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MHNOACHUTEJBHASA 3AIINCKA

['eomerpus sBnIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00eCreuuBaeT BO3MOKHOCTh U3yUEHUS JUCLUIUINH €CTeCTBEHHO-HayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTAapHOTrO LuKiIa. IIOCKONBKY JIOTMYECKOE MBILIUICHUE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeNIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KIACHUM IpU pELICHUH
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIAaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUH 3a]lady €CTECTBEHHO-HAYYHOIO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1a4.

Ilenb ocBoeHMs mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOaEHHOM ypOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YYEHUM TIE€OMETpUH, Kak
coCTaBJIAIOLIEH IpeaMeTHON obOnactu «MaremaTuka W MH(QOpPMATHKa» 4Yepe3 obecreyeHue
BO3MO>XHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NeMCTBUH, CHenn(UIHBIX T€OMETPUH, U HEOOXOIMMBIX UIS YCHEITHOTO MpOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIEHHOM YPOBHE, paCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

paciMpeHue IpeICTaBICHNs O TEOMETPUU KaK YaCTH MUPOBOH KyJIbTYpbI U (POPMUpPOBAHUE
OCO3HAHHUS B3aMMOCBSA3M F'€OMETPUH C OKPYKAIOIIUM MUPOM,;

dopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHMX
MaTEMaTUYECKUX MOJEIIAX, IO3BOJIAIOIIMX ONUCHIBATH U N3Y4aTh Pa3HbIE SABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasaeny «CtepeomMeTpus» yueOHOro Kypca reOMETpHH;

(dbopMUpOBaHNE YMEHHUS BJIa/I€Th OCHOBHBIMU MTOHSITUSIMU O IPOCTPAHCTBEHHBIX (pUrypax u
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHUE HX INPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHUs 3a/ay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJEIIN;

¢dopmupoBaHue NIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYeCKUX TeOopHuil, (GopMuUpOBaHHE MOHUMAHHS POJM AKCMOMATHUKM IPH TPOBEICHUU
pacCyXIeHHI;

(dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [IOKA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMSI HX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKUX 33Ja4 M 3aJad C [PaKTUYECKHM CoJiepKaHueM, (OpMHpOBaHUE
IpPEJCTaBICHUsIT O HEOOXOJUMOCTH JOKa3aTeIbCTB IpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCMOMAaTUKH B IPOBEAECHUM JI€AYKTUBHBIX PACCYyXIACHHUI;

pa3sBUTHE M COBEPIICHCTBOBAHUE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0yyaroImuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEPEca K U3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONM TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacrio3HaBaThb NPOSBICHUS T€OMETPUIECKUX MOHATHH, 00bEKTOB 1 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CHUTYyallMsIX W TPU HU3YYEHUM JPYTUX Y4eOHBIX TPEAMETOB, IMPOSBICHUS
3aBHCHUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
MOCTPOEHHBIX MOJIEJICH, HHTEPIPETAIH [TOJTYyYEHHbIX PE3yJIbTaTOB.



OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMH yaeOHOTO Kypca «['eomerpus» B 10—11 kmaccax
aBIstOTCs: «lIpsiMble M TIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHUKN», «Tema BparieHus,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «/|BIIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHUE «YMEThb OIEPUPOBATH IMOHATHIMHE,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacripeniessieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUAM, HO U 110 TogaM ooydeHus. Copepikanue
o0pa3oBaHHsi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPHUPOBAHO TAKUM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAILHBIM BOIIPOCaM 00yJaroIuecs 00pamaiuch HEOJHOKPATHO. DTO
NO3BOJIIET ~ OPraHM30BaTh  OBJAJACHME TEOMETPUYECKMMHU  IOHATUSAMU M HaBbIKaMU
MOCIIE0BATEIbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, @ HOBbBIE
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MIPEICTABICHUN 00yUYaronXcs, paciupsis
U yrayOuisis e€, o0pa3ys mpovYHbIe MHOYKECTBEHHBIE CBSI3H.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycnoBus i auddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX NIporpammMm, OOecrneyuTh YrayOn€HHOE M3y4yeHHUE TEOMETPUH  Kak
cocTrasJsitolell yueOHoro npeamera «Martematrukay;

MOJrOTOBUTh OOYYAIOIIMXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTUKU C Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKIY OOIIMM U MpodeccrOHAIbHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriy0si€HHOM ypoBHE oTBoAUTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 vaca (3 yaca B Henemio).

COJAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ MJI0OCKOCTH B POCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsTHE
00 aKCHOMAaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIEJCTBUS U3 HUX.

B3aumHoe pacrnosnokeHue npsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOLINECs, MapaiiebHble U
CKpenruBaroIuecs npsmele. [Ipu3Haku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPSAMBIX U
MJIOCKOCTEM B MPOCTPAHCTBE: MapalIeNbHbIE MPSIMbIE B IMPOCTPAHCTBE, MApaLIEIbHOCTh TPEX
NpsIMBIX, MApaUIeIbHOCTh NOpsAMOM U MockocTH. [lapamiensHoe U IEHTpaJibHOE
MpoeKTupoBaHue, n3odpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapalJIEIbHOTO MPOSKTHPOBAHMUSL.
N3o0paxkenune Guryp B mapauie TbHON MPOEKIMUA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXAy NpSMBIMU B MpOCTpaHcTBE. llapainenbHOCTh MIOCKOCTEH: mapalljieibHble TIOCKOCTH,
CBOICTBa MapaiedbHBIX TUIOCKOCTeH. [IpocTeiie mpocTpaHncTBeHHbIE (GUTYpPHI HA MIIOCKOCTH:
TeTpas’/p, NapasuieJenune i, IOCTPOEHUE CEUEHHI.

[lepneHUKYISIPHOCTE  TIPSAMOM W TIJIOCKOCTH:  MEPICHIUKYJISPHBIE TPSMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUiebHbIE M MNEPHEHIUKYISPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOM MEePHEHIUKYISIPHON MIIOCKOCTH.
OpToroHanpHOE TMpOEKTHpOBaHUE. [lepmeHAUKYIAp W HAKIOHHBIC: PACCTOSHUE OT TOYKH 0
MJIOCKOCTH, PACCTOSTHUE OT TMPSAMOW 10 IUIOCKOCTH, NPOEKIHs (GUTYPhI Ha IUIOCKOCTb.



[leprieHANMKYASIPHOCTD TJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX NEPIECHAUKYIIAPaXx.

VYIubl B IPOCTPAHCTBE: YIOJl MEXAY HPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHbli M MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKHu

Bupl MHOrOrpaHHMKOB, pa3BEpPTKa MHOrorpanHuka. [Ipusma: n-yrosapHas npusma, npsamas
U HakJIOHHas Mpu3Mbl, OOKOBas U TNOJHAas IOBEpXHOCTh npusMel. [lapamienenunen,
IPSAMOYTOJIBHBIM [apajulelIeluIel U ero coWcrBa. Kpargaiilume IyTH Ha IIOBEPXHOCTH
MHOrorpaHHuka. Teopema Oinepa. [IpoctpanctBeHHass teopema Iludaropa. IMupammma: n-
yrojipHasi IMpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX TpaHel
IIPaBWIBHOM nupaMuel. [IpaBuibHBIE MHOTOTpaHHUKHU: IpaBUJIbHAS IpHU3Ma U IIPABUIIbHAS
NIMPaMK/JIa, IpaBUIIbHAS TPEYTOJIbHAS IMPAMK/JIa U IPABUIBHBIN TeTpasap, KyO. [Ipeacrasnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’AP, AOJEKAd P U UKOCAIP.

Beruucnenue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 6oxoBoi
IOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMOI PU3MBI, 11011 {b OCHOBaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTH TPsIMOI mpu3Mbl. [lmomans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTH IMPABHIBLHON
IApaMUJbl, TEOpPEMA O IUIOIAAN YCEUYEHHON TMPaMUIBbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM NPABUIBHBIX MHOIOTPaHHHMKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS IapajulelIeNUIend, CHUMMETPUs
IPABWIBHBIX IPU3M, CHMMETPHSI IPABUIILHON TUPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHsI: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANPABICHHBIE M IPOTHBOIIOJIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOpAaMH: CIIOKEHWUE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha unciio. CBoiCTBa cia0keHUs BeKTOpoB. CBOMCTBA yMHOKEHUS
BEKTOpa Ha yKci1o. [TonsaTHEe KOMIUTaHapHbIE BEKTOPHI. [ Ipr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3IOKEHUH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! BekTopa. CBA3b
MEX/y KOOpJUHATaMHM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI Mex1y Bekropamu. CkansipHOe
IIPOU3BEICHUE BEKTOPOB.

11 KJIIACC

Tesa BpaleHus

[TonsiTHs: UMIAMHIpPUYECKas TOBEPXHOCTh, KOHWYECKas TMOBEPXHOCTh, cdepuyeckas
MMOBEPXHOCTh, 00pa3yIOIINE MMOBEpXHOCTEN. Temna BpaleHus: IMIIHH]IP, KOHYC, yCEUEHHBIN KOHYC,
ctepa, map. Bzaumuoe pacnonoxeHue chepsl ¥ TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe.
N300paxenue Ten BpalleHUs Ha MIIOCKOoCTH. Pa3BépTka nunuHapa u konyca. CUMMeTpus cepbl
U 11apa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napauienenunena U cuenctsus u3 He€. OOBEM MPsSAMOW W HAKIOHHOW TPHU3MBI, ITUIMHAPA,
nupaMuIbl U KoHyca. OO0BEM 1Iapa U mapoBOTO CETMEHTA.

KoMOuHamuu Ten BpamieHuss W MHOTOTpaHHUKOB. [Ipu3Mma, BmHcaHHas B IHJIMHID,
omnucaHHas okosio IunHApa. [lepeceuenne cdeprbl u mapa ¢ miaockocteio. Kacanue mapa u



chepsl ockocTrio. [loHATHE MHOTOTpaHHUKA, ONTUCAHHOTO OKOJIO chephl, cepbl, BMUCAHHOU B
MHOTOTPaHHMK WJIN TEJIO BPALLCHMUS.

[Tnomane MOBEPXHOCTH HWIWHApA, KOHYca, Iuiomans chepel u e€ yacteir. [logobue B
npoctpadctBe.  OtTHomeHue 00bEMOB, IUIOMAAEH IOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpa3oBanue nonodus, romorerus. PemeHue 3amgady Ha IUIOCKOCTH C MCIIOJIb30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAaHHUKOB W TEJI BpAIICHUS: CEUYEHUs LWIMHApA
(mapajuiebHO W IMEPHEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (MapajjiesibHble OCHOBAaHHIO U
IPOXOJALIME Yepe3 BEpIIMHY), CEYEHHUs Iapa, METO/Abl ITOCTPOEHUS] CEYEHUH: METOX CIIEJOB,
METO]I BHYTPEHHETO POEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepanuu Hax BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yYMHOKEHHA. IIpsiMoyronbHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnokenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METON MpH
peLIeHUH TEOMETPUYECKUX 3a/1a4.

JABu:KeHUS B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. JIBwkeHuss u paseHCTBO ¢uryp. OOmue
CBOMCTBA JBW)XCHUH. Buapl NBM)KEHMIL: NapauIeNIbHbIA I[EPEHOC, LEHTpalbHAasi CHUMMETPHSI,
3epKalbHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanust mogodus. Ilpsmas u chepa
Oiinepa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIW YPOBEHbB) HA YPOBHE CPEJJHET'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMK  OOYYaIOIIeTOCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCHICKOTO OOIIECTBA, MPEACTABIEHUE O MaTEeMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHI, MPOIENyp TpakJIaHCKOrO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM;

2) maTpuoTHYECKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCHUIMCKON MaTreMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTUKEHHSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, dTHUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTH>KEHUI HAyKu U AESTENbHOCThIO YUEHOIO, OCO3HAHWE JMYHOrO BKJaJa B MOCTPOEHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCIUTAHUE:



JCTETUYECKOE OTHOUICHUE K MUPY, BKIIIOUYasi SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEIICHUH, pacCyXACHUH, BOCIPUUMYUBOCTh K MaTEeMAaTHUYECKUM acIleKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puznveckoe BocuTaHHE:

c(OPMHUPOBAHHOCTb YMEHHUS IPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpecax 310pOBOIO
u Oe3omacHOro o0pasza KH3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3[0POBBIO (310pOBOE
NUTaHue, cCOATAHCHPOBAHHBIN PEXXUM 3aHATHH U OTIbIXA, peryiisipHas (pu3nuecKasi akTHBHOCTD ),
(bu3nuecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUAX CIOPTHUBHO-03J0OPOBUTEIIBHON J€SITEIbHOCTHIO;

6) Tpy10BO€E BOCIUTAHME:

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTU TPYIOJIO0MS, HHTEPEC K pa3IMyHbIM cdepam
npoeCCUOHATILHON JESATEIBbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M €€ NMPHUIIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAaHHBIA BBHIOOP Oyaymiel mnpodeccun M pPeanu30BbIBATh COOCTBEHHBIE
KU3HEHHbIE IIJJaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTHYeCKOMy OOpa3oBaHUIO U
camM0o00pa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUHU
IIPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K010rNYeCcKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTb 3KOJOIMYECKOW KYJIbTYPbl, IHOHHMAaHHE BIMSHUS COLMAIBHO-
DKOHOMHYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
rJ100aTBHOTO XapaKTepa YKOJOTHUECKUX MPOOIIeM, OPHESHTAIHS Ha IPUMEHEHUE MAaTEeMaTHUECKUX
3HAHUM AJ15 peleHus 3a/1a4 B 00J1aCTH OKpYXKarolel cpeibl, INIaHUPOBaHHUE MOCTYIIKOB M OLIEHKU
MX BO3MOXHBIX IOCJIEICTBUMN AJI OKPY>KAIOIIEN CPEbl;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHSI HAyKH U OOLIECTBEHHOW MPAKTUKU, NOHHMMaHHE MaTeMaTHUYeCKOW HAayKH Kak cgepsl
4eJI0OBEUYECKON JESATEIbHOCTH, ITAlOB €€ pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTHs LIMBUIIN3ALIUY,
OBJIQJICHHE SI3BIKOM MATEMATHUKHA M MaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBJIATH IPOEKTHYIO U MCCIEI0BATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U
B IpyTIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble JJorn4eckne AeMCTBUS:

BBISABJIATE U xapaKTepnsoBaTL CYHIGCTBGHHI)IG HpI/I3HaKI/I MAaTEMATHUYCCKUX O6’B€KTOB,
NOHSTUM, OTHOIIEHWH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH ONpEAENCHUs IOHSITUH,
YCTaHABIMBATh CYIIECTBEHHBI NpHU3HAK KIacCU(PUKALUUA, OCHOBAaHUA Uil 0000IIeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPeoOPa3OBBIBATh CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpHUIIATEIIbHBIE, €TMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeurs B (akTax,
JMaHHBIX, HAOMIONEHHWSIX W  YTBEPXKICHHUSIX, TMpeAnaratb KPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

J€JIaThb BBIBOABI C HUCIIOJIB30BAHUEM 3aKOHOB JIOT'HKH, }IC,HYKTI/IBHI)IX U HUHAYKTHUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHUI 10 aHAJIOTUH;



MIPOBOIUTH CAMOCTOSITEIILHO JIOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUH (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHI H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHS U BHIBOJIBI;

BBIOMPATH CITOCOO pelIeHust y4eOHOH 3a/1aun (CPaBHUBATh HECKOJIBKO BAPHAHTOB PEUICHHUS,
BBIOMpPATh HANOOJIEE TOIXOASIIHNHA ¢ Y4ETOM CAMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBareibcKue JeiCTBUS:

MCIIOJIb30BaTh BOIMIPOCKHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT TIO3HAHUS, (JOPMYITUPOBATH
BOIIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE W JAaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOKO IMO3UIIHI0, MHEHHE;

MPOBOANWTH CAaMOCTOSITENILHO  CIUTAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIIECCA, BBIIBICHUIO
3aBUCUMOCTEH MEXIy 00BEKTaMH, SIBJICHUSIMH, TIPOIICCCAMH,

CaMOCTOSITENILHO (DOPMYITUPOBATh OOOOIICHNS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3YIbTaTOB, BHIBOJIOB U
000011IEeHHI;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIIBUTATH MPEAIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Padora ¢ undopmanmeii:

BBISBJISITH JePUIIUTHI HHPOPMAITNH, JAHHBIX, HCOOXOAMMBIX JJII OTBETA HAa BOIPOC W IS
pCLICHHS 3a]1a4H;

BBIOUpAaTh HWHPOPMALMIO W3 HCTOYHHKOB pA3jIMYHBIX THIIOB, AaHAJIM3HPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
MIPEICTaBJICHHUS,

CTPYKTYPUPOBATh HH(POPMAIIHIO, IPESIICTABIIATE €€ B Pa3JINYHBIX (POpPMaXx, HIUTFOCTPUPOBATH
rpauyecKu;

OIICHUBATh HAIEKHOCT, WH(OOPMAIMK TI0 CAMOCTOSTENBHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIC e CTBUS

Oo0menue:

BOCIIPpUHHUMATb H q)OpMy.]'II/IpOBaTB CYKACHUA B COOTBECTCTBUU C YCIIOBUAMH U LECIAMU
oOI1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX
TEKCTax, AaBaTh MOSACHEHUS 110 X0y PELIEHMS 3aJa4l, KOMMEHTHPOBATH MOTY4YEHHBIN PE3YJIbTaT;

B X0Jie OOCYXJEHMsI 3a/aBaTh BOIIPOCHI MO CYHIECTBY 00CYX/1aeMOU TeMbl, MpoOJIeMBbl,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HAICJICHHLIC Ha IMOMCK PCHICHHA, COIMOCTABJIATH CBOU
CYXJIEHUS C CYXKACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KMBaTh Pa3MuMe U CXOJCTBO
MO3ULIKH, B KOPPEKTHOU opme (HopMyTHUpOBaTh Pa3HOITIACHS, CBOU BO3PAKEHHUS;

MNpEACTaBIATE PE3YJbTAaThl PCHIICHUA 3aJadyd, JSKCIICPUMCHTA, HUCCICOAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIIJICHUS ¢ yYETOM 3374 IPEe3eHTAllMU U 0COOEHHOCTEN
ayJIUTOpHUH.

