaTHYECKHUX YTBEPKIACHMM M pOJM aKCUOMAaTHUKU B
IIPOBEJICHUH JI€YKTUBHBIX PACCYXICHUI;

pa3sBUTHE W COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, MO3HABAaTEIIbHONM AaKTHUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KpPUTUYHOCTH
MBIILUIEHUS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (PYHKIMOHAIBHONH TI'PaMOTHOCTH, pEJIEBAHTHOW TIE€OMETPUH: YMEHHUS
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
’KU3HEHHBIX CUTYallUAX U MPU U3YUEHUH JAPYTUX y4EOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEMN
Y 3aKOHOMEPHOCTEH, MOJEINPOBAHUS PEAIbHBIX CUTYalNil, HCCIEA0BAaHUS IOCTPOEHHBIX MOJENEH,
MHTEPIIPETALINU MTOJTYYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMHU COZIepKaTeNIbHBIMU JTUHUAMHU yueOHoro kypca «l'eomerpus» B 10—11 kmaccax
apnsitoTes: «[IpsiMble M TMIIOCKOCTH B MPOCTpaHCTBE», «MHororpanHukn», «Tema BpamieHus»,
«BeKkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHIKEHUS B IPOCTPAHCTBEN.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHWEe «yMETh OINEPUPOBATH MOHATHUIMU,
pENeBaHTHBIMUA T'€OMETPHH Ha YIiayOnEéHHOM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCHUTCSI KO
BCEM COJEP)KaTEeNIbHBIM JIMHUAM Yy4eOHOro Kypca, a (OpMHUpOBAaHHE JIOTHUECKUX YMEHUH
pacripeniesisieTcsi He TOJIBKO MO COAEP KATEIbHBIM JIMHUAM, HO U 10 rojgam oOyuenus. Coaepxanue
00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHHs DenepanbHOil paboueit
IPOTPaMMBI, paclpeeNéHHBIM 110 rojlaM 00ydeHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NPUHIMIIHAIBHBIM BOIIpOCaM OOydYaroluecs oO0pallajuch HEOAHOKPATHO. DTO
MI03BOJIIET OPraHU30BaTh OBJIAICHUE T€OMETPUUECKUMU IOHATUAMHU U HaBBIKAMH I0CJIE10BATEILHO
U TIOCTYNAaTEIbHO, C COOJIIOJCHUEM IPHUHIUIA NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B



OOIIyI0 CHUCTEMY TE€OMETPUUYECKUX MPEACTABICHUN OOYJaIOIIUXCS, paciiupsiss W yriayonss eg,
00pa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[Tepexon K U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3iarb ycioBus Ui AuddepeHunanuu  o0ydeHHs, [OCTPOCHUS WHIUBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00EeCIIEYUTh YriIyOJIEHHOE N3yudeHHE T€OMETPHH KaK COCTaBIISIONICH
yuebHoro npeamera «MareMaTHKay;

MOJATOTOBUTH OOYYArOMUXCS K MPOAODKECHHIO M3YyYeHHS MaTeMaTHKH C y4ETOM BbIOOpa
Oynymeir mpodeccun, obecredynBas MPEEMCTBEHHOCTh MEXAY OOIMMM W MpodheCcCHOHATHHBIM
o0pa3zoBaHHEM.

Ha u3yuenue yuebHoro xypca «I'eomerpusi» Ha yriyoinéHHOM ypoBHE oTBoAUTCS 204 yaca: B
10 kiacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Hefeno).

COJAEP/KAHUE OBYYEHUSA

10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpEOMETPUH. TouKa, IpsMasi, INIOCKOCTb, IpocTpancTBo. [loHsaTue 06
AKCHOMaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOE pacronokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, IapajuICIbHbIE U
cKpemuBaromuecs npsamsele. [IpusHaku ckpenuBaromuxcs npsamsix. lapamiensHocTs NpsAMBIX U
IUIOCKOCTEW B IPOCTPAHCTBE: MApaJUICNIbHBIE NPSAMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSIMBIX, APAJUIEIBHOCTD NPSIMON U IIockocTy. [lapaiienbHoe U EHTpabHOE TPOEKTUPOBAHUE,
n3zo0paxkenne Guryp. OCHOBHBIE CBOWCTBA MapauIeILHOTO MPOeKTHpoBaHus. M3o0paxkenue Guryp
B IIapaJUIEIbHOW IPOEKUHH. YTJbl C COHAIPABICHHBIMA CTOPOHAMH, YroJl MEXIYy IpPSIMbIMU B
npocTtpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: MapajlyieabHbIE TIOCKOCTH, CBOMCTBA MapalIeIbHbIX
riockocteil. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPBI HA MJIOCKOCTU: TETPAdJIp, Mapajliesenune],
MOCTPOEHUE CEYEHHUI.

[TeprieHAUKYIAPHOCTD NMPSAMOM M IUIOCKOCTH: NMEPIEHANKYISPHBIE NIPSIMbIE B IIPOCTPAHCTBE,
IpsIMBbIE TMApaJuUIeNIbHBIE W NEPIEHANKYJISAPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHINKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpPEMa O MPsAMOM NEpHEHAMKYISIPHON IUIOCKOCTH. OpTOroHanbHOE
IIPOEKTUPOBaHUE. lIepeHINKyIIAp N HAKIIOHHBIE: PACCTOSHHUE OT TOYKHU JO IUNIOCKOCTH, PACCTOSHHUE
OT MPSIMON JI0 MIJIOCKOCTH, MPOEKIUsS (GUTYphl HA IJIOCKOCTb. [lepneHIuKyaIIpHOCTh MIOCKOCTEH:
IIPU3HAK NEPIICHIUKYISIPHOCTH IBYX IUIOCKOCTEN. TeopeMa o TpEX NepHeHIuKyIIsIpax.

VYrisl B IPOCTPAHCTBE: YroJl MEXAY NPSAMOU U IJIOCKOCTBIO, IBYI'PAHHBIA YIoOJl, TUHEHHBIN
yroJl JBYTrpaHHOro yria. TpéXrpaHHbli W MHororpaHHble yribl. CBOMCTBa IJIOCKUX YIJIOB
MHOrorpatoro yria. CBONCTBa IUIOCKMX W JBYTPaHHBIX YIJIOB TpPEXTpaHHOro yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpaHHuKu

Buibl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuka. IIpusma: N-yroneHas npusma, npsmas u
HaKJIOHHAs MpU3Mbl, OOKOBasi M TMOJHAs MOBEPXHOCTHh Npu3Msbl. [lapamienenunesn, npsMoyroabHbINH
napajuleJenunes] 1 ero ceorcrea. Kparyaiimne mytr Ha MOBEPXHOCTH MHOTOTrpaHHHKa. Teopema
Oiinepa. [IpoctpanctBennas reopema [Iudaropa. [Tupamuna: n-yronsHas nupamusia, NpaBuiIbHas U
yceuéHHas nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHel NMpaBUIbHON mupaMuibl. [IpaBuibHbIE
MHOTOTPaHHUKHU: TpaBUJbHAs MpHU3Ma W NpaBWIbHAs NUPaMUJa, TpaBUIbHAS TPEYrojbHas
nupaMujia U TpaBUIbHBIA TeTpadap, KyO. IlpeacraBieHue o mNpaBWIIBHBIX MHOTOTPAHHUKAX:
OKTasp, JOAEKAd AP U UKOCAIP.

Brruncienne 37eMEHTOB MHOTOTPAaHHHMKOB: p&Opa, auaroHand, yribel. Ilnomaas OGokoBOiM
MOBEPXHOCTHU U TOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAAb OCHOBAHUHN, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsMON Tpu3Mbl. [lmomans OOKOBON IMOBEPXHOCTH M TMOBEPXHOCTH MPABUIHHOU
IpaMUbl, TEOpPEMA O IUIOLAAU YCEUEHHON TUPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU IPAaBUJIBHBIX MHOIOTPaHHHUKOB.
CuMmMeTpuss B IPAaBWIBHOM MHOTOTPAaHHMKE: CHMMETpHs IapajuleJIenunena, CUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPAaBUIbHON TUPAMU/IBL.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE



IloHsATHA: BEKTOp B NMPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIC, COHAIPABJICHHBIE M IPOTHBOIIOJIOKHO HAIpPABICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOpPOB. JIeWCTBUS C BEKTOPAMM: CJIOKEHHUE M BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKHUX
BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha 4yuciio. CBOMCTBA CIIOKEHMs BEKTOPOB. CBONCTBA YMHOXCHHS
BEeKTOpa Ha uucio. [IoHdaTHEe KOMIUIaHapHbIE BEKTOPHI. [IpU3HaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[TpaBwiio mnapamienenunena. TeopemMa O pa3iloXKeHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsMoyronpHas cucrema KoopauHaT B mpocTtpaHcTBe. Koopaunatsl BekTopa. CBsi3b
MEXIy KOOpPAMHAaTaMU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJl MEXIy BekTopamu. CkaiaspHoe
IIPOU3BE/ICHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[ToHATHS: UWIMHAPUYECKAsT TOBEPXHOCTh, KOHMYECKass IOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, OOpa3ymomiue nopepxHocreil. Tena BparieHus: HUIUHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumnaoe pacronoxkeHune cepsl W MIOCKOCTH, KacaTelabHas IUIOCKOCTh K cdepe.
H300paxeHue Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka nununHapa u konyca. Cummerpust chepsl u
niapa.

O6béM. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJILHOTO
napajuienenunena v ciaeActsus u3 He€. OO0BbEM NpsIMONM M HAKIOHHOW MPU3MBI, LWIMHIPA,
nupaMuibl U KoHyca. OO0bEM 11apa v mapoBOro CerMeHTa.

Kom0OuHanmu ten BpalieHusi ¥ MHOrorpaHHuKoB. [Ipyu3ma, BnvcanHas B LWIMH/P, ONMCaHHAs
okono mmnuHApa. llepecedenue cdepsl u mapa c miockoctelo. Kacanuwe mapa u cdepbl
IUIOCKOCTRIO. [lOHATHE MHOTOrpaHHHMKA, OIMCAHHOTO OKOJO cdepsl, cdepbl, BOHCAHHOW B
MHOTOTPaHHUK WM TEJIO BPALICHHUS.

[Tnomane NMOBEPXHOCTM LMIMHApA, KOHyca, momans cepbl u e€ vacteid. [logobue B
npoctpactBe.  OTHomeHWe  00BEMOB, IJIOMIAJEH  MOBEpXHOCTEH  MOAOOHBIX  (uUryp.
[IpeoOpazoBanue mnonoOusi, romoreTHs. PemieHune 3agady Ha IUIOCKOCTH C HCIHOJb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPaHHUKOB U TE€J BPAILEHUsI: CEYSHUS IMJIMHApA (TTapaljIeIbHO U
NEPIEHIUKYIISIPHO OCH), CEYeHHs KoHyca (TMapajulesbHbleé OCHOBAHUIO M TPOXOSAIIME Yepes3
BEpILMHY), CEUYEHHUs IIapa, METOJbl MOCTPOEHMSI CEUEHHIl: METOJ CIEAO0B, METOJl BHYTPEHHEIo
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npocTtpaHcTBe. Onepanyy HajJ BEKTOpaMU. BEKTOpHOE YMHO)KEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOKeHHUs. lIpsMoyronbHas cucTeMa KOOpJAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Paznoxenue BekTopa mo 06asucy. KoopanHaTHO-BEKTOPHBIH METOA MHpU
pEIIeHNN T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHS B IPOCTPAHCTBE

JBmwxkenus npoctpancTBa. OToOpakeHus. J[BrmxkeHus U paBeHCTBO ¢uryp. OOmme cBoCTBa
JIBUKEHUH. BUIBI MBUKEHMIA: MapalleNbHbI MEpPeHOC, LEHTpPalbHAs CUMMETpUsS, 3epKaabHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanus mogobus. [Ipsmas u cdepa Ditnepa.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUsA  YYEBHOI'O KYPCA
«EOMETPUSI» (YIJIYBJEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpazknanckoe BOCIMTAHME:

COPMHUPOBAHHOCTh ~ TIPaXJAHCKOM  MO3MLUM  OOydaroumierocs Kak  aKTHMBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCHICKOro OOIIecTBa, MPEACTaBICHHE O MaTEeMAaTUYECKUX OCHOBax
(YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJIEHHH, MpoLeayp TIpaxaaHCKOro oOliecTBa
(BBIOOpBI, OMPOCHI M JIPyroe), yMEHHe B3aUMOCWCTBOBATH C COLUAIBHBIMA HHCTUTYTAMH B
COOTBETCTBUM € UX (QYHKIMIMHU M Ha3HAYEHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:



c(OPMHPOBAHHOCTh POCCUHCKOM TPaKTAaHCKONW HMICHTUYHOCTH, YBOKEHHUS K MPOIUIOMY U
HACTOSIIIEMY POCCHMCKON MAaTeMaTHKH, ILIEHHOCTHOE OTHOUIEHHE K JIOCTHXKEHUSM pPOCCHUHCKHUX
MaTE€MaTUKOB U POCCUNMCKOM MAaTEMaTUYECKOM IIKOJIBI, UCIIOJIb30BAaHUE ITUX JOCTHUKECHUHN B JPYIUX
HayKaX, TeXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCUHUCKOIro Hapoia, cOpMHUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHMS, STUYECKOTO ITOBEJECHMS, CBSI3aHHOI'O C MPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN HAyKu
U IeATEIbHOCTHIO YUEHOTO, OCO3HAHHME JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) 3cTeTMYECKOE BOCTIMTAHUE:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs 3CTETUKY MAaT€MaTHUYECKHX 3aKOHOMEpPHOCTEH,
O0OBEKTOB, 3a/ay, pPELIEHUM, pacCyXIE€HUH, BOCIHPUMMUYMBOCTH K MaTEMaTHYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznueckoe BocniuTanme:

c(hOpMUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEpecax 3J0POBOTrO U
Oe3omacHoro oopasa >KU3HHU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0OPOBBIO (3I0POBOE MUTAHHUE,
cOanaHCUPOBAHHBIN PEXKUM 3aHSATUI U OTJbIXA, peryisipHas (puudeckas akTUBHOCTD), (PU3HUECKOE
COBEPUICHCTBOBAHUE IIPU 3aHITHUSIX CIOPTUBHO-03/J0POBUTEIBHOM €A TEIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

