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MOSCHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM M3 6A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TaK Kak OO0EClMeYMBaeT BO3MOXXHOCTh W3YYCHHS IUCIHUILIAH
€CTECTBCHHO-HAYYHON HAMPaBICHHOCTH W TPEIMETOB TYMaHUTApHOTO IIHMKIIA.
[TockoNbKy TOTHYECKOE MBIIIUICHUE, (GOpMHUpYyEeMOe TIPH H3yUYEeHUU 00YIarOIIIMMHUCS
MOHSATUUHBIX OCHOB TE€OMETPHH, MPH JOKA3aTeIbCTBE TEOPEM M IOCTPOCHUU
IIEMTOYKH JIOTHUECKUX YTBEPKICHUM TP PEIICHUU T€OMETPHIECKUX 3a/1a4, YMCHUE
BBIJIBUTATh W ONPOBEPraTh THIIOTE3bl HEMOCPEICTBCHHO WCIOJB3YIOTCS TIpH
pEIICHNH 33a7]a4 €CTECTBEHHO-HAYYHOTO [UKJIA, B YaCTHOCTU (PM3MUECKUX 3a/7a4.

[lenp ocBoeHUs mporpaMmbl yaeOHOTO Kypca «['eomeTpus» Ha yriryOonéHHOM
YPOBHE — pa3BUTHE UHANBUIYATBHBIX CIIOCOOHOCTEN O0YYArOIINXCS MTPU U3yICHUH
TEOMETPUU 4Yepe3 00ECTeUeHHe BO3MOXXHOCTH MPUOOPETEHUS M HCIOIh30BAHUS
OoJiee TyOOKHUX TEOMETPUYECKUX 3HAHUM U IEUCTBUMN, CIEIIU(DPUIHBIX T€OMETPHUH,
1 HEOOXOIUMBIX ISl YCIENTHOTO MPOoheCCHOHAIIBHOTO 00pa30BaHuUsl, CBI3aHHOTO C
WCITOJIb30BAHUEM MaTEMAaTUKH.

[IpuopuTeTHEIME 3aladaMu Kypca TE€OMETPpUM Ha YTIyOJIEHHOM YPOBHE,
PACIIMPSIONIMMH ¥ YCUIUBAIOIIUMHE Kypc 0a30BOTO YPOBHS, SIBIISTFOTCSI:

paciMpeHue MpeACTaBIeHUsI 0 TEOMETPUU KaK YacTH MUPOBOUM KYJIBTYpHI
(dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYIKAIOIITIM MHPOM;

dbopMHpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTYpax Kak o
BOKHEUIITUX MATEeMATHYECKUX MOJENSIX, TO3BOJISIFOIIUX OMUCHIBATH M HM3ydaThb
pa3HbIC SIBICHUS OKPY>KAIOIIEro MUpPa, 3HAHUE MOHATHUITHOTO arapara 1o pa3aeny
«CtepeomeTpus» yaeOHOTO Kypca TeOMETPHH;

dbopMupoBaHHEe  yMEHHUS  BIAJeTh  OCHOBHBIMH  TOHSITHSAMH O
MIPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT M yMEHHE HMX TPUMEHSTh, YMEHHS JOKa3bIBaTh TECOPEMBI M HAXOIUTh
HECTaHIapTHBIE CTIOCOOBI pelIeHHs 3a/1a4;

dbopMUpOBaHHE YMEHHUs paclio3HaBaTh HAa YepTEkKaxX, MOJACIAX U B peaJbHOM
MUpE MHOTOTPAaHHUKHA ¥ Teja BpalleHUs, KOHCTPYHUPOBATh T€OMETPUUCCKUE
MOJICIIN;

dbopMHupOBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHUS
MaTeMaTHUECKUX TEeOpHil, (OpMUpPOBAHWE TOHMMAHHWS POJIU AKCHOMATHKH TIpU
MIPOBEJICHUH PACCYKICHHIA,

dbopMupoBaHUE yMEHUS BIAJETh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pEIIeHs, YMEHHUS WX PUMEHSTh, TPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHUS B X0JI€
pEIICHUs CTEPEOMETPUYECKHX 3aJad M 3a7ad C TNPAKTHUYECKUM COJCpKAHUEM,
dbopMUpOBaHHE TPENCTABICHHUS O HEOOXOJUMOCTH JOKA3aTeNbCTB  MPH
000CHOBaHNY MaTEMaTHYECKUX YTBEPKACHUN U POJM AKCUOMATHUKH B TIPOBEACHUN
JEAYKTUBHBIX PACCYKICHUN;



pa3BUTHE M COBEPILICHCTBOBAHME MHTEJUIEKTYalIbHBIX U  TBOPYECKUX
CIOCOOHOCTEHN 00yYaronuxcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEI0BATEIHLCKIX
YMEHHM, KpUTUYHOCTH MBIIIIEHUS, UHTEpPeCca K U3YyUCHHUIO T€OMETPHUH;

dbopmupoBaHre (PYHKIIMOHAILHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHHUSI pAaclo3HABATh TMPOSBICHUS T'€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajibHBIX JKU3HEHHBIX CUTYAIUSIX U MPU U3YyUYEHUH IPYTHX
y4eOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, HCCIEAOBAHMS TOCTPOCHHBIX MOJEIEH,
WHTEPHPETALNUU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMHU JIMHUSAMU y4eOHOTro Kypca «l'eomerpusi» B
10-11 «knaccax sBustorca: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTopsl W  KOOpAMHATBI B
POCTPAHCTBEY, «/|BUKEHUS B MPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSAMWY, PEJICBAaHTHBIMU T'€OMETPUU Ha yriyOJaEéHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCSI KO BCEM COJIEp)KaTelIbHBIM JMHHUSIM yueOHOro Kypca, a
dopMupOBaHHE JIOTUYECKUX YMEHUH pacmpeiensercsi He TOJBKO IO
coJiepKaTeJbHBIM JMHUSAM, HO U 10 rojgaM oOydyenusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJsibTaraM ocBoeHus denepanbHoi paboueit
IpOrpaMMbl, paclpeAeN€HHbIM MO rojaM OOyuYeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIPOCaM 00ydJarommecs
oOpamanich HEOJHOKPATHO. OTO TIO3BOJIAET OpPraHW30BaTh  OBIIAJCHHE
TeOMETPHUECKUMHU MOHITHIMH M HaBBIKAMU MTOCIIE0BATEILHO U MTOCTYNATENBHO, C
COOJIIOZICHUEM TIPUHITUTIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKIIIOUATh B OOIIYIO
CUCTEMY I€OMETPHUYECKHUX MPEJICTABICHUN 00YyYaroMXcs, paciuupsist U yriyouss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIIyOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycinoBus ang  auddepeHumanuu  oOydeHHs, OCTPOECHUS
UHAMBUAYAIbHBIX 00pa30BaTENbHBIX IPOTpaMM, O0OECNeYUTh YriIyOJnEHHOE
U3y4YEeHHE T€OMETPHUU KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

MOJITOTOBUTH OOYYAIOMIMXCA K MPOJOJKCHHIO H3yUYeHUsI MaTeMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, olOecrneurBas MPEEMCTBEHHOCTbh MEXKTY
001mmMM 1 ipodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOJa€HHOM YpOBHE
otBoautcs 204 gaca: B 10 knacce — 102 gaca (3 gaca B Hegento), B 11 knacce — 102
yaca (3 yaca B HEJIEJIIO0).



COJAEPKXAHUE OBYUYEHUA

10 KUIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. I[loHsiTHe 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOE pacnoyioKeHue TMpsAMBIX B MPOCTPAHCTBE: IE€pPECEKarolInecs,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INTIOCKOCTEW B MPOCTPAHCTBE: NAapajlIe/IbHbIC
IPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, TAPAIIIENBHOCTD IIPAMON
u 1iockoct. [lapamienbHoe W LEHTpalbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIENbHOTO MpOEKTUpoBaHUs. M300paxeHue
¢buryp B mapasiesibHON MPOEKIUHU. YTJBI CO HAaNpaBIE€HHBIMU CTOPOHAMHM, YTOJI
MEXKIy NPAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh NIIOCKOCTEN: NapajuieiIbHbIe
IIJIOCKOCTH, CBONCTBA IapaljIeIbHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpadip, Napajljlesienumne,
MMOCTPOEHUE CEUCHUN.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIIEHANKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPALICIBHBIE M IEPIEHAMKYISAPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOu
NEPIEHIUKYJIIPHON IIJIOCKOCTH. OproroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE
OT IPSIMOH J10 TIOCKOCTH, MMPOEKIIUS (PUTYphI HA TUIOCKOCTb. [leprnenuKynspHOCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOcTeM. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M IUIOCKOCTBIO, IBYTPAHHBIN
yIoJI, JMHEWHBIM YIOJI ABYI'PAHHOIO yriya. TpEXrpaHHBIM U MHOTOI'PAHHBIE YTIIBI.
CBoiicTBa IUTOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA INIOCKUX U JABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIiia. TeopemMbl KOCHHYCOB M CHHYCOB I TPEXTPAHHOTO yIJia.