PeryasiTuBHble yHUBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBJIATh IUIAH, aJITOPUTM pEIIeHHs 3aJaud, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBAThH
BapHaHThI PELIeHHUH ¢ y4€TOM HOBOM MH(OPMALIUH.



CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU MO3HABATEIHHON pedieKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENIBHBIX TIPOLIECCOB, WX pE3yAbTaToB, BIAAECTh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3aauu;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEHICHUH 3a/1ayl, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa IIeJId U YCIOBUIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaXOOUTh OIIMOKY, JlaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITE€IbHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIWBUIYaIbHOW pabOThI Ipu
pelieHnn y4eOHbIX 3a/ay, MPUHUMATh IeJlb COBMECTHON JEATeIbHOCTH, IUIaHUPOBATH
OpraHu3alMI0 COBMECTHOM pPa0OTHI, paclpeleniaTh BHIAbI padoT, JOTOBApHBATHCS, OOCYXIATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHHUS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNHoOBBIX (hopMax paboThl (0O0CYykaeHHS, OOMEH MHEHUU, «MO3TOBBIC
HITYPMBD» ¥ HHBIE), BBIIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMU
YJIeHaMH KOMaHJbl, OIICHWBAaTh KAauyeCTBO CBOETO BKJAJa B OOUIMI TPOAYKT MO KPHUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMU B3aUMO/IEHCTBUS.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiacca o0yyaromuiicss HayquTCs:

o CBO6OI{HO ONeprupoOBaTh OCHOBHBIMU MOHATUAMU CTCPCOMCTPUHU NIPU PCHICHUHN 3ada4 U
IIPOBEICHUHN MAaTEMaTUYECKUX PACCYKACHUM;

® [PUMCHATH AKCUOMBI CTCPECOMCTpHUU HW CICACTBUA U3 HUX TpU PCIICHUU
TeOMETPUUECKUX 3a7ay;

L KJ'[aCCI/I(l)I/IHI/IpOBaTI) B3aMMHOC PACIOJOXKCHUC MMPAMBIX B ITPOCTPAHCTBE, IUIOCKOCTEHN B
MIPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

L CBO6OI[HO ONeprupoBaTh MOHATUAMHA, CBA3AHHBIMU C YIJIaMU B MPOCTPAHCTBEC: MCKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSIMON U TIOCKOCTHIO;

° CB06OI[HO ONneprupoBaTh NOHATUAMH, CBA3aHHBIMHA C MHOT'OTPaHHUKAMU,

e CBOOOJHO pacrmo3HaBaThb OCHOBHBbIE BHJbl MHOTOTPAaHHUKOB (MpU3Ma, NHUpaMuja,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

° KJ'[aCCI/I(l)I/IHI/IpOBaTI) MHOI'OrpaHHUKH, BI)I6I/Ipafl OCHOBAHUA I KHaCCI/I(i)I/IKaIII/II/I;

L CBO6OI[HO OnepupoBaTb MNOHATHUAMH, CBA3AHHBIMH C CCYCHUCM MHOI'OI'PaHHUKOB
IJIOCKOCTBIO;

®  BBIIOJHATH HapaJlJICIbHOC, HEHTPAJIBHOC U OPTOrOHAJIBHOC IMIPOCKTHPOBAHUEC (1)I/Il"yp Ha
TJIOCKOCTh, BBITIOJHATH N300pakeHus pUryp Ha MmiIocKOCTH;

® CTPOUTH CCUCHUSA MHOTOTPAaHHUKOB PAa3JIMYHBIMH MCTOAAaMHU, BBIINIOJIHATH (BI)IHOCHI)IG)
TUIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BU CBEPXY, COOKY, CHU3Y;

® BBIYUCIATH IUIOMIAAU TOBEPXHOCTEM MHOTOTpaHHMKOB (IpuU3Ma, MUPaMHJIa),
TEOMETPHUECKUX Tell C MpUMEHEHHEM QopMyT;

L CBO60}1HO OIICpHUPOBATE IMOHATUAMU: CHMMETPUA B HPOCTPAHCTBE, HLCHTP, OChb U
MIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (DUTYPHI;



CBOOOJTHO ONEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH IEUCTBUS HaJ BEKTOPAMU;

pelmare 3aJa4d Ha JI0Ka3aTelIbCTBO MAaTEMaTHYECKUX OTHOUIEHWM M HaxOXKICHHE
FEOMETPUYECKUX  BEJIMYMH, [PUMEHSISI HW3BECTHBIE METOAbl IPU  PELICHUU
MaTE€MaTUYECKHX 3a/1a4 MOBBIILIEHHOI'O U BBICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKATh, IPEOOPa30BBIBATH U MHTEPIPETUPOBATH MHGOPMAIUIO O TPOCTPAHCTBEHHBIX
reOMEeTpHYECKUX (PUTrypax, MpeaCTaBICHHYIO Ha YePTeKaxX U pUCYHKAX;

IIPUMEHSATD [TOJIyY€HHbIE 3HAHUS Ha PAKTHKE: CPAaBHUBATh U aHAJIM3UPOBATH PEAJIbHbBIC
CUTyallud, IPUMEHATh M3YyUYEHHBbIE IOHATHS B IIPOLIECCE IIOUCKA PEILEHUs
MaTeMaTH4eCcKu cHOpMyITUPOBAHHON NMPOOIEMbI, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TIE€OMETPHUM, MCCIENI0BAaTh IIOCTPOEHHBIE MOJEIM C MCIOJb30BAaHUEM
FeOMETPUUECKUX MTOHATHH U TEOpeM, armapaTa alredpsbl, perarb NpakTUYECKUe 3a1a4H,
CBSI3aHHbIE C HAXOXKICHUEM I'€OMETPUUECKUX BEJIINYUH;

UMETh NMPEACTABIECHUS 00 OCHOBHBIX ATarax pa3BUTHs F€OMETPUH KaK COCTaBHOW 4acTU
(dyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

CBOOOJHO ONEPUPOBATH MOHATUIMH, CBSI3aHHBIMU C LIMJIUHAPUYECKONW, KOHUYECKON U
cepruueckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

OIepUpPOBaTh MOHSTHUSMHU, CBA3AHHBIMHU C TEJIaMM BpAIIECHMS: LMIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tella BpameHust (MIHHIP, KOHYC, cdepa U map) U 0ObIACHATH CIOCOOBI
HOJIy4EHHUs TeJl BPaLCHUs;

KJIaccu(UIUPOBaTh B3aUMHOE PACHOI0KEHHUE CPephl U MITOCKOCTH;

BBIUNCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB M TeNl BpallleHus, 00bEMBI U
IUIONIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHMs, TEOMETPUUECKHUX TEI C
npUMeHeHHeM (opMyIT;

CBOOOJIHO OMEpUPOBATh MOHATUAMH, CBSI3aHHBIMH C KOMOMHALUSIMH TeJ BpAIIEHUs U
MHOT'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMMCAaHHBINA OKOJO chepsl,
cdepa, BlIMCcaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOIIASIMH MTOBEPXHOCTEH U 00bEMaMH MOJAOOHBIX
TeJI;

n300paxarb H3ydyaeMble (UTYphl, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IIPOCTBIX 00BEMHBIX (DUTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUSI TEI
BpalllCHUs;

U3BJIEKATh, HHTEPIIPETUPOBATH U IPEOOPA30BHIBATH HHPOPMAIUIO O TPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, npeacTaBleHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpalMK HaJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAUHAT;

pelmaTte TIeOMETPUYECKHE 3aJaud Ha BBIUMCIEHHME YIVIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA NP PELICHUH;



CBOOOJTHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMU C IBM)KEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,

BBINOJIHATh M300pa)K€HHWsT MHOTOIPAaHHMKOB W TeJ BpAIIEHUS IpU MHapajlie]bHOM
IIEPEHOCE, LIEHTPAIIbHON CUMMETPUH, 3€PKaIbHON CUMMETPHH, IIPH IIOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYCHMsI MHOIOI'PAaHHUKOB U T€JI BPAILEHHs: CeYEeHUs LIMIMHpPA (MapajuleIbHO
U IEPIEHANKYISIPHO OCH), CEYEHMsI KOHYca (IIapajulesbHble OCHOBAHUIO U IPOXOASIINE
yepes3 BEPIINHY), CEYEHUSI 11apa;

UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUEHUMH: METOJ CIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

OPUMEHATh TEeOMETpHuYecKue (HaKThl I pEIIeHUs CTePEeOMETPUYECKHX 3ajad,
IIPEII0JIaratoIiuX HECKOJIBKO LIaroB PELIEHUs], €CJIU yCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemarh 3ajayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOLICHUM M HaxOKICHHE
FEOMETPUUYECKUX BEJINYUH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU
pEILIEHNU CTEPEOMETPUUECKHX 3a/1a4;

IIPUMEHATH IIOJIyYEHHBIE 3HAHUS Ha IPAKTUKE: CpPaBHUBATh, AHAJIU3UPOBATh U
OLICHMBATh PEajbHbIE CUTyallUH, IPUMEHATh U3yUCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA PELIEHUS MaTeMaTHYeCKu CQOPMYIUPOBAHHON MpPOOIEMBI,
MOJIEJIMPOBATh peabHbIE CUTYaI[MH HA 3bIKE F€OMETPHUH, UCCIIE0BATh TIOCTPOCHHbIE
MOJIEJIM C UCMOJIb30BAHUEM I'€OMETPUUYECKUX MOHATUH U TEOpeM, ammapara aiareopsl,
pelaTh NPaKTUYECKHUE 3aJa41, CBA3aHHbIE C HAXOKICHUEM F€OMETPUYECKUX BEJIUYNH;
UMETb NPEACTaBICHUs 00 OCHOBHBIX JTalNax pa3BUTHUS T€OMETPUU KaK COCTABHOMN YacTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KosnuuyectBo 4yacos
Ne DJIeKTpOHHbIe (HM(PpOBbIe) 00pa3oBaTebHbIE
pa3/iesioB M TeM Kontpoububie IIpakTnueckue
n/n Bcero pecypcebl
MPOrpamMmbl padoThI padoTbl
1 Beejerme B 23 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
CTEpEOMETPUIO
B
2 SAUMHOE PacTIONOKEHIe 6 1 https://resh.edu.ru/subject/lesson/6133/start/272668/
NPSMBIX B TIPOCTPAHCTBE
[TapannensHOCTh NPSMBIX
3 Y TJIOCKOCTEH B 8 https://resh.edu.ru/subject/lesson/6065/start/125651/
IIPOCTPAHCTBE
[lepnieHIUKYIAPHOCTD
4 IPSAMBIX U IIJIOCKOCTEHN B 25 https://resh.edu.ru/subject/lesson/4724/start/
IIPOCTPAHCTBE
5 VYribel U paccTosHUS 16 1 https://resh.edu.ru/subject/lesson/6063/start/21120/
6 MHororpaHHuku 7 1 https://resh.edu.ru/subject/lesson/6063/start/21120/
7 BexTops! B mpocTpaHcTBE 12 https://resh.edu.ru/subject/lesson/4758/start/
g [ToBTOpenue, o6o0IIeHNE 5 )
¥ CHCTEMAaTH3aIns 3HaAaHUH
BIIEE KOJIMYECTB
OB © CTBO 102 6 0

YACOB I10 ITPOTPAMME




11 KJIACC

HaumenoBanue KoanuectBo yacoB
Ne DJIeKTpPOHHbIe (LM (PpOBbIe) 00pa3oBaTe/bHbIE
pa3zesioB U TeM KonTpoabubie IIpakTuueckue
n/n Bcero pecypcbl
MPOrpaMmbl padoThI padoTsbl
| AHanmuThueckas 15 |
reoMeTpus
IToBTOpEHME,
2 o0o0mieHne u 15 1
crucTeMaTu3alurs 3HaHUI
https://resh.edu.ru/subject/lesson/4911/start/23300/
3 O0BbEéM MHOTOTpAaHHUKA 17 1 https://resh.edu.ru/subject/lesson/5732/start/23384/
4 Tena Bpamenus 24 1 https://resh.edu.ru/subject/lesson/6300/start/
IT
5 HOHI_?HH HOBEpRHOCTH 9 1 https://resh.edu.ru/subject/lesson/4910/start/23238/
1 00BEMBI KPYTIIBIX TEJ
6 JIBrKeHUA 5 1
IToBTOpEHME,
7 000011IeHE N 17 2
cucTeMaTtu3anus 3HaHU
BIIIEE KOJIMYECTB
OB o1 CTBO 102 8 0

YACOB I10 [TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/
n

Tema ypoka

OcHOBHBIE TIpaBUIIA
n300pakeHUs Ha
PUCYHKE
TUIOCKOCTH,
napauieIbHbIX
MPSIMBIX
(oTpe3koB),
CepeIMHBI OTPE3Ka

[TonsTus
CTEepEOMETPUU:
TOYKa, IpsMasi,
IJIOCKOCT,
MIPOCTPAHCTBO.
OcHoBHbIE TIpaBUIIa
M300pakKeHUs Ha
pHUCYHKE
IJIOCKOCTH,
napauIebHbIX
MIPSIMBIX
(oTpe3koB),
CepeHbI OTpe3Ka

Tlonsarus:
IEepECEeKArOIINEC

KoaudecTBO 9acoB

Bcer

0 ble padoThI

KonTpobH

IpakTuyeck
ue padoThbl

Jara
U3y4eHH
|

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcbl

https://resh.edu.ru/subject/lesson/4756/start/203542
/

https://resh.edu.ru/subject/lesson/4724/start/




TUIOCKOCTH,
MepeceKaroImecs
npsiMast u
TJIOCKOCTH;
MOJIYTIPOCTPAHCTBO

IlousTus:
MepeceKaroIrecs
IUIOCKOCTH,
MepeCeKaArIINeCs
npsMas u
IUIOCKOCTB;
MOJIYIPOCTPAHCTBO

https://resh.edu.ru/subject/lesson/4724/start/

MHOrorpaHHukKH,
n300pakeHue
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX
uryp,
HECYLIECTBYIOIINX
00BEKTOB
MHoOrorpaHHukKkH,
n3o00pakeHue
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX
uryp,
HECYLIECTBYIOIINX
00BEKTOB
AKCHOMBI
CTEpPEOMETPUU U

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/4756/start/203542
/




IEPBLIC CIICACTBUA
U3 HUX

AXCHOMBEI
CTEPEOMETPHUU U
TIEPBBIC CIICICTBHS
W3 HUX

AKCHOMBI
CTEPEOMETPHHU U
MIEPBBIC CIICACTBUSA
n3 HuX. CrmocoObl
3aJIaHus IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O06o3HayeHus
PSIMBIX U
IIOCKOCTEHN

https://resh.edu.ru/subject/lesson/4756/start/203542
/

https://www.geogebra.org/m/zfjbydbw

10

N306paxenue
CEYECHMI
MUpaMHibl, KyOa 1
MIPHU3MBI, KOTOPBIE
MPOXOAAT Yepe3 X
pEdpa.
N300pakenue
nepeceyeHust
MOJTyYeHHBIX
IIJIOCKOCTEM.
PackpamBanue
MTOCTPOSHHBIX

https://www.geogebra.org/m/zfjbydbw




11

12

CEYEHUM pa3HbIMU
LBETaMH

N3obpaxenue
CEUYCHMIT
MUpaMHIbl, KyOa u
MIPU3MBI, KOTOpPbIE
MPOXOASAT Yepe3 Ux
pEodpa.
N3obpakenue
MEePECCUCHUS
MOJIyYEHHBIX
IIJIOCKOCTEH.
PackpamuBanne
MIOCTPOEHHBIX
CEYCHUU pPa3HbIMHU
[BETaMH

N300pakenue
CEUYCHUI
NUpaMu/Ibl, KyOa u
MIPU3MBI, KOTOpBIE
MIPOXOJIAT Yepe3 ux
pédpa.
N306paxenue
nepeceyeHust
IIOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOEHHBIX

https://resh.edu.ru/subject/lesson/5443/start/21270/

https://resh.edu.ru/subject/lesson/5443/start/21270/




13

14

15

16

CEYEHUM pa3HbIMU
LBETaMH

N3obpaxenue
CEYCHMIT
MUpaMHIbl, KyOa u
MIPU3MBI, KOTOpPbIE
MPOXOASAT Yepe3 Ux
pEodpa.
N3obpakenue
MePECCUCHHS
MOJIyYEHHBIX
IIJIOCKOCTEM.
PackpamuBanne
MIOCTPOEHHBIX
CEYCHUH pPa3HbIMU
[BETaMH