FOTOBHOCTb K TpPYAY, OCO3HaHHE LEHHOCTU TPYyJ0JII0OUs, MHTEpEC K pa3iuyuHbIM chepam
npohecCHOHANBHOM NeATeNbHOCTH, CBA3aHHBIM C MAaTeMAaTHKOW M €€ MPUIOKEHHUSIMH, YMEHUE
COBeEpIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTHYeCKOMY OOpa3oBaHHIO M caMOOOpa30BaHUIO Ha
HPOTSKEHUM BCEW YKU3HU, TOTOBHOCTh K aKTMBHOMY YYacTHIO B PELICHUM NMPAKTUYECKUX 33134
MaTeMaTUYECKON HaIllPaBJIECHHOCTH;

7) IKOJI0rM4YecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYIbTYpbl, TOHHUMAaHHE BIUSHUS  COIMAIBHO-
HSKOHOMHUYECKUX TIPOLECCOB HA COCTOSIHME MPUPOJHOW M COLHUAIbHOM Cpenbl, OCO3HaHUE
r7100aIbHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM, OpUEHTAlUsl Ha IPUMEHEHHEe MaTeMaTHYeCKHX
3HaHUM JJI peuieHus 3a/1a4 B 00JacTH OKpYXKarolle cpelibl, TUIaHWPOBAHNUE TIOCTYNKOB U OLIEHKU
MX BO3MOXHBIX IOCJIEICTBUMN AJI OKPY>KAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILECTBEHHOM MPAKTHKH, TOHUMAaHUE MaTEMaTHYECKON HayKu Kak cepbl 4eToBeUeCKOon
JIEeATEIBbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl PA3BUTHSI LIMBUJIM3ALIUH, OBJIAJCHUE SI3bIKOM
MaTeMaTUKd M MaTeMaTU4YeCKOM KyJIbTypoll Kak CpeICTBOM IIO3HaHMS MHpa, TOTOBHOCTh
OCYILIECTBIIATh IPOEKTHYIO U HUCCIIEN0BATENBCKYIO I€ATENbHOCTh MHANBUIYAJIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS

Ba3oBble JJoruyeckne aelcTBUSA:

BBISIBJISITH U XapaKTEpPHU30BaTh CYIIECTBEHHBbIC TNPU3HAKK MAaTEMaTHYECKHMX OOBEKTOB,
MOHSATUH, OTHOIICHUNH MEXy TOHATUAMH, (POPMYTUPOBATH OTPEICTICHUS IOHATUMA, YCTaHABINBATh
CYIIIECTBEHHBIA MPU3HAK KIACCU(PUKALMU, OCHOBAHUS sl OOOOIICHUS W CPaBHEHHsS, KPUTEPUU
MPOBOJMMOI0 aHAIN34;

BOCIIPUHUMATh, (QOPMYITUPOBaTH U MPeoOpa3oBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHE, YCIOBHBIC,

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTUBOpeursi B (hakTax,
JIAHHBIX, HAOTIOJICHUSX U YTBEPKICHUIX, TIPEJIaraTh KPUTEPUH JIJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYHNA;

JIeTIaTh BBIBOJIBI C HCMOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHUI [0 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTebCTBA MAaTEMATHUYCCKUX YTBEPXKICHHUU (TIPSIMBbIE M OT
MPOTUBHOTO), BBICTpAWBATh APryYMEHTALUIO, MPUBOAUTH HPUMEPBl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIEC CYXICHUS U BBHIBOJIBI;



BBIOMpATh croco0 pemieHust ydeOHON 3a/aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PELICHHUS,
BBIOMPATh HANOOJIEE TOIXOASIIHNHA ¢ YIETOM CAMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBrble uccienoBaTe/bCKue 1eCTBHA:

UCIIOJIB30BaTh BOIPOCHl KaK HMCCIEIOBATEIbCKHI WHCTPYMEHT IMO3HAHMSA, (HOPMYIHPOBATH
BOIMPOCH, (UKCUPYIOIIME TPOTUBOpEYHE, IMpoOJIeMy, YCTaHaBIMBATh HCKOMOE U JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOKO MO3UIIHIO, MHCHHE;

IPOBOJIUTH  CaMOCTOSITETIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,  HCCIEJOBaHUE  TIO0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYecKoro OOBEKTa, SBJICHUS, MPOIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

CaMOCTOSTENILHO (HOPMYIIMPOBaTh OOOOLICHHS W BBIBOJBI IO pe3yJbTaTaM MpPOBEIEHHOTO
HaOJIOIeHUs, UCCIEIOBaHMS, OICHUBATh JJOCTOBEPHOCTH IOJYYEHHBIX DPE3YJbTAaTOB, BBHIBOJOB U
000011IeHMI;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEIITOIOKEHHS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH JIeOUIUTHl MH()OpMAIUK, TaHHBIX, HEOOXOMMUMBIX Ui OTBETAa Ha BONPOC W JUIS
pelIeHHs 3a/1a9u;

BbIOMpaTh  MHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THIIOB,  AaHAJIM3UPOBATh,
CHUCTEMAaTH3MpPOBaTh W HWHTEPHPETHPOBATH HWHPOPMALMIO PA3NIUYHBIX BHUIOB U (HopMm
NPE/ICTABIICHUS;

CTPYKTYpUPOBaTh WH(POPMALIHIO, MPEICTABIATE €€ B PA3IUYHBIX (OpPMax, WILTFOCTPHUPOBATH
rpauyecKu;

OLICHUBATh HAAEKHOCTh HH(OPMAIIH IO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTuBHbBIE YHHBepcaJlbHble YUeOHbIe JeliCTBUS

Oo0menne:

BOCIIpUHUMATb U (1)0pMYJ'II/Ip0BaTI> CY)KACHUA B COOTBCTCTBUU C YCIOBHAMHU W LCIIIMU
oOIIeHus, SICHO, TOYHO, I'PaMOTHO BBIpaXaThb CBOIO TOYKY 3pPEHMS B YCTHBIX M THCBMEHHBIX
TCKCTax, 1aBaTb MOSACHCHUS 110 X0y PCIICHHA 3aJa4l, KOMMCHTUPOBATDH HOJ'Iy‘IGHHI:IfI PE3YIbTAT,

B XO0Jle¢ OOCYXJEHHUs 3a/aBaThb BOMNPOCHI IO CYIIECTBY OOCYXJIAaeMOH TeMbl, MPOOJIEMBl,
pemaeMoﬁ 3ala4i, BBICKA3bIBaTb HWACH, HALCJIICHHBIC Ha ITOMCK PCHICHUSA, COIMOCTABJIIATH CBOH
CYXKJIEHUS C CYXJECHUSMH IPYTUX YYaCTHHMKOB JMANora, OOHapyXXHMBaTh pPa3U4ue M CXOJACTBO
MO3UIMH, B KOPPEKTHON opMe GOpMYyIHUPOBATH Pa3HOTIACHSI, CBOM BO3PAXKECHHUS;

IIPEJICTaBIISITh PE3YNbTAaThl PELICHHs 3aJayd, 3KCIEPUMEHTAa, MCCIEN0BAaHUSA, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BBICTYIUIEHHUS C YU4ETOM 3ajay Mpe3eHTallMu U 0COOEHHOCTEN
ayJIMTOpHUH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusauus:

COCTaBJIATh IUJIaH, aJTOPUTM pELIeHHUs 3a7ayd, BBIOMpPATh CHOCOO pemeHus ¢ y4€ToM
UMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOW MHpOPMALIUH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIaJICTh HABBIKAMH IO3HABATENbHOU peQIIeKCUU KaK OCO3HAHUS COBEPILAEMBIX IEHCTBHUN U
MBICITUTENIBHBIX IPOIECCOB, UX PE3YyIbTATOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3ynbTaTa peleHns MaTeMaTUIeCKON 3a1a4H;

IPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIPH PpEILICHHM 33Ja4H, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LENU M YCIOBUSAM, OOBSICHITH MPUYMHBI JTOCTHKECHUS
WIA HENOCTHXKEHHUS PE3ylbTaTOB  JEATEIbHOCTH, HAXOAWTh OHIMOKY, JaBaTb OLIEHKY
nproOpPETEHHOMY OTIBITY.

CoBMecTHAas 1eATEIbHOCTD:

NOHMMAaTh U HCIHOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYaJIbHOH pPabOTHI IpH
pemieHMH y4eOHBIX 3ajgad, MPUHUMATh LEJIb COBMECTHOH JEATEIbHOCTH, IUIAHUPOBATH



OpraHu3allMI0 COBMECTHOH paboThl, pachpeneisTh BHIbI paboT, JOrOBapHBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNNOBBIX (opMmax paboTel (0OCYXIeHHsS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» ¥ MHBIE), BBIOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOU ACUCTBHSA C APYTHMHU
YJIeHaMA KOMAaH[bl, OIEHMBATh KadeCTBO CBOETO BKJaJa B OOMIMI HPOAYKT IO KPUTEPHUSM,
c(OpMyTHPOBAHHBIM yYaCTHUKAMHU B3aUMO/ICHCTBUSL.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

© CBOOOJHO OIEpUPOBATH OCHOBHBIMHU MOHSATHUAMH CTEPEOMETPUHU IPU PEHICHUU 3aJad U
MIPOBEICHUN MaTEMaTHYECKUX PACCYKICHUI;

® IPUMEHATh aKCUOMBI CTEPEOMETPUU U CIEJICTBUS M3 HUX NPU PEHICHUU T'€OMETPUUYECKUX
3ajady;

e KJIaCCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHUE TIPSIMBIX B IMPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

© CBOOOJHO OIEpUPOBATh TMOHATHUSIMH, CBS3aHHBIMH C yIJaMd B MPOCTPAHCTBE: MEXKIY
PSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSAMON U TIIOCKOCTBIO;

© CBOOOJTHO ONEpUPOBATH MOHITUSIMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;

®CBOOOJTHO pAaclo3HaBaThb OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (TpU3Ma, MTUPAMHUJA,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KiIacCU(UIIMPOBATh MHOTOTPAHHHUKY, BBIOMPAst OCHOBAHUS IS KJIACCU(UKAIINH;

®CBOOOJHO OINEpPUPOBATh TMOHSATHUAMH, CBS3aHHBIMH C CEYECHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

® BBITIONIHATH MapayieibHOE, EHTPATbHOE M OPTOTOHANBLHOE MPOEKTHpPOBaHHWE (GUTYp Ha
MJIOCKOCTh, BBITTOJTHATH U300paKeHUs PUTYP HA TUIOCKOCTH;

® CTPOUTH CEUYEHHsS]I MHOTOTPAHHUKOB Pa3UYHBIMU METOJIaMH, BBIMOIHATH (BBIHOCHBIC)
TUIOCKHE YePTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

®BRIUMCIISITh  TUIOMIAJAM  TOBEPXHOCTEW  MHOTOTPAaHHHMKOB  (Mpu3Ma,  MHpaMuia),
TEOMETPUUYECKHUX TEJ C MPUMEHEHHEM (HOPMYT;

© CBOOOJTHO OTMEPUPOBATH MOHITHSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U TIOCKOCTh
CUMMETPUH, IICHTP, OCh U MIIOCKOCTh CUMMETPUU QUTYPHI;

© CBOOOJHO OMEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpPAaM M KOOpJIWHATAM B
MIPOCTPAHCTBE;

® BBITIOJTHSATH JACWCTBUS HAJl BEKTOPAMU;

epemiaTh 3aJaYyd  Ha JIOKA3aTelhbCTBO MATEMAaTHYECKUX OTHOIICHHH U HaXOXKICHUE
TCOMETPHUYCCKUX BEIIMYUH, MTPUMEHSSI U3BECTHBIE METOJBI NMPU PEIICHHH MaTEeMAaTHYECKUX 3a/1ad
MOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CJI0)KHOCTH;

® IPUMEHSTh TPOCTEHINIME MPOTrpaMMHBIE CPEACTBA M DJICKTPOHHO-KOMMYHHMKAIITMOHHBIC
CHCTEMBI TIPU PEIICHUH CTEPEOMETPUICCKUX 3a]1aY;