MHOrorpaHHuKu

Buabsl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosjpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapaiutenienunenr, TpsSAMOYTOJIbHBIN MTapaJIETIEIUNE] U €r0 cBolicTBa. KpaTuaiimme
MyTA Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. IIpoctpancTBeHHas
teopema Iludaropa. [lupamuna: n-yronpHas nupaMujia, TpaBUiIbHAs U yCeUEHHAS
nupamubl. CBolicTBa péOep M OOKOBBIX TIpaHEH MNPaBUIBLHONW MHUPAMUJIBI.
[IpaBuiibHbIE MHOTOIPAHHUKH: TpaBUJIbHAs MNpH3Ma U MpaBWIbHAsA MUPaAMHJA,
IpaBUIbHAs TPEYTOJIbHAS MUPaMK/Ia U IPaBUIbHBIN TeTpasp, kKy0. Ilpencrasinenue
O MPABUJIBHBIX MHOTOIPAaHHUKAX: OKTa’Ap, JOAECKAIP U UKOCADIP.



Bolunicnienue 371€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, [OuMaroHai, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
JIOMIAh OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPSMOU pu3Mbl. [Imommans
OOKOBOIl MOBEPXHOCTM M TMOBEPXHOCTH IMPABUIBHOW IHpaMHUAbI, TEOpPEMa O
TUIOIIAAN YCEUEHHOU TUPAMUIBI.

CummeTprss B MPOCTPAHCTBE. OJEMEHTbl CHMMETPUHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MPAaBWIBHOM MHOIOIPAHHHMKE: CHMMETpUS
NapaJuIeeNuIe a, CUMMETPHUs NPABWIBHBIX IPU3M, CHUMMETPHUsS IPABUIBHOU
UpaMUIBbI.

BeKTopsbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U IMPOTUBOIIOJIOKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JICHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoiicTBa ClI0KeHUsI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpAa HA YUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpUM3HAK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasioKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. lIpsmoyrosbHass  cucreMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOPAMHATAMM BEKTOPA U
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopaMu. CKalasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJTACC

Tena Bpamenust

[IoHsATHA: UMIMHOPUYECKAsT TOBEPXHOCTb, KOHHUYECKAS IOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, oOOpasymwIlue IMoBepxHOocTel. Tema BpalieHUs:
UJIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnokenue cepsl
U TJIOCKOCTH, KacaTelbHas TUIOCKOCTh K cepe. M3o0paxenue Ten BpaleHUs Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunesa u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPH3MBbl, HWJIMHIAPA, MUpaMuabl U KoHyca. O0bEM 11apa U 1MapoBOIro
CErMEHTa.

KoMmOunanuu Ten BpalleHus U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
IUJMHIpP, ONHMCaHHas OKoJIo IuiuHapa. Ilepeceuenue cdepsl U 1mapa ¢
mockocThio. Kacanue mapa u cdepbl MmI0CKocThio. [loHATHE MHOTOrpaHHUKA,
ONMCAHHOTO OKOJIO cdepbl, cdeppl, BOUCAHHOW B MHOTOIPAaHHUK WM TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH



nonoOubIx ¢uryp. IlpeoOpa3zoBanue momodbus, romoretus. Pemenue 3agau Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapamienbHO YW TEPHEHAMKYJSIPHO OCH), CEUYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHHUS
CEUEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHHUSA, METOJ MEPEHOCca
CEKYyLIEN TIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepaiuu HaJy BeKTopaMu. BekTopHoe yMHOXEHUE
BeKTOpOB. (CBOMCTBa BEKTOPHOrO yMHOXeHHus. [IpsiMoyrosibHas cucrema
KoOpAMHAT B mpoctpaHcTBe. KoopauHaTel BekTopa. PasioxeHue BeKkTopa Mo
6a3ucy. KoopanHaTHO-BEKTOPHBIN METO] TIPH PEIICHUN T€OMETPUIECKUX 3a/1ad.

JABHKEeHUS B MPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. J[BUKEHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXCHHN. BuIbl JIBWKEHWN: TapayIeNbHBIA TEPEHOC,
LEHTpaJbHAsl CHUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Ditnepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«EOMETPUS» (YIJTYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

1) rpaxxaaHcKoe BOCIMTaHHE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOMIEroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJ€Ha POCCUICKOTO 00111€CTBA, MPEICTABICHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpoOLEIyp
rpaXJIaHCKoro  obmectBa  (BBIOOpPBI, OMPOCBI W JAPYroe), yMEHHUE
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOEe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOLJIOMY M HACTOSILEMY POCCUKWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTHXKEHHH B JAPYrMX HayKax, TEXHOJOTHusX, cdepax
DKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKH U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIETro;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUH, paCCyKICHUI, BOCOPUUMYHUBOCTD K
MaTeMaTUYECKUM acCIleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

cOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUeCKUe 3HAaHUSA B
MHTEpecax 3710pOBOTo U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0pPOBbIO (30pOBOE MUTAaHUE, COAIAHCUPOBAHHBIN PEKUM 3aHATUN U
OTZIbIXa, peryJisipHasl (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATHAX CHOPTUBHO-03J0POBUTEIBHON IE€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0OUs, HHTEpeC K
paznmuyHbiM  cPepaMm  MPOPECCHOHANBHOW  JEATEIBHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEPILIATh OCO3HAHHBIA BBHIOOP
Oynymeli mpodeccurt u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3OBaHUIO U



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OpUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWHN [JIs1 pemieHus 3amad B o0yactu
OKpY’>KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTHIECKOU
HayKH Kak chephl 4eTOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUS LIMBWIA3ALMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKW U MaTEMaTHYECKOMN
KYJIbTYPOU KaK Cpe/ICTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATHI
IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

ba3oBble J1ornyecKkue 1eicTBus:

BBISIBJISAIT M XapaKTEpHU30BaTh CYIIECTBEHHBbIE MPU3HAKKM MaTEeMaTUYECKHX
O0OBEKTOB, TMOHSATUH, OTHOIIEHUM MEXAYy TMOHATHUSMH, (QOPMYIHPOBATH
onpeeeHus] MOHITHM, yCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KIIACCU(PUKALIUHU,
OCHOBaHMS JJI1 0000IICHUS U CPAaBHEHUS, KPUTEPUH MMPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHHUSIX W YTBEPXKIACHUSX, MpEJIaratb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JienaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W
WHIYKTUBHBIX YMO3AKIIOUEHHUH, YMO3AKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemnieHus y4deOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB PEILIEHUs, BEIOUpATh HanboJiee MOAXOAAIINNA C YYETOM CaMOCTOSITENHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieroBarebCKue 1eHCTBUSA:

WCIIOJI30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT IO3HAHUS,
dbopmMyIMpoBaTh  BONPOCH,  (uUKcHpyIOIME  MOPOTUBOpEUYHEe,  MpodIiieMy,



yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, aAPTyMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CINIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIICIOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJUPOBAaTh OOOOIIEHUST W BHIBOABI IO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, MCCIEAOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATH
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISATH Je(UIATHI MH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX JUIsi OTBETa Ha
BOTIPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3UPOBATH U HHTEPIIPETUPOBATH MH(DOPMAITHIO PA3TUIHBIX BUIOB U (hOpM
MIPE/ICTABJICHHUS;

CTPYKTYpUPOBaTh WHGOPMAIHIO, TPEACTABIATh €€ B PA3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TpapUIECKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIun 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE AeiCTBUSA

OO0uenue:

BOCTIpUHUMATH U (POPMYIIHPOBATH CY>KICHHS B COOTBETCTBUM C YCIOBUSMU U
HeJIsIMHA OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
W TIMCBMEHHBIX TEKCTax, JaBaTh TMOSCHEHUS TII0 XOJy peIIeHUs 3aJadu,
KOMMEHTHPOBATH MOJIyYCHHBINA PE3YIIbTAT;

B Xoje 00CYyXIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMHI,
npoOJieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh HJIEH, HAICJICHHBIE Ha TIOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKJICHUSAMH JPYTUX YYaCTHUKOB
nauanora, oOHapy>KMBaTh Pa3jIMuue U CXOACTBO IMO3ULIMN, B KOPPEKTHOM (opme
(dbopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NPEJICTaBISITh PE3yIbTaThl PEIICHUS 3a/a4H, IKCIIEPUMEHTa, UCCIIeIOBaHUS,
NPOEKTa, CaMOCTOSTEIBHO BBHIOMpPATh (QopMaT BBICTYIUICHHS C Yy4ETOM 3a7ad
NpEe3eHTALNU U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe YHHMBepPcAaJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBIIAATh IUIAH, alTOPUTM PEIIECHUS 3a/Ja4H, BBIOMPATh CIOCO0 pemeHus ¢
y4E€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.



CaMOKOHTPOJIb, SMOIUOHAJIbLHbI HHTEJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JACHCTBUN M MBICTUTEIBHBIX MPOIECCOB, UX PE3YIhTATOB, BIAJICThH
crocobamMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca M pe3ysibTaTa PEIICHUs
MaTeMaTHYeCKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa IEJU U YCIOBUSIM, OOBSCHSATH TPUUUHBI
JOCTHKCHUS TN HEJOCTHUKCHHSI Pe3yJIbTaTOB JEATEIIbHOCTH, HAXOUTh OIIUOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eTEJIbHOCTD:

MOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4YeOHBIX 3a7ad, TNPUHUMATh IE€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW PabOThI, pacrpeneiisiTh
BU/JIBI pa0OT, I0TOBApUBATHCS, 0OCYKIATh MPOIIECC U PE3YJIHTAT PaOOTHI, 00001IATH
MHEHUS HECKOJIbKUX JTIOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMbI» B UHBIE), BHIITOJHATH CBOIO YacTh PaOOTHI M KOOPIUHUPOBATH
CBOM JICKCTBUS C IPYTHMH YJICHAMU KOMaH/IbI, OI[CHUBATh KA4€CTBO CBOETO BKJIa/1a
B 0OmuiA TPOAYKT TO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJIEUCTBHSI.