Meton cnenoB A
MIOCTPOEHUS
ceueHuU

Meton cinenoB Ui
MOCTPOEHUS
ceuennii. CBolicTBa
IepeceueHu
MPSIMBIX U
IUIOCKOCTEH

MeTop cinenoB A
MOCTPOEHUS
ceuennii. CBoiicTBa
IepeceucHu

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw




17

MPSAMBIX U
IJIOCKOCTEN

[Toctpoenue
CEYCHUI B
nupamue, Kyoe mo
TpEM TOYKaM Ha
peobpax. Coznanue
BBIHOCHBIX
YepTEeKEN U 3aIUCh
1IarOB IMOCTPOCHUS

https://yandex.ru/video/preview/128135393226036
29011

18

ITocTpoenue
CEYCHUU B
nupamujie, Kyoe mno
TpEM TOYKaM Ha
pe€opax. Coznanue
BBIHOCHBIX
YepTeKeH U 3aInch
11aroB MOCTPOEHUs

https://www.geogebra.org/m/zfjbydbw

19

20

[TocTpoenne
CEYECHUH B
nupamuze, Kyoe mno
TpEM TOUKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX
YepTexKen U 3alnCh
1aroB MOCTPOEHUs
ITocTpoenue

CEYCHU B
nupamuze, Kyoe mno

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw




TpEM TOYKaM Ha
pé€obpax. Coznanue
BBIHOCHBIX
YEepTEKEN U 3aIUCh
IAroB MOCTPOCHUS

21

[ToBTOpEeHUe
[JIAHUMETPUU:
Teopema o
MIPOTIOPIIUOHATBHBI
X OTpEe3Kax.
ITomobOue
TPEYroJIbHUKOB

22

23

24

IToBTOpeHue
IJIJAHUMETPUU:
Teopema MeHnenas.
Pacuersl B
CEUCHUSX Ha
BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUSA
IUTAaHUMETPUH U
CTEPEOMETPUH

KonTponsHas
pabota "AKCHOMBI
CTepEOMETPHH.
Ceuenus"
B3anmuoe
pacrioyio’keHue
MPSMBIX B

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw




MIPOCTPAHCTBE.
CkpemumBaroiuecs
npsmele. [Ipusnaku
CKPEILMBAIOIINXCS
MPSIMBIX.
[TapannensHble
MpsIMBbIE B
MIPOCTPAHCTBE

25

26

Teopema o
CYILIECTBOBAHUH U
€MHCTBEHHOCTH
MpAMOit
napasiebHON
JTAHHOU MPSIMOiA,
MPOXOIAIIEH uepe3
TOYKY
MPOCTPAHCTBA U HE
JIeXKarei Ha
JAHHOM MPSIMOM.
Jlemma o
MepeceueH
napajuieIbHbIX
MPSIMBIX
TIJIOCKOCTBIO

[TapamiensHOCTB
TpeX MPsSAMBIX.
Teopema o Tpéx
NapajuIeIbHbIX
npsMbIX. Teopema o

https://www.geogebra.org/m/zfjbydbw




27

CKpELIUBAOILUXCSA
MIPSIMBIX

[TapannensHoe
MIPOEKTUPOBAHHUE.
OcHOBHbIE
CBOMCTBA
apajieIbHOTO
MIPOCKTUPOBAHUS.
N3obpakenue
pa3HbIX uryp B
napasuiebHON
MIPOEKIINH

https://www.geogebra.org/m/zfjbydbw

28

LenTpanbHas
IpoeKLUs. YToi ¢
COHAIIpaBJICHHBIMU
CTOpOHAMU. YTOJ
MEXY IPSIMbIMU

https://www.geogebra.org/m/zfjbydbw

29

30

3amaun Ha
JI0Ka3aTeIbCTBO U
HCCIIeIOBaHUE,
CBsI3aHHBIE C
pacmoyIoKeHUEM
MPSIMBIX B
MIPOCTPAHCTBE

[TonsTns:
[apajuIeIbHOCTh
IpsIMOM U
IIJIOCKOCTH B
IIPOCTPAHCTBE.

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw




[Tpuznak
[apajuIeIbHOCTH
IpsIMOM U
IIJIOCKOCTH.
CsaoiicTBa
MapajuieIbHOCTH
NpSAMON 1
IIJIOCKOCTH

31

32

I'eomerpuueckue
3a/1a4u Ha
BBIUHCJICHHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
[1apaJUIEIIbHOCTBIO
MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE

ITocTpoenue
CEUEHUH,
MIPOXOJSIIETO
4yepes3 JaHHYIO
MpsIMYIO Ha
yepTexe u
apaJuIeIbHOTO
JIPYroU MpsSMOMN.

Pacuér oTHOIIEHN T

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw

33

[TapamnensHas
MIPOEKLINA,
IIPUMEHEHHE IS

https://www.geogebra.org/m/zfjbydbw




MOCTPOCHHUS
ceueHHi Kyba u
napaJiesienumne a.
CaoiicTBa
napaiesienumnes1a u
PU3MBI

34

[TapamiensHbie
IUIOCKOCTH.
[Ipu3naku
MapajuieTbHOCTH
JIBYX IJIOCKOCTEMN

35

36

Teopema o
MapajuieIbHOCTH U
€JIMHCTBECHHOCTU
IUIOCKOCTH,
MPOXOIAILIEH uepe3
TOYKY, HE
MPUHAJJICKALYIO
JTAHHOM INIOCKOCTHU
M CIIECTBHUS U3 HEE

CsoiicTBa
napauIenbHbIX
MJIOCKOCTEH: 0
napajuienbHOCTH
MPAMBIX
repeceyeHus npu
HepecequI/m JABYX
napajieJIbHbIX

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw




37

38

39

IIJIOCKOCTEH
TpeTben

CpoiicTBa
napasieaIbHbIX
IUIOCKOCTEH: 00
OTpe3Kax
napajuieIbHbIX
MIPSIMBIX,
3aKJIIOYEHHBIX
MEXITY
napasiebHbIMU
IUIOCKOCTSIMH; O
MepeceueHU
MPSAIMOH C IBYMS
napajuieTbHbBIMU
IUIOCKOCTSIMH

IToBTOpEHME:
teopema ITudaropa
Ha MJIOCKOCTH

[ToBTOpEHME:
TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO
TpEyroJIbHUKA

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw

40

CaoiicTBa Ky0a u
MPSIMOYTOJTBHOTO
napaJiesienumnea

https://www.geogebra.org/m/zfjbydbw

41

Brruncnenune mmH
OTPE3KOB B KyOe U

https://www.geogebra.org/m/zfjbydbw




42

43

MPSAMOYTOJIBHOM
napajuleJenumnes1e
[TepnienaukymnsipHo
CTb NPAMON U
IIJIOCKOCTH.
[Tpuznak
MIEPIEHIUKYISIPHOC
TH NIPSIMOU U
IJIOCKOCTH
[lepnenaukynspHo
CTb NPAMOU U
IIJIOCKOCTH.
[Ipu3nak
MEPIEHIUKYIISIPHOC
TH NIPSIMOY U
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519
/

https://resh.edu.ru/subject/lesson/6127/start/221519
/

44

45

Teopema o
CYIIIECTBOBAHUH U
€MHCTBEHHOCTH
MIPSIMOH,
MPOXOIAIIEH uepe3
TOYKY
MIPOCTPAHCTBA U
NepHeHIUKYISIPHON
K TUIOCKOCTH
[Inockoctu u
NepHEeHIUKYISIPHbIE
UM MpsIMBIE B
MHOT'OTpaHHUKAX




46

47

48

49

50

51

[InockocTtn n
[IEPIEHIUKYIISIPHBIE
UM TIpSIMBIC B
MHOTOTpaHHUKAX
[lepnenaukymnsip u
HaKJIOHHas..
ITocTpoenue
NEpIEeHIUKYIIApa U3
TOYKH Ha MPSIMYIO
[lepnienaukynsp u
HaKJIOHHas.
[TocTpoenne
NEpIEeHIUKYIIApa U3
TOYKH Ha MPSIMYIO
Teopema o Tpéx
NIEpIIEHIUKYIIApax
(npsimMas u
oOparHas)

Teopema o Tpéx
NepIeHANKYIIsIpax
(mpsimast u
oOpartHas)

Yron mexny
CKPELIMBAIOIUMUC
S IPSIMBIMH

https://resh.edu.ru/subject/lesson/4724/start/

https://resh.edu.ru/subject/lesson/6127/start/221519
/

https://resh.edu.ru/subject/lesson/6127/start/221519
/

https://resh.edu.ru/subject/lesson/6127/start/221519
/

52

ITonck
MIEPIICHAUKYIISIPHBI
X TIPSAAMBIX C
IIOMOIIIBIO

https://resh.edu.ru/subject/lesson/4724/start/




53

MepIEH UK YIISIPHBI
X IUIOCKOCTEM

OpToroHajibHOE
MIPOEKTUPOBAHHE

54

55

ITocTpoenue
ceueHuil Kyoa,
IIPU3MBI,
MPaBUIHHOMN
MUPaAMU/JIBI C
MIOMOILBIO
OpTOrOHAJILHOU
MIPOEKLINU
ITocTpoenune
ceueHuit kyoa,
IIPU3MBI,
[IPaBUIILHON
MIUpPaMHJIbI C
MTOMOLIBIO
OPTOTOHAJIBHOU
MIPOEKIINU

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHTEIIBHO
IIJIOCKOCTH.
ITnockoctn
CUMMETpUH B
MHOTOTpaHHUKAX

57

[Ipu3nak
MEPIEHUKYISIPHOC

https://resh.edu.ru/subject/lesson/4748/start/20810/




58

59

60

TH OPSIMOH U
IIJIOCKOCTH KaK
CIIEJICTBUE
CUMMETPHUU

[IpaBuibHbIE
MHOTOTPaHHUKH.
Pacuér paccrosinuii
OT TOYKH JI0
IJIOCKOCTH

IIpaBunbHBIE
MHOT'OTPaHHUKH.
Pacuér paccrosinuii
OT TOYKH 10
IIJIOCKOCTH

CrniocoObl OMyCTUTh
NIEPIIECHIUKYJISAPBI:
CUMMETpHUS, CIIBUT
TOYKH T10
napasieabHON
psAMON

https://resh.edu.ru/subject/lesson/4023/start/149352
/

https://resh.edu.ru/subject/lesson/4023/start/149352
/

61

CaBur 1o
HemapaJJIeIbHOU
MIPSIMOH,
W3MEHEHNE
paccTosHuI

62

KonTponsHas
pabora "B3aumHoe
pacrosoxxeHue
MPSIMBIX U




63

64

65

66

67

IIJIOCKOCTEH B
npocrpaHcrae”

[ToBTOpEHUME: yron
MEX1y IPSIMbIMU
Ha TUIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM
TPEYroJIbHUKE,
TeopeMa KOCUHYCOB

[ToBTOpEHue: yroa
MEXIY
CKPEILMBAIOIIUMUC
sl IPSIMBIMU B
IIPOCTPAHCTBE

I'eomerpuyeckue
METO/bI
BBIYMCIICHHS YIJIa
MEX1y NPSIMbIMHU B
MHOT'OTPaHHUKAX

JIByrpaHHBIN yrOJIL.
CaoilicTBO

JINHEMHBIX YIJIOB
JIBYTPaHHOT'O yIJia
[TeprieHAMKYASAPHBI
€ IJIOCKOCTH.
CBoiicTBa B3aIMHO
MEePIEeHANKYISIPHBI
X IUIOCKOCTEN

https://resh.edu.ru/subject/lesson/4677/start/

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw




68

[Tpuznak
MEepHEHIUKYISIPHOC
TH ILIOCKOCTEI;
Teopema O MpsIMOM
repecevyeHus AByxX
IJIOCKOCTEH
MePIEeHIUKYISPHBI
X TpEThen
IJIOCKOCTH

https://www.geogebra.org/m/zfjbydbw

69

70

71

72

[IpssMOyTONBHBIM
napajuieaeuIe/;
KyO; U3MEpeHus,
CBOMCTBa
MPSIMOYTOJIBHOTO
napajuieyenumneaa

Teopema o
JMaroHaIu
MPSIMOYTOJIBHOTO
napajiejenumnena u
CIICICTBUE U3 HEE

CrepeomeTrpuueckn
€ U IPUKJIAIHbIE
3aJ1auu, CBSI3aHHbIE
CO B3aUMHBIM
pacnoiaoKeHneM
IMpsAMBIX U
TUTOCKOCTH

IToBTOpEHME:
CKpELIUBAIOIINEC

https://resh.edu.ru/subject/lesson/5444/start/221486
/

https://resh.edu.ru/subject/lesson/5444/start/221486
/

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw




psiMbIE,
napaiesibHbIe
IUIOCKOCTH B
CTaHJApTHBIX
MHOTOTpaHHHKaX

73

74

75

[Tapa
napajuieIbHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCSA
MPSIMBIX,
paccTosiHue MEXY
CKPETUBAIOIIUMHUC
s IPSIMBIMU B
MIPOCTHIX
CUTYaIHUSIX

Paccrosnue ot
TOYKH JI0
IIOCKOCTH,
pacCTOsHUE OT
psIMOM 10
IUIOCKOCTH
Brraucnenue
pacCTOSHUN MEXKITY
CKPEILLIHBAOIIMMUC
sl IPSIMBIMU C
IIOMOIIIBIO
MEPIEHUKYISIPHON
IUIOCKOCTH

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw




76

TpéxrpanHblid yrod,
HEPaBEHCTBA IS
TPEXTPaHHBIX
yrioB. Teopema
[Mudaropa,
TEOpPEMBbI
KOCHHYCOB U
CHHYCOB JIJIst
TPEXTPAHHOI'O yIia

https://resh.edu.ru/subject/lesson/1490/start/

77

78

DJIEMEHTBI
chepuyeckoin
TCOMETPHUU:
reoIe3NUECKHE
JIMHUH Ha 3emiie

Kontposbnas
pabota "Yrisl 1
paccrosiHus"

79

CucremMaTu3anus
3HAHUH
"MHOrorpaHHuK 1
€ro JIECMEHTHI"

https://resh.edu.ru/subject/lesson/6063/start/21120/

80

[Inpamua. Buabt
MMAPaAMU/I.
[IpaBunbpHas
nrpamMuaa

81

IIpusma. IIpsamas u
HAaKJIOHHAs
MIPU3MBL.

https://resh.edu.ru/subject/lesson/5443/start/21270/




[IpaBunbHas
npusma

82

[Ipsmoit
napajiesIenuner,
MPSAMOYTOJIbHBIN
napasiesienuner,
Ky0

83

Beinykibsie
MHOT'OI'PaHHUKH.
Teopema Oitniepa

https://resh.edu.ru/subject/lesson/6063/start/21120/

84

85

Beimmykiieie
MHOTOTPaHHUKHU.
Teopema Oitnepa.
[IpaBuibHbIE U
IOJIyTIPAaBUJIbHBIE
MHOTOTpaHHUKU

KoHntponbHas
pabota
"MHororpanHuku"

86

[TonsiTne BekTOpa
Ha IUIOCKOCTH U B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4758/start/21648/

87

CyMMa BEKTOpOB

88

PazHocTh BCKTOPOB

89

[TpaBuno
napajuiefnenumneaa

https://resh.edu.ru/subject/lesson/4758/start/21648/

90

YMHOXEHUE
BEKTOpA Ha YUCJIIO




91

Pasznoxenue
BEKTOpa 1o 0azucy
TPEX BEKTOPOB, HE
JIeXKaIIKUX B OJHOU
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4758/start/21648/

92

CxanapHoe
MIPOU3BEJICHUE

93

Brruncnenue yria
MCIKAY BECKTOpaMHU
B IIPOCTPAaHCTBC

https://resh.edu.ru/subject/lesson/4758/start/21648/

94

IIpocreiimme
3aJ1a44 C
BEKTOPaMHU

http://www.math.ru/

95

96

97

IIpocreiimme
3a/1a44 C
BEKTOPaMH

IIpocreimue
3aJjauu ¢
BEKTOpaMH
IIpocreimue
3a/1a44 ¢
BEKTOpPaMH

http://www.math.ru/

| http://www.math.ru/

| http://www.math.ru/

98

O06001IeHne 1
cCUCTEMAaTH3aIIHs
3HAHUH

http://www.math.ru/

99

O06001IeHne 1
CHUCTEMAaTH3AINA
3HaHUHU




Htorosas

100 = xoHTposbHaA 1
pabora
Hrorosas

101 KOHTPOJIbHAs 1
paborta

O06006111EHE U

102 cUCTEMaTH3alIUs 1
3HaHUUI

OBUIEE KOJIMYECTBO

YACOB IIO 102

[TPOT'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer  KoHTpoabH
0 ble padoThI