® I3BJICKaTh, MPEOOPA30OBBIBATE U WHTEPIPETHPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUx GUrypax, mpeACcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

® IPUMECHSATH ITOJIYYCHHBIC 3HAHWS Ha IPAKTUKE: CPAaBHHBATh W AHAJTU3UPOBATH PEaJbHBIC
CUTyallid, TPUMCHATh W3YYCHHBIC TIOHATHS B TIPOIECCE ITOWCKA PEIICHUS MaTeMaTHIeCKU
c(OpMyIUPOBaHHON MPOOJIEMBI, MOAECTUPOBATH pealbHBbIE CHUTYAllMH Ha S3BIKE TE€OMETPUH,
UCCIIEIOBaTh IOCTPOCHHbIE MOJENIU C HCIOJIb30BAaHHUEM TIE€OMETPHUUYECKHX IOHATUH U TEOpEeM,
anmapara anreOpbl, perarh NPaKTHYeCKUe 3a/ladyd, CBS3aHHBIE C HAXOXKIEHHUEM T€OMETPHUYECKHIX
BEJIMYUH;

® IMETh TPEJACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTH T'€OMETPUU KaK COCTaBHON YacTu
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

® CBOOOJTHO OIEPUPOBATh MOHATHSIMH, CBS3aHHBIMH C LHJIWHAPUYCCKOW, KOHMUYECKOH U
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CITIOCOOBI TTOTYUSHUST;



® OIICPUPOBATH MMOHATHAMHA, CBA3AHHBIMU C TCIIaMH BpallICHUA: HUJIIMHAPOM, KOHYCOM, Cq)epOﬁ
U I1apoM;

® pacIio3HaBaTh Tejia BpamieHus (IWIMHAP, KOHYC, cepa W map) U OOBACHITH CHOCOOBI
MMOJIYYCHHA TCJI BpallICHU A,

e Ki1accu(UIMPOBATh B3aMMHOE PaCIoIOKeHHEe chepbl U MITOCKOCTH;

® BLIYKCIISITH BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TEJl BpalIeHUs, 00BEMBI U ILIOLIAAH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAIlIEHUs, TEOMETPUUYECKUX TeJ ¢ IPUMEHEHHEM (HOpMYIL;

.CB06OZ[HO OIICpHUPOBATH IMOHATHAMH, CBA3AHHBIMHU C KOM6I/IHaI_II/I$IMI/I TCJI BpallCHUA U
MHOTOTPAaHHHKOB: MHOTOTPaHHMK, BIUCAHHBI B cdepy H ommcaHHBIA OKoyo cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHNUS;

@ BLIYUCIIATE COOTHOUICHUA MCKAY TIIOIAAIMU HOBerHOCTef/'I u O6’béMaMI/I HOIIO6HBIX TCII,

® 11300pakaTh U3ydaeMbie (PUTYpHI, BEIOIHATEH (BBIHOCHBIC) IUIOCKUE YEPTEIKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BH]I CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BPAILICHHS,

® 13BJICKaTh, MHTEPIPETUPOBATH U NIPE0OpPa3OBbIBATh HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpHUECKUX (PUTYpax, MPeCTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

® CBOOOTHO OTIEpUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

® BBITIOJIHSATH OTEpAIMK HaJl BEKTOPAMU;

©33/1aBaTh MJIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPIHHAT;

e peliaTh reOMeTPUUYECKUE 33a/]a4d Ha BBHIYUCIICHHE YTIIOB MEXKIY MPSMBIMU U TIOCKOCTSAMU,
BBIUMCJICHHE PACCTOSIHUM OT TOYKM [0 IUIOCKOCTH, B 1I€JIOM, Ha TIPHUMEHEHHE BEKTOPHO-
KOOPpAWHATHOI'O METOJa IIPpU PCUICHNHU,

© CBOOOJTHO OINEpUPOBATH MOHATUSAMH, CBSI3AaHHBIMU C JBHKEHHEM B IPOCTPAHCTBE, 3HATh
CBOIICTBA JIBUKEHUII;

® BBITTOJTHATH H300pa)KeHNsI MHOTOTPAHHUKOB W TEJI BpAIllCHHs! TIPH MapajieIbHOM MEPEeHOcCE,
LHEHTPAJIbHOW CHUMMETPHUM, 3€pKaJIbHOW CHMMETpPUM, HpU MOBOPOTE BOKPYI  INPSIMOH,
npeoOpa3oBaHus MOA00NUS;

® CTPOUTH CCUCHUSA MHOTOTPAaHHHMKOB M TCJI BpalllCHUA: CCUCHHUA LUJIMHAPA (HapaJ'IJ'ICJ'IBHO n
HNEPIEHIUKYIIIPHO OCH), CEYeHMs KOoHyca (TmapajielibHble OCHOBAaHHMIO M TMPOXOJAIINE dYepe3
BEpILMHY), CEYEHHUS 11apa;

® ICTIOJIb30BAaTh METO/bl IOCTPOEHHS] CEUYEHUH: METOJl CIeA0B, METOJl BHYTPEHHEro
POEKTHUPOBAHUS, METO]] TIEpPEHOCA CeKYILEeH MIIOCKOCTH;

® TOKAa3bIBATh TCOMETPUUCCKUEC YTBCPIKIACHUA,

®[IPUMEHATh TeoMeTpuueckue (akThl JUIsl pElIeHUusT CTEPEOMETPUYECKHUX  3a]ad,
npeamnojgararomux HECKOJbKO HIaroB pCeuiCHud, €CJIW YCIOBUA NMPUMCHCHHA 3aJlaHbl B SIBHOU U
HEesIBHOHU (opMme;

e pCIIaTh 3aga4d Ha J0Ka3aTCJIbCTBO MATEMAaTHYCCKUX OTHOIIIEHUA U HaXO0XICHUC
TCOMETPHUICCKUX BCIUYNH,

® [I[PUMEHATH TNPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MpPHU
PELICHUH CTEePEOMETPUUECKUX 3a/1au;

® [IPUMCHATH IMOJIYYCHHBIC 3HAHHA HA MPAKTUKE: CPpaBHUBATH, AHAJIMU3UPOBATHL W OLICHUBATDH
peasbHbIe CHTYyallud, IPUMEHSTh M3Y4YEHHBbIE MOHSTHS, TEOPEMBbI, CBOICTBAa B Ipoliecce MOMCKa
pelieHuss MaTeMaTuiecku chopMyJIMPOBAaHHON MPOOIEMBI, MOJIEIUPOBATh pealbHbIE CUTYallMH Ha
A3bIKE TEOMETPHUHU, MCCIE0BATh IOCTPOCHHBIE MOJIENU C MCIOJb30BAaHUEM TI'€OMETPUUYECKHX
MOHSTUN U TEOpEM, arnapara ajareopsl, pemaTrh IpaKTHUECKHUE 3a/1a4H, CBSI3aHHbIE C HAX0XKJIEHUEM
TCOMCTPHUYCCKUX BCIUYNH,

e IMETh IpEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHs T'€OMETPUU KaK COCTaBHOM dYacTu
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (m¢poBbIe)
n/n NMPOrpamMMbl Bcero O;Tpo‘m’m’le pﬁaRanecmle oOpa3oBaTe/ibHbIE
padoThbI padoTbl pecypesi
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/
5 B3anMHOe pacnonokeHue npsMsIx B 6 1 https://resh.edu.ru/
MIPOCTPAHCTBE
3 [TapanneasHOCTh NPSIMBIX U TJIOCKOCTEHN B 8 https://resh.edu.ru/
IIPOCTPAHCTBE
4 [lepneHuKyISIPHOCTD MPSAMBIX U o5 https://resh.edu.ru/
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VIITBI B PACCTOSHHS 16 1 https://resh.edu.ru/
6 MHOrOrpAHHHKH 7 1 https://resh.edu.ru/
7 BexkTopsl B mpocTpaHcTBe 12 https:/fresh.edu.ru/
8 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alls 5 5 https://resh.edu.ru/
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
11 KJIACC
KoumnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB M TeM (uu¢posBbie)
Ne o/t ——— Beero Ko;npo.m,nble HpﬁaKanecmle 0GpazoBaTeIbHbI
padoThI padoThI pecypesi
1 AHanuTH4eckas reoMeTpHs 15 1 hittps://resh.edu.ru/
2 [ToBTOpeHmE, 0600IIEHNE U 15 1 https://resh.edu.ru/
cUCTeMaTU3alus 3HaHUI
3 OOBEM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/




Tera Bparenus 24 1 https://resh.edu.ru/
[Tnomaay moBepxXHOCTU U 0OBEMBI 9 1 https://resh.edu.ru/
KPYIJIBIX TEJ
TIRvKeHHS 5 1 https://resh.edu.ru/
[ToBTOpeHME, 0000IIEHNE U 17 5 https://resh.edu.ru/
crcTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
INOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KoJsmnuecTBo yacos DJIEeKTPOHHbIE
Jl:;-)n Tema ypoka Kontpoasnbie IIpakTuyeckue Aata 1npponbie
Bcero u3yyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
OcHoBHbI€ NpaBUiIa N300pakeHUs Ha https://resh.edu.ru/
PHUCYHKE MJIOCKOCTH, MapaUIeIbHBIX MPSIMbIX 1
(OTpe3KOoB), CepeIMHbI OTpPE3Ka
[lonsATHA cTepeoMeTpHUN: TOUKA, IpsIMas, https://resh.edu.ru/
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paXKeHMs Ha PUCYHKE 1
TUIOCKOCTH, NMapajuIeIbHbIX IPSIMBIX
(OTpe3KOoB), cepeIMHBI OTPE3Ka
[TonsATHA: MEepecekaronmecs MI0CKOCTH, https://resh.edu.ru/
nepeceKaroIuecs npsiMas v MI0CKOCTh; 1
MOJTYTTPOCTPAHCTBO
[TonsATHA: epecekarouecs I0CKOCTH, https://resh.edu.ru/
MePECEeKAIOIINECs MpsMasi U TUIOCKOCTH; 1
MOJTYIIPOCTPAHCTBO
MHororpaHHUKH, ©300paKeHHE MPOCTEUIIINX https://resh.edu.ru/
MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOINUX 00HEKTOB
MHororpaHHUKH, ©300paKeHHE MPOCTEUIIINX https://resh.edu.ru/
MPOCTPAHCTBEHHBIX QUTYD, 1

HECYIIECTBYIOIUX O0HEKTOB




AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEJICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

https://resh.edu.ru/

https://resh.edu.ru/
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AKCHOMBI CTEPEOMETPHH U TIEPBHIC
crnencTBus U3 HUX. CrocoObl 3a1aHus
IPSMBIX U IFIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TUIOCKOCTEH

N300pakeHne ceueHnil mupaMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N300pakeHue nepecedyeHus noIy4eHHbIX
IIJIOCKOCTEN. PackpamBaHye MOCTpOEHHBIX
CeUeHMH pa3HbIMU LIBETAMU

https://resh.edu.ru/

https://resh.edu.ru/

11

N300paxenune cedyeHuit nupamMuabl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300pakeHue nepecedyeHus nolyu4eHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUEHUN Pa3HBIMU LIBETAMU

https://resh.edu.ru/

12

N300pakeHne ceueHui mupaMuabl, Kyoa u

MIPU3MBI, KOTOpBIE IPOXOIAT uepe3 ux peéopa.

N300pakeHue nepecedyeHus noTyudeHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAMU

https://resh.edu.ru/

13

N300pakeHne ceueHuil mupaMubl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N300pakeHne nepecedyeHus moryueHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUEHUN Pa3HBIMHU IIBETAMU

https://resh.edu.ru/

14

15

MeTton ciIeIoB O MMOCTPOCHUMA cedeHU

Merton cresioB AJist TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

https://resh.edu.ru/

https://resh.edu.ru/

16

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEN

https://resh.edu.ru/




17

18

[TocTpoeHue ceuenuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MIOCTPOCHUS

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aUCH 11aroB
MIOCTPOEHUS

https://resh.edu.ru/

https://resh.edu.ru/

19

20

21

22

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTEXKeH U 3aMuch 11aroB
MOCTPOCHUS

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEXKEH M 3aIKCh I1aroB
MOCTPOCHHMS

[ToBTOpenue manumerpun: Teopema o
MPOIOPIIMOHANIBHEIX 0Tpe3kax. [Tomobue
TPEYTOJILHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

23

24

KontponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacnionoxeHue npsmbIx B

IMPOCTPAHCTBC. CerIJ_[I/IBaIOIJ_II/IeCH MMpsAMBIC.