NPEJIMETHBIE PE3YJIbTATHI

K konity 10 kiaacca oOydaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUH TIPHU
pEIIeHNH 3a7a49 U MTPOBEACHUN MAaTEMaTHIECKUX PACCY KICHHUIA,

e TIPUMEHSATHh AaKCHOMBI CTEPEOMETPUN U CIEACTBHS U3 HUX MPHU PEHICHUH
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
IIPOCTPAHCTBE: MEXKAY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
TUTOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (TIpU3Ma,
UpaMU/a, MPSIMOYTOIBHBIN MapajuieNenune, Kyo);

e KIacCUPUIIMPOBATH  MHOTOTPAaHHUKH, BBIOMpAas  OCHOBaHUS IS
KJIaCCU(UKAINH;



CBOOOJTHO  ONEPUPOBAaTHh  MOHATUSIMH, CBSI3aHHBIMU C  CEYEHHUEM
MHOTOIPAaHHHUKOB TJIOCKOCTBIO;

BBITIOJTHSATD napasiesibHOE, LEHTPAIbHOE " OpPTOrOHAIBHOE
POEKTUPOBaHKE (PUTYP HA TUNIOCKOCTh, BBIMOJIHATH H300pakeHus: PUryp Ha
IIJIOCKOCTH;

CTPOUTH CEYEHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBITIOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  IUIOHIAJAM  TOBEPXHOCTEH  MHOTOIpPaHHUKOB  (TMpH3Ma,
nupamuzia), FeOMETPUYECKUX TEJ ¢ IPUMEHEHUuEM (HopmyJt;

CBOOOJHO OMEPUPOBATH MOHATHUAMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTD,
0Cb U TNIOCKOCTh CAMMETPHH, LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (DUTYPBI;
CBOOOJIHO OMEpPUPOBATH MOHSATUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

BBITIOJIHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemarb 3aJadyd Ha JOKAa3aTelbCTBO MAaTEMaTUYECKUX OTHOIIEHUWA U
HaX0/ICHUE T€OMETPUUYECKHUX BETUUYHNH, TPUMEHSISI U3BECTHBIE METOIbI ITPU
pELIEHUH MAaTEMATHUYECKUX 3a7ad IOBBIIIEHHOTO M BBICOKOI'O YPOBHS
CJIO’KHOCTH,;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUH CTEPEOMETPUYECKHX 3a]1a4;
U3BJIEKaTh, NpPeoOpa3oBbIBATh U HMHTEPIPETUPOBATH HHGOPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeJCTaBICHHYI0 Ha
4yepTekKax U pUCyHKax;

NPUMEHSTh TOJIydYEHHbIE 3HAHHUS HAa TMPAKTUKE: CpPaBHUBATh U
aHAJTU3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh U3YUYEHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKu  CPOpMYJIHMPOBAHHON
npoOsemMbl, MOJAEIMPOBATh peajbHble CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIHN C MCIOJIB30BAHUEM T'€OMETPUUECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/1ayi,
CBSA3aHHBIE C HAX0XKJICHUEM F€OMETPUYECKHUX BEJINYMH;

UMETh MpeCTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTUH.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH, CBSI3aHHBIMU C IVWUIMHIPUYICCKOM,
KOHMYECKOW U chepruyecKol TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MIOJTyYCHUS;

OTIEpUPOBAThH MOHATUSIMH, CBSI3aHHBIMU C TEIAMH BPAIICHUS: IIHHIPOM,
KOHYyCcOM, c(hepoii u mapowm;



pacrmo3HaBaTh Tela BpamleHus (LUWIUHAP, KOHYC, cdepa u Imap) H
OOBSACHATH CIOCOOBI MOTYYSHHSI TEJ BPaLCHHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
00BEMBI U TUIONIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalleHUS,
reOMETPUUECKUX TEJl C MPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMMCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WM TEJO
BpalCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/Ty TUIOIMIAIIMU TIOBEPXHOCTENH U 00bEMaMu
[IOJOOHBIX TEN;

n3o0paxaTb u3yyaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TLIIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M TMPeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPEeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHSATH ONEPAlU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOI cUCTEME KOOPAHHAT;
peniaTh reOMETPUYECKHE 3a/1a4u Ha BBIYMCIIEHUE YTIIOB MEXKY MPSIMBIMU U
MJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUM OT TOUKH /10 TJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPHU PEIICHUH;
CBOOOJHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpallEHUS MpHU
napajyieIbHOM  TEpPEHOCE, LEHTPAIbHOM CHUMMETPUU, 3EpPKAIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSAMOM, TpeoOdpa3oBaHus MOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIMHIpPA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYca (TapajuielibHbIe
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILIUHY ), CEUCHHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHU: METOJ CJEIOB, METO[
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO/]] IIEPEHOCA CEKYIIEeH MI0CKOCTH;
J0Ka3bIBaTh T€OMETPHUUECKHE YTBEPKICHHUS;

OPUMEHATh TeoMeTpuueckre (akTbl JJIsl PEIICHHUS] CTEPEOMETPUUYECKUX
3a/a4, MPEANoJiaralouMX HECKOJbKO I1aroB pEeUIeHUsl, €ClIu YCJIOBUS
NPUMEHEHUS 3a/laHbl B IBHOW U HESIBHOM (opMme;



pemaTh 3aJlaud Ha J0Ka3aTelIbCTBO MATEMATHUYECKUX OTHOILICHHN H
HaX0JICHUE T€OMETPUUECKUX BEIIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

NPUMEHSTH MOJTYyYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh, aHATU3UPOBATh
U OLCHUBATh pEajbHbIE CUTyallud, MPUMEHSITh W3y4YCHHBIE MOHSITHA,
TEOPEMBI, CBOMCTBA B TMPOLECCE IOUCKA PEIICHUS MaTeMaTUYECKH
chopMyIUpPOBaHHOM TPOOIEMBI, MOJIEIUPOBATh PEAbHbIE CUTyallMd Ha
A3BIKE TEOMETPUHU, UCCIEOBATh MOCTPOECHHBIE MOJENN C UCIOJIb30BAaHUEM
F€OMETPUYECKUX TOHATUA M TEOopeM, amrmapata anreOpbl, peuaTh
MPAaKTUYECKUE 3a7auyM, CBSI3aHHBIE C HAXOXIEHUEM TIe€OMETPUUYECKUX
BEIIUYWH;

UMETh MpeCTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHBbIe (LM pPOoBbIE)
Kontpoabubie I[IpakTHyeckne
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThI
1 BBeneHue B cTepeoMeTpuio 23 1 https://m.edsoo.ru/NOWEBIM6E
B3anmHoe pacnionoxxenue
2 MIMHOE PACTIONOKCHHIE HPAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
n .
3 apaJlJIeNIbHOCTD MPAMBIX U MJIOCKOCTEN B 2 hitps://m.edsoo.r/USZSI4V3R
MIPOCTPAHCTBE
I1
4 epHeHHH%yHHpHOCTB MPAMBIX H 25 https://m.edsoo.ru/L500L9DOR
MJIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBl ¥ paccTOsSHUSA 16 1 https://m.edsoo.ru/G614X9S 1B
MHororpanHuku 7 1 https://m.edsoo.ru/K415V4D7F
Bekropsl B mpocTpaHcTBE 12 https://m.edsoo.ru/H2P5B1T90
IT , 0000
8 OBTOPCHIE, 000 meHIfe " 5 2 https://m.edsoo.ru/J7Z9U1K8F
CUCTEeMaTHu3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

daekTpoHHbIe (LU(POBHIE)

Ne i/t Kontponbnbsie IlpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
1 AHanuTH4eckasi FeOMeTpHs 15 1 https://m.edsoo.ru/JOCTEFSW6]
IT 6006
2 OBTOPEHHE, 0BO meHI:Ie 1 15 1 https://m.edsoo.ru/R7X1LIN2P
cucTeMaTU3alys 3HaHUH
3 OOBEM MHOTOTpaHHUKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y
Tena BpaeHus 24 1 https://m.edsoo.ru/G9A11L.2B27Z
I 68
5 HOTHA TIOBEPRHOCTI 1 ODBEMET 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTJIBIX TEJ
6 JBro>keHus 5 1 https://m.edsoo.ru/BSGIR2CSE
IT 6006
7 ORTOPCHIE, ODOBIIEHNE 1 17 2 https://m.edsoo.r/C3BSOSK3V
cucTeMaTU3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 2 0

I[TPOTPAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYeHH s

DJIeKTPOHHBbIE HU(POBbHIE
o0pa3oBaTe/bHbIE PecypChl

OcHoBHbIE TIpaBUIIA
U300paXeHUS Ha PUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/C8R5V2L5SW

[TonATHs cTepeomeTpun: TOUKa,
npsiMasi, IIO0CKOCTb,
npocTpancTBO. OCHOBHBIE
npaBujIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napauIeIbHBIX MPSIMbIX
(0Tpe3koB), cepeIMHbI OTpe3Ka

https://m.edsoo.ru/D1J1V7K8M

[TonaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOITNECS
npsiMasi ¥ IMJI0CKOCTb;
HOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/E7TA4A8V7D

ITonsaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOITNECS
npsiMasi ¥ IMJI0CKOCTb;
HOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHHuKH, H300paskeHe
MPOCTEUILNX

https://m.edsoo.ru/M4J5A3Y1F



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F

IPOCTPAHCTBEHHBIX (pUryp,
HECYIECTBYIONINX 00BEKTOB

MHororpanHHuKH, H300paskeHue
MPOCTEUILNX
IPOCTPAHCTBEHHBIX (pUryp,
HECYIIECTBYIOINUX O0OBEKTOB

https://m.edsoo.ru/ROZ8YIY 1A

AKCHOMBI CTEPEOMETPUH U
MEPBLIC CICACTBUA U3 HUX

https://m.edsoo.ru/D8Y2W8X4F

AKCHOMBI CTEPEOMETPUH U
NepBbIE CIECTBUS U3 HUX

https://m.edsoo.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPUHN U
TIEPBBIC CIICJCTBUS U3 HUX.
CrniocoObl 3a1aHUS IPSIMBIX U
MJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U
IJIOCKOCTEMN

https://m.edsoo.ru/L6USBSP1IW

10

N3o06paxkenue ceueHmnit
MUpPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3obpaxenue
nepeceyeHus Moay4eHHBIX
IJIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX ceueHuu pa3HbIMU
oBETaMu

https://m.edsoo.ru/N9HEROU4A

11

N3o00pakeHne ceueHui
MUpaMUJIbI, KyOa U IPU3MBI,
KOTOPBIC MTPOXOIST Yepe3 X
p€bpa. M3obpakenue
MEpCCCUCHUS MOJTYUCHHBIX

https://m.edsoo.ru/C8Y6CORIF



https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F

IJIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEYEHU Pa3HbIMU
LIBETAMH

12

N3o06paxkenune ceueHmit
nUpaMUIbl, KyOa U IPU3MBI,
KOTOPBIE TTPOXOIAT Yepe3 UX
pé6pa. N3obpaxenue
nepeceyeHus Moay4eHHBIX
IJI0CKOCcTel. PackpammmBanue
MOCTPOCHHBIX CEUEHUN Pa3HBIMU
oBETaMu

https://m.edsoo.ru/V8S2D3A6E

13

N3o00pakeHne ceueHui
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3obpaxenue
MEpCCCUCHUS MOJTYUCHHBIX
IJIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX ceueHuu pa3HbIMU
oBETaMu

https://m.edsoo.ru/V3A7D0P9S

14

Merton cnenoB sl TOCTPOSHUS
CEUYECHUN

https://m.edsoo.ru/U6F3IM4W3T

15

Merton cre0B i TOCTPOSHUS
ceuenui. CBolicTBa
MepEeCeUCHU I PSMBIX U
IJIOCKOCTEH

https://m.edsoo.ru/B1D7X2R51

16

Meropn cien0B a1 IOCTPOEHUS
ceyenuil. CBoricTa
MepeCceUCHU I PSMBIX U
IJIOCKOCTEMN

https://m.edsoo.ru/K6S2Y2T4X



https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I
https://m.edsoo.ru/K6S2Y2T4X

17

[Toctpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTeKel U 3aMUCh
I1aroB MOCTPOEHUS

https://m.edsoo.ru/C4W6Z8A9L

18

[Toctpoenue ceueHui B
nupamuie, Kyoe mo Tpém
ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTeKel U 3aMUCh
1aroB MOCTPOEHUS

https://m.edsoo.ru/M1G3J6Q0T

19

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1mo Tpém
ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTeKel U 3aMUCh
1aroB MOCTPOEHUS

https://m.edsoo.ru/R3U3MONSI

20

[Toctpoenue ceueHuii B
nupamuie, Kyoe 1mo Tpém
ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTeKel U 3aMUCh
I1aroB MOCTPOCHUS

https://m.edsoo.ru/C3USN6S7U

21

[ToBTOpEHME TUIAHUMETPUH:
Teopema 0 mpONMOPLHOHATBHBIX
otpeskax. [lomooue
TPEYTOJIbHUKOB

https://m.edsoo.ru/S5U5B1J8X

22

[IoBTOpEHME IUIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEYEHMSIX Ha BBIHOCHBIX
yepTexax. Mcropus pa3Butus
IJIAHUMETPUH U CTEPEOMETPUH

https://m.edsoo.ru/X208V7MOM



https://m.edsoo.ru/C4W6Z8A9L
https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M

23

KonTtponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/U6AQ0T2Z1X

24

BzauMHoe pacrnionoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaronmecs npsiMele.
[Ipu3Haky cKpelmuBarOMUXCs
npsmMbIx. [lapamnensHbie
IPsIMBIE B IPOCTPAHCTBE

https://m.edsoo.ru/I6 W5Z5L3V

25

Teopema o CylIeCTBOBAHUU U
€UHCTBEHHOCTH IIPSIMOM
HapaJuIeIbHOM TaHHOU IIPSIMOH,
MPOXOJIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIlel Ha
JlaHHOU mpsimoit. JlemMma o
NIEPECEUCHNH NapaIeIbHbIX
IPSIMBIX IJIOCKOCTBIO

https://m.edsoo.ru/R1T2G0Z4E

26

[TapamienbHOCTD TPEX MPSIMBbIX.
Teopema o TpEX mapaeabHbIX
npsMbIx. Teopema o
CKPEIIHUBAIOIINXCS MPAMBIX

https://m.edsoo.ru/BSB7N7L1X

27

[TapamnensHoe
npoektupoBanue. OCHOBHBIE
CBOICTBA MapaJJIETBLHOTO
npoekTupoBanus. M3o0paxenue
pasHbIX (Uryp B mapauieabHOU
MPOEKIUU

https://m.eds00.ru/J9X479V3V

28

[lenTpanbHas NpoeKIusi. Yo ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
Yroa Mexay npsmMbIMU

https://m.edsoo.ru/T3L2A9K4T



https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V
https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T

29

3amayu Ha JJOKa3aTeabCTBO U
HCCIIEIOBaHHE, CBI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/O0U1V2R41

30

[ToHATHS: mapaIeIbHOCTD
IIPSIMOM U INIOCKOCTU B
npoctpanctse. [Ipu3nak
MapajuieIbHOCTH MPSIMOUN 1
rockocTh. CBOMCTBA
MapajuieIbHOCTH MPSIMOUN 1
IJIOCKOCTH

https://m.edsoo.ru/V5FOI6L9F

31

['eomeTpuyeckue 3a1auu Ha
BBIUKCJICHHUE U JOKAa3aTeIbCTRO,
CBSI3aHHBIE C MMapaJIEIbHOCTHIO
MPSMBIX U TJIOCKOCTEN B
MPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

ITocTtpoenue ceuenus,
MPOXOJSIIETO Yepe3 TaHHYI0
pSIMYIO Ha YepTexXe U

MapajuIebHOTO JPYTOW MPSIMOI.

PacuéT oTHOILIEHU

https://m.edsoo.ru/SOV4S5G1W

33

[TapannensHas npoekuus,
PUMEHEHHUE JJI1 TOCTPOCHUS
cedyeHHI KyOa u
napasienenunena. CBolcTBa
napajicjicnmIcaa U mMpu3mMbl

https://m.edsoo.ru/F504V6P3D

34

[TapannenbHbIE ITIOCKOCTH.
[Ipr3Haku napamiebHOCTH
JIBYX TIJIOCKOCTEM

https://m.edsoo.ru/V9E3I4F 1IN



https://m.edsoo.ru/O0U1V2R4I
https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N

35

Teopema 0 napaieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAILIEH Yepe3 TOUKY, HE
MIPUHAJICIKALYIO TAHHON
IUIOCKOCTH U CIIEICTBUS U3 HEE

https://m.edsoo.ru/YOH2G119Y

36

CaolicTBa napamieabHbIX
IJIOCKOCTEM: O MapaieIbHOCTH
IPSMBIX [TEPECEUECHUS TIPU
MEPECEUECHHH JIBYX
napajulebHbBIX MIOCKOCTEN
TpeTben

https://m.edsoo.ru/S8H4P6L&B

37

CBolicTBa napauiesibHbIX
MJIOCKOCTEH: 00 OTpe3Kax
NapayIeIbHbIX MPSAMBIX,
3aKJIIOUEHHBIX MEXKITY
napajuieIbHbIMU TIOCKOCTSIMU;
0 [IEpECEeYEHUN IPSIMOH C IBYMs
napajuieIbHbIMU TIOCKOCTSIMHU

https://m.edsoo.ru/JOE9T2Z4N

38

[ToBTOpEHHME: TEOpema
[Tudaropa Ha mIockocTu

https://m.edsoo.ru/N3R3Q1A8C

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/P1ID6B5SW9A

40

CgoiicTBa ky0a 1
PSMOYTOJIBHOTO
napasenenumnena

https://m.eds00.ru/J9Z21G2K3Y

41

Beruncnenne uimH OTpe3KOB B
Ky0Oe U IpsIMOYTOJIbHOM
napaieNenumne e

https://m.edsoo.ru/L1C714Q7S



https://m.edsoo.ru/Y0H2G1I9Y
https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N
https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S

42

[lepnieH IUKyYIIAPHOCTD NPSIMOM U
mockocth. [Ipu3nak
NEPIECHIUKYJIAPHOCTH IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/UIH707Z3M

43

[leprieH IUKyYIIAPHOCTD NPSIMOU U
mrockoctu. [Ipusnak
NEPIECHIUKYJIAPHOCTH IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/L2C3BIM1F