IMpakTuyeck
ue padoThbl

Jara
H3Y4YeHH
|

DJleKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

[ToBTOpEHME TEMBI
"Koopaunats!
BEKTOpa Ha
IIJIOCKOCTH U B
npocrtpaHctae"

https://resh.edu.ru/subject/lesson/4758/start/21648/

[ToBTOpEHME TEMBI
"CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB"

https://resh.edu.ru/subject/lesson/5723/start/

[ToBTOpEHME TEMBI
"Borunicnenue
yria MEexXIy
BEKTOPAMH B
nmpocTpaHcTae”

https://resh.edu.ru/subject/lesson/6083/start/

[ToBTOpEHME TEMBI
"VpaBHeHue
IIPsIMOH,
MPOXOIALIEH
yepe3 JABE TOUKH"

https://zadachi.mccme.ru/2012/jndex.html#&pagel

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,

ypaBHEHUE

https://zadachi.mccme.ru/2012/jndex.html#&pagel




TUTIOCKOCTH B
OTpe3Kax

VYpaBHeHue
TUIOCKOCTH,
HOpMaJIb,
ypaBHEHHE
MJIOCKOCTH B
OTpe3Kax

BekropHoe
IIPOU3BENCHUE

https://resh.edu.ru/subject/lesson/6083/start/

JInneinsie
HEpPaBEHCTBA,
JIMHEHHOE
[IpOrpaMMUpPOBaHU
e

https://zadachi.mccme.ru/2012/jndex.html#&page1

JInnaeiHbie
HEpPaBEHCTBA,
JIMHEHHOE
MIpOrpaMMHUpPOBaHU
e

https://zadachi.mccme.ru/2012/jndex.html#&pagel

10

AHaMTHYECKIE
METO/IbI pacuéra
yIiia MEXIY
MpSIMBIMU B
MHOTOIpaHHUKaX

https://zadachi.mccme.ru/2012/jndex.html#&pagel

11

AHanmuTnyeckue
METO/IbI pacuéra
yria Mexay

https://resh.edu.ru/subject/lesson/5732/start/23384/




IINIOCKOCTAMU B
MHOT'OrpaHHUKax

12

®opmyna
paccTosiHUA OT
TOYKH 10
IUIOCKOCTH B
KOOpAUHATax

13

14

15

16

Haxoxnenue
paccTostHUuM OT
TOYKH J10
IJIOCKOCTH B KyOe

Haxoxnenue
paccTosiHUM OT
TOYKH J10
IJIOCKOCTH B
IIPaBUJIBHOM
nupamuie
KonTponbHas
pabota

" AHanmUTUYECKas
reomeTpus”

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapTHHIE
MHOTOTPaHHUKHU

https://resh.edu.ru/subject/lesson/5732/start/23384/

https://zadachi.mccme.ru/2012/jndex.html#&pagel

https://zadachi.mccme.ru/2012/jndex.html#&page

https://resh.edu.ru/subject/lesson/4912/start/

17

Ceuenus
MHOTOTPaHHUKOB:
METOJI CIIEIOB

https://resh.edu.ru/subject/lesson/4912/start/




18

Ceuenus
MHOFOFpaHHI/IKOB .
CTaHlapTHbIE
IUIOCKOCTH,
MePECCUCHUS
MPSMBIX U
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4912/start/

19

[TapamensHbie
IIpSIMBIE U
IUIOCKOCTH:
napajuieyIbHbIE
ceueHus

https://resh.edu.ru/subject/lesson/6065/start/125651
/

20

[TapamtensHbie
HpsiMble U
IIJIOCKOCTH: PACUET
OTHOLIEHUN

https://resh.edu.ru/subject/lesson/6065/start/125651
/

21

[TapamnensHbie
IIpSIMBIE U
IUIOCKOCTH: YIJIbI
MEXIy
CKPEILMBAIOIUMU
Csl IPSAMBIMH

https://resh.edu.ru/subject/lesson/6065/start/125651
/

22

[TepnienaukynsipH
bI€ TIPSIMBIE U
IUIOCKOCTH:
CTaHJapTHbIC
napsl
NepHEHIUKYISIPHbBI
X IUNIOCKOCTEH U

https://resh.edu.ru/subject/lesson/4724/start/20411/




MPSMBIX,
CUMMETpUU
MHOTOI'PaHHUKOB

23

24

25

[Tepnienaukymnsipu
bI€ MIpsIMbIE U
IJIOCKOCTH:
TEOpeMa O Tpex
NEPpNCHAUKYJIIApax
[lepnenaukynspH
bl MPSMbIE U
IIJIOCKOCTH:
BbBIYUCIICHUA NJINH
B MHOT'OTpaHHHKaX

IloBTOpEHMUE:
IUIOIIAAN
MHOT'OYT'OJIbHUKOB,
bopmyIIB 175
TUTOIIAIEH,
COOOpaKeHUsI
noxoous

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://zadachi.mccme.ru/2012/jndex.html#&pagel

26

IToBTOpEHME:
TUTOTIAIH
MHOTOYTOJIEHUKOB,
dbopmynsl st
IUIOIIAJICH,
COOOpaxeHHs
moaoous

https://zadachi.mccme.ru/2012/jndex.html#&pagel

27

[ToBTOpEHME:
IJI0LIa I

https://zadachi.mccme.ru/2012/jndex.html#&pagel




MHOTOYTOJIbHUKOB,
bopmybl s
TUIOIIAICH,
COOOpaxeHUs
no100us

28

IImomanu ceuenunii
MHOT'OTPaHHUKOB:
TTOIIATU
MMOBEPXHOCTE,
paspe3aHus Ha
4acTH,
COOOpaxeHus

o 100us

https://zadachi.mccme.ru/2012/jndex.html#&pagel

29

30

[lmomaau ceuennii
MHOTOTPaHHUKOB:
1011
IOBEPXHOCTEM,
pa3pe3aHus Ha
4acTH,
COOOpaKEeHUS
noaoous

KonTponbHas
pabota
"[ToBTOpeHue:
MHOTOTpaHHUKH,
ceueHus
MHOTOTPaHHUKOB"

https://zadachi.mccme.ru/2012/jndex.html#&page1

https://zadachi.mccme.ru/2012/jndex.html#&page

31

O0BEM Tela.
O0BeM

https://zadachi.mccme.ru/2012/jndex.html#&page1




IPAMOYT'OJIBHOTO
napajijiejacnuicaa

32

3agauu 00

yIBOEHUU Ky0a, 0
KBajpaType Kyoa;
O TPUCEKLIUH yTIia

https://zadachi.mccme.ru/2012/jndex.html#&pagel

33

34

35

36

CrepeomMeTrpuueck
ue 3a/1a4i,
CBSI3aHHBIE C
00bEMOM
IPSIMOYTOJIBHOTO
napaJiesienumnea

[IpuknanHeie
3a7a4u,
CBsI3aHHBIE C
BBIYHCIICHHEM
00BéMa
MPSIMOYTOJILHOTO
napajuiesenumnesaa

O0BEM mpsiMoit
TPU3MBI

CrepeomMeTrpuueck
ue 3aJa4d,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB MpsIMON
HPU3MBI

https://zadachi.mccme.ru/2012/jndex.html#&page1

https://zadachi.mccme.ru/2012/jndex.html#&pagel

https://zadachi.mccme.ru/2012/jndex.html#&page

https://zadachi.mccme.ru/2012/jndex.html#&page

37

IIpukiagaeie
3a/1a4u,

https://zadachi.mccme.ru/2012/jndex. html#&page1




CBSI3aHHBIC C
00BEMOM MIPSIMOI
PU3MBI

38

Brrancnenue
00BEMOB Te ¢
ITOMOIIILIO
ONPEACIEHHOTO
unrerpaia. O0bEM
HaKJIOHHOM
MIPU3MBI

https://math.ru/problems/

39

Brrancnenue
00BEMOB TEJI C
ITOMOIILIO0
ONPEACIEHHOTO
unrerpaia. O0bEM
MTUPAMHU/IBI

https://math.ru/problems/

40

®dopmyna 00bEMa
MTUPaMUIBL.
OTtHoweHue
00BEMOB NUpaMHJ
C 00LINM yTJIOM

https://math.ru/problems/

41

®dopmyna 00bEMa
MU PAMHUJIBL.
OrtHomeHue
00BEMOB MUPaAMU/T
C 00LINM yTJIOM

https://math.ru/problems/

42

CrepeomeTpuueck
ue 3a/1a4H,
CBSI3aHHBIE C

https://math.ru/problems/




00BéMaMu
HaKJIOHHON
MIPU3MBI

43

44

CrepeoMeTpHriecK
ue 3aJauu,
CBSI3aHHBIE C
o0BEMamMu
MTUPAMUIBI

[IpuknanHeie
3aJ]a4d 10 TEME
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

https://math.ru/problems/

https://math.ru/problems/

45

[IpuknagHeie
3aJ]a4H 110 TEME
"O0bEMBI TENT",
CBSI3aHHBIE C
00BEMOM
MTUPAMHU/IBI

https://math.ru/problems/

46

[IpumeHeHne
00BEMOB.
Brranciaenue
paccTosiHuA 10
IUIOCKOCTH

https://math.ru/problems/

47

KonTposbnas
pabota "O0bEM
MHOTOTpaHHHUKa"




48

Huwmaapuyeckas
MMOBEPXHOCTb,
oOpa3yromue
LMAJIMHIPUYECKOU
MMOBEPXHOCTHU

https://www.desmos.com/geometry?lang=ru

49

Humuaap. [psmoi
KpYIrOBOH
LHATTUHP.
[Tmomans
MMOBEPXHOCTHU
UWIMHIpA

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

50

Konnueckas
MMOBEPXHOCTb,
oOpa3yrommue
KOHHUYECKOM
MMOBEPXHOCTH.
Konyc

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

51

Ceuenue koHyca
IIJIOCKOCTBIO,
napasuieabHON
MIJIOCKOCTH
OCHOBaHUSs

https://math.ru/problems/

52

VY ceu€HHbIit
KOHYC.
Nzobpaxenue
KOHYCOB 1
YCEYEHHBIX
KOHYCOB

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru




53

ITnomane OOKOBOI
MMOBEPXHOCTU U
MOJTHOMN
MMOBEPXHOCTHU
KOHYyca

https://math.ru/problems/

54

ITnomane OOKOBOI
MMOBEPXHOCTU U
TOTHOM
MTOBEPXHOCTHU
KOHYycCa

https://math.ru/problems/

55

CrepeomMerpuueck
ue 3a/1a41 Ha
JI0Ka3aTeNbCTBO U
BBIYMCJICHUC,
MOCTPOCHHEM
CEUYCHUI
LWINHApA, KOHYyca

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

56

CrepeomeTrpuueck
ue 3a/1a4M Ha
JI0Ka3aTeIbCTBO U
BBIUHUCIICHHE,
MOCTPOCHUEM
CEUYCHUI
WIMHApA, KOHYyca

https://math.ru/problems/

57

[Tpuxnagaeie
3aJ1a4H,
CBSI3aHHEBIE C
UUAITUHAPOM

https://math.ru/problems/




58

[Tpuxnagaeie
3aJla4u,
CBA3AaHHBIC C
I_[I/IJII/IHI[I)OM

https://math.ru/problems/

59

Cdepa u map

https://math.ru/problems/

60

Ilepeceyenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cepsl
IUIOCKOCTBIO. Bun
U U300paxeHue
napa

https://math.ru/problems/

61

62

[Iepeceuenue
cdepsl U 1mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cepsl
IJIOCKOCTRIO. Bun
1 U300paXxeHne
mapa

YpaBHeHue
cdepsl. [Tnomanp
cdepsl u e€ gacTei

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

https://math.ru/problems/

63

Cummerpus
cdepsl U mapa

https://math.ru/problems/

64

CrepeomeTpuueck
ue 3a/1a4M Ha

https://math.ru/problems/




JI0Ka3aTelbCTBO U
BBIUHCJICHUE,
CBSI3aHHBIC CO
cdepoit u mapom,
MOCTPOCHHUEM HX
CEUYEHUM
IUIOCKOCTBIO

https://www.desmos.com/geometry?lang=ru

65

66

67

CrepeomeTrpuueck
ue 3a/1a4M Ha
J0Ka3aTeIbCTBO U
BBIUHUCIICHHE,
CBSI3aHHbBIE CO
cdepoii u mapom,
MIOCTPOCHHUEM MX
CEYECHMI
IUIOCKOCTBIO

[IpuknanHeie
3a7a4H,
CBSI3aHHBIC CO
cdepoit u mapom
IToBTOpEHNME:
OKPY>XKHOCTh Ha
IJIOCKOCTH,
BBIUHCIICHHS B
OKPY>KHOCTH,
CTaHJapTHHIC
nmoxoous

https://math.ru/problems/

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

https://math.ru/problems/

68

Paznuunrie
KOMOWHAIINY Te

https://math.ru/problems/




BpaleHus 1
MHOT'OTPaHHUKOB

69

3amauu 1o TeMe
"Tena n
MMOBEPXHOCTH
BpaieHus"

https://math.ru/problems/

70

3amaum o TeMe
"Tena n
MMOBEPXHOCTHU
BpauieHus"

https://math.ru/problems/

71

KoHntposbHas
pabora "Tena u
MIOBEPXHOCTHU
BpauieHus"

72

O06bEM UIMHpA.
Teopema 00
00BEME TIPSMOTO
THHPA

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

73

Brruncienne
00BEMOB Tel ¢
TTOMOIIIBIO
ONPEACIEHHOTO
unTerpana. Oobém
KOHYyca

https://math.ru/problems/

74

IImomamn
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU
KOHYca

https://math.ru/problems/




75

CrepeoMeTpHriecK
ue 3a/1a4u,
CBSI3aHHBIC C
BbBIYUCIICHUEM
00BEMOB
UWIMH]IPA, KOHYyCca

https://math.ru/problems/

76

IIpukianueie
3aJ1a4M 110 TEME
"O0BEMBI U
1011
MIOBEPXHOCTEN

TCI

77

O0BeM mapa u
IIaPOBOTO
cexropa. Teopema
00 00béMe mapa.
[Tnomane chepsl.
CrepeomMeTrpuueck
ue 3a/1a4H,
CBSI3aHHBIE C
BBIYUCIICHHEM
00BEMOB 11apa,
IIapOBOTO
CerMeHTa U
IIIaPOBOT'0 CEKTOpa

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

78

[Tpuxnagaeie
3aJ]a41 110 TEME
"O0BEMBI TEN",
CBSI3aHHBIC C

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru




00BEMOM T1apa u

TIOMIABI0 Cephl.

CooTHomICHHS
MEXITY
ILIOIIAASIMHU
MOBEPXHOCTEUN U
00BEMaMHU
MOIOOHBIX Tell

79

IlonoOHrIe Tena B
MIPOCTPAHCTBE.
N3mMmeHeHue
o0béMa mipu
noxoouu.
CrepeomeTpHrieck
W€ 3a/1a4M,
CBSI3aHHBIE C
BBIYMCIICHHEM
00BEMOB TEJI U
Iomnaaei
MOBEPXHOCTEN

80

KoHntponbHas
pabora "Ilnomaan
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX

TCI

https://math.ru/problems/

81

JBrokeHus
MPOCTPaHCTBA.
OTtobpaxeHusl.
JBuxkeHusd u

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru




paBeHCTBO uryp.