[Ipu3Haky CKkpenmBarOMUXCS MPSAMBIX.
[TapajutenpHbIE IPSMBIE B IPOCTPAHCTBE

https://resh.edu.ru/

https://resh.edu.ru/

25

Teopema o CyllieCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM MapaienbHON
JTAHHOW MPSIMO#, TPOXOALIEN YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsAMoii. Jlemma o nepeceyeHuu
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

https://resh.edu.ru/

26

[TapamienbHOCTB TpeX MpsMBIX. Teopema o
TpEX NMapajuIeIbHBIX NpsAMBIX. Teopema o

https://resh.edu.ru/




CKpCHIMBAIOINUXCA ITPAMBIX

27

28

29

[MapannensHoe mpoekTupoBanue. OCHOBHBIC
CBOWCTBA MapaJuIEIbHOTO MPOSKTUPOBAHMSL.
N3o0paxenue pa3Hbix Guryp B
NapaJUIEIbHON MPOEKIINH

[lenTpanbHas nmpoekuus. Yroi ¢
COHAIPAaBJIECHHBIMU CTOPOHAMHU. YTOJ MEXAY
IIPpsAMBIMHA

3amaun Ha JOKA3aTEILCTBO U HCCICI0BAaHUC,

CBSI3aHHBIE C PACIIONOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

30

[TonsTHA: TapauIeNbHOCTD MPSIMON U
TUTOCKOCTH B mpocTpancTse. [Ipu3nak
NapauIeIbHOCTH MPSIMOH M TUTOCKOCTH.
CaoiicTBa napamuienbHOCTH NPSIMOU U
TUIOCKOCTH

https://resh.edu.ru/

31

32

I'eomeTprueckue 3aa4n Ha BBIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
NIapAJUIEIBHOCTHIO MPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOASINIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKE U
MapaJJIEIBLHOIO IPYror npsimoil. Pacuér
OTHOIIIEHUN

https://resh.edu.ru/

https://resh.edu.ru/

33

34

35

[TapannenpHas npoekuus, IPUMEHEHNE AJIs
MIOCTPOEHHUSI CEYeHHH KyOa U
napajuienenunena. CpoicTsa
napajuiesienune1a u Npu3Mbl

HapaJ'IJ'ICHLHLIC IIJIOCKOCTH. HpI/I3HaKI/I
MapalyiICJIbHOCTH JABYX IIOCKOCTEH

Teopema o mapajuieTIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIH.ICﬁ
4yepes TOUKY, He MPUHAAIEKAITYIO TaHHOM
IIJIOCKOCTH U CICACTBHUA U3 Heé

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapAJUIEIBHOCTH MIPSIMBIX NIEPECCUEHUS IIPH
[IEPECCUYCHHUH IBYX NapaJlIEIbHbIX

https://resh.edu.ru/




TJIOCKOCTEH TpeThen

37

CBoiicTBa mapajuICIbHBIX TNIOCKOCTEH: 00
OTpe3Kax NapajiyIeIbHBIX MPSIMBIX,
3aKJIIOUEHHBIX MEX]Ty NMapajljieIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUYEHUU TIPSIMOI C
JBYMsI MTapaJIJICIbHBIMU TIOCKOCTSMHU

https://resh.edu.ru/

38

39

40

[ToBTopenue: Teopema Iudaropa na
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CoiicTBa Ky0a ¥ MPSIMOYT'OJIBLHOTO
napajuiejenumena

https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

41

42

43

44

Beruucnienue JUiH 0Tpe3KoB B KyOe U
IPSIMOYTOJIbHOM IapaJuIeIICUIIEe

[IepneHuKyISIPHOCTD MPSAMOM U IUIOCKOCTH.

[Ipu3Hak NeprneHIuKyIIpHOCTH MPSIMON U
IJI0CKOCTH

[IepneHuKyISPHOCTH NPSAMOM U TUIOCKOCTH.

[Tpu3HaK neprneHaAuKyIIpHOCTH NPSIMOH U
IUIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

45

[ImockocTH U neprneHINKyIIpHbIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

https://resh.edu.ru/

46

47

[1110CKOCTH U NEPIIEHIUKYIISPHBIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX
[Tepnennukynsap n HaknoHHad. [loctpoenne
NEPIEHIUKYIISIPA U3 TOYKH HA NIPSIMYIO

https://resh.edu.ru/

https://resh.edu.ru/

48

Ilepnennukynsp u HaknoHHas. [loctpoenue
NEePIEHANKYIIpa U3 TOYKU Ha MPSIMYIO

https://resh.edu.ru/

49

Teopema o Tpéx nmeprneHANKYIsIpax (TpsiMast
u oOpaTHast)

https://resh.edu.ru/

50

Teopema o Tpéx meprneHaAnKYIsIpax (IpsiMast
u oOpaTHast)

https://resh.edu.ru/




o1

Yron Mexay CKpeIMBAOIIUMUCS IPIMbIMHU

https://resh.edu.ru/

52

ITouck neprneHIMKyIspHBIX IPSIMBIX C
ITOMOUIBIO NEPIEHIUKYIIAPHBIX TUIOCKOCTEN

https://resh.edu.ru/

53

OpToroHanbHOE IPOEKTUPOBAHUE

https://resh.edu.ru/

54

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBUIILHON MUPAMHJIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

https://resh.edu.ru/

55

56

57

[TocTpoenne ceueHuit Kyoa, IpU3MBI,
IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
miockocTy. [Imockoctu cummerpuil B
MHOTOTpaHHUKAX

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

58

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAcCTOSIHUM OT TOYKH JO MIIOCKOCTH
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH 0 MIIOCKOCTH

https://resh.edu.ru/

https://resh.edu.ru/

60

CriocoObl OIYCTUTh NEPIEHIUKYIISAPHI:
CUMMETpPHUS, CABUT TOYKH 110 NApALIIEITbHOU
IpsAMOI

https://resh.edu.ru/

61

CnaBur no HenapauieIbHOW NpsIMOH,
W3MEHEHUE PACCTOSHUI

https://resh.edu.ru/

62

KounrponsHas padora "B3anmuoe

p p

PacCIoJIOKEHUE TPSIMBIX U TIJIOCKOCTEH B
mpocTpaHcTae”

https://resh.edu.ru/

63

IToBTOpEHME: Yyron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

https://resh.edu.ru/

64

[ToBTOpEHME: YTOI MEKITY
CKpCHIMBAOIIUMUCH TPAMBIMU B
MIPOCTPAHCTBE

https://resh.edu.ru/




65

66

FGOMCTpI/I‘IeCKI/IC MCTOAbI BEIYHUCIICHHUA yIjia
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJI0OB IBYTPAHHOIO yria

https://resh.edu.ru/

https://resh.edu.ru/

67

68

69

70

[Tepnienaukymnsipubie maockoctu. CBOKCTBA
B3aUMHO NEPIEHAUKYIISPHBIX IITIOCKOCTEHN

[Ipu3Hak neprneHuKyJIIpHOCTH IIOCKOCTEH;
TeopeMa O IMPSIMOU IepeceueHus IByX
IIJIOCKOCTEN MEPIEHINUKYJIISIPHBIX TPETHEN
IIJIOCKOCTH

[IpssmoyronbHbIN napasuienenunes; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napajuieJIienuneaa

Teopema 0 1MaroHany NPSAMOYTOJIbHOTO
HapajuIeJICIUIENA U CIEICTBUE U3 HEE

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

71

CTepeOMeTpI/I‘ICCKI/Ie U IIPUKJIAIHBIC 3a/1a4H,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MPAMBIX U IIJIIOCKOCTH

https://resh.edu.ru/

72

HOBTOpeHI/IeI CKpCHIUBAIOIIHECS ITPAMBIC,
nmapalyICJIbHBIC IJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

https://resh.edu.ru/

73

74

75

76

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAIOINXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IPSAMBIMU B
IMPOCTBIX CUTYAIHAX

PaccrosiHne OT TOUKH 10 TUNIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TNIOCKOCTH

Beruucnenue pacctossHuNA MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOILBIO
MEPIEHUKYISIPHON IIJIOCKOCTH

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TE€OPEMBbI KOCHHYCOB U CUHYCOB JJISt
TPEXTPAHHOTO yIia

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

77

DNeMeHTHI CPepUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

https://resh.edu.ru/




https://resh.edu.ru/

78 KonrponsHas padora "Yrisl 1 paccTostHus"

79 CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U https://resh.edu.ru/
€ro AJIeMEHTHI"

80 [Tupamuna. Buasl nupamua. [lpaBunsaas https://resh.edu.ru/
nupamuia

81 [Ipusma. IIpssmast 1 HaKJIOHHAS IPU3MBI. https://resh.edu.ru/
IIpaBuibHas npu3Ma

82 [Ipsmoit napamienenunes, TpsSIMOYTOJIbHbBIN https://resh.edu.ru/
napajuiesienumnes, Kyo

83 Beinykiieie MHOrorpanHuku. Teopema https://resh.edu.ru/
Diinepa
Beinykieie MHOrOorpanHuku. Teopema https://resh.edu.ru/

84 Oiinepa. [lpaBunpHbIe U OMYNIpaBUIbHBIE
MHOT'OI'PaHHUKHU

85 Kontponbnas padota "MHoOrorpanHuku" https://resh.edu.ru/

86 [TonsiTHE BEKTOpa Ha IJIOCKOCTH U B https://resh.edu.ru/
IIPOCTPAHCTBE

87 CyMMa BeKTOpOB https://resh.edu.ru/

38 PasHOCTb BEKTOPOB https://resh.edu.ru/

89 [TpaBwiio mapamienenuena https://resh.edu.ru/

90 YMHOKEHHE BEKTOpa Ha YUCIIO https://resh.edu.ru/

91 Pasnoxxenue Bekropa o 6azucy Tpéx https://resh.edu.ru/
BEKTOPOB, HE JIEXKAIINUX B OJHOU MIJIOCKOCTH

92 CRaNApHOE MPOM3BEICHHE https://resh.edu.ru/

93 Beruucnenue yria Mexy BEKTOpaMu B https://resh.edu.ru/
IIPOCTPAHCTBE

94 [Ipocreiimme 3agauu ¢ BEKTOpaMu https://resh.edu.ru/

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu https://resh.edu.ru/




https://resh.edu.ru/

96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1 https://resh.edu.ru/
98 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1 https://resh.edu.ru/
99 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1 https://resh.edu.ru/
100 Hrorosast koHTpobHAs paboTa 1 1 https://resh.edu.ru/
101 HroroBas koHTpoIbHAs paboTa 1 1 https://resh.edu.ru/
102 O0o001IeHNe U CHCTeMAaTH3alNs 3HAHUN 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
KoJunuecTBo yacos DJIEeKTPOHHbIE
No i/ T Hara uugposbie
°on/m eMa ypoka Beero KOﬁHTpOJIbeIe HpﬁaKanecmle WiydMeHHSI  00PA30BATE/NbHbIC
padoThI padoThbI pecypesl
1 IToBTOpenue Temsel "KoopauHaThl BEKTOpa 1 https://resh.edu.ru/
Ha TUIOCKOCTH U B IPOCTpaHCcTBE"
9 [ToBTOpenue tems! "CxkanspHoe 1 https://resh.edu.ru/
MIPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncinenue yria 1 https://resh.edu.ru/
MEXy BEKTOpPaMH B IPOCTpaHCTBE"
4 [ToBTOpEeHue TeMbl 'Y paBHEHUE TIPSIMOH, 1 https://resh.edu.ru/
MPOXO/ISIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE INIOCKOCTH, HOpMaJlb, 1 https://resh.edu.ru/
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE INIOCKOCTH, HOpMaJlb, 1 https://resh.edu.ru/
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHune 1 https://resh.edu.ru/
8 JIuHeitHbIe HEpaBEHCTBA, JTUHEMHOE 1 https://resh.edu.ru/

IPOrpaMMUPOBAHNE




JIvHeitHbIe HEpaBEHCTBA, TUHEUHOE

https://resh.edu.ru/

d IPOrpaMMHUPOBAHUE

10 AHaMTUYECKHE METO/IbI pacyéra yria https://resh.edu.ru/
MEXy IPSIMBIMM B MHOTOI'PaHHUKAX

11 AHanuTHYeCcKue METO/bI pacuéra yria https://resh.edu.ru/
MEXy INIOCKOCTSIMU B MHOTOTpaHHHUKAX

12 dopMmya pacCTOSHUS OT TOYKH J10 https://resh.edu.ru/
IUIOCKOCTH B KOOpAMHATaX

13 HaxoxneHnue pacCcTosHUM OT TOYKHU 10 https://resh.edu.ru/
IUIOCKOCTH B KyOe

14 Haxoxnenue paCCTOﬂHI/IIEI OT TOYKH JI0 https://resh.edu.ru/
IUIOCKOCTH B MPAaBUJIbLHON IUPaMUIE

15 KonTtponpHas pabora "AHanutuveckas https://resh.edu.ru/
reometpus"

16 CeueHuss MHOTOIPaHHUKOB: CTaHAAPTHBIE https://resh.edu.ru/
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB https:/resh.edu.ru/
CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE https://resh.edu.ru/

18 IJIOCKOCTH, NT€pECeUeHUs MPSIMbIX U
IIJIOCKOCTEN

19 [TapajienpHble NPsAMBIE U IIJIOCKOCTH: https://resh.edu.ru/
napasuleJIbHble CEUECHUS

20 Hapai'IJ'IeJ'II)HLIe IPAMBIC 1 IIIOCKOCTH: https://resh.edu.ru/
pacuéT OTHOIIEHUN

21 [TapaienpHble PAMBIE U IIIIOCKOCTH: YIJIbI https://resh.edu.ru/
MEXy CKPELMBAIOLIMMUCS IPSIMBIMU
[lepnenauKynspHbIE MPSAMBIE U TUIOCKOCTH: https://resh.edu.ru/