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOH,
IIPOXOMAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEePIECHANKYIISIPHON K
IUIOCKOCTH

https://m.edsoo.ru/R9Q6P2P7D

45

ITnockoctu n
NEepPHEHANKYIISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKaX

https://m.edsoo.ru/K5Z9K8WI1F

46

ITnockoctu n
NEepPHEHANKYIISIPHBIE UM TIPSIMbIE
B MHOT'OTpaHHUKAaX

https://m.edsoo.ru/J7S7G7R9R

47

[lepnieHanKyIp U HAKJIOHHASL.
ITocTpoeHue nepneHuKyIspa
N3 TOYKHU Ha OPAMYIO

https://m.edsoo.ru/UOF8O1T5Y

48

[leprieHquKyIslp ¥ HAKIOHHAS.
[TocTpoenue nepneHauKyIsApa
U3 TOYKH Ha MPSIMYIO

https://m.edsoo.ru/HI9H5P6ASZ

49

Teopema o TpEx
nepreHauKysipax (mpsmast u
obOpatHas)

https://m.edsoo.ru/L6J8G6YOL



https://m.edsoo.ru/U1H7O7Z3M
https://m.edsoo.ru/L2C3B9M1F
https://m.edsoo.ru/R9Q6P2P7D
https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L

50

Teopema o Tpéx
NepreHauKysipax (mpsmast u
obOpatHas)

https://m.edsoo.ru/O1D710S6G

51

Yron mexny
CKPELIUBAIOIIMMUCS TPSIMBIMHU

https://m.edsoo.ru/N3E9I9G2L

52

[Touck nepreHIuKyIpHBIX
IPSIMBIX C TOMOILIBIO
NEPIEHIUKYIISPHBIX TIOCKOCTEN

https://m.edsoo.ru/G2D4N3N9F

53

OpToroHajibHOE
IPOEKTUPOBAHHE

https://m.edsoo.ru/H8F5D4U60

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
MIUPAMHUJIBI C TOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU

https://m.edsoo.ru/M6SOW4E2T

55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
HNUPAMUJIBI C TOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU

https://m.edsoo.ru/G6E2G4F9X

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IJIOCKOCTH.
[ImockocTu cummerpuil B
MHOT'OTpaHHHUKaX

https://m.edsoo.ru/I401E8T3 A

57

[Tpu3Hak neprneHIuKyIsIpHOCTH
IIPSIMOM M INIOCKOCTH KakK
CJIEICTBUE CUMMETPUHU

https://m.edsoo.ru/G4B0S5L2H

58

[IpaBUIBEHBIE MHOTOTPAHHUKH.
Pacu€t paccTosiHUi OT TOYKH 10
ILIOCKOCTH

https://m.edsoo.ru/Y8UINOO3I



https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F
https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I

59

IIpaBuIbHBIE MHOTOI'PAaHHUKHU.
Pac4uét paccTosiHUi OT TOYKH 10
ILIOCKOCTH

https://m.edsoo.ru/U9L8Z506G

60

CriocoObl OIyCTHTD
MEPHEHAUKYIAPBL: CHMMETPHUS,
CABHUI TOYKH I10 HapaHHeHbHOﬁ
PAMOM

https://m.edsoo.ru/Q603JOU3H

61

CnBur no HenapamieabHOU
IPSIMOM, U3MEHEHUE PACCTOSTHUI

https://m.edsoo.ru/M1L7E7D6A

62

KontponbHas padota
"B3zauMHOe pacronoxeHue
MPSAMBIX U TJIOCKOCTEN B
npocTpaHcTse”

https://m.edsoo.ru/T8K8J1Y2H

63

[ToBTOpEHME: YTOI MEKITY
IPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIHLHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/X7B1B0ASA

64

[ToBTOpEHME: YTOI MEKITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/IOVININSR

65

I'eomerpuueckue meToabl
BBIUMCJICHHS YTJIa MEX]TY
IPSIMBIMU B MHOTOTPaHHHUKAX

https://m.edsoo.ru/HOI1 YSC6L

66

JIByrpansslii yroia. CBOHCTBO
JMHENHBIX YIJIOB IBYTPAHHOTO
yriaa

https://m.edsoo.ru/X7A6Z8N30



https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H
https://m.edsoo.ru/M1L7E7D6A
https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O

67

[IepnieHqUKyIISIpHBIE IIIIOCKOCTH.
CBoiicTBa B3aUMHO
MePIEHIUKYIISPHBIX TUIOCKOCTEH

https://m.edsoo.ru/J4FOU6L9E

68

[Ipu3Hak nepneHuKyIsIpHOCTH
IJIOCKOCTEM; TeopeMa O MPsIMOM
[IEPECEUCHMS IBYX IIIOCKOCTEH
NEPIECHIUKYIJIAPHBIX TPEThEN
IUIOCKOCTH

https://m.edsoo.ru/DOOSTSPOH

69

[IpssMOyTOIBHBII
napasuieNienunesn; Kyo;
U3MEPEHMs], CBOMCTBA
IPSIMOYTOJIBHOTO
napajuleenune1a

https://m.edsoo.ru/J2B8Q2D10

70

Teopema o AuaroHanu
HPSIMOYT'OJILHOT'O
napajuiejenunea u clieICTBUE
u3 Heé

https://m.edsoo.ru/PSH4F1Q1Z

71

CrepeoMeTrpuueckue u
IMMPUKJIAAHBIC 3a1a4U, CBA3aHHLIC
CO B3aUMHBIM PaCIIOJIOKCHHUEM
MMPAMBIX U IMJIIOCKOCTH

https://m.edsoo.ru/Q3R0P4X4C

72

[ToBTOpEeHUE: CKpEeUIUBAIOILIMECS
HpsIMbIC, NTapajjieIbHbIE
IMJIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OIrpaHHUKax

https://m.edsoo.ru/B61303U7D

73

[Tapa mapannenbHbIX
IJIOCKOCTEN Ha
CKpCIIMBAOIINXCA TPAMBIX,
paccTosTHUE MEXIY

https://m.edsoo.ru/X3X5J3X5T



https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O
https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T

CKPELIMBAIOIIMMUCS MPSIMBIMH B
MPOCTHIX CUTYAIUAX

74

PaccrosiHHEe OT TOYUKH 1O
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/B7P9A6W8Z

75

Breruncnenue paccrosHuit
MEX1y CKPEIUBAIOIIUMUCS
MMpAMBIMHA C TIOMOIIBIO
NEPIEHIUKYIISIPHON IIIIOCKOCTH

https://m.edsoo.ru/Q7G3E304D

76

Tpéxrpannslii yro,
HEPaBEHCTBA JUISl TPEXIPAHHBIX
yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB
JUIsl TPEXTPAHHOIO yTIila

https://m.edsoo.ru/GON2HSL1K

77

DneMeHTHI chepruIecKoit
TE€OMETPHH: Te0/Ie3NUECKUe
JIMHUM Ha 3emiie

https://m.eds00.ru/G6S6I9IN7S

78

KoHnTtposbnas padota "Yrib1 u
paccrostHus"

https://m.edsoo.ru/E3R7Z8K3P

79

CucreMatu3anys 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

https://m.edsoo.ru/Y7Y0C4M 1P

80

[Tupamuga. Buasl nupamu.
IIpaBunbHas nupamuna

https://m.edsoo.ru/U0QOK3 X9V

81

[Tpusma. [Ipsamast u HaKIOHHAA
npusMmsl. [IpaBuiibHas nmpusma

https://m.eds00.ru/T6Q3VINIT



https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D
https://m.edsoo.ru/G9N2H5L1K
https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T

[IpsimMoit napainenenunen,

82 MPSMOYTOJIbHBIN 1 https://m.edsoo.ru/Y8K3IN7USA
napajuienenunesn, Kyo
B .

83 PITYICILIE MHOTOTpAHHHICH 1 https://m.eds00.ru/C6HSO9WO0O
Teopema Ditnepa
BrImykiibie MHOTOrpaHHHKH.
Teopema Ditnepa. Ilpa e

84 peMa JHJIepd. LipaBitiIbH 1 https://m.eds00.ru/S5T4Y91L.2C
Y TIOTYTIPaBUIIbHBIE
MHOTOTPaHHUKHU
KonTponbhas pabora

85 " HTPOIIPHAT P "T 1 https://m.edsoo.ru/C7F1R4JOL

MHoOrorpaHHUKH

I1

86 OIVITHE BEITTOpa Ha THIOCKOCTH 1 https://m.edsoo.rw/LSL3AZWAG
U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/Y6O7R8X50

88 Pa3zHocTh BEKTOpOB 1 https://m.edsoo.ru/B6X5SW5SWOI

89 [IpaBuno napamienenumnena 1 https://m.edsoo.ru/Y7R20406E

90 YMHOKXEHHE BEKTOpaA Ha YUCIIO 1 https://m.edsoo.ru/CITE8O8DEX
Paznoxxenue Bektopa o 6aszucy

91 TPEX BEKTOPOB, HE JIEKAIIUX B 1 https://m.eds00.ru/I9T9O3VSN
OJHOM TIOCKOCTH

92 CxansgpHOe MpOou3BeICHUE 1 https://m.edsoo.ru/COU6ATEQS
B

03 PIAMCIICHIE YIa MEAAY 1 https://m.eds00.rw/G3U3FIGSM
BEKTOpPaMH B IIPOCTPAHCTBE
I .

94 POCTEHIIHIE Saatn © 1 https://m.edsoo.ru/T9SSE2Q4M
BEKTOPaMHU
[Ipocreiimne 3axauu ¢

95 POCTEHIIHE 3alaiH 1 https://m.eds00.ru/S2Z1V7G5C

BEKTOpaMHU



https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C

[Ipocreiimume 3anauu ¢

96 1 https://m.edsoo.ru/VS8C1BINS5I
BEKTOpaMHU
I N

97 DOCTCHIIHE Salati © 1 https://m.edsoo.ru/D3R5Q6A 1D
BEKTOpaMHU
O00011eHNE U CUCTEMATU3ALMS

98 . 1 https://m.edsoo.ru/N3L3C7L9Z
3HAHUI
O0001IeHNEe U cCHCTEMATH3AIINS

99 B 1 https://m.eds0o0.ru/W0Z4C7Y3K
3HAHUI

100 Hrorosast kKoHTpoJIbHAS paboTa 1 https://m.edsoo.ru/RSCSM2X4V

101 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/D8F2MOV 7L
0000

102 © HuleHHe 1 cucTeMatisatit 1 https://m.edsoo.ru/KIN7X0B8K
3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KJIACC