OO0mue cBoiicTBa
IBUKCHUU

82

Bunnl nBuxeHui:
napajieabHbIN
MIepeHoc,
LIEHTpaIbHAas
CUMMETpPHUS,
3epKajibHast
CUMMETpPHUS,
IIOBOPOT BOKPYT
IpsIMON

https://math.ru/problems/

83

[IpeoOpazoBanus
nogoOus. [Ipsimas
u cdepa Ditnepa

https://math.ru/problems/

84

85

I'eomeTrpuueckue
3a/1a4M Ha
IIPUMEHEHHE
JBAKEHUS

KonTponbHas
pabota "BekTopbl
B IIpocTpaHcTee”

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

https://math.ru/problems/

86

Ob6o0maromee
noBropenue 11
MOHSITUH U
METOJO0B Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEMaTU3alHs

https://www.desmos.com/geometry?lang=ru




3HAHUM:
"[TapamiensHOCTD
MPSMBIX U
IJIOCKOCTEN B
npocrpaHcrae”

87

88

89

O6o0maromiee
nosTopenue 11
MMOHSTUH U
METOJIOB Kypca
reomerpun 1011
KJIaCCOB,
cucTeMaTu3anus
3HaHui: "BekTopbl
B MpocTpaHcTre"

O06o0maroree
nosTopenue 11
MOHATUHN U
METOJIOB Kypca
reomerpun 10-11
KJIaCcCOB,
CHUCTEMaTU3alUs
3HaHUM: "BekTopbl
B IIpocTpaHcTee"”

Oo6ob6maromee
nosropenue 11
MOHSTUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,

https://math.ru/problems/

https://math.ru/problems/




90

cucreMaTu3anus
3Hanuil: "O0bemM
MHOrorpaHHuka"

O6o0maromiee
noBtopenue 11
MOHSITUH U
METOJOB Kypca
reomerpun 1011
KJIaCCOB,
cUcTeMaTu3aIus
3HaHui: "O0beM
MHOTOIpaHHUKa"

https://math.ru/problems/

91

O06o0maroree
noBTopenue 11
MOHSTUHI U
METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CHUCTEMAaTU3aLHs
3HaHUMU:
"ITnomanu
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX

Ten"

https://www.desmos.com/geometry?lang=ru

92

O6o0miaromiee
nosropenue 11
TOHSTUH U
METOJIOB Kypca
reomerpun 10-11

https://www.desmos.com/geometry?lang=ru




KJIaCCOB,
cucTeMaTu3anus
3HaHUMU:
"IInomanu
MOBEPXHOCTU U
00BEMBI KPYTIIBIX

TEI

93

Htorosas
KOHTPOJIbHAS
pabora

94

95

96

Hrtorosas
KOHTPOJIbHAS
pabora

[ToBTOpEHwue,
00001IeHHE U
CHCTEeMAaTH3alHs
3HAHUH

Hcropus passutus
CTEPEOMETPHUU KaAK
HayKHU U e€ pojb B
pa3BUTUU
COBPEMEHHBIX
MHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

https://yandex.ru/video/preview/365528553189083
8163

97

Ucropus pazsutus
CTEPEOMETPHUH KAK
HAyK{ U €€ POJIb B

pa3BUTUHU

https://yandex.ru/video/preview/1437457020809958
5419




98

COBPEMEHHBIX
WH)KCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazButus
CTEPEOMETPHUH KaK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

https://yandex.ru/video/preview/1437457020809958
5419

99

100

Hcropus pasButus
CTEPEOMETPUH KAK
HAyKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPHUU KaAK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

https://yandex.ru/video/preview/1437457020809958
5419

https://yandex.ru/video/preview/1437457020809958
5419




101

Hcropus pazButus
CTEPEOMETPHUH KaK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

https://yandex.ru/video/preview/1437457020809958
5419

102

Hcropus pasButus
CTEPEOMETPUH KAK
HAYKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

OBILIEE
KOJIMYECTBO YACOB
[10 TIPOTPAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kona
MpPOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOI
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

I'eomerpus

OHCpHpOBaTB MMOHATHUAMMU: TOUKA, IIpAMaAA, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX IIPU PELICHUU
reOMETPUUYECKUX 3a1a4

OnepupoBaTh MOHATUSMHU: TAPAJUIETLHOCTh W MEPICHIUKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEH

KrnaccudunupoBaTs B3aMMHOE PACIIONIOKCHHUE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh NOHATUSAMU: JBYTPAHHBIN yroJl, TPaHU JABYI'PAaHHOTO YIJIa,
peOpo ABYrpaHHOIO yIia, JUHEWHBIH Yrojl ABYrPaHHOIO YIja, rpagycHast
Mepa JBYTPaHHOIO yIiia

OnepupoBaTb NOHATHUSMU: MHOTOIPDAHHUK, BBINYKJIBIM M HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTBI MHOIOTPAHHUKA, ITPABUIIBHBII MHOIOTPAaHHUK

Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, NpHu3Ma,
IpSMOYTOJIbHBIN Mapasienenunes, Kyo)

7.8

KnaccupunupoBate  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMu  (BBINYKJIbIE W HEBBINYKJIblE  MHOIOIPAHHUKH,
[IPaBUJIBHBIE MHOTOTPAHHUKH, TIpSAMbIE M  HAKIOHHBIE IIPU3MBI,
napaiesIenune 1)

7.9

7.10

OnepupoBatb MTOHATUSIMH: cexyuas IIJIOCKOCTB, CeUeHue
MHOT'OI'PAHHUKOB

OOBICHATH IMPUHIIUIIBL IMOCTPOCHUA Ce4YeHUI MHOT'OT'paHHUKOB,
HCIIOJIB3YA METO/ CJIIC0B

7.11

Crpoutp cedeHHMs] MHOTOIPAHHHUKOB METO/JOM CJIEJIOB, BBIIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM
UM aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOJbI IIpH
p€IICHUN CTAaHAAPTHBIX MATEMATUUYCCKHUX 3aJa4 Ha BBIYUCIICHHC
paCCTO}IHI/Iﬁ MCKAY ABYMS TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKHIO
IJIOCKOCTH, MCKAY CKPCHIUBAOINUMUCA ITPAMBIMU

PemraTs 3aa4i Ha HAXOXKXIACHUC TCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC MCETOJbI ITPpH




pPEIICHUN CTAaHJIAPTHBIX MATEeMAaTHYECKUX 3a/lady Ha BBIYMCIICHUE YTJIOB
MEXy CKPEIIMBAIOIKUMUCSA TPSMBIMH, MEXIY MPSMOMl M IUIOCKOCTHIO,
MEXy TNIOCKOCTSMH, ABYTPAHHBIX YIJIOB

Boruucnsate 00bEMBI M IUIOIIAJIM  TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IpUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

7.14 MEXIY IJIOIAISIMU MTOBEPXHOCTEN, o0BéMaMu MOO0HBIX
MHOI'OIPAHHUKOB
715 OnepupoBaTh MOHSATHUSIMHU: CHUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCb U
' MJIOCKOCTh CHMMETPUH, LIEHTP, OCh H IJIOCKOCTh CHMMETPUU (UTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX
[TpumensTh reomeTpuueckre (PaKThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3a/1a4y, MOPEIIONAramiliuX HECKOJIbKO IIaroB pEIICHMs, €CIU YCIOBUSA
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
718 [IpuMmensATh mpocTEWlne MPOrpaMMHBIE CPEACTBA H  BJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMBI TP PEUICHUN CTEPEOMETPUUCCKUX 3a]1a4
719 [IpuBOoANTE MpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh NOJyYEeHHbIE 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh PealbHbIC
CUTYyallMU U IPUMEHATh U3YUCHHbIC IOHITHS B IIPOLIECCE TOMCKA PEILICHUS
MaTeMaTH4ecku  CcHOpPMYIHPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
7.20 peanbHble CUTYyallMM HA S3bIKE N€OMETPHUM, UCCIENOBATH MOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAaHUEM F'€OMETPUUYECKUX TOHATUN U TEOPEM, allnapara
anreOphl, pemaTrh MPaKTUYECKHE 3aJauyM, CBSI3aHHBIE C HAXOXICHHEM
T€OMETPUUECKHUX BEIMYUH
11 KJIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NMPoBePSIEeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OrnepupoBaTh MOHATHSAMU: MIJIMHIPUYECKAsT TTOBEPXHOCTh, 00pa3yroIne
6.1 MAJTUHAPUYECKOW TOBEPXHOCTH, IMHJIMHJIIP, KOHMYECKAs IMOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTH
6.2 Pacnio3naBath Tena BpaiieHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoiiokeHHe CPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAaHWE IIAPOBOIO CJIOSA, BBICOTA
LIApOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Bbrancnsate 00BEMBI W TUIOMIATU TOBEPXHOCTEH TEN BpAIICHHS,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYTT

OnepupoBaTh MMOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINMKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalllCHUs

BBIYHCIATE COOTHOIICHUS MEXTY TUTOIIAISIMH ITOBEPXHOCTEH U 00BEMaMu
IMOAOOHBIX TEN

6.9

N300pakaTh n3ydyaemble (UTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, UHTEPIPETHPOBATH M MPEOOPa30BbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCYHKaxX

[TpumeHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANoJaralollluX HECKOJIbKO IIaroB PEIICHHUs, €CIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JIEHCTBUSA CIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHSITL IMMPpaBUJIO MTapaJuICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JAEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJ  MEXIYy BEKTOpaMH, CKaJLIPHOE IIPOM3BEIEHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOpPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/ly BEKTOpaMH, CKaJSpHOE MPOU3BEIECHUE, PACKIIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTGﬁHIH@ TCOMETPHUICCKUEC 3ala4r Ha MPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3aJadd Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHONICHUN U
HAaXO0XICHUC IT'COMECTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuT™MaMm,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEeIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKUX 3aa4

6.22

6.23

IIpuBOAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallu U IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMYIHPOBAaHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
pealibHbIE CUTYyallMM Ha SI3BIKE T'€OMETPHUM, UCCIENO0BATh MOCTPOCHHbBIC
MO/ICJIU C UCII0JIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HaXOXKICHHEM
reOMETPUUYECKUX BEJIMYUH




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

['eomerpus

7.1

OcHoOBHBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonsitue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnenbHOCTs  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajjiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIy MpSAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajuiesIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCTBEHHBIE (UTYPBl Ha IMJIOCKOCTH: TETPadJp,
KyO, mapaJuieNenumne1, IoCTPOSHUEe CeUeHU

HepHGHI[I/IKy.]IﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MCPICHIAUKYISAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE NTapaJuIeIbHbIe U MEPIECHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXY MPAMOM U INIOCKOCTBIO, IBYTPAHHBII
yTOJ1, TMHEHHBIN yroJl IBYTpaHHOro yria. [leprenuKkynsp u HakJIOHHbBIE: PACCTOSIHHE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTH. [IepreHIMKyYIApHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocrteil. Teopema o TpEX MepreHINKYIIsIpax

IloHsATHE MHOIrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKIBIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Da3BEPTKAa MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs NpPU3MBI, OOKOBasl U
IIOJIHAs TIOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsAaMOyroabHbIN NapajuIeIeIuIe]
u ero corcrta. Ilupamuaa: n-yronpHas nupaMuia, FpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHAs MOBEPXHOCTh NMHUPAMUAbI, MIPaBUIIbHAA U yCEU€HHas MUpaMuja.
OnemMeHTbl NpuU3Mbl W nUpaMuibl. [IpaBUIIbHBIE MHOTOTPAHHHUKH: IIOHSATHE
[IPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUiIbHAs NpU3Ma M IpaBUiIbHAs NHpaMUia,
NpaBUJIbHAS TPEYTroJbHAs MUpaMUJa U MPaBUIbHBIN TeTpasap, kyo. [lpeacraBinenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

ONIEMEHTBI CUMMCTPUHU B nupaMmujaax, napaejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOIl MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOLIA/b




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsIMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMubl, TeOpemMa O IUIOIIALU
yceuéHHol nupamupsl. [Tonstue 06 06béMe. O0bEM UpPaMUIbl, TPU3MBI

7.7

[Tomo6HbIe Tena B ipocTpancTBe. COOTHOIICHUST MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAeP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIre HIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlumuHap: ocHOBaHUSA W OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yollne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepxHOCTU. KoHyC: OCHOBaHME U BepilnHa, 00pa3yromas
U OCb, TUIOMIAIb OOKOBOW U MOJTHON MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTH

Cdepa u map: meHTp, paanyc, 1MaMeTp, TUIoaab MoBepxHocTH cheprl. Bzanmuoe
pacroyiokeHue cepbl U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, TUIomaib

chepsl

6.4

6.5

6.6

N300paskeHue TN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BpaIlleHHs

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSIMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BbEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHsl KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

BeKTOp Ha TINIOCKOCTH U B IIPOCTPAHCTBC. CrnoxxeHre YW BBIYMTAHHUC BCKTOPOB.
YMHOXEHHE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemienne 3aga4, CBA3aHHBIX C
IMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTtemMa KOOpAWMHAT B MpocTpaHCTBe. KoopawHaThl BEKTOpA.
[Ipocreitmne 3amauri B KOOpAMHATAaX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue Meronamum J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpMyIUpOBaTh
0o0paTHOE M IPOTUBONOJIOKHOE YTBEP)KICHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATH METOJA MaTEeMaTUYeCKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE PpACCYXKACHHMsS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKJIEHHH; yMEHHE
ONEpUPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapar AJis ONMCAHUS PealIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUU
3ajja4, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTb M ONHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIEM, KOPEHb HATYpaJIbHON CTENEHH, CTEIIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
mokaszarenaeM, JiorapugMm ymciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMoOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI JeTUTeNh U HauMEeHbIIee
o01iee kpaTHOe, anroput™M EBKIIMIa pu perieHuy 3ajad; 3HAaKOMCTBO €
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudpmMamu, npeoOpa3zoBaHUs IPOOHO-pAIMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apu@meTnyecKas nporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaTb
MOCJIEA0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIbIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'yMEHT KOMILJIEKCHOTO 4Hcia, opma
3aMUCH KOMIUJIEKCHBIX YHcell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyeckas); yMeTb HPOU3BOAUTH apuU(pMETHUECKHE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIB30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

OnpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH IHNOHATUAMHU: pPAOVOHAIIBHBIC, WPpalWOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMBI;, YMCHHC OIICPUPOBATH
HNOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IIPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCHICHUSA MATEMATUUYCCKHX

3aJlad 1 3aaa4 M3 pa3JINIHbIX obnacreit HAaYKH U peaﬂBHOﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIIKS, aCUMOTOTHI Ipaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOIHAs (DYHKIMH, T€OMETPUUYECKUI U
¢u3nyecKkuil CMBICT TPOU3BOAHOM, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (yHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJHBIE AJIEMEHTapHbIX (DYHKIIUA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHHUEM amIapara MaTeMaTH4ecKOro
aHalK3a; MPUMEHSTh MPOU3BOJHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bU3MYeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaina; MpuBOAUTE INPUMEPLI MATEMATHUYCCKOI'O0O MOACIIMPOBAHUA C

OMOIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh TNOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIUMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKUuS, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe (YHKIUH, OOpaTHbIE TPUTOHOMETPHUECKHE
¢byHKUIMU, TMOKaszarenbHas M Jorapupmuueckas (yHKIHH; YMEHUE
CTpOUTH TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH JJIs U3yYSHUS TPOLIECCOB
3aBUCHMOCTEH, MPU PEUICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a7a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POpPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEpPaBEHCTB M 3aJad C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO IIOCKOCTH MHOXECTBA PEICHUH YpaBHEHH, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPAaBEHCTBA M HUX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPEIICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIONb30BAaHUEM aIlllapara

anreOpbl, UHTEPIPETUPOBATH MTOJyYEHHBIH pe3yabTarT

YMeHne onepupoBaTh MOHIATHSIMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee M HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, MHTEPIIPETUPOBATH
nH(pOopMaIIKIO, TIPEJCTABICHHYIO B TAONMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA peAIbHBIX MPOILECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILMI0O C TIOMOIIbIO TaONHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduaecKux
METO/IOB U JIEKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIC
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUSI; YMEHHE BBIUYUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CTIOKEHUST U YMHOXKEHHUSI BEPOSATHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyny bepHymin, komOuHAaTOpHBIE (PAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHUE ONEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPaclpelesiecHHe BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUIAaHWUEe, JUCIEPCHs M CTaHAapTHOE OTKIIOHCHHE
CIIy4allHOW BEJNWYHMHBI, (YHKIMH pPACIpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEACICHUN IS
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TPUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMX YHCEN B MPHUPOJIHBIX M OOMICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, IEPECTAHOBKA,
YHCII0O COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMeHWHE
NPUMEHSATh KOMOMHATOPHBIC (DAKThI U PACCYKIACHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOH M IJIOCKOCTBIO, YroJl MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXTY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pelIeHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapannenenurne], Mpu3Ma, NUpaMuia, (urypa M MOBEPXHOCTH
BpalieHus, MWINHIP, KOHYyC, map, chepa, miomanb chepsl, IUIONIaab
MOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYyCa, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O IMapauICICniuneaa, mupaMuibl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYEHUsI KOHYCa M LIWJIMHIPA,
napajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, W300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHUE MPUMEHSATh CBOHCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M NMPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIH
OmpoBepraTh MUX; YMEHUE MPOBOAUTH KiaccuPUKaiuUio Quryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUMA

11

YMeHHe onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUe MMOA0OMs, MOM0OHBIE (UTYpBI, YMEHHE
pacro3HaBaTh paBHBIC W MOAOO0HBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HCIOJIb30BATh I'€OMETPUYECKUE OTHOILICHHUS
TIPH PEIICHHUH 3a/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IIOIab, 00BEM) IIPU PEIICHUH 3a/1a4 U3 JPYTUX YYEOHBIX TPEIMETOB U
U3 pEeabHOW JXU3HW; YMCHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITHUUHBI
(MHA, yroi, IUIOIadb, OOBEM, IJIONIAL MOBEPXHOCTH), UCIOIB3YS
W3YYCHHBIE (POPMYIIBI U METOJBI, B TOM YHCJIC: IIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: PAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCIO, Pa3JIoKEHHE BEKTopa Mo 6aswucy,
CKaJsIPHOE IPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHUE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTux y4eOHBIX

npeamMecToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHUMaHUE 3HAYMMOCTH MATEMATUKA B M3YYEHUHU MPUPOJHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWH; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUHUCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Yucia ¥ BEIUMCIIEHUS

1.1 Hatypanbnble u nensle uncina. [Ipu3Haky 1e1MMOCTH LEIbIX YHCET
12 Parmonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLIECHTHI,
' 0eCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apupMeTHIeCKUMHU
' KOpHSIMH HAaTypAJIbHOM CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTu4HbIe U HATypaJIbHbIE JTOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BeIpaKEHUN
1.9 KommiekcHble uncia
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 WppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapamMeTpamMu
2.11 Marpuna cucteMsl TMHENHHBIX ypaBHEeHUH. Onpenenurens MaTpUIbl
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3amanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKINH
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee m HauMeHblIee 3Hau€HHUE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (QyHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3arenaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumntoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTpruecKkas mporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [MpousBoanas Gpynkumu. [Ipon3BoaHbIE YIEMEHTAPHBIX (YHKIHNA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/ieHre HanbobIIero 1 HAaMMEeHbIEro 3Ha4eHus (PyHKIMU Ha
OTpe3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHosecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
72 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUS
1.5 KoopauHaTs! 1 BEKTOPEI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

MaremaTnka: anredpa 1 Hayaja MaTeMaTH4eCKOTo aHanusa, reomerpus. ['eomerpus. 10-11
kiacc. AtanacsH JI.C., byry3os B.®., Kagomues C.b. u n1p. AkunonepHoe 00111ecTBO
«3marenncTBO «lIpocBemenner, 2023 rona

METOJUYECKHUE MATEPHUAJIBI 1JI51 YUYUTEJIA

MaremaTuka: anredpa u Hayaja MaTeMaTHYeCKOTo aHanusa, reomerpus. ['eomerpus. 10-11
knacc. Aranacsia JI.C., byry3os B.®., Kagomues C.b. u np. AkipoHepHoe 00111ecTBO
«M3parensctBo «lIpocsemenne», 2023 rona

b.I'. 3uB /lunaktruueckue matepuansl no reomerpuu, [Ipocsemenune, 2016 roga

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
www.edu.ru

www.school.edu.ru
www.math.ru












IIpuioxenue k padoyeil mporpamme no yueoHomy npeamery «I'eomerpusi»
g 10-11 kaaccoB (yriy0/1eHHbIN YPOBEHb)
Ha 2025/2026 y4yeOHbIii roa

Hacrosmee npunoxenue pa3zpaboTaHO C LENbI0 HMHTETPALUUA COBPEMEHHOrO LU(POBOIrO
o0opynoBanusi — uHTepakTuBHOM nanenu «kEDFLAT» — B y4eOHBII mporiecc Ha ypoKax TeOMeTpUU
Ha yriayOneHHoM ypoBHe. Mcmosnb3oBaHuE MHTEPAaKTUBHOM IMaHEIM HAMpaBiICHO Ha IOBBIIICHUE
3P PEKTUBHOCTH YCBOCHHUS CIIOKHBIX T'€OMETPHUYECKUX IMOHATUH, Pa3BUTHE MPOCTPAHCTBEHHOT'O
MBILUICHUS U 00ecriedeHre HATJISIHOCTH IPU U3YUYEHUU CTEPEOMETPHUH.