29 CTAHAAPTHbIE NapPbl EPIIEHIMKYIAPHBIX
IUIOCKOCTEN U MPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23 [TepieHaAMKYASIpHBIE TPSIMBIE U TNIOCKOCTH: https://resh.edu.ru/
TEOpeMa O TPEX MEPIEHANKYISIPAX

24 [IepnieHquKyIsIpHBIE MIPSMBIE U IUNIOCKOCTH: https://resh.edu.ru/

BBIYMCJIICHUA IJIMH B MHOI'OI'PAaHHHUKAX




25

[ToBTOpEHME: IO MHOTOYTOJIEHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

https://resh.edu.ru/

26

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

https://resh.edu.ru/

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

https://resh.edu.ru/

28

29

30

[Tnomaau ceueHrnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100ust

[Tnomanyu ceyeHunit MHOrOrpaHHUKOB!
IUTOIIA IV TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100ust
KonTtposnsnas padora "I[loBTopenue:
MHOTOTPaHHHUKH, CEYeHHUsI MHOTOTPaHHUKOB"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

31

32

O6BéM Tena. OObeM MPSIMOYTOIBHOTO
napaJulelenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIIia

https://resh.edu.ru/

https://resh.edu.ru/

33

CrepeomeTpHuecKHe 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaenenunea

https://resh.edu.ru/

34

35

36

HpI/IKJ'Ial]HBIe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMa npsAMOYT'OJIbHOT'O
napajicjicnmicaa

O06BEM npsMOi IPU3MBI

CrepeoMeTpHuecKre 3aJa4l, CBS3aHHBIE C
BbIYUCIIEHHEM 00BEMOB TPSMOM MTPU3MBI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

37

[TpuknanHele 3aauu, CBA3aHHbBIE C 00BEMOM
IIPSIMOM TIPU3MBI

https://resh.edu.ru/

38

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuaterpaiga. Oobém
HAKJIOHHOM NPU3MBI

https://resh.edu.ru/




Brruncinenne o0ObEMOB TEN C IIOMOIIBIO

https://resh.edu.ru/

39 onpeaenéuHoro uarerpaita. O0bpém
MUPAMHU/IBI

40 ®dopmyna o0bEMa mupamuel. OTHOIIICHUE https://resh.edu.ru/
00BEMOB MUPAMHU/] C OOLIHM YTIIOM

a1 dopmyna 06béMa nmupamuiel. OTHOIIEHHE https://resh.edu.ru/
00bEMOB IMUPAMHUJT C OOLITUM yTIIOM

42 CrepeomeTpuyeCcKHEe 3a/1a4u, CBSI3aHHBIE C https://resh.edu.ru/
00bEMaMK HAKJIOHHOW MPU3MBbI

43 CrepeomeTpuuecKkue 3aJ1a4u, CB3aHHbIE C https://resh.edu.ru/
00BbEMaMH TUPAMHUIBI
[Ipuknanueie 3agaun mo Teme "OO0bEMBI https://resh.edu.ru/

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
TIPU3MBI

45 [Ipuknanueie 3agaun mo Teme "OO0bEMBI https://resh.edu.ru/
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI

46 [Tpumenenue o6bEMOB. Boruncnenue https://resh.edu.ru/
pPaccTOsSHUSA J0 III0CKOCTH

47 KonTponbnas padora "O6béM https://resh.edu.ru/
MHOTOTrpaHHHKa"
Hunuaagpudeckast HOBEPXHOCTb, https://resh.edu.ru/

48 o0pa3yromue UIHHIPHIECKON
MTOBEPXHOCTH

49 Humuaap. [IpsMoit KpyroBod HUIMHAP. https://resh.edu.ru/
[Imomane mnoBepXHOCTU HUIUHIPA

50 Konnueckast moBepxHOCTh, 00pasyroriye https://resh.edu.ru/
KOHHYECKOU noBepxHOocTH. KoHyc

51 Ceuenue KOHXC& TUIOCKOCTBIO, https://resh.edu.ru/
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

52 yceqéIjI.HLII\;I KoHyc. M300paxkxeHne KOHYyCOB https://resh.edu.ru/
U yCEYEHHBIX KOHYCOB

53 [Tnomans OOKOBOM MOBEPXHOCTH U TMOJTHOM https://resh.edu.ru/
MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM https://resh.edu.ru/

IMMOBCPXHOCTHU KOHYCaA




55

CrepeoMeTpHUECKHE 3a/1a41 Ha
J0Ka3aT€jIbCTBO U BBIYMUCIICHUC,
MOCTPOCHUEM CEUCHHH IMIIMH/IPA, KOHYCa

https://resh.edu.ru/

56

CTCpCOMeTpI/ILIeCKI/IC 3aJa4M Ha
JA0Ka3aTCJIbCTBO U BBIYMCICHUC,
IMOCTPOCHUEM CceueHHI MUJINHApPA, KOHYCa

https://resh.edu.ru/

S7

58

59

60

61

[Ipuknagneie 3a1a4u, CBSI3aHHBIE C
HWIAHAPOM
IIpuxknagHelie 3a1a4n, CBI3aHHBIE C
OUJIUHIPOM

Cdepa u map

Ilepecedenue cdepsl U mapa ¢ MI0CKOCTHIO.
Kacanue mapa u cepsl mockocteo. Bua u
n300paxxeHue mapa

Ilepecedenue cdepsl U mapa ¢ MI0CKOCTHIO.

Kacanue mapa u cdeps! miockoctsio. Bua u
n300paxKeHue mapa

https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

62

63

64

65

VYpasuenue chepsl. [Inomans chepst u eé
yacTen

Cummerpus chepsl 1 mapa

CrepeomeTpuuecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii U mapoM, TOCTPOESHUEM UX
CEYCHUN TIIOCKOCTHIO

CrepeomMeTpuYeCKHE 3a/1a41 HA
JI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii 1 mapoM, MOCTPOESHUEM UX
CEYEHHH TIOCKOCThIO

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

66

[IpuknanHbie 3a1a4uu, cBsI3aHHBIE CO chepoii
U I1apOM

https://resh.edu.ru/

67

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIUNCJIICHUSA B Opr)KHOCTI/I, CTaHI[apTHBIC
mogoous

https://resh.edu.ru/

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpallICHUSA U

https://resh.edu.ru/




MHOI'OI'PpaHHUKOB

69

70

3agauu o Teme "Tena ¥ MOBEpXHOCTH
BpaiueHus"
3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

https://resh.edu.ru/

https://resh.edu.ru/

71

72

73

KoHnTtposbHast pabora "Tena u moBepxXHOCTH
BpanieHus"

O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO IWIHHIIPA

Brruucienue 006EMOB TEII ¢ TOMOIIBIO
onpeaenéuHoro unrerpaita. O6bpEM KoHyca

https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

74

75

[Tnomaau GOKOBOM M MOJHON MTOBEPXHOCTH
KOHyca

CrepeomeTpuyuecKue 3aa4M, CBI3aHHbBIE C
BBIUKCIICHHEM 00BEMOB IMIIMHpPA, KOHYCa

https://resh.edu.ru/

https://resh.edu.ru/

76

77

[Tpuknagaeie 3aaauu 1mo Teme "OO0BEMBI 1
TJIOIAIU TTIOBEPXHOCTEHN Te"

O06BéM mapa u mapoBoro cekropa. Teopema
00 00Béme mapa. [Tnomane chepsl.
CrepeoMeTpUUeCKUE 3aJa4l, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CErMEHTa M IIAapOBOT0 CEKTOpa

https://resh.edu.ru/

https://resh.edu.ru/

78

[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
iomaabio chepsl. COOTHOMIECHUS MEXKITY
IUIOUIA/IIMU TOBEPXHOCTEN U 00bEMaMu
MOIOOHBIX TeN

https://resh.edu.ru/

79

[Tomo6HbBIE Tena B IPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0muu.
CrepeomeTpuyuecKkue 3aJ1a4u, CBI3aHHbIE C
BBIUHCIIEHHEM 00BEMOB TENI U IUIOMIAIEN
IIOBEPXHOCTEN

https://resh.edu.ru/

80

KonTtponbnas padora "[1nomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

https://resh.edu.ru/

81

JBmwxenus nmpoctpancTBa. OTOOpakeHHUS.
JIBuxenust u paBeHCTBO (huryp. OOrme

https://resh.edu.ru/




CBOMCTBA IBW)XCHUU

82

Buapl nBrkeHuUiA: mapajuiebHbIA EPEHOC,
LEHTpaJIbHasi CHMMETpPHS, 3€pKaJibHAs
CUMMETPHSI, TOBOPOT BOKPYT MIPAMO

https://resh.edu.ru/

83

84

[IpeoOpazoBanms noxoowus. [Ipsmas u chepa
Ditnepa

I'eomeTpuueckue 3a1aun Ha IPUMEHEHUE
JIBYDKECHUS

https://resh.edu.ru/

https://resh.edu.ru/

85

KonTtponsHas padora "BekTopsi B
npocTpaHcTBe"

https://resh.edu.ru/

86

87

O6o6matomee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpuu 10—-11 knaccos,
cucremaTtuzanus 3Hanuii: "llapamiensHoCTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHcTBe"

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npocTpaHcTae”

https://resh.edu.ru/

https://resh.edu.ru/

88

89

Ob6o6muaromiee noropeHue 11 noHsATHi 1
MeToJ10B Kypca reometrpun 10—11 kmnaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTse"

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO10B Kypca reomerpun 10—11 knaccos,
cuctemaruzanus 3HaHui: "OobeM
MHOTOTrpaHHHKaA"

https://resh.edu.ru/

https://resh.edu.ru/

90

O6o6matomee moBTopenue 11 moHsTHI 1
MeTOJ10B Kypca reomerpun 10—11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOTrpaHHHKaA"

https://resh.edu.ru/

91

Ob6o6maromee nosropenue 11 noHsATHi 1
MeTOI0B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3Hanguii: "Ilmomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

https://resh.edu.ru/

92

O6o06matomee moBTopenue 11 mousTHi 1
MeTOJ10B Kypca reomerpuu 10—11 knaccos,

https://resh.edu.ru/




93

cucrteMarusanus 3Haguii: "Inomann
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"

HtoroBast KOHTpoJIbHAs paboTa

https://resh.edu.ru/

94

Wrorosas KoHTpoJbHAS paboTa

https://resh.edu.ru/

95

96

[ToBTOpEHME, 000OIIEHNE U CUCTEMATH3 AL
3HAHUH

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/

https://resh.edu.ru/

97

Hcropust pa3BUTHSA CTEPEOMETPUN KaK
HayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

https://resh.edu.ru/

98

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

https://resh.edu.ru/

99

Hcropus pasBUTHSA CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

https://resh.edu.ru/

100

Hcropus pasBUTHA CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

https://resh.edu.ru/

101

102

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI
Hcropust pa3BUTHSA CTEPEOMETPUH KaK

HAayKHU U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://resh.edu.ru/

https://resh.edu.ru/




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITIPOT'PAMMBI

10 KUIIACC
Kon .
T IIpoBepsiemble Hpe/IMeTHbIe Pe3y.IbTATLI 0CBOEHUS 0CHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsIMasi, IIIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HHUX IPH pEIIECHUH
r€OMETPUYECKUX 3a]a4
73 OHGpHpOBElTB HNOHATHSAMHU: NAPATIIEIBHOCTD U MEPIEHANKYISIPHOCTh MPSMBIX U
IIOCKOCTEHN
74 KnaccupumupoBare B3auMHOE pPAacIloNIOKEHHE TPSMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: ABYTPAHHBIN yroJl, TpaHy JBYIPAHHOIO yIiia, pedpo
7.5 JBYTPAaHHOI'O yIJa, JIMHEHHBIM yros ABYTPAHHOIO YIUIa, TpaiycHas Mepa
JIBYTPaHHOI'O yIia
76 OnepupoBaTb MOHATUSAMH: MHOTOTPAHHUK, BHnyKnvbIﬁ U HEBBITYKJIbII
MHOTOTPAaHHHK, SJIEMEHTHl MHOTOT PAHHUKA, MIPAaBHIIbHBI MHOTOI'PAaHHHUK
77 Pacnio3HaBaTh OCHOBHBICE BHABI MHOTOTPAaHHUKOB (MMUpaMyaa, TpU3MA,
IPSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
Knaccugunuponats MHOTOI'PaHHHKH, BbIOUpast OCHOBaHMUS JUIs
7.8 Kjaccu(uKanuy (BBITYKJIBIE W HEBBIITYKJIbIE MHOTOTPaHHUKH, MpPaBUJIbHBIC
MHOT'OI'PaHHHUKH, IPSMbIE U HAKJIIOHHbIE TPU3MBI, NTapajlIeJIenuIe bl)
79 OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATh TPHUHIUIBI TIOCTPOCHUS CEYCHWH MHOTOTPAHHUKOB, HCIOJB3Ys
METO/I CJIEZIOB
CTtpouTh ceyeHHss MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BHIIIOJIHATH (BBIHOCHBIE)
7.11 IUIOCKUE YEpPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYp: BUI CBEpXY,
cOOKY, CHH3Y
Pemate 3a1aun Ha HaXOXKJEHHE F€OMETPUUECKUX BEJIMYMH MO oOpas3laMm WiH
QITOPUTMaM, TPUMEHSSI M3BECTHBIC AHAIMTHYECKHE METOJIBI IMPH PEIICHUH
7.12 CTaHJApTHBIX MaTeMaTHUYECKUX 3a7ad Ha BBIYMCIEHUE PACCTOSHUN MEXIy
IBYMsI TOYKaMH, OT TOYKHA JO MPSIMOH, OT TOYKHIO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMU
Pemate 3a1aun Ha HaXOXJEHHE M€OMETPUUECKUX BEMYMH MO oOpas3lam WiH
QITOPUTMaM, TPUMEHSSI M3BECTHBIC AHAIMTHYECKHE METOJIBI IMPH PEIICHUH
7.13 CTaHJApTHBIX MaTEeMAaTUYeCKMX 3a7ay Ha BbIUMCIEHHE YIJOB MEXIy
CKPEIIUBAIOIIAMUCS TPSIMBIMH, MEXKIY TMPSIMOH M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB
Bbruucnate 00bEMBI M IIIOLIAM TOBEPXHOCTEH MHOTOIpaHHHMKOB (TpH3Ma,
7.14 nupaMmsia) ¢ MNpUMEHEHHEeM (OpMYJ, BBIUHCIATH COOTHOIICHUS MEXIY
IUIOINAISIMU TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATUAMHU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCb M
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (PUTYPHI
W3BnekaTtb, NpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HH(POpPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKax
U PUCYHKaX
717 [TpuMeHsTH TeOMeTpUYecKre GaKThl Ui PEIICHHUs] CTEPEOMETPHUECKUX 3a/1a4,