KoandyecTBo yacoB

Ne Hdara JJIeKTPOHHBbIE HU(POBBHIE
n/n Tewa ypoxa Bcero Kontpoapupie  Ipakruueckue u3ydeHHs: o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHatsl BEKTOpa Ha 1 https://m.edsoo.ru/M412M8V3N
MJIOCKOCTH U B IPOCTpaHCcTBe"

2 HosToperine TeMbr "CKaJ:ﬂpHoe 1 https://m.edsoo.ru/DOAOD4LEX
IIPOU3BEJICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Beruncienue yriia Mexmy 1 https://m.edsoo.ru/YOOSFSWOB
BEKTOpaMH B MPOCTpaHCTBE"
[ToBTOpEeHue TeMbl "YpaBHEHHE

4 IPSIMOM, IPOXOIAIIEH Yepes 1 https://m.edsoo.rt/W5P7F1X0Q
IBE TOYKHU"
YpaBHEHHE IOCKOCTH,

5 HOpMaJb, ypaBHCHUE 1 https://m.edsoo.ru/NOZ9M5B1P
IUIOCKOCTH B OTPE3Kax
YpaBHEHHUE MIOCKOCTH,

6 HOpMaJb, ypaBHEHHUE 1 https://m.edsoo.ru/J6Q3H7U4W
IUIOCKOCTH B OTPE3Kax

7 BekTopHoe npousBenenmne 1 https://m.edsoo.ru/E3T5Q9X10

8 HHHefI HIBIE HEDABCHETES, 1 https://m.edsoo.ru/M5B4P8R1M
JUHENHHOE NPOrPaMMHUPOBAHKE

9 HHHefI HPC HepaBenctTsa, 1 https://m.eds00.ru/J2R6V8JST
JMHENHOE NPOrPaMMHUPOBAHHE



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T

10

AHaTUTHYECKUE METOIBI
pacuéra yria Mex1y IpsIMbIMH
B MHOTOTpaHHUKaX

https://m.edsoo.ru/UIE2F6L4N

11

AHaTUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMU B
MHOTOT'PaHHHUKAX

https://m.edsoo.ru/I1P9I2K6Y

12

dopmyiia pacCTOSIHUA OT TOYKH
JI0 TNIOCKOCTH B KOOPJAUHATAX

https://m.edsoo.ru/L4N3C7H3S

13

Haxoxnenue pacctostHuii oT
TOYKH JI0 TFIOCKOCTH B KyOe

https://m.edsoo.ru/K4F7Y9HSE

14

Haxoxnenue paccrostHuii oT
TOYKH JI0 TJIOCKOCTHU B
MPaBWIHLHON TUPaAMHUJIE

https://m.edsoo.ru/P1M3Z8S9B

15

KontponsHas pabora
"AHanutuueckas reomeTpus”

https://m.edsoo.ru/O6YIN8SJ6F

16

Ceuenus MHOI'OI'paHHUKOB!
CTaHJAPTHBIC MHOT'OT'PAHHUKN

https://m.edsoo.ru/Y507H6D21

17

CeueHust MHOTOTPAaHHUKOB:
METOJ CIIEJIOB

https://m.edsoo.ru/VOD1G9X1Z

18

CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHBIE TNIOCKOCTH,
HepeceyeHus NPsSMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/R2L71310C

19

[TapamienbHbIe IPSIMBIE U
IIJIOCKOCTH: TapaJlIesIbHbIE
cedyeHus

https://m.edsoo.ru/USA8B2N7D



https://m.edsoo.ru/U1E2F6L4N
https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D

20

[TapamienbHble IPSIMBIE U
MJIOCKOCTH: PacUY€T OTHOLIECHUM

https://m.edsoo.ru/G2F7Q7M31

21

[TapamienbHble IPSIMBIE U
IIJIOCKOCTH: YIJIBI MEXAY
CKPELIUBAIOIMMUCS IPIMBIMU

https://m.edsoo.ru/HSN8Q7D4F

22

[leprieHAuKyISIpHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJAPTHBIE Mapbl
NEePIEHIUKYIIAPHBIX
IIJIOCKOCTEN U NPSAMBIX,
CUMMETPUU MHOTOTPAHHUKOB

https://m.edsoo.ru/M6EQOE9A1J

23

[lepnenauKyasipHBIE TPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIpax

https://m.edsoo.ru/Z0B5T4K4Y

24

[leprieHquKyIsIpHBIE TIPSIMbIE U
MJIOCKOCTH: BBIYUCIICHUS JUIUH B
MHOTOTpaHHHKaX

https://m.edsoo.ru/S616Z2N2V

25

IToBTOpenue: miomanu
MHOTOYTOJLHUKOB, (POPMYJITBI
JUTS TUTOTIA/IeH, cCoOOpaKeHus
monoous

https://m.edsoo.ru/M8Y7R6C9P

26

IToBTOpenue: miomanu
MHOTOYTOJTEHUKOB, ()OPMYIIBI
JUTS TUTOTIA/IeH, cCooOpaxeHus
rmonoous

https://m.edsoo.ru/P3O3BIP5Y

27

IToBTOpenue: miomanu
MHOT'OYTOJIBHUKOB, (hOPMYJIbI
JUTSI TITOACH, COOOpaKEHUS
monoous

https://m.eds00.ru/J3SO0D8GEL



https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F
https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L

28

IImomanu ceueHuit
MHOTOT'PAaHHUKOB: TIIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS IO 100Ms

https://m.eds0o.ru/T9A2X9T7Q

29

ITmomanu ceueHuit
MHOTOTPaHHHUKOB: TUIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O 100Ms

https://m.edsoo.ru/N3G5E2Q3L

30

KonTtponbHas pabora
"IloBTOpEHNE: MHOTOIPaHHUKH,
CEYEHUs] MHOTOTPaHHUKOB"

https://m.edsoo.ru/H9J2P1A4J

31

O0BpéM Tena. O0beEM
PSMOYTOJIBHOTO
napasuieNienumne1a

https://m.edsoo.ru/J517C2D2E

32

3amaun 06 yaABOCHHH Ky0Oa, O
KBaJIpaType Ky0a; 0 TPHCEKITUH
yria

https://m.edsoo.ru/O0J1IR6V3X

33

CrepeomeTpryecKHe 3a1auu,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napasuiesenumnena

https://m.edsoo.ru/T1F1DI116C

34

[IpuxnanHele 3amauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BbEMa MPSMOYTOTLHOTO
napasuiesenumnena

https://m.edsoo.ru/P6USYIMIE

35

O06BEM npsAMOi TPU3MBI

https://m.edsoo.ru/L3X9Q5VEM



https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M

36

CrepeomeTpuyieckue 3aj1auu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB MPSIMOI TTPU3MBI

https://m.edsoo.ru/M6VOH8Y 7R

37

[IpuxnanHele 3amauu,
CBsI3aHHBIE C 00BEMOM MpsMON
IIPU3MBI

https://m.edsoo.ru/M2E50Q416V

38

Boruncnenue 005EMOB Te ¢
MTOMOUIBIO ONPENEIIEHHOTO
uHTerpaia. OObEM HaKIIOHHOM
IPU3MBI

https://m.edsoo.ru/V6D1P3R5V

39

Brranciaenne 00bEMOB TeN C©
TIOMOIIIBIO OTIPEIEIIEHHOTO
uHTerpaia. O0bEM nupamMusl

https://m.edsoo.ru/L8T5DOMER

40

®dopmyna 00bEMA TUPAMUJIBL.
OTtHo1IeHne 0OHEMOB MTUPAMUT
¢ 00ITUM yTIIOM

https://m.edsoo.ru/S4P1G4P6H

41

®opmyia 00bEMa MUPaAMHIBL.
OtHomeHne 00eMOB MTUPAMH/]
¢ 00ITUM yTIIOM

https://m.edsoo.ru/ISU3A1X0B

42

CrepeomeTpuyieckue 3a/1auu,
CBSI3aHHBIE C 00bEMaMU
HAKJIOHHOM IPU3MBI

https://m.edsoo.ru/S2M5U3GOK

43

CrepeomeTpryecKHe 3a1auu,
CBSI3aHHBIE C 00bEMaMU
UpaMU/IbI

https://m.edsoo.ru/L6U20Q6S8K

44

[TpuknaaHbIe 3a/1a49H 110 TEME
"O0BEMEI TEN", CBA3AHHEIC C
00BEMOM HAKIIOHHOW TTPU3MBI

https://m.edsoo.ru/G2P3V6P4C



https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V
https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C

45

[IpukitagHble 3a1a4u 110 TEME
"O0BEMEI TEN", CBA3AHHEIC C
00BEMOM TTHPAMUIBI

https://m.edsoo.ru/O3H9IB7X4V

46

[Tpumenenne 00BHEMOB.
Brruucnenue paccrosHus 10
IIJIOCKOCTH

https://m.edsoo.ru/FOA1T6F3Z

47

KonTtponbnas padora "O0bEM
MHOTOTrpaHHHKA"

https://m.edsoo.ru/F3G2U1F6N

48

[{unuHIprYeckas MOBEPXHOCTD,
00pa3yroIue MUIHHIPUIECKON
MTOBEPXHOCTH

https://m.edsoo.ru/B2R8N4E5X

49

Hunusnp. Ipamoi kpyrosou
uuiuHap. [nomans
MOBEPXHOCTH LIWJIMHAPA

https://m.edsoo.ru/I7V3IWOV1B

50

KoHnnueckast noBepXHOCTB,
o0pa3yronire KOHHIeCKOM
nosepxHoctu. Konyc

https://m.edso0o0.ru/Z705VSFOT

51

CedeHue KOHyca MIOCKOCTHIO,
MapajuieIbHOM IIII0OCKOCTH
OCHOBaHUS

https://m.edsoo.ru/A1P1E8Z1V

52

Y ceu€HHbI KOHYC.
N300pakeHne KOHYCOB
YCEUYEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