OcHoOBHbBIE LIeJIN UCII0JIb30BAHHMS MHTEPAKTHBHOM NMaHe/u:

Buszyanusanus akCMOM U TEOPEM CTEPEOMETPUHI

MonenupoBaHue MPOCTPAHCTBEHHBIX KOH(UTYpALIUil U CeUeHHHA

WMHTepakTUBHOE penieHue 3a1a4 MOBBIIIEHHOM CII0KHOCTH

Opranu3zanys KOJUIEKTUBHON IPOEKTHON JNESATENIbHOCTH

IToBblIlIEHHE MOTUBALIMY U [T03HABATEIBHON AaKTUBHOCTH YYAILIUXCS
®opmbI padoThI ¢ 000py/I0BaAHHEM:

HemoHnctpanus 3D-Mojesnelt reoMeTpuYecKuX Tel

VM HTEpakTUBHOE IIOCTPOCHHUE CEYEHUN

KonnekTuBHOE pelieHne 3a1a4 ¢ NO3TANHONW BU3yallu3anuen

Bepudukanus pemennii oTuMIuaaHbIX 3a/1a4

3aiuTa MpOeKTHBIX padoT yyaluxcs

LeneBas ayquropus nmporpammsl - ooyqatormuecs 10 — 11 ximaccoB 'BOY COLL Ne51, u3ygarormmx
MaTeMaTHKy Ha YrIyOJCHHOM YPOBHE M HAIleJeHHBIE Ha IIOJlydeHHE COBPEMEHHOTO OOpa30BaHUS B
WHXCHEpHOU cdepe.

[IpuMeHeHne maHeIn Ha ypoKax AOJDKHO OBITh J03UpoBaHO. COrJacHO HOPMATHBHBIM JOKYMEHTaM
TpeOyeTcs yIUTHIBATh, YTO MIPH TAKOM COTIPOBOXKICHUH YPOKa o0111ee BpeMst paboThI cocTaBisieT 15-20 MuHYT.
IIpumep HCNONB30BaHUS HHTEPAKTUBHON MaHEIN

Pa3nen: «Crepeomerpusi. OcHOBHBIE MOHATHS U akcuoMbD» (10 kitacc)

Ne Tema vooka JesiTeIbHOCTD C MCII0JIb30BAHUEM ®opmMupyembie
YPOKa yp «EDFLAT» KOMIICTCHIIUHA
JlemoHcTpanys B3aMMHOIO IIpocTpancTBeHHOE
AKCHOMBL PacHOI0KEHUS TOUEK, IPSIMBIX U MBILUIEHUE,
1 SRS IUIOCKOCTEH B MIPOCTPAHCTBE. NOHUMaHUe
p P WHuTepakTuBHAS IPOBEPKA CIECACTBUM U3 AKCHOMAaTHYECKOTO
aKCHOM MeToaa
Ymenue
Bzaumuoe
ACTIONOKEHHE ITocTpoeHre CKpenMBaOIINXCS MPSIMBIX, aHAJIM3UPOBATD
2 Ir)l AMLIX B U3MEPEHUE YIITIOB MEXAY MPSIMBIMHU. B3aUMHOE
HPOCT AHCTEE Buzyanuzanus 1okazatenbCcTBa TEOPEM pacIookeHue
poetp 00BEKTOB
N [IpoexTuBHOE
HNHTepakTuBHOE MOCTPOEHUE CEUEHUI
IToctpoenue MBIIIJIEHUE,
3 . MHOTOTpaHHUKOB. [loaTanmHOE co3nanne
CEeYEeHUH 9 KOHCTPYKTOPCKHE
CJIOKHBIX CEYEHUHN
HaBBIKU

Pa3zpnen: «Muororpannuku. Pemenne 3axa4 nopbimeHHoi cao:xkaoctu» (10-11 xmacc)



Ne
JesATeIbHOCTD ¢ UCTIOJIB30BAHUEM dopmMupyemble
YPOK Tema ypoka
a «EDFLAT» KOMIIeTEeHIIUH
N IIpocTpancTBeHHO
[Toctpoenue CozlaHue UHTEPAKTUBHBIX MOJEIIEH
. . € BooOpaxeHue,
1 CeYeHUH cedyeHui. Pemenue 3a1a4 Ha MOCTpOEHHE
TeTpasipa C MPOBEPKOM TORHOCTD
IIOCTPOEHUN
N ITonumanue
CummMmertpust B HccnenoBanue oceil cummeTpun CHMMETDII
2 MHOTOTPaHHU MPaBUILHBIX MHOTOIPaHHUKOB. pHi,
. UCCJIEI0BATENbCKU
Kax Busyanuszanus cuMMeTpHii
€ HaBBIKH
AbcTpakTHOE
KomOunanuu MopaenvupoBaHue BIIMCAHHBIX U MBILILICHUE,
3 MHOTOTpaHHH OIMCAaHHBIX MHOIOTPaHHUKOB. Pelienue yMeHue paboTaTth
KOB OJIMMITMAIHBIX 3a1a4 CO CIIO)KHBIMU
KOH(HUTYpausIMu

TexHnuyeckoe u NporpaMMHoe odecreyeHme
O6opynoBanmue:
WnrepaxktusHas nanens «KEDFLAT» ¢ nuaronansio He meHee 86"
Komnsrotep ¢ nponeccopom Intel Core 15 u Bblie
Hudposbie pecypcebl:
bubnuoreka untepakTUBHBIX 3D-Mo/€s1€lf MHOTOTPaHHUKOB
basa 3amau ¢ penieHusAMH
Bugeoteka ¢ 3anucsiMu OCTPOEHHH CII0KHBIX CEUSCHUN
WHTEepakTHBHBIE TPEHAXKEPHI IS OTPAOOTKN HABBIKOB IIOCTPOCHUS

Kpurtepun ouenku 3¢GpeKTHBHOCTH UCIOIb30BaAHUS 000PY/10BAHUS
KauecTBeHHBIE MOKA3aTEJIH:
YpoBeHb chOpMUPOBAHHOCTH MTPOCTPAHCTBEHHOTO MBIITUICHHS
KauecTBO BBINTOIHEHUSI TOCTPOEHUM CEUEHUI
CKOpOCTh pelIeHus 3a7a4 Ha IOCTPOCHHE
TouHOCTH (HOPMYIHPOBOK MPH JTO0KA3ATETHCTBE TEOPEM
KonyecTBeHHBIE TOKA3ATEIN:
Pe3ynbTarhl TMarHOCTUYECKUX PadOT MO CTEPEOMETPHUH
KOJ’II/I‘-IGCTBO HpaBI/IJ'II)HO pGHICHHI)IX OJIMMITNAIHBIX 3a1a4
BpewMs BbINOMHEHUS! CTAaHAAPTHBIX OCTPOSHUI
[IpoueHT yyammxcs, yCnenHo OCBOMBIINX TEMY

Hcnoab3oBanne nuu@poBbix 00pa3oBaTe/ibHbIX PECypcoB M0 pa3aejiam

10 KJIACC
KoanuecTBo yacos JJIeKTPOHHbIE

HanMmeHnoBanue

Ne (uudposbie)
pa3aesioB U TeM Koutpoabhsie | IlpakTnyeckue

n/n Bcero o0pa3oBaTeJibHbIE
IporpamMmal padoThI padoTsI

pecypchbl
Beenenue B
1 A 23 1

CTEePEOMETPHIO




Bsanmuoe .
MoOunbpHBIH
pacrnooxeHue .
2 6 1 KOMIIbIOTEPHBII
HPSMBIX B
KJ1acc
MIPOCTPAHCTBE
II
ApAIICTLHOCTD . http://school-
3 MPSIMBIX U TJIOCKOCTEN 8 .
collection.edu.ru/
B IIPOCTPAHCTBE
[lepneHaAUKYIAPHOCTD
4 MPSIMBIX U TUTOCKOCTEH 25 http://www.fipi.ru
B IIPOCTPAHCTBE
5 VYTIBl U paccTOAHUSA 16 1 http://www fipi.ru
MoOuIBHBIH
6 MHoOrorpaHHuKHU 7 1 KOMIIbIOTEPHBII
KJacc
7 BexTops! B > http://school-
MIPOCTPAHCTBE collection.edu.ru/
II
OBTOpEHHe, MoGHIBbHBI
00001IeHNe U .
8 5 2 KOMITBIOTEPHBIH
cucTeMaTH3alus
. KJ1ace
3HAHUH
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 [TPOI'PAMME
11 KJIACC
KonnuyecTBo 4acoB DJIeKTPOHHBIE
HaumeHnoBanne
Ne (uudposbie)
pa3aejioB 1 T€EM KoHnTpoabHbIe IIpakTHyecku
n/n Bcero o0pa3oBaTeJibHbIE
NMporpaMMal padoThbl e padoThl
pecypcsl
A
1 HaJIUTHYeCKast 1 !
reoMeTpHs
[ToBTOpEHue,
000 .
2 ODODIICHIE 1 15 1 http://www.fipi.ru
CUCTEeMaTH3aIusI
3HaHUMI
3 O0BéM 17 : http://school-
MHOI'OI'PaHHHKA collection.edu.ru/
MoOuIBHBIH
4 Tena BpaieHus 24 1 KOMIIBIOTEPHBIN
KJ1acc
II
notann http://school-
5 MIOBEPXHOCTHU U 9 1 .
i collection.edu.ru/
00BEMBI KPYTIIBIX Tell
MoOwIbHETI
6 JBrxenus 5 1 KOMIIbIOTEPHBIN
KJ1acc




IToBTOpEHUE,

MoOupHBIH
00001IeHre U .
7 17 KOMIIbIOTEPHBII
cucTeMaTH3alus
. KJ1acc
3HAHUH
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/

I

Tema ypoka

OcHOBHBIE TIpaBHIIa
1U300pakeHUs Ha
PHCYHKE IUIOCKOCTH,
MapajuIeIbHBIX
MPSIMBIX (OTPE3KOB),
CEepeIMHBI OTpe3Ka

Tlonsarus
CTEPEOMETPHH:
TOYKA, psiMas,
TUIOCKOCTb,
MPOCTPAHCTRO.
OCHOBHEIE MpaBUIIa
M300pakeHUs Ha
PHUCYHKE TUIOCKOCTH,
MapaJuIeIbHBIX
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

Tlonsarus:
MTePECEKAIOIIHECS
IIIOCKOCTH,
MepeceKaroIuecs
mpsiMast ¥ TUIOCKOCTB;
MOJIYIIPOCTPAHCTBO

Tlonsarus:
MePECEKAIOIIHECS

KoanuecTBo yacoB

Bceer KoHTpoabHbI

0 e paboThl

IIpakTHyecku
e paboThbl

Jlara
U3Y4YeHH
A

DuiekTpoHHBIE N (PPOBLIE 00pa3oBaTeIbHbIE
pecypcbl

https://resh.edu.ru/subject/lesson/4756/start/203542/

https://resh.edu.ru/subject/lesson/4724/start/

https://resh.edu.ru/subject/lesson/4724/start/



IUIOCKOCTH,
HepeCeKaroNecs
npsMasi v IIOCKOCTB;
HOJTYTIPOCTPAHCTBO

MHoOrorpaHHuKH,
n3o00paxxeHne
MPOCTEUITINX
IPOCTPAHCTBEHHBIX
uryp,
HECYILECTBYIOIIUX
00BEKTOB
MHOrorpaHHuKH,
n300paxxeHne
MPOCTEUITINX
MPOCTPAaHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

AXCHOMBI
CTEPEOMETPUU U
MIEPBBIC CICACTBUS U3
HHX

https://resh.edu.ru/subject/lesson/4756/start/203542/

AXCHOMBI
CTEPEOMETPUU U
MIEPBBIC CICACTBUS U3
HHX

https://resh.edu.ru/subject/lesson/4756/start/203542/

AXCHOMEI
CTEPEOMETPUH U
MEPBBIC CICACTBUS U3
HUX. CrIocOOBI
3/TaHVS] IPSIMBIX
INIOCKOCTCH B

https://www.geogebra.org/m/zfjbydbw




10

MIPOCTPAHCTBE.
O0o3HaueHUS
MPSIMBIX U
IUIOCKOCTEH

Mzobpaxenue
CEYEeHUH MHpaMUIBbI,
Ky0a ¥ TIpU3MBEI,
KOTOPbIE IPOXOIAT
yepe3 ux péopa.
Nzobpaxenue
nepeceyeHus
MOJTYYEeHHBIX
IUIOCKOCTEH.
PackpammBanue
MOCTPOCHHBIX
CEYEHUI pa3HbIMU
[BETAMHU

https://www.geogebra.org/m/zfjbydbw

11

12

M3obpaxenue
CCUEHHUH MUpaMHIBI,
Ky0a U IpU3MBlI,
KOTOPbIE IPOXOIAT
yepe3 ux péopa.
N3obpaxenue
nepeceyeHus
MOJTYYEeHHBIX
IUIOCKOCTEH.
PackpammBanue
MOCTPOCHHBIX
CEYEHUH pa3HBIMHU
[BETaMHU

N3obpaxenne
CEUYEHUI TUpaMHU/IbI,

https://resh.edu.ru/subject/lesson/5443/start/21270/

https://resh.edu.ru/subject/lesson/5443/start/21270/




Ky0a ¥ TIPU3MBEI,
KOTOPbIE IPOXOIAT
yepe3 ux péopa.
Mzobpaxenue
MepeceyeHns
HOJY4EHHBIX
IUIOCKOCTEH.
PackpammBanue
MOCTPOCHHBIX
CEYEHUI pa3HbIMU
[IBETaMHU

13

N3ob6paxenue
CEUYCHUI MUpPaMHUJIbI,
Ky0a ¥ MPU3MBIL,
KOTOPbIE IPOXOIAT
gepe3 ux péopa.
Mzobpaxenue
nepeceyeHus
MOJTYYEeHHBIX
IJIOCKOCTEH.
PackpamnBanue
MOCTPOCHHBIX
CEUEHHH pPa3HBIMU
[[BETaMHU

14

Meton cnenoB ais
MOCTPOEHUS CEYEHU

https://www.geogebra.org/m/zfjbydbw

15

Merton cinenoB auist
MOCTPOEHUS CEYCHUH.
CaolicTBa
nepecevyeHui
IIPAMBIX U
TJIOCKOCTEH

https://www.geogebra.org/m/zfjbydbw




16

Merton ciaemoB aiist
MOCTPOEHUS CEUEHU.
CaolicTBa
nepeceueHuit
MPSIMBIX U
IUIOCKOCTEH

https://www.geogebra.org/m/zfjbydbw

17

18

Tloctpoenue ceuenuit
B TUpaMuze, Kyoe 1mo
TpEM TOUKAM Ha
pe€bpax. Co3nanne
BBIHOCHBIX YepTEKEen
Y 3aIUCh [1aT0B
MOCTPOCHUS

ITocTpoenue ceueHuit
B IIpamu/e, Kyoe 1o
TpEM TOUYKaM Ha
péopax. Co3nanue
BBIHOCHBIX YepTeKen
W 3aIUCh [1ar0B
MOCTPOEHUS

https://yandex.ru/video/preview/1281353932260362901
1

https://www.geogebra.org/m/zfjbydbw

19

IToctpoenue ceuenuit
B TUpaMuzie, Kyoe 1o
TpEM TOUYKaM Ha
péopax. Co3nanue
BBIHOCHBIX UepTexel
1 3aITUCh [IaTOB
MOCTPOEHUS

https://www.geogebra.org/m/zfjbydbw

20

Iloctpoenue ceuenuit
B IpamMuje, Kyoe mo
TpEM TOUKAM Ha
péopax. Coznanue
BBIHOCHBIX YepTeKen

https://www.geogebra.org/m/zfjbydbw




21

22

23

U 3aITUCh [aroB
MOCTPOCHUS

TloBTOpEeHue
TUIAaHUMETPUU:
Teopema o
MPOTIOPITUOHATBHBIX
oTpeskax. [logobune
TPEYTOJIHHUKOB

IToBTOpEHHE
IJIAaHUMETPUH:
Teopema MeHenast.
Pacuers! B ceueHnsAx
Ha BBIHOCHBIX
yeprexax. Mcropus
pasBuTus
IUTAHUMETPHUU U
CTEpEOMETPHUHU

KonTponbHas pabora
" AKCHOMBI
CTEPEOMETPHH.
Ceuenns"

https://www.geogebra.org/m/zfjbydbw

24

Bzanmuoe
pacronoxeHue
MPSIMBIX B
IIPOCTPAHCTBE.
CkpenuBaromuecs
npsimele. [IpuzHaku
CKPELIMBAOIINXCS
MPSIMBIX.
ITapannensHbie
MpsIMBIE B
IIPOCTPAHCTBE

https://www.geogebra.org/m/zfjbydbw




25

26

27

28

Teopema o
CYyILLIECTBOBAHUU U
€IMHCTBEHHOCTH
psSMON
napauieabHOM
JIaHHOM MPSIMOiA,
MPOXOJAILIEH Yepes
TOYKY MPOCTPAHCTBA
U He JIexKanieil Ha
JTAHHOM NPSIMOM.
Jlemma o
MEPECEUECHNUN
napauIeIbHBIX
MPSIMBIX IJIOCKOCTBIO

ITapannensHOCTH
TpeX MPSMBIX.
Teopema o Tpéx
napaienbHbIX
npsmeix. Teopema o
CKPELIMBAIOLINXCS
IPSMBIX

ITapannensHoe
MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBa
MapauieIbHOTO
MPOEKTUPOBAHUS.
Uzobpaxkenne
pasHbIX QUryp B
napajuIeIbHON
MPOEKINN
IlenTpanbHas
MPOEKLMs. YTOI ¢

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw




COHAIPaBICHHBIMU
CTOpOHaMHU. YToil
MEXy IPSIMBIMU

29

30

3amaum Ha
JIOKa3aTebCTBO U
HCCJICI0BaHMUE,
CBSI3aHHBIE C
pacIono)eHueM
MPSMBIX B
MPOCTPAHCTBE

IlonsTns:
[apaJlJIENbHOCTh
IPSIMOM U IIJIOCKOCTH
B IIPOCTPAHCTBE.
IIpuzHak
MapauIeIbHOCTH

MPSIMOM M MIIOCKOCTH.