npearojgararomux HECKOJBKO MIaroB peuicHus, C€CJIW YCIOBUA NPHUMCHCHHA




3a/1aHbl B IBHOU (popme

[IpuMmensaTh  mpocCTEWIIME MPOTPAMMHBIE  CPEICTBA M DJIEKTPOHHO-

718 KOMMYHHUKAITHOHHBIEC CUCTEMBI NP PEIIEHUH CTEPEOMETPUUYECKHX 33124
719 IIpuBoguTh NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAEC H
JKU3HU, paclio3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONY4YEHHbIE 3HAHUS HA TMPAKTHKE: aHAIM3UPOBATH peajbHbIC
CUTYyallUl M TPUMEHATh W3YYEHHBIC MOHATUS B IPOILECCE TMOUCKA PELICHHS
MaTeMaTHu4ecku CGHOPMYIUPOBAHHON MPOOIEMbI, MOJAEIUPOBATH peabHbIE
7.20 CUTyallul Ha S3bIKE T'€OMETPHH, HCCIEeI0BaTh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHITUH M TEOpeM, armapara aireOpsl,
peliaTh MpakTHYeCKUe 3aau, CBSI3aHHBIE C HAXOXKJIEHUEM IeOMETPHUYECKHX
BEJIMYHMH
11 KJIACC
Kon .
T IIpoBepsiembie Npe1MeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
S — o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero 001ero 00pa3oBaHus
6 I'eomerpus
OnepupoBaTh MOHATUSAMH: I[HIMHApPUYECKas TOBEPXHOCTh, OOpa3yrolue
6.1 [IMHAPUYECKOW  TOBEPXHOCTH, LWIMHAP, KOHHWYECKass IOBEPXHOCTH,
o0pa3yronire KOHHYeCKOl MOBEPXHOCTH, KOHYC, cheprudeckasi IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJT BPALLICHUS
6.4 KnaccugunupoBats B3auMHOE pacnojokeHne cepsl U MIIOCKOCTH
OnepupoBaTh MOHATHUAMH: IIAPOBOM CEIrMEHT, OCHOBAaHHE CErMEHTa, BhICOTa
6.5 CETMEHTA, IAapPOBOM CJIOI, OCHOBAaHHE IIAPOBOTO CJI0S, BHICOTA IAPOBOTO CIIOS,
IapOBOM CEKTOP
6.6 Bbraucnate  00bEMBI M TUIOMIAQAM  TIOBEPXHOCTEH  TeNm  BpalleHUs,
' reOMETPUUECKUX TeJl C MPUMEHEHHEM (HOopMyIT
6.7 OnepupoBaTh NOHATHUSAMU: MHOTOI'PaHHUK, BIIMCAHHBIN B chepy U ONMUCAHHBIN
' okoJ1o chepsl, cepa, BliMCaHHAST B MHOTOTPAHHUK WIH TEJIO BPAILICHUS
6.8 BBIUUCIIATE COOTHOMIEHUS MEXAY IUIOIMAASMU IMOBEPXHOCTEH W 00BEMamu
' MOI0OHBIX TeN
6.9 H30§Pa>KaTL u3yyaemble (QUIypsl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB
6.10 BBIONTHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Buja cBepxy, COOKy, CHU3Y; CTPOUTH CEUSHHsI TEJ BPAILICHHS
W3BnekaTh, WHTEPIPETUPOBATh W MNpeoOpa3oBBIBATh HH(POPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (HUTypax, IPeACTAaBICHHYIO Ha YepTekax
U pUCYHKaX
[TpumMeHsTh TEOMETpHUYECKHE (AKTHI IS PEIICHHsI CTEPEOMETPHYECKUX 3a/1ad,
6.12 NPENONaraloIuX HECKOJIbKO HIaroB PEIICHMs, €CIH YCIOBHS MPUMEHEHHS
3a/1aHbl B IBHOU (popme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
BbINONMHATE  IEHCTBUSL  CJIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
6.14 YMHOXKEHUSI BEKTOpa Ha YHCIO, OOBACHATh, KAKUMH CBOWCTBAMH OHHU
o0amaroT
6.15 [TpuMeHATh MpaBUIIO MapaICIICIIUIICIa IPU CIIOKEHUN BEKTOPOB
6.16 OnepupoBaTh MOHATHAMHU: JI€KaPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOP,

MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXIy




BEKTOPAaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.19

Haxonutbs cyMMy BEKTOPOB U IPOU3BEICHHUE BEKTOPA HA YUCIIO, YIOJ MEXKIY

6.17 BEKTOpPAMHM, CKaJIIPHOE TMPOU3BEACHHE, paACKJIaAbIBaTh BEKTOpP MO JBYM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3azaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT

Pemiats HpOCTCﬁIHHG TCOMCTPHUYCCKUC 3aadu Ha HNPHUMCHCHUC BCKTOPHO-
KOOpAWHATHOI'O METOda

6.20

Pemate 3amaud  Ha 10Ka3aTEILCTBO MaTEMaTHYECKMX OTHOIIEHUH U
HaxOXXJICHHE TEOMETPHUYECKHUX BEJIMYMH IO O0OpaslaM WIH alrOpUTMaMm,
MPUMEHSIST W3BECTHBIE METOJbI MPU PELICHUU CTaHAAPTHBIX MATEeMAaTHUYECKUX
3a1a4

6.21

6.22

[IpuMeHaATh  mpocTEWIIME  MNPOTPaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUUECKHX 3a]a4
[IpuBOoaUTE mNpUMEpPHl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
JKU3HH, paCllO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsTh MONMy4YEHHbIE 3HAHUS HA TMPAKTHKE: aHAIU3UPOBATh peEabHbIC
CUTYyallMd U TPUMEHSATh M3YYCHHBIC MOHSATHS B MPOIIECCE MOWCKA PEIICHUS
MaTeMaTHu4ecku CGHOPMYITUPOBAHHON MPOOIEMbI, MOAEIUPOBATH pealbHbIE

6.23 CUTyallud Ha $A3bIKE TI'E€OMETPHUM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIHU C

HCIIOJIb30BAHUEM TI'COMCTPHUYCCKHUX MOHATHHA H TCOPEM, alllapara anre6p1;1,
pelmiaTh MPAKTUYCCKUC 3aJadr, CBA3AHHBLIC C HAXOXKXACHHUEM I'€COMCTPHUYCCKUX
BCJINYHNH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kon
7

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

7.2

7.3

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsamMas, IIIOCKOCThb, MpocTpaHcTBO. [loHsATHE
00 aKCMOMaTU4YeCKOM MOCTPOCHUHU CTEPEOMETPHM: AKCUOMBI CTEPEOMETPUHN U CIEJCTBHS
13 HUX

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEpeceKarolmecs, napauieabHble U
CKpenuBaromuecs: npsmele. [lapanneabHOCTh MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
mapalyICJIbHBIC ITPAMBIC B IIPOCTPAHCTBE, MAapalJICJIbHOCTD TpéX MMpAMBIX, TAPAJIICIBbHOCTD
NpSIMOM UM TIJIOCKOCTH. YTIIBIC COHAINpPABIEHHBIMU CTOPOHAMH, YTOJ MEXIY MPSMBIMU B
npoctpaHcTBe. [lapaminenbHOCTh TMIIOCKOCTEN: MapajulelbHbIE TUIOCKOCTH, CBOMCTBA
napajuleNbHbIX TUIOCKOCTel. IlpocTeiimue mpocTpaHcTBEHHBIE (UTYPHl Ha IIOCKOCTH:
TeTpa’p, Ky0, napajuiesenunea, NoCTPOeHNEe CeUeHn

[lepneHUKYyIIpHOCTE TOPSIMOM M IIOCKOCTH:  NEPHEHAUKYISIPHBIE TpsSMbIE B
[IPOCTPAHCTBE, MPsSAMBIC MApAIICIbHBIE U NEPHEHAUKYJIAPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTA MPSAMOA M IIJIOCKOCTH, TEOpeMa O MPAMOW NEPIEHAMKYISIPHON
IJIOCKOCTH. YTIIbI B IIPOCTPAHCTBE: YroJI MEXAY INPSMON U IUIOCKOCTBIO, JBYTPaHHBIN
YTOJI, INHEHHBIA Yroji ABYTPaHHOrO yria. [lepneHauKynsap u HaKJIOHHBIE: PACCTOSIHUE OT
TOYKU JO IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 IJIOCKOCTH, MPOEKIHs (QUrypbl Ha
IJIOCKOCTh. IlepneHauKyIIpHOCTE INIOCKOCTEH: INMPHU3HAK INEPHEHAMKYIAPHOCTH IBYX
mockocTeil. Teopema o TpEX NMeprneHuKyIspax

7.4

[lonsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPAHHMKA, BBIMYKIbIE |
HEBBIITYKJIbIE MHOIOTPaHHUKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronapHas npusma,
TpaHd W OCHOBAHHS TMPU3MBI, MpsiMas W HAKIOHHAs TMPU3MBI, OOKOBas W TOJHAs
MMOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, NpsMOYroJbHBIA MapajuieNenuIe] u €ro
coiicTBa. [Iupamuga: N-yroiapHas MUpamMuia, TPAaHU ¥ OCHOBAHWE MUPAMUJIBI, OOKOBast U




MOJIHAsl TOBEPXHOCTh IHpaMUJbl, MPAaBUIbHAs M YCEYEHHAs MNHUpaMUIA. DJIEMEHTHI
npu3Mbl U nupaMujibl. [IpaBuiibHbIE MHOTOTPAaHHUKH: TOHSITHE IPABUIBHOTO
MHOI'OTPaHHUKA, TPaBUJIbHAS [TPU3Ma U MPAaBWIbHAS IMPAMU/IA, IPaBUIIbHAS TPEYTOJIbHAS
nupaMpia M OpaBWIbHBIM  Terpa’ap, KyO. IlpencraBnenne o  mpaBMIIBHBIX
MHOT'OTPaHHUKAX: OKTa3p, JOJeKadAp U ukocarapyrue CedeHus: Ipu3Mbl U TUPaMUIbI

CI/IMMCTpI/IH B IIPOCTPAaHCTBE: CUMMETPHA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.
OJIEMEHTBI CUMMCTPUH B IIUpaMUJax, MapaliCJICuruIcaax, mpaBUuJIbHbIX MHOT'OI'PAHHUKAX

7.5

Brruncnenue 371eMeHTOB MHOTOTPAHHHUKOB: p&Opa, nuaroHanu, yrisl. [Inomans 60koBoi
MIOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSIMOI IPU3MBI, IJIOLA/lb OCHOBAaHUH, Teopema o

7.6  OOKOBOH TMOBEPXHOCTH TpsAMOW mTpu3Mbl. [lmomanes OOKOBOM MOBEPXHOCTH H
MIOBEPXHOCTU MPAaBUJIBHON NHMpaMH[bl, TEOpeMa O IUIOAAUd YCEYEHHOH NHMpaMMIBbL.
[Tonsatue 06 06béMe. OOBEM MUpaMUIbI, IPU3MBI

HOI[O6HBIC TC€JIa B IIPOCTPAaHCTBE. CooTHOMIEHUS MECXKAY ILIomaasaMu HOBerHOCTeﬁ,

7.7 N
00BEMaMHU MOJOOHBIX TEN
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAePIKAHUS
6 I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, OOpa3yollde LIUIMHAPUYECKONH IMOBEPXHOCTHU, OCh
6.1 WIAHIPUYECKOH TOBEPXHOCTH. LlMawHIp: ocHOBaHWSI W OOKOBas MOBEPXHOCTb,
o0pa3ymolas 1 0ch, IUIOIMIAlb OOKOBOH U MOJIHON MOBEPXHOCTH

Konunyeckass moBepxHOCTh, 00pa3yroline KOHHMYECKOH MOBEPXHOCTHU, OCh U BEpIIMHA
KOHUYeCcKoW moBepxHOocTU. KOHyC: OCHOBaHME M BeplIMHA, oOpasymolas U OCh,