[Tnomans 6OKOBOM
MTOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYcCa

https://m.edsoo.ru/A2N3J7D27Z



https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X
https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z

54

[Tnomaae GoxoBOH
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTU KOHYcCa

https://m.edsoo.ru/AOVOISLI1K

55

CrepeomeTpuueckue 3aa4 Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHUC,
MIOCTPOEHUEM CEUECHU U
HWIMH]Ipa, KOHYyCca

https://m.edsoo.ru/O9U9S1J0E

56

CrepeomeTrpuueckue 3aa4 Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHUC,
MIOCTPOEHUEM CEUECHU U
LWIMHIpA, KOHyCca

https://m.edsoo.ru/JSUOH2A2M

57

[IpuknagHeie 3a1a4u,
CBsA3AHHBIC C I_II/IJII/IHI[pOM

https://m.eds00.ru/Z900X4X97

58

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C IMJIMHIPOM

https://m.edsoo.ru/U4W2DIN4Y

59

Cdepa u map

https://m.edsoo.ru/D2M8Q1Q9M

60

[Tepeceuenue cdepsl u mapa ¢
mIockocThio. Kacanue mapa u
cdepsl TUIOCKOCThI0. By u
n300pakeHue mapa

https://m.eds00.ru/Q0V2D9T2C

61

[Tepeceuenue chepsl u mapa c
mIockocThio. Kacanue mapa u
chepsl IIockocThi0. Bua u
n300pakeHue mapa

https://m.edsoo.ru/T1S7U4C8E

62

VYpaBuenune chepsl. [Lnomans
chepsl 1 e€ yacTeit

https://m.edsoo.ru/O4A7V3I3L

63

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/M1US5SL5B8Z



https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z

64

CrepeomeTrpuueckue 3aa4 Ha
JI0KAa3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOi U 1apom,
MIOCTPOEHUEM MX CEUCHUH
IJIOCKOCTBIO

https://m.edsoo.ru/A7L8SS8U6E

65

CrepeomeTpuueckue 3aa4i Ha
JI0KAa3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOi U 1apom,
MIOCTPOEHUEM MX CEUCHUH
IJIOCKOCTBIO

https://m.edsoo.ru/FEW7Q8M8S

66

[IpuxnanHele 3amauu,
CBSI3aHHBIE CO c(hepoil U mapom

https://m.edsoo.ru/PO0T2G5X0D

67

[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUSA B
OKPYXHOCTH, CTaHJIapPTHHIC
moxoous

https://m.edsoo.ru/F9COG7A1V

68

Paznnunble KOMOMHALIUY TEN
BpaIIeHUsI U MHOTOIPAHHUKOB

https://m.edsoo0.ru/M9X1Y9CIM

69

3amaun o TeMme "Tena u
MMOBEPXHOCTH BpalieHus"

https://m.edsoo.ru/N4BOF4R3E

70

3anauu o reme "Tena u
NIOBEPXHOCTH BpaleHus"

https://m.edsoo.ru/A6W6V5B7D

71

KonTtponbnas padora "Tena u
NIOBEPXHOCTH BpaleHus"

https://m.edsoo.ru/Y9Q1P8D6A

72

O6Beém muuHApa. Teopema 06
00BbEME MPSMOTO UITUHIPA

https://m.edsoo.ru/S4D1E8J7S



https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V
https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S

73

Brrancienue 0068M0OB TENI ©
TTOMOIIIBIO OMIPEIEIIEHHOTO
uHTerpana. O0bpEM KOHYyca

https://m.edsoo.ru/G2P3E3T9N

74

TInowanu OOKOBOI U IOJIHON
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/HOZ3J5BOL

75

CrepeomeTpryecKue 3a1auu,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB IMITUHIPA, KOHYCA

https://m.edsoo.ru/ROB3L5Q3H

76

[TpuknagHbIe 3a1a49H 110 TEME
"OO0BEMBI U IUIOIIAAN
MOBEpXHOCTEM Ten"

https://m.edsoo.ru/GOMIN4VIR

77

O06BEM mapa 1 1apoBoro
cektopa. Teopema 00 06bEMe
mapa. [Tnomans chepsr.
CrepeomeTpuyecKHe 3a1a4u,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB 11apa, MapoBOro
CerMEHTa U IAapOBOI'0 CEKTOpa

https://m.edsoo.ru/USE8V1S8K

78

[TpuknagHbIe 3a1a49H 110 TEME
"O0BEMEBI TEN", CBA3AHHEIC C
00BEMOM 11apa U TIIOIIAIBIO
cdepsbl. COOTHOMICHUS MEKTY
TUTOMIA/ISIMU TTOBEPXHOCTEH U
00bEMaMHK MOTOOHBIX TEI

https://m.edsoo.ru/F2B9V6K3V

79

IToxoOuEble Tena B
npocTtpaHcTBe. M3MeHnenue
00B€ma mpu o100uu.
CrepeomeTpuyieckue 3a/1auu,
CBsI3aHHBIC C BBIYUCIICHUEM

https://m.edsoo.ru/Y7S7CONOM
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https://m.edsoo.ru/U8E8V1S8K
https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M

00BEMOB TeII U IUIOMIAei
MMOBEPXHOCTEN

80

KonTtponbHas pabora
"IInouiaay NOBEpXHOCTU U
00BEMBI KpyTIIbIX TEn"

https://m.edsoo.ru/E7Y1D1J8F

81

JIBM>KEHUSI MPOCTPAHCTBA.
Orobpaxenus. [IBuxeHus 1
paBeHcTBO (puryp. Obuue
CBOICTBA JBHKCHUM

https://m.edsoo.ru/P8X9YIKIN

82

Buapl nBmxeHnii:
napasuiebHbINA IEPEHOC,
LEHTpalbHasi CAMMETPUS,
3epKajibHasi CHMMETPUS,
IIOBOPOT BOKPYT NPSIMOM

https://m.edsoo.ru/F5A906K6N

83

[IpeoOpazoBanus mo00wms.
[Ipsimas u chepa Diinepa

https://m.edsoo.ru/X0U1R7EOM

84

I'eomerpuueckue 3agaun Ha
IIPUMEHEHHNE BUKEHUS

https://m.edso0o.ru/Y0Z4M4Q3N

85

Kontponshas padora "BekTtopst
B IIpocTpaHcTBe"

https://m.edsoo.ru/L9T1Y8E7S

86

O6o06maromee moBTopenue 11
MOHATUN U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHUCTeMaTU3alWsl 3HAHUM:
"IlapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/O711L7S8D

87

O6o6matomee moBTopenue 11
MOHATUI U METOJIOB Kypca

https://m.edsoo.ru/Z0T217VIN



https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/F5A9O6K6N
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https://m.edsoo.ru/Y0Z4M4Q3N
https://m.edsoo.ru/L9T1Y8E7S
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https://m.edsoo.ru/Z0T2I7V9N

reomerpun 10—-11 xnaccos,
CHUCTEMAaTU3aIys 3HAaHUH:
"BekTopsl B mpocTpaHcTse"

88

Ob6o6maromee nosropenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—-11 knaccos,
CHUCTEMAaTU3aIys 3HAaHUH:
"BekTopsl B mpocTpaHcTse"

https://m.edsoo.ru/X1L4MI9T7S

&9

Ob6o6maromee nosropenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—-11 knaccos,
CHUCTEMAaTU3aIys 3HAHUH:
"OO6BbeM MHOTOTpaHHUKA"

https://m.edsoo.ru/L8B7K5P7L

90

Ob6o6maromee nosropenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—-11 knaccos,
CHUCTEMaTU3alysI 3HAHUN:
"OO6beM MHOTOTpaHHUKA"

https://m.edsoo.ru/AST9GI9D2P

91

Ob6o6maromee nosropenue 11
MOHATUN U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHUCTEMAaTU3als 3HAHUN:
"ILnouiaay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

https://m.edsoo.ru/D2R2A7NS5SY

92

Ob6o6maromee nosropenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—11 knaccos,
CHUCTEMAaTU3aIys 3HAHUN:

https://m.edsoo.ru/GOH6WSL11



https://m.edsoo.ru/X1L4M9T7S
https://m.edsoo.ru/L8B7K5P7L
https://m.edsoo.ru/A8T9G9D2P
https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/G0H6W8L1I

"Ilnomaay moBEpXHOCTU U
00BEMBI KPYTIBIX TEN"