CsaoiicTBa
apajiebHOCTH
IPSIMOM M IIJIOCKOCTH

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw

31

T'eomerpuueckue
3aJ1a4M Ha
BBIYHCIICHUE U
JI0Ka3aTelIbCTBO,
CBSI3aHHBIE C
MapaieTIbHOCTHIO
MPSIMBIX U
IIIOCKOCTCH B
MIPOCTPAHCTBE

https://www.geogebra.org/m/zfjbydbw

32

Iloctpoenue
ceyeHus,
MPOXOSIIETO Yepe3

https://www.geogebra.org/m/zfjbydbw




JAHHYIO MPSIMYIO Ha
qepTexe U
napaieIbHOTO
JIpyrou npsiMmoil.
Pacuér orHOImICHMA

33

ITapannensHas
MpPOeKLUS,
MPUMEHEHUE IJIA
MOCTPOEHUS CEYEHUN
Ky0a u
napajuiesenumesa.
CaoiicTBa
napauienenunena u
MIPU3MBI

https://www.geogebra.org/m/zfjbydbw

34

35

36

[TapannensHbie
IUIOCKOCTH.
IIpuznaku
MapauIeIbHOCTH
JIByX IJIOCKOCTEH

Teopema o
MapauIeIbHOCTH U
€MHCTBEHHOCTH
TUIOCKOCTH,
MPOXOJIAILIEH Yepe3
TOYKY, HE
MIPUHAJICKAIILYIO
JIAaHHOM TJIOCKOCTH U
CJeICTBUS U3 HeE

CBoiicTBa
rapasjiejbHbIX
INIOCKOCTEH: 0
napauieIbHOCTH

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw




HPSAMBIX NIEPECCUCHUS

IpH MIepecedeHIN
JIBYX TapajuIeIIbHbIX

IJIOCKOCTEN TPEeTheH

37

CsolicTBa
napauIeIbHbIX
IJIOCKOCTEH: 00
oTpe3Kax
napajuieIbHbIX
NPSMBIX,

3AKITHOYEHHBIX MEXKY

napauiCIbHbIMHA
IIJIIOCKOCTAMH, O

MIEPECEUECHNUH TPSAMOM

C IBYMS
napauieTbHbIMUA
IUIOCKOCTSIMHU

https://www.geogebra.org/m/zfjbydbw

38

IIoBTOpenue:
teopema Iludaropa
Ha IIOCKOCTH

https://www.geogebra.org/m/zfjbydbw

39

IIoBTOpeHue:
TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO
TpEYroJbHUKa

https://www.geogebra.org/m/zfjbydbw

40

CaoiicTBa Ky0a u
PSIMOYTOJILHOTO
napasuieNienumnea

https://www.geogebra.org/m/zfjbydbw

41

Briuucnenune g
OTPE3KOB B KyOe U
MPSIMOYTOJILHOM
napauieIeune/e

https://www.geogebra.org/m/zfjbydbw




42

IlepnieH quKynsIpHOCT
b IIPSIMOM U
ockocTu. [pu3nak
HNEePHIEHIUKYIISIPHOCT
U TIpAMOHi 1
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

43

IlepnieH quKynsIpHOCT
b IIPSIMOI U
m10cKocTH. IIpu3Hak
MEPIEHINKYIIPHOCT
U IIPSIMOU U
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

44

Teopema o
CYLIECTBOBAHUH U
€JMHCTBEHHOCTH
MPSIMO,
MIPOXOSAIIEHN Yepe3
TOUYKY TPOCTPAHCTBA
U TIEpIIEHAUKYIISIPHOU
K IUNIOCKOCTH

45

IInockocTu u
MEPIEHAUKYJIIPHBIE
UM IpsIMBIE B
MHOI‘OI‘paHHI/IKaX

46

IInockocTtu n
MEePIEHAUKYISIPHBIC
UM TIPSIMBIC B
MHOTOTPaHHHUKAX

47

Tlepnenaukynsip u
HaKJIOHHASI.
IloctpoeHnue

https://resh.edu.ru/subject/lesson/4724/start/




HNEePHEHIUKYIISIpa U3
TOYKHU Ha IPAMYIO

48

Ilepnenaukynsip u
HaKJIOHHAs.
ITocTpoenue
MEePIEeHANKYIApA U3
TOYKHU Ha IPAMYIO

https://resh.edu.ru/subject/lesson/6127/start/221519/

49

Teopema o Tpéx
HEPIeHINKYJIIPax
(npsimast u oOpatHas)

https://resh.edu.ru/subject/lesson/6127/start/221519/

50

51

52

Teopema o Tpéx
MEPIICHINKYIISpax
(npstmast u oOpatHas)
Yron mexnay
CKPEUIMBAIOLIMUCS
TIPSIMBIMHU

Tlouck
MEPIEHANKYJIIPHBIX
MPSAMBIX C ITIOMOIIBIO
MEPIIECHINKYIISIPHBIX
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/6127/start/221519/

https://resh.edu.ru/subject/lesson/4724/start/

53

54

OpToroHajibHOE
MPOEKTUPOBAHUE

ITocTpoenue ceueHuit
Ky0a, pU3MBI,
MPaBUIbHOU
MTUPAMUIBI C
MTOMOIIIBIO
OpPTOTrOHAJIBHOU
MIPOEKIINU




55

ITocTpoenue ceueHuit
Ky0a, IpHU3MEI,
MIPaBUJIBLHON
MUPaMUIBI C
IOMOLIBIO
OpPTOTrOHAJbHOU
IPOEKINU

56

Cummetpus B
MIPOCTPAHCTBE
OTHOCHUTENBHO
TJIOCKOCTH.
IInockoct
CUMMETpUH B
MHOTOTpaHHUKAxX

57

IIpusnax
MEPIEHINKYIIPHOCT
U TIpAMOH 1
IJIOCKOCTH KaK
CIIEJICTBUE
CUMMETPUHU

https://resh.edu.ru/subject/lesson/4748/start/20810/

58

IIpaBunbHbIE
MHOT'OTPaHHUKH.
Pacuér paccrosuuii
OT TOYKH J0
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4023/start/ 149352/

59

IIpaBuiibHEIE
MHOT'OI'PaHHUKHU.
Pacuét paccTosinuii
OT TOYKH J0
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4023/start/149352/

60

CrocoObI OMYCTHUTh
MePIICHTUKYISPBIL:




61

62

63

CUMMETpPHS, CIIBUT
TOYKH 10
napauieabHOM
IpsAMOit

CaBur 110
HenapasienbHON
MPSIMOM, U3MEHEHUE
paccTosiHuI

KonTponbnas paborta
"B3aumHoe
pacrosoxeHne
IIPAMBIX U
IIJIOCKOCTEN B
npocTpaHcTae"

IIoBTOpEeHue: yroa
MEXAY IMPSMBIMU Ha
TUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIbHOM
TPEYroJbHUKE,
TeopeMa KOCUHYCOB

https://resh.edu.ru/subject/lesson/4677/start/

64

65

IToBTOpEenue: yroa
MEXIY
CKpEIIMBAOIIUMUCS
IIpAMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckue
METOABI BBIYHUCIICHUA
yriza Mexay
NPSIMBIMU B
MHOT'OI'paHHUKAaX

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw




66

JByrpaHHsIil yroJ.
CBOHCTBO JIMHENHBIX

YTJIOB IBYTPAHHOTO
yria

https://www.geogebra.org/m/zfjbydbw

67

IlepnieHquKynsipHbIE
mockoctu. CBOMCTBa
B3aHMHO
TIEPIICHINKY IS PHBIX
TJIOCKOCTEH

https://www.geogebra.org/m/zfjbydbw

68

69

70

IIpuzHak
MEPIEHINKYIIPHOCT
U IJIOCKOCTEH;
Teopema O IpsIMOU
MepeceYeHNs ABYX
IJIOCKOCTEN
MEPIEHINKYIIPHBIX
TPEThEN IIIOCKOCTH

IIpssMoyTONIBHBIM
napasuleienuIes;
KyO; u3MepeHus,
CBOJICTBa
IPSAMOYTOJIEHOT'O
napajienenunena

Teopema o
JIHaroHaau
MPSIMOYTOJIEHOTO
napajuieienumnena u
CIIeICTBUE M3 HEE

https://www.geogebra.org/m/zfjbydbw

https://resh.edu.ru/subject/lesson/5444/start/221486/

https://resh.edu.ru/subject/lesson/5444/start/221486/

71

CrepeomeTpuUuecKue
Y TIPUKJIA/THBIC
3aJ1a4u, CBS3aHHbIE
CO B3aMIMHBIM

https://www.geogebra.org/m/zfjbydbw




72

PpacCIiojIoKEHUEM

IIPAMBIX U IIJIIOCKOCTHU

TloBTOpEHwue:
CKpEIMBAIOIINECS
MpsIMBIE,
napajuieabHbIe
TUIOCKOCTH B
CTaHIaPTHBIX
MHOT'OI'paHHUKAax

https://www.geogebra.org/m/zfjbydbw

73

74

[Tapa napanienbHbIX
IJIOCKOCTEN Ha
CKPEUTUBAIOIIUXCS
MPSIMBIX, PACCTOSIHUC
MEXITY
CKPEITUBAIOIIUMUCS
MPSIMBIMU B TIPOCTHIX
CUTYaIUsIX

PaccrostHue ot TOUKH

JI0 INIOCKOCTH,
paccTosiHue OT
NpsMOU 10
IUIOCKOCTH

https://www.geogebra.org/m/zfjbydbw

https://www.geogebra.org/m/zfjbydbw

75

76

Brruncnenue
paccTOsSHUI MeXay
CKPEIIHBAIOITUMHCS
MPSIMBIMU C
ITOMOILBIO
MEPIEHANKYIIIPHON
TUIOCKOCTH
Tpéxrpansslil yromn,
HEPaBEHCTBA JUIsI
TPEXTPAHHBIX YTJIOB.

https://resh.edu.ru/subject/lesson/1490/start/




Teopema [Iudaropa,
TEOpPEMbI KOCHHYCOB
Y CUHYCOB JJIst
TPEXTPAHHOTO yIJia

77

DJIeMEHTBI
chepuueckoit
TEOMETPHH:
reoe3nuecKue
JIMHUM Ha 3emiie

78

79

KontponbHas pabora
"VYruel u
pacctosHus"

Cucremaru3anus
3HAHUM
"MHOTOTpaHHUK H
€ro 3JICMEHTHI"

https://resh.edu.ru/subject/lesson/6063/start/21120/

80

IIupamuna. Buabt
MAPaMHUI.
IIpaBunpHas
nupamuia

81

82

IIpusma. IIpsmas u
HAKJIOHHAs IPU3MBI.
IIpaBunbHas npusma
TIpsimoit
napajJieNenumnen,
MPSIMOYTOJIEHBIN
napajgieenunen, Kyo

https://resh.edu.ru/subject/lesson/5443/start/21270/

&3

Beimykisie
MHOTOTPaHHHUKH.
Teopema Ditnepa

https://resh.edu.ru/subject/lesson/6063/start/21120/




84

Brinykiibie
MHOTOI'PaHHUKH.
Teopema Diinepa.
IIpaBuneHbIE U
MOJTyTIpaBUJIbHBIE
MHOT'OI'PaHHUKHU

&5

KonTponbnas pabora
"MHuororpaHHuKH"

86

87
88

IlonsaTue BekTOpa Ha
TUIOCKOCTH U B
IPOCTPAHCTBE

CyMMa BEKTOPOB

Pa3HocTh BEKTOpPOB

https://resh.edu.ru/subject/lesson/4758/start/21648/

89

90

IIpaBuio
napajenenunena

YMHOKEHHUE BEKTOpa
Ha 4HCII0

https://resh.edu.ru/subject/lesson/4758/start/21648/

91

92

Paznoxenue Bexktopa
o 6asucy Tpéx
BEKTOPOB, HE
JIe)KaIUX B OJHOMU
IJIOCKOCTH

CkamnsipHoe
IpON3BE/ICHNE

https://resh.edu.ru/subject/lesson/4758/start/21648/

93

Beruucnenue yria
MEXKIy BEKTOpaMU B
MPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4758/start/21648/

94

IIpocteitmue 3anauu
C BEKTOpaMu

http://www.math.ru/

95

IIpocreitmue 3anaun
C BEKTOpaMu

http://www.math.ru/




96

IIpocteitune 3anaun
C BEKTOpaMH

http://www.math.ru/

97

IIpocteitune 3anaun
C BEKTOpaMu

http://www.math.ru/

98

O06001enue u
CHCTEMaTH3aLH
3HAHUKA

http://www.math.ru/

99

100

O06001enue u
cUCTEMAaTU3aIs
3HAHUHA

Hrorosas
KOHTpOJIbHAs paboTta

101

Hrorosas
KOHTpOJIbHAs paboTa

102

O06o0061IEHNE U
CHCTEMaTH3aLMA
3HAHUN

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

102




11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer  KoHTpoabH
0 ble padoThI

IMpakTuyeck
ue padoThbl

Jara
H3Y4YeHH
|

DJleKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

[ToBTOpEHME TEMBI
"Koopaunats!
BEKTOpa Ha
IIJIOCKOCTH U B
npocrtpaHctae"

https://resh.edu.ru/subject/lesson/4758/start/21648/

[ToBTOpEHME TEMBI
"CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB"

https://resh.edu.ru/subject/lesson/5723/start/

[ToBTOpEHME TEMBI
"Borunicnenue
yria MEexXIy
BEKTOPAMH B
nmpocTpaHcTae”

https://resh.edu.ru/subject/lesson/6083/start/

[ToBTOpEHME TEMBI
"VpaBHeHue
IIPsIMOH,
MPOXOIALIEH
yepe3 JABE TOUKH"

https://zadachi.mccme.ru/2012/jndex.html#&pagel

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,

ypaBHEHUE

https://zadachi.mccme.ru/2012/jndex.html#&pagel




TUTIOCKOCTH B
OTpe3Kax

VYpaBHeHue
TUIOCKOCTH,
HOpMaJIb,
ypaBHEHHE
MJIOCKOCTH B
OTpe3Kax

BekropHoe
IIPOU3BENCHUE

https://resh.edu.ru/subject/lesson/6083/start/

JInneinsie
HEpPaBEHCTBA,
JIMHEHHOE
[IpOrpaMMUpPOBaHU
e

https://zadachi.mccme.ru/2012/jndex.html#&page1

JInnaeiHbie
HEpPaBEHCTBA,
JIMHEHHOE
MIpOrpaMMHUpPOBaHU
e

https://zadachi.mccme.ru/2012/jndex.html#&pagel

10

AHaMTHYECKIE
METO/IbI pacuéra
yIiia MEXIY
MpSIMBIMU B
MHOTOIpaHHUKaX

https://zadachi.mccme.ru/2012/jndex.html#&pagel

11

AHanmuTnyeckue
METO/IbI pacuéra
yria Mexay

https://resh.edu.ru/subject/lesson/5732/start/23384/




IINIOCKOCTAMU B
MHOT'OrpaHHUKax

12

®opmyna
paccTosiHUA OT
TOYKH 10
IUIOCKOCTH B
KOOpAUHATax

13

14

15

16

Haxoxnenue
paccTostHUuM OT
TOYKH J10
IJIOCKOCTH B KyOe

Haxoxnenue
paccTosiHUM OT
TOYKH J10
IJIOCKOCTH B
IIPaBUJIBHOM
nupamuie
KonTponbHas
pabota