6.2 IUI0IAab OOKOBOI M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolie U BbICOTa,
OCHOBaHUS U OOKOBasi IOBEPXHOCTh

63 Cdepa u map: HeHTp, paauyc, IuamerTp, IUIOMAAb MOBEpPXHOCTU cdepbl. BzaumuHoe
pacrioyioskeHue chepbl U INIOCKOCTH, KacaTellbHasl MIIOCKOCTh K cdepe, MIomab chepsl

6.4 N300pakeHue Tes BpallleHHsl Ha MII0CKOCTH. Pa3BépTka HuImHApa U KOHyca

6.5 KoMOuHanmu Ten BpalieHus U MHOTOTPAHHHUKOB. MHOIOTpaHHUK, OMMCAHHBIN OKOJIO

C(bepbl, C(pepa, BIIMCAHHAA B MHOT'OI'PAHHUK, WJIN TCJIO BpAIlICHUA

[Tonstne 00 o00wvEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 NPSIMOYTOJIBHOTO Tapauieienuneaa u ciaeacteus u3 He€. OOBEM IMIUHIpPA, KOHYCA.
O06BEM mapa u rwiomazb chepsbl

HO,Z[06HLIC TCJIa B IMPOCTPAHCTBEC. CooTHOIICHUS MCXKAY IIomaadaMu HOBCpXHOCTCﬁ,

6.7 N
o0BbEMamMM MOJOOHBIX Tel
6.8 Ceuenust 1mMHApa (mapauleIbHO M TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHyca
' (mapasuieIbHOE OCHOBAHUIO M TPOXO/AIIee Yepe3 BepIIMHY), CeUYeHHUS I1apa
Bektop Ha miockoctd M B mpocTpaHCcTBE. CJOXEHHME W BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4YMCIO. PasimokeHwe BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio napamenenunena. Pemienue 3anad, CBA3aHHBIX C NPUMEHEHHEM
MIPaBUJI ICVCTBUM C BEKTOPaMH
[IpsmMoyronbHas cucTteMa KOOpPAHMHAT B MNpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiimue 3amaum B KOOpAMHATax. Yroa Mexay Bekropamu. CkanspHoe

IIPOU3BEICHNE BEKTOPOB. BBIUMCIEHHE YITIOB MEXAY NPSAMBIMH M INIOCKOCTSAMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUYECKUX 3a/1a4

ITPOBEPSEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3y/JbTATAM O0CBOCHUSA
NpoBepPsAeMoro OCHOBHOI1 00pa30oBaTeJIbHOI MPOrpaMMBbl CpeHero 001ero oopa3oBaHus




TpeOoOBaHUSA

Branenne mMeTomamm OKa3aTenbCTB, aITOPUTMAMH PEIICHHS 337ad; YMEHHUE
¢dbopMynMpoBaTE W ONEPHPOBATH MOHATUSAMHU: OIpEICIIEHUE, AaKCHOMA,
Teopema, CIEICTBUE, CBOWCTBO, NMPHU3HAK, IOKA3aTEIbCTBO, PAaBHOCHIIBHBIC
(GopMyIMpPOBKH; TNPUMEHATh HX; yMeHHEe (opMymupoBaTh o0OpaTHOE W
IPOTUBOIIOJIOKHOE YTBEPKICHNUE, MPUBOIUTH NPHMEPHl M KOHTPIPHUMEPHI,
UCTONB30BaTh  METOA ~ MaTeMaTHYecKOW  HMHIYKLUH; MIPOBOJIUTH
JIOKa3aTeJIbHbIC PAcCyXIEHHs MPH PEIICHUU 337ad, OIEHUBATH JOTMYECKYIO
NPaBUIBHOCTh PACCYXKJICHHUI; yMEHHE ONEPUPOBATh MOHATUSMH: MHOXECTBO,
HOJMHOKECTBO, OIEpalliM HaJ MHOXXECTBaMH; YMEHHE HCIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBII anmapar JJIsi ONMCAaHHUs PeaibHBIX MPOIECCOB U
SBJICHUI W TIpU pEUICHUH 3aJad, B TOM 4YHCIE W3 JPYrux Yy4eOHBIX
NPEMETOB; YMEHUE ONIEpUPOBATh NOHATHAMHU: Tpad, CBI3HBIN rpad, nepeso,
IOUKJI, Tpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTb M OIKUCHIBATH Ipadsbl
Pa3IMYHBIME CIIOCOOAMU; HCIIOJIB30BaTh I'padbl IPU PELICHUH 3a/1a4

VYMeHne omnepupoBaTh MOHATHSAMHU: HATypajdbHOE YHCIO, LEJI0e YHUCIIO,
CTEMEHb C IIeNIbIM TOKa3aTelieM, KOPeHb HAaTypalbHOW CTENEHHU, CTEMEeHb C
palMoOHAIBHBIM TIOKa3aTelieM, CTENEeHb C JACHCTBUTEIBHBIM I10KA3aTEJIEeM,
norapudm yucna, CHHYC, KOCUHYC M TaHT€HC MPOU3BOJILHOTO YKCIIA, OCTATOK
M0 MOJYJIIO, PAaIMOHAIBHOE YHCJIO, HUPPAIMOHAIIBHOE YHUCIIO, MHOXECTBa
HATYpaJIbHBIX, LEJNbIX, PAIMOHAJBHBIX, JEUCTBUTENIBHBIX YHUCEN;, YMEHHE
WCIIOJIB30BaTh MPU3HAKUA JISTUMOCTH, HAWMEHBIIMWA OOIIMA JeNUTeNh U
HaMMEHbIIIee OOIee KpaTHOE, alroput™M EBKiIMIa mpu pemieHud 3aaad;
3HAKOMCTBO C PA3JIMYHBIMU MMO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS, YMEHUE
BBITIOJHATh BBIYUCIICEHHWE 3HAYCHM W TPeoOpa3oBaHUS BBIPAKEHHUH CO
CTeNeHs MU U Jorapudmamu, mnpeoOpa3oBaHHUs APOOHO-PALMOHAIBHBIX
BBIPDAKEHMI; YMEHHME ONEpPUPOBATH MOHATUSIMH: IOCIEIOBATENbHOCTbD,
apudmeTnyeckas MPOrpeccusi, TreoMeTpudeckas mporpeccusi, OeCKOHEUYHO
yObIBaromas reoMeTpudecKas MPOTPECCHs; yMEeHUe 3aJ1aBaTh
MOCNE0BATEIbHOCTH, B TOM YHCIE C TOMOIIbIO PEKYPPEHTHBIX (OpMYyI;
YMEHUE OINEpUPOBAaTh TMOHSATUSMU: KOMILJIEKCHOE 4YHCIO, COMPSKEHHBIC
KOMIUIEKCHBIE YHCJa, MOIYIb M apryMEHT KOMILJIEKCHOTO 4Yucia, Qopma
3aMUCH  KOMIUIEKCHBIX YHCeNl (TeoMeTpHYecKas, TPUTOHOMETpUYECKas u
anreOpanyeckas); yMeTb TNPOU3BOAUTH apudmMernyeckue ASUCTBHUS C
KOMIUIEKCHBIMHA ~ YMCJIAMHU; MPUBOAUTH  TMPUMEPHI  HUCIOJIB30BAHUS
KOMIUIEKCHBIX UHCEJ; ONEepUpOoBaTh MOHATUAMH: Martpuua 2x2 u 3X3,
OTIPEICTUTEh MATPUIIBI, TEOMETPUICCKUN CMBICI OMTPEACITUTEIS

VYMenue onepupoBaTh TMOHSATHUSMHU: PAlHUOHAIBHBIC, HWPPALMOHAIBHEIE,
MOKa3aTelnbHble, CTENEHHbIe, JorapuMuuecKkue, TPUTOHOMETPUUCCKUE
YpaBHEHUS U HEPABEHCTBA, UX CHUCTEMbI; YMEHUE ONEPUPOBATH MOHSATHUSIMHU:
TOXKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE, HEPaBEHCTBO,
CHCTEMa YpaBHEHU U HEPABEHCTB, PABHOCHJIBHOCTh YPAaBHEHWIA, HEPABEHCTB
U CHCTEM; YMEHHUE pElIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C MOMOILBIO
pa3IMYHBIX MNPUEMOB; pENIaTh YPaBHEHHS, HEPABEHCTBA M CHUCTEMBI C
[apaMeTpoOM; NPUMEHATh YPAaBHEHUs, HEPABEHCTBA, WX CHUCTEMBI IS
pellleHrs MaTeMaTHYeCKUX 3a/1ad U 3aJja4 U3 Pa3IMuHbIX 00JacTeil HayKu U
peanbHOU KU3HU

YMeHue onepupoBaTh MOHATHUSAMH:  (QYHKUMSA, YETHOCTH  (PYHKLUH,
NEPUOMYHOCTh  (PYHKIIMHM, OTPAaHHYEHHOCTh (YHKIUH, MOHOTOHHOCTB
¢byHKIMH, SKCTpeMyM (QYHKUIUHM, HauOoibllee W HAaWMEHbIIEE 3HAYCHUS
GYHKIMM Ha TPOMEXKYTKE, HEMpephiBHAs (YHKIUSA, aCUMITOTHI Tpaduka
GyHKIMM, TepBas W BTOpas MPOU3BOJAHAS (YHKIUU, TEOMETPUUYCCKUU WU
(GU3MYECKU  CMBICII  TPOW3BOJHOW, IepBOOOpaszHas,  ONpeACIEHHBIN
WHTETpAJI, yMEHHWE HAaxXOJIUTh AaCUMMTOTHI Tpaduka GYHKIUH; YMEHHE




BBIUUCIIATh NPOU3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO U KOMIIO3MLIUU
(GyHKUIMH, HAXOIUTHh YpaBHEHUE KacaTelIbHON K rpaduky (yHKIHMH; YMEHHE
HaXOJUTh IPOU3BOJHBIE 3JIEMEHTapHBIX (DYHKIUI; yMEHHE HCHOJIb30BAThH
NPOM3BOJIHYIO ISl HCCIENOBaHUS (DYHKIHMH, HAXOOUTh HaWOONbIINME U
HalMEHbIIME 3HaueHus (QYHKUUH; CTpOUTh TIpadUKd MHOIOYJIEHOB C
UCTOJB30BAHUEM  amlapara MaTeMaTH4YecKOro  aHalu3a; IPUMEHSTb
IIPOM3BOJIHYIO JUIsl HAXOX/IEHUS! HAWJTY4ILero PELIeHUs B IPUKIAHbIX, B TOM
YHUCI€e COLHATBbHO-DKOHOMHYECKMX W (PU3MYECKHX 3a/1adax; HaxXOIUTh
IIOIAAN U O00BEMBI (PUIYp C MOMOIIBI0 HMHTErpajia; NPUBOIUTH IPUMEPHI
MaTeMaTHYECKOTO  MOJCIMPOBAHMS C MHOMOIIBI0 U depeHIHaTbHBIX
ypaBHEHU U

YMeHue omnepupoBarh MOHATHAMH: rpaduk (QyHKIuU, oOpaTHas (QyHKIUA,
KOMMO3ulus (QyHKUMN, JMHEHHas (yHKOUS, KBagpatudyHas (QyHKIus,
panoHanbHas (DyHKIHMSA, cTeneHHas (QYHKIHS, TPUTOHOMETPUUYECKUE
¢yHkuuu, oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMH, TOKa3aTelbHas W
norapudmuueckas (yHKIHUM; YMEHHUE CTPOUTh TpapuKd H3YU4EHHBIX
(GyHKIWH, BBITOTHATH MpeoOpa3oBaHus TpaguKoB (PYHKIMI, MCIOIB30BATh
rpaduKy Uil U3Y4eHUS MPOLECCOB U 3aBUCUMOCTEH, MPU PEUICHUH 3a]a4 U3
Opyrux y4eOHBIX TNPEAMETOB M 3aJad M3 pEalbHOW >KU3HU; BBIPAXKAThH
dbopMynaMu 3aBUCHMOCTH MEXy BEITUYMHAMHU; UCIOIH30BaTh CBOWCTBA H
rpadvkn  QYHKIUHA [ pelIeHUs ypaBHEHWH, HEPABCHCTB W 3aJad C
napaMmeTrpamu; H300pakaTh Ha KOOPAWHATHOW IUIOCKOCTH MHOXECTBA
pELIEHUI YpPaBHEHWI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YMHCIE Ha
HpPOLEHTHI, JOJAM M YacTH, Ha JBWXKEHHE, PabdOTy, CTOMMOCTb TOBAapOB U
YCIIyT, HAJOTH, 3a/a4d M3 O0JAacTH YNpaBiCHUs JUYHBIMU U CEMEMHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHMS, YpPAaBHEHMs, HEPABEHCTBA M MX
CUCTEMBI II0 YCIOBHUIO 3aJa4d, MCCIEAOBATh IIOJIYYCHHOE pELICHUE U
OLICHMBAaTh  MPABJIONOJOOHOCTh  pE3yJbTaTOB; YMEHHE MOJEIUPOBATh
pealbHBIE CUTyallUd Ha A3BIKE MAaTEMaTUKH; COCTaBIATb BBIPAKEHHUS,
YPAaBHEHUs, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHUIO 3aJa4d, UCCIEN0BATH
IOCTPOCHHbIE ~ MOJETM  C  HCIOJB30BaHMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMHU: CpeaHee apu(MeTHYecKoe, MeJIuaHa,
HauOoJplllee W HaMMEHbIIEe 3HAYCHHs, pa3Max, AUCIEpPCHs, CTaHAapTHOE
OTKJIOHEHHE YMCJIOBOrO0 Halopa; yMEHHE U3BIeKaTh, HMHTEPIPETUPOBATH
uHpOpMalKIO, MPEICTaBICHHYI0 B TabiuIax, Ha JuarpaMmax, rpadukax,
OTpakalolllyl0 CBOWCTBAa pEaJbHBIX IPOLIECCOB W SIBJICHH; MpenCTaBiIsATH
uHpOpMALIMI0O €  TIOMOLIbIO  TaONMIl M  JUarpaMM;  HUCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM 4YHCJIE C MpPUMEHEHUEM TrpaduuecKux
METOZOB M 3JEKTPOHHBIX CPEJACTB; TpapHUUECKH MCCIIEOBATH COBMECTHBIC
HaOJII0/IEHUS C TIOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBINA ONBIT U CIy4yailHOE cCOOBITHE,
BEPOSTHOCTh CIYYaHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOSITHOCTH C
HCIOJIb30BaHNEM TpadUUYeCKUX METO/0B; MPUMEHITh POPMYJIIbl CIOKEHUSI U
YMHOXXEHHUSI BepoATHOCTEH, (opMyny TOIHOH BEepOATHOCTH, (opmMyTy
bepnymnu, komOunatopHbie (GakThl U (GOPMYIIBI; OIEHUBATH BEPOSITHOCTH
peanbHBIX COOBITUI; YMEHHE ONIEPUPOBATh MOHATUAMHU: CIy4aiiHas BEIUYHHA,
pacnpezieieHue BEpOSITHOCTEH, MaTeMaTH4eCKoe OXKUAAHHWE, AUCIIEPCHUs U
CTaHJAPTHOE OTKJIOHEHUE CITy4yailHON BEIWYHMHBI, PYHKIIUN PACHIpEACTICHUS U
IJIOTHOCTH PaBHOMEPHOTO, TOKA3aTEIbHOIO U HOPMAJILHOTO paclpeieeHuil;
YMEHME MCIIONb30BaTh CBOMCTBA M3YUYEHHBIX PACIPEACICHUN AJI PEIICHUs
3aJa4; 3HAKOMCTBO C TOHSTHUSAMM: 3aKOH OOJNBIIUX YHCEN, METOJbI
BBIOOPOYHBIX HCCIICOBAHUI; YMEHHE TNPUBOJIUTH IMPHUMEPH MPOSIBICHHS
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3aKOHa OOJIBLIMX YMCEN B INPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSAX; YMEHHE
OIIEpPUPOBATH IOHATUAMH: COYETAHHME, I[EPECTAHOBKA, YHUCJIO COYECTAHWM,
YHCJIO NepecTaHOBOK; OMHOM HbloTOHA; yMeHHEe NpUMEHITh KOMOMHATOPHbBIE
bakThl M pacCyKIEHHs s pELIeHHs 3a/]ad; OLEHUBATh BEPOSTHOCTU
peabHBIX COOBITHI]; COCTaBIIATh BEPOATHOCTHYIO Mozenb U
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue  onepupoBaTb  NOHATHSIMM:  TOYKa,  MpsMas,  IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIIMYMHA YIJIA, IUIOCKUM YroJl, BYIPAHHBIN
yroJsi, TPEXTPAaHHBIN yroJ, CKpEIIMBAIOIIMECA MpPSMBIE, MAPAIIEIbHOCTh U
MEePHEHAUKYIISIPHOCTh NPSIMBIX M IIOCKOCTEH, Yrojl MEXIY NPSMBIMHU, YroJl
MEXy NPSAMON M IUIOCKOCTBIO, YIOJ MEXKIY IIJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKM JI0 IUIOCKOCTH, PAaCCTOSIHUE MEXAY MNPSIMBIMH, PACCTOSHHE MEKIY
IUIOCKOCTSIMHU; YMEHHE HCII0JIb30BaTh MPU PELICHUH 33]a4 U3y4eHHbIE (DaKThI
U Teopembl IUTAHMMETPHHM; YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKpYXAaloIlero MHUpa; CTPOUTh MaTEMaTUYECKHE MOJEIU C IOMOIUIbIO
F€OMETPUYECKUX TOHSATUH M BEJIMYMH, pelIaTh CBA3aHHbIE C HUMU
[IPAKTUYECKHE 3a]1a4H

YMeHue onepupoBaTh MOHATHAMHU: IUIOHIAAb (UTYpPBI, 00BEM (UTYpHI,
MHOTOTPaHHHK, [IPAaBUILHBI MHOTOTPAaHHUK, CEYCHUE MHOTOTPaHHHUKA, KyO,
napajieNienunes, npu3Ma, nupamuia, (Gurypa U MOBEpXHOCTH BpallleHHUS,
WIMHAP, KOHYC, Imap, cdepa, miomanb cdepsl, IUIOMAAb ITOBEPXHOCTH
NUPaMUIbl, TPU3MBIL, KOHYCa, IWIMHApPA, O0BEM KyOa, MPSMOYTOJIBLHOTO
napaJuieenueaa, TUpaMuabl, IPU3MBIL, IIHMIHHPA, KOHYCa, [1apa, pa3BEépTKa
MOBEPXHOCTH, CEYECHHS KOHyca W IIWJIMHIApA, NapaJUielbHble OCH WM
OCHOBAaHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromascs cgepbl, HUINHApA,
KOHyCa, YMEHHE CTPOUTh CEYEHHWE MHOTOTPaHHWKA, HM300pakaThb
MHOTOI'PAaHHHUKH, (DUTYpbl M TMOBEPXHOCTH BpAILEHMS, UX CEUYEHUs, B TOM
Yucae C MOMOULIbIO AJIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSTh CBONCTBA
TEeOMETPUYECKUX (UTYp, CAMOCTOSTETHHO (POPMYyTUpPOBATh OMpPEIeTICHHS
U3y4yaeMbIX (Uryp, BBIIBUTAaTh THUIOTE3bl O CBOWCTBAX M IMpU3HAKaX
reOMEeTPUYECKUX (UTYp, OOOCHOBBIBATH HIIM OIPOBEPTaTh HWX; yMEHHUE
IPOBOJUTH KiacCU(UKALUIO UTYp MO pa3iIUyHBIM MPU3HAKAM, BBITOJIHSATDH
HEOOXO/IMMBIE JIOTIOJTHUTEIbHBIE TOCTPOCHHS

YMeHue  omepupoBaTh  MOHSATHUSAMHU:  JBHKCGHHE B IIPOCTPAHCTRBE,
napajuleNbHBIA MEPEHOC, CUMMETpPUsS Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TmpeoOpazoBaHWe TOA00OUs, TMOAOOHBIE (UTYpHI; YMEHHE
pacmo3HaBaTh paBHble M TOA00HBIE (QUTYpHl, B TOM YHCJIE€ B MPUPO]IE,
UCKYCCTBE, apXHTEKType; HCIOJIh30BaTh T'€OMETPUUYCCKUE OTHOIICHUS IPH
pelleHnH 3a/lady; HaXOAWTh TEeOMETPUYECKHE BEIWYMHBI (IJIMHA, YTOI,
ioniaib, 00bEM) MpH PEIIeHUHN 3aad U3 JPYTUX y4eOHBIX MPEIMETOB U U3
pealbHOM KU3HU; YMEHHE BBIUUCISATH T€OMETPUUYECKHE BETUYHHBI (IJIMHA,
yroJ, TUIOm@anb, OO0BEM, TUIOMIAAbh TOBEPXHOCTH), HCIIONB3YS H3y4CHHBIC
dbopMynbl M METONbI, B TOM YHCJE: TUIOMIAJAb MOBEPXHOCTH IHUPAMUIBI,
MIPU3MBI, KOHYCa, IWINH/PA, IUIOmaas chepbl; 00bEM Kyda, MPSIMOYTOIHLHOTO
napajuienenumnena, MIpaMuIbl, TPU3MBI, WIKHIpPA, KOHYyca, IIapa; YMEHHE
HaXOJUTh OTHOIIIEHUE 00BEMOB TTOTIOOHBIX (HUTYP
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YMeHue omnepupoBaTh MOHATUSMHU: NPSIMOYrojibHas CHCTEMa KOOPJAMHAT,
BEKTOp, KOOpPJAWHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CYMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCJIO, pa3JIoKEHHE BeKTopa 1o 0asucy,
CKaJsIPpHOE IIPOU3BEIECHUE, BEKTOPHOE IIPOU3BEJIEHUE, Yrold MEXay
BEKTOPAMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA U KOOPAUHATHBIA METOJ IS
pEIIeHUs TEOMETPUUYECKUX 33434 U 331a4 APYTUX YICOHBIX IPEIMETOB
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YMenue BLI6I/IpaTI: HOIIXOIISIH_[I/Iﬁ MCeTOoA JIs1 pCHICHUSA 3aJdadyr, INOHUMAHUC
SHAYUMOCTH MATCMAaTUKKW B HM3YYCHHU MNIPHUPOAHBIX U 06H_ICCTBCHHBIX




MPOLECCOB U SBJICHHM; YyMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MAaTCMaTUKHU B HUCKYCCTBC, YMCHUC MPUBOJUTHL NPUMCPLI MATCMATHYCCKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/IeP:KAHUSA
1 Yucna v BIYKCICHUS
11 Harypasbnsle u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
19 Panuonanenple  uynciaa. OOBIKHOBEHHbIE W JAECATHYHBIE ApoOM, IPOLIEHTHI,
0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuit KOpEHE HaTypanbHOH crenenu. [leiictBus ¢ apudmeTnuecKkumMu
KOpPHSIMU HaTypaJIbHOW CTENEHU
14 Crenenb ¢ nenslM nokasaresnieM. CTeneHb ¢ palMOHalIbHBIM IOKa3areneM. CBoiicTBa
CTETIeHU
15 CuHyC, KOCHMHYC M TaHIEHC 4YHCIIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajgbHbIE JOrapudMbl
JeiicTBuTenpHbIe YHcaa. ApUPMETHIECKHE OTEpaMy C JEHCTBUTEILHBIMU YHCIAMU.
1.7 [TpubnnKEHHBIE BBHIYMCIECHUS, NPaBUIa OKPYIJICHUs, IPUKU/KA U OLIEHKAa pe3yJibTaTa
BBIYUCIICHUH
1.8 [IpeoOpazoBanme BEIpAKESHUH
1.9 KommnekcHele uncna
2 YpaBHeHUs U HEpaBEHCTBA
2.1 ensle 1 1poOHO-palioHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHuUs
2.4 [Toka3arenbHble U JorapupMUUYecKre ypaBHEHUs
2.5 Llenble u 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHN. ONpeesuTeNns MaTpUIbl
3 @yHKIMH U TpaduKu
31 Oyukuus, crnocoObl 3amaHus ¢yHkuuu. ['paduk ¢yHkuuu. BzanMHo oOpaTHbBIE
¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [leprnognueckue GpyHKIMH
Ob6nacte ompeneneHuss W MHOXKeCTBO 3HaueHud ¢yHkouu. Hymu ¢dynkuumm.
39 [IpomMexxyTKM ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHUH.
Maxkcumymbl 1 MUHUMYMBI QyHKITIH. Hanbomnpiiee n HauMeHblee 3Ha4eHne GyHKIINU
Ha MPOMEXKYTKE
33 CrenenHas ¢yHKLHUS C HaTypaJbHBIM M LIEJBIM MoKazateneM. EE coiicTBa u rpaduk.
CaoiicTBa u rpaduk KopHs N-0ii cTeneHu
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKH
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touxu paspeiBa. AcuMnToThl rpadukoB GyHkuil. CBolicTBa QyHKIMM, HEIPEPBIBHBIX
Ha OTpE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH




3.8

ApudmeTrnueckas U reomeTpuyeckas nporpeccuu. @opmyia CiI0XKHBIX MPOILIEHTOB

4 Hauana marematnyeckoro aHaamsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoIHbIE JIeMEHTAPHBIX (YHKITHI
[IpumeHeHre TMPOU3BOAHON K HCCIEAOBaHUIO (QYHKIMM Ha MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. HaxoskneHue HaumOOJbIIEr0o M HAMMEHbBINEro 3Ha4eHHs] (YHKIMH Ha
OTpe3Ke
4.3 [TepBooOpasuas. UuTerpan
5 MHoOXecTBa U JIOTUKa
5.1 MHoOXecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiITHOCTB ¥ cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTHKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 I'eomerpus
7.1 Ourypsl Ha MIOCKOCTU
7.2 [IpsiMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena ¥ MOBEpXHOCTH BPALLECHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

I'eomerpus 10-11 ki (yria.) Aranacss JI.C., B.®.byry3os, C.b.Kagomues u np. u 1ip.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/



https://resh.edu.ru/

		2025-10-09T16:54:03+0300
	Директор МОУ СШ № 89 Лытаева Л.В.