" AHanmUTUYECKas
reomeTpus”

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapTHHIE
MHOTOTPaHHUKHU

https://resh.edu.ru/subject/lesson/5732/start/23384/

https://zadachi.mccme.ru/2012/jndex.html#&pagel

https://zadachi.mccme.ru/2012/jndex.html#&page

https://resh.edu.ru/subject/lesson/4912/start/

17

Ceuenus
MHOTOTPaHHUKOB:
METOJI CIIEIOB

https://resh.edu.ru/subject/lesson/4912/start/




18

Ceuenus
MHOFOFpaHHI/IKOB .
CTaHlapTHbIE
IUIOCKOCTH,
MePECCUCHUS
MPSMBIX U
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4912/start/

19

[TapamensHbie
IIpSIMBIE U
IUIOCKOCTH:
napajuieyIbHbIE
ceueHus

https://resh.edu.ru/subject/lesson/6065/start/125651
/

20

[TapamtensHbie
HpsiMble U
IIJIOCKOCTH: PACUET
OTHOLIEHUN

https://resh.edu.ru/subject/lesson/6065/start/125651
/

21

[TapamnensHbie
IIpSIMBIE U
IUIOCKOCTH: YIJIbI
MEXIy
CKPEILMBAIOIUMU
Csl IPSAMBIMH

https://resh.edu.ru/subject/lesson/6065/start/125651
/

22

[TepnienaukynsipH
bI€ TIPSIMBIE U
IUIOCKOCTH:
CTaHJapTHbIC
napsl
NepHEHIUKYISIPHbBI
X IUNIOCKOCTEH U

https://resh.edu.ru/subject/lesson/4724/start/20411/




MPSMBIX,
CUMMETpUU
MHOTOI'PaHHUKOB

23

24

25

[Tepnienaukymnsipu
bI€ MIpsIMbIE U
IJIOCKOCTH:
TEOpeMa O Tpex
NEPpNCHAUKYJIIApax
[lepnenaukynspH
bl MPSMbIE U
IIJIOCKOCTH:
BbBIYUCIICHUA NJINH
B MHOT'OTpaHHHKaX

IloBTOpEHMUE:
IUIOIIAAN
MHOT'OYT'OJIbHUKOB,
bopmyIIB 175
TUTOIIAIEH,
COOOpaKeHUsI
noxoous

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://zadachi.mccme.ru/2012/jndex.html#&pagel

26

IToBTOpEHME:
TUTOTIAIH
MHOTOYTOJIEHUKOB,
dbopmynsl st
IUIOIIAJICH,
COOOpaxeHHs
moaoous

https://zadachi.mccme.ru/2012/jndex.html#&pagel

27

[ToBTOpEHME:
IJI0LIa I

https://zadachi.mccme.ru/2012/jndex.html#&pagel




MHOTOYTOJIbHUKOB,
bopmybl s
TUIOIIAICH,
COOOpaxeHUs
no100us

28

IImomanu ceuenunii
MHOT'OTPaHHUKOB:
TTOIIATU
MMOBEPXHOCTE,
paspe3aHus Ha
4acTH,
COOOpaxeHus

o 100us

https://zadachi.mccme.ru/2012/jndex.html#&pagel

29

30

[lmomaau ceuennii
MHOTOTPaHHUKOB:
1011
IOBEPXHOCTEM,
pa3pe3aHus Ha
4acTH,
COOOpaKEeHUS
noaoous

KonTponbHas
pabota
"[ToBTOpeHue:
MHOTOTpaHHUKH,
ceueHus
MHOTOTPaHHUKOB"

https://zadachi.mccme.ru/2012/jndex.html#&page1

https://zadachi.mccme.ru/2012/jndex.html#&page

31

O0BEM Tela.
O0BeM

https://zadachi.mccme.ru/2012/jndex.html#&page1




IPAMOYT'OJIBHOTO
napajijiejacnuicaa

32

3agauu 00

yIBOEHUU Ky0a, 0
KBajpaType Kyoa;
O TPUCEKLIUH yTIia

https://zadachi.mccme.ru/2012/jndex.html#&pagel

33

34

35

36

CrepeomMeTrpuueck
ue 3a/1a4i,
CBSI3aHHBIE C
00bEMOM
IPSIMOYTOJIBHOTO
napaJiesienumnea

[IpuknanHeie
3a7a4u,
CBsI3aHHBIE C
BBIYHCIICHHEM
00BéMa
MPSIMOYTOJILHOTO
napajuiesenumnesaa

O0BEM mpsiMoit
TPU3MBI

CrepeomMeTrpuueck
ue 3aJa4d,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB MpsIMON
HPU3MBI

https://zadachi.mccme.ru/2012/jndex.html#&page1

https://zadachi.mccme.ru/2012/jndex.html#&pagel

https://zadachi.mccme.ru/2012/jndex.html#&page

https://zadachi.mccme.ru/2012/jndex.html#&page

37

IIpukiagaeie
3a/1a4u,

https://zadachi.mccme.ru/2012/jndex. html#&page1




CBSI3aHHBIC C
00BEMOM MIPSIMOI
PU3MBI

38

Brrancnenue
00BEMOB Te ¢
ITOMOIIILIO
ONPEACIEHHOTO
unrerpaia. O0bEM
HaKJIOHHOM
MIPU3MBI

https://math.ru/problems/

39

Brrancnenue
00BEMOB TEJI C
ITOMOIILIO0
ONPEACIEHHOTO
unrerpaia. O0bEM
MTUPAMHU/IBI

https://math.ru/problems/

40

®dopmyna 00bEMa
MTUPaMUIBL.
OTtHoweHue
00BEMOB NUpaMHJ
C 00LINM yTJIOM

https://math.ru/problems/

41

®dopmyna 00bEMa
MU PAMHUJIBL.
OrtHomeHue
00BEMOB MUPaAMU/T
C 00LINM yTJIOM

https://math.ru/problems/

42

CrepeomeTpuueck
ue 3a/1a4H,
CBSI3aHHBIE C

https://math.ru/problems/




00BéMaMu
HaKJIOHHON
MIPU3MBI

43

44

CrepeoMeTpHriecK
ue 3aJauu,
CBSI3aHHBIE C
o0BEMamMu
MTUPAMUIBI

[IpuknanHeie
3aJ]a4d 10 TEME
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

https://math.ru/problems/

https://math.ru/problems/

45

[IpuknagHeie
3aJ]a4H 110 TEME
"O0bEMBI TENT",
CBSI3aHHBIE C
00BEMOM
MTUPAMHU/IBI

https://math.ru/problems/

46

[IpumeHeHne
00BEMOB.
Brranciaenue
paccTosiHuA 10
IUIOCKOCTH

https://math.ru/problems/

47

KonTposbnas
pabota "O0bEM
MHOTOTpaHHHUKa"




48

Huwmaapuyeckas
MMOBEPXHOCTb,
oOpa3yromue
LMAJIMHIPUYECKOU
MMOBEPXHOCTHU

https://www.desmos.com/geometry?lang=ru

49

Humuaap. [psmoi
KpYIrOBOH
LHATTUHP.
[Tmomans
MMOBEPXHOCTHU
UWIMHIpA

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

50

Konnueckas
MMOBEPXHOCTb,
oOpa3yrommue
KOHHUYECKOM
MMOBEPXHOCTH.
Konyc

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

51

Ceuenue koHyca
IIJIOCKOCTBIO,
napasuieabHON
MIJIOCKOCTH
OCHOBaHUSs

https://math.ru/problems/

52

VY ceu€HHbIit
KOHYC.
Nzobpaxenue
KOHYCOB 1
YCEYEHHBIX
KOHYCOB

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru




53

ITnomane OOKOBOI
MMOBEPXHOCTU U
MOJTHOMN
MMOBEPXHOCTHU
KOHYyca

https://math.ru/problems/

54

ITnomane OOKOBOI
MMOBEPXHOCTU U
TOTHOM
MTOBEPXHOCTHU
KOHYycCa

https://math.ru/problems/

55

CrepeomMerpuueck
ue 3a/1a41 Ha
JI0Ka3aTeNbCTBO U
BBIYMCJICHUC,
MOCTPOCHHEM
CEUYCHUI
LWINHApA, KOHYyca

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

56

CrepeomeTrpuueck
ue 3a/1a4M Ha
JI0Ka3aTeIbCTBO U
BBIUHUCIICHHE,
MOCTPOCHUEM
CEUYCHUI
WIMHApA, KOHYyca

https://math.ru/problems/

57

[Tpuxnagaeie
3aJ1a4H,
CBSI3aHHEBIE C
UUAITUHAPOM

https://math.ru/problems/




58

[Tpuxnagaeie
3aJla4u,
CBA3AaHHBIC C
I_[I/IJII/IHI[I)OM

https://math.ru/problems/

59

Cdepa u map

https://math.ru/problems/

60

Ilepeceyenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cepsl
IUIOCKOCTBIO. Bun
U U300paxeHue
napa

https://math.ru/problems/

61

62

[Iepeceuenue
cdepsl U 1mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cepsl
IJIOCKOCTRIO. Bun
1 U300paXxeHne
mapa

YpaBHeHue
cdepsl. [Tnomanp
cdepsl u e€ gacTei

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

https://math.ru/problems/

63

Cummerpus
cdepsl U mapa

https://math.ru/problems/

64

CrepeomeTpuueck
ue 3a/1a4M Ha

https://math.ru/problems/




JI0Ka3aTelbCTBO U
BBIUHCJICHUE,
CBSI3aHHBIC CO
cdepoit u mapom,
MOCTPOCHHUEM HX
CEUYEHUM
IUIOCKOCTBIO

https://www.desmos.com/geometry?lang=ru

65

66

67

CrepeomeTrpuueck
ue 3a/1a4M Ha
J0Ka3aTeIbCTBO U
BBIUHUCIICHHE,
CBSI3aHHbBIE CO
cdepoii u mapom,
MIOCTPOCHHUEM MX
CEYECHMI
IUIOCKOCTBIO

[IpuknanHeie
3a7a4H,
CBSI3aHHBIC CO
cdepoit u mapom
IToBTOpEHNME:
OKPY>XKHOCTh Ha
IJIOCKOCTH,
BBIUHCIICHHS B
OKPY>KHOCTH,
CTaHJapTHHIC
nmoxoous

https://math.ru/problems/

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

https://math.ru/problems/

68

Paznuunrie
KOMOWHAIINY Te

https://math.ru/problems/




BpaleHus 1
MHOT'OTPaHHUKOB

69

3amauu 1o TeMe
"Tena n
MMOBEPXHOCTH
BpaieHus"

https://math.ru/problems/

70

3amaum o TeMe
"Tena n
MMOBEPXHOCTHU
BpauieHus"

https://math.ru/problems/

71

KoHntposbHas
pabora "Tena u
MIOBEPXHOCTHU
BpauieHus"

72

O06bEM UIMHpA.
Teopema 00
00BEME TIPSMOTO
THHPA

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

73

Brruncienne
00BEMOB Tel ¢
TTOMOIIIBIO
ONPEACIEHHOTO
unTerpana. Oobém
KOHYyca

https://math.ru/problems/

74

IImomamn
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU
KOHYca

https://math.ru/problems/




75

CrepeoMeTpHriecK
ue 3a/1a4u,
CBSI3aHHBIC C
BbBIYUCIICHUEM
00BEMOB
UWIMH]IPA, KOHYyCca

https://math.ru/problems/

76

IIpukianueie
3aJ1a4M 110 TEME
"O0BEMBI U
1011
MIOBEPXHOCTEN

TCI

77

O0BeM mapa u
IIaPOBOTO
cexropa. Teopema
00 00béMe mapa.
[Tnomane chepsl.
CrepeomMeTrpuueck
ue 3a/1a4H,
CBSI3aHHBIE C
BBIYUCIICHHEM
00BEMOB 11apa,
IIapOBOTO
CerMeHTa U
IIIaPOBOT'0 CEKTOpa

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

78

[Tpuxnagaeie
3aJ]a41 110 TEME
"O0BEMBI TEN",
CBSI3aHHBIC C

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru




00BEMOM T1apa u

TIOMIABI0 Cephl.

CooTHomICHHS
MEXITY
ILIOIIAASIMHU
MOBEPXHOCTEUN U
00BEMaMHU
MOIOOHBIX Tell

79

IlonoOHrIe Tena B
MIPOCTPAHCTBE.
N3mMmeHeHue
o0béMa mipu
noxoouu.
CrepeomeTpHrieck
W€ 3a/1a4M,
CBSI3aHHBIE C
BBIYMCIICHHEM
00BEMOB TEJI U
Iomnaaei
MOBEPXHOCTEN

80

KoHntponbHas
pabora "Ilnomaan
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX

TCI

https://math.ru/problems/

81

JBrokeHus
MPOCTPaHCTBA.
OTtobpaxeHusl.
JBuxkeHusd u

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru




paBeHCTBO uryp.

OO0mue cBoiicTBa
IBUKCHUU

82

Bunnl nBuxeHui:
napajieabHbIN
MIepeHoc,
LIEHTpaIbHAas
CUMMETpPHUS,
3epKajibHast
CUMMETpPHUS,
IIOBOPOT BOKPYT
IpsIMON

https://math.ru/problems/

83

[IpeoOpazoBanus
nogoOus. [Ipsimas
u cdepa Ditnepa

https://math.ru/problems/

84

85

I'eomeTrpuueckue
3a/1a4M Ha
IIPUMEHEHHE
JBAKEHUS

KonTponbHas
pabota "BekTopbl
B IIpocTpaHcTee”

https://math.ru/problems/

https://www.desmos.com/geometry?lang=ru

https://math.ru/problems/

86

Ob6o0maromee
noBropenue 11
MOHSITUH U
METOJO0B Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEMaTU3alHs

https://www.desmos.com/geometry?lang=ru




3HAHUM:
"[TapamiensHOCTD
MPSMBIX U
IJIOCKOCTEN B
npocrpaHcrae”

87

88

89

O6o0maromiee
nosTopenue 11
MMOHSTUH U
METOJIOB Kypca
reomerpun 1011
KJIaCCOB,
cucTeMaTu3anus
3HaHui: "BekTopbl
B MpocTpaHcTre"

O06o0maroree
nosTopenue 11
MOHATUHN U
METOJIOB Kypca
reomerpun 10-11
KJIaCcCOB,
CHUCTEMaTU3alUs
3HaHUM: "BekTopbl
B IIpocTpaHcTee"”

Oo6ob6maromee
nosropenue 11
MOHSTUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,

https://math.ru/problems/

https://math.ru/problems/




90

cucreMaTu3anus
3Hanuil: "O0bemM
MHOrorpaHHuka"

O6o0maromiee
noBtopenue 11
MOHSITUH U
METOJOB Kypca
reomerpun 1011
KJIaCCOB,
cUcTeMaTu3aIus
3HaHui: "O0beM
MHOTOIpaHHUKa"

https://math.ru/problems/

91

O06o0maroree
noBTopenue 11
MOHSTUHI U
METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CHUCTEMAaTU3aLHs
3HaHUMU:
"ITnomanu
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX

Ten"

https://www.desmos.com/geometry?lang=ru

92

O6o0miaromiee
nosropenue 11
TOHSTUH U
METOJIOB Kypca
reomerpun 10-11

https://www.desmos.com/geometry?lang=ru




KJIaCCOB,
cucTeMaTu3anus
3HaHUMU:
"IInomanu
MOBEPXHOCTU U
00BEMBI KPYTIIBIX

TEI

93

Htorosas
KOHTPOJIbHAS
pabora

94

95

96

Hrtorosas
KOHTPOJIbHAS
pabora

[ToBTOpEHwue,
00001IeHHE U
CHCTEeMAaTH3alHs
3HAHUH

Hcropus passutus
CTEPEOMETPHUU KaAK
HayKHU U e€ pojb B
pa3BUTUU
COBPEMEHHBIX
MHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

https://yandex.ru/video/preview/365528553189083
8163

97

Ucropus pazsutus
CTEPEOMETPHUH KAK
HAyK{ U €€ POJIb B

pa3BUTUHU

https://yandex.ru/video/preview/1437457020809958
5419




98

COBPEMEHHBIX
WH)KCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazButus
CTEPEOMETPHUH KaK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

https://yandex.ru/video/preview/1437457020809958
5419

99

100

Hcropus pasButus
CTEPEOMETPUH KAK
HAyKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPHUU KaAK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

https://yandex.ru/video/preview/1437457020809958
5419

https://yandex.ru/video/preview/1437457020809958
5419




101

Hcropus pazButus
CTEPEOMETPHUH KaK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

https://yandex.ru/video/preview/1437457020809958
5419

102

Hcropus pasButus
CTEPEOMETPUH KAK
HAYKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

OBILIEE
KOJIMYECTBO YACOB
[10 TIPOTPAMME

102