93

Hrorosast kKoHTpoJbHASA paboTa

https://m.edsoo.ru/A2T8K400H

94

HroroBast koHTpoOIBHAs paboTa

https://m.edsoo.ru/P6R5P8UTU

95

[ToBTOpEeHue, 0600IIeHNE U
crucTeMaTu3alus 3HaHUI

https://m.edsoo.ru/C7F7Y3Z6K

96

Ucrtopus pa3sutus
CTEpPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHUI

https://m.edsoo.ru/ROCOE88D10O

97

Ucrtopus pa3sutus
CTEpPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUI

https://m.edsoo.ru/M8M4H1Y2T

98

Ucrtopus pazsutus
CTEpPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUI

https://m.edsoo.ru/R9S5Y2Y 7D

99

Ucrtopus pa3sutus
CTEpPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUI

https://m.edsoo.ru/USL3 A9HSEI

100

Ucrtopus pa3sutus
CTEpPEOMETPHUH KaK HAYKH U €€

https://m.edsoo.ru/A7M5S2P5M
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https://m.edsoo.ru/P6R5P8U7U
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https://m.edsoo.ru/M8M4H1Y2T
https://m.edsoo.ru/R9S5Y2Y7D
https://m.edsoo.ru/U8L3A9H8I
https://m.edsoo.ru/A7M5S2P5M

pOJ'Ib B paBBI/ITI/II/I COBpeMeHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

101

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/I9P7L3IW5SR

102

Hcropus passurus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B Pa3BUTUU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/G3Y5W3Z0B

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJjbTara

7

HpOBGpﬂEMLIe NnpeaAMETHLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
OﬁpaBOBaTe.]'IbH()ﬁ NnporpamMmasl CpeaHETO 0611161"0 OﬁpaBOBaHI/IH

I'eomerpus

7.1

OnepupoBarh MOHATUSAMU: TOUKA, MPsSMasi, TNIOCKOCTh

7.2

[IpuMeHATH aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PELICHUU
FeOMETPUYECKUX 3a1ad

7.3

OnepupoBaTh MOHATUSAMHU: MAPAJUIETBHOCTh U MEPHEHIUKYISPHOCTD
MPSAMBIX U TIIOCKOCTEH

7.4

KnaccudunupoBaTh B3aMMHOE pacHoiIOKEHHUE MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSAMU: JBYTPaHHBIN yroJl, IpaHU ABYTPAHHOIO yrija,
pedpo ABYrpaHHOTO yriia, IMHEHHBIM Yroi IBYTPaHHOTO YIJIa, TpajycHas
Mepa IBYTPaHHOTO yria

7.6

OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BBIMYKIJIBI U HEBBITYKIIbIHA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPaBUJIbHBIA MHOTOTPAHHUK

7.7

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (TIHpamua, MpU3Ma,
MPSIMOYTOJIBHBIN TTapajuIeJIenuIe], Kyo)

7.8

KnaccudunupoBaTb ~ MHOTOTpaHHUKH, BbIOMpas  OCHOBAaHUS  JJIS
Kinaccuukanuy  (BBIMYKJIBIE WM HEBBIIYKJIblE  MHOTOIPAaHHUKH,
IMPpaBUJIbHBIC MHOT'OT'paHHUKH, MMpAMBIC u HAaKJIOHHBIC IMPU3MBI,
napaieeTuneIbl)

7.9

OnepupoBatb MTOHATUSIMH: ceKyIas IIJIOCKOCTB, CeueHue
MHOT'OI'PAHHUKOB

7.10

OOBSICHATh  MPUHLMIIBI  [OCTPOCHHUS]  CEYEHMH  MHOTOTPaHHHKOB,
UCIIOJIB3YSl METOJ] CIIEZI0B

7.11

Ctpouth cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOTHSITH
(BBIHOCHBIE) TUTOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUryp:
BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemath 3a1aun Ha HaXOXKACHHE TEOMETPHUSCKUX BEIMYUH 1O oOpas3iam
WM aJropuTMaM, MPUMEHSSI W3BECTHbIE AHATUTHUYECKUE METOJbl TP
peUIeHUN CTaHJApTHBIX MaTeMaTHYEeCKUX 3aJad Ha BBIUKCICHUE
pacCTOSTHUN MEXIY NBYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
MJIOCKOCTH, MEXK/Ty CKPEIIMBAIOIIUMHUCS MPSIMBIMA

7.13

Pemarn 3ala4i Ha HAXOXKIACHUC I'COMCTPUUCCKUX BCIIMYMUH I10 06pa3uaM
HUJIn aJIrOpuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOJbI IIPpU




pEUIEHUN CTAaHAAPTHBIX MAaTEMaTHYECKUX 3a7a4 Ha BBIYUCICHHUE YIJIOB
MEXJly CKPEIIMBAIOIIKUMHUCA TPSMBIMH, MEXKIY MPSAMOM M IUIOCKOCTHIO,
MEX]y TJIOCKOCTSIMHU, ABYTPAHHBIX YTJIOB

Borancnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupamMuia) ¢ MpUMEHEHUEM (HOPMYJI, BBIYUCIATH COOTHOLICHHS

7.14 MEXITY IUIOIIASIMU MOBEPXHOCTEH, 00BéMamu [IOOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHUSIMU: CHUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OChb U
' TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (DUTYPBI
W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMAILUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, TpeACTaBIECHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh reomerpuueckue (PakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPENOJaralliiX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBUSA
NPUMEHEHHUS 3a/laHbl B ABHOU (hopme
718 IIpuMeHATH MNpOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBOIUTE MpUMEPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEW B MPUPOJIE U
' JKU3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsTh MOoTy4YeHHbIE 3HaHUS HA MIPAKTUKE: aHAIU3UPOBATh pealibHbIe
CUTYallMU U IPUMEHATH U3yUYEHHBIE TIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTuuecku  cHOpMyIHpOBAaHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
7.20 peaJbHbIE CUTYAIlMU Ha SI3bIKE T'€OMETPHH, HMCCIIENOBATh MOCTPOCHHBIE
MO/IEJIU C UCII0JIb30BAHUEM I'€OMETPUUECKUX TOHITUH U TEOpEM, ammnapara
anreOphl, peliaTh MPAKTUYECKHE 3aavd, CBS3aHHBIE C HaXOXICHHEM
r€OMETPUUYECKHUX BEIMYUH
11 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTAThl 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero 001ero od0pa3oBaHusi
pe3yjabTarta
6 ['eomeTpus
OnepupoBarh MOHATUSMU: IIWIHMHIPHYECKAsT TOBEPXHOCTh, 00pa3yromiue
6.1 UUJTUHAPUYECKOW MOBEPXHOCTH, IWJIMHIAP, KOHMYECKAash MOBEPXHOCTD,
' oOpa3yrompe  KOHHYECKOW  IMOBEPXHOCTH, KOHYC, cdepudeckas
MMOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHIDP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJI BpaIlCHUS
6.4 KrnaccudunupoBars B3anMHOE pacioyiokeHue chepbl U MIOCKOCTH




6.5

OnepupoBaTh TMOHSATUSMHU: IIIAPOBOM CETMEHT, OCHOBaHHE CETMEHTA,
BBICOTAa CErMEHTa, NIAPOBOM CIIOW, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA
IIaPOBOTO CJIOS, IAPOBOU CEKTOP

6.6

Berancnare 00BEMBI WM IUIOMIANM TOBEPXHOCTEH TeNm BpalleHUs,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popmyT

6.7

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHMK, BIHCAHHBIA B cdepy H
OIMCAHHBIN 0KO0JIO chepsl, cepa, BIHCaHHAS B MHOTOIPAHHUK WJIH TEJO
BpalleHus

6.8

BBIYHCIIATE COOTHOIIEHUS MEXK Ty TUTOIIAISIMU IIOBEPXHOCTEH M 00bEMaMHU
IMOOOOHBIX TEI

6.9

N3obpaxath u3yuyaemble (GUTYpPBI OT PYKH M C IPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

BEIMONHATE  (BBIHOCHBIC) IIJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHHU3Y; CTPOHUTH CEUCHUS Tel
BpalleHus

6.11

W3Bnekatb, UHTEPIPETHPOBATHL M MPeoOpa3oBbIBaTH HHGOPMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, TpeACTaBIECHHYIO Ha
yepTrexax U pUcCyHKax

6.12

[IpumensTh reoMerpudeckue (HaKThl Ul PEUICHUS CTEPEOMETPUUECKUX
3aJa4, IPEANOJIAraloIuX HECKOJIbKO IIAroB DPEIICHUs, €CIU YCIOBHSA
IPUMEHEHUs 3aJJaHbl B IBHOH Gopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE JICHCTBHS CIOXKEHHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB H
YMHOKEHHSI BEKTOpA Ha YHCIIO, OOBACHATh, KAKMMH CBOWCTBAMH OHH
o0JagaroT

6.15

[TpuMeHsTH MpaBUIIO Napajlieenunea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMH: AEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKaJIPHOE IIPOU3BEIACHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

HaxomuTe cymMy BEKTOpOB M NPOM3BEIECHHE BEKTOpAa HAa YMCIO, YIOJ
MEXJly BEKTOPAMHU, CKAJISIPHOE MPOU3BEACHUE, PACKIAbIBATh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpIUHAT

6.19

Pemate HpOCTGﬁHIHG TCOMCTPHUYCCKUC 3aJaY HAa TPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOla

6.20

PemraTs 3aJa4d Ha J0Ka3aTCjIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH U
HaXOXKACHUC TCOMCTPHUYCCKUX BCIUYUH I10 06pa3uaM WK aJIrTOpUTMaM,
IMPUMCHAA HN3BCCTHBIC MCTOABI npu pCHICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKUX 3a1a4




6.21

IIpuMeHATH MNpoOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3aad

6.22

[IpuBOoaUTE TIpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEUW B NPUPOJE U
JKU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHsTh MOoTy4YeHHbIE 3HaHUS HA MIPAKTUKE: aHAIU3UPOBATh pealibHbIE
CUTYallU U IPUMEHATH U3yUYEHHBIE TIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTuuecku  cHOopMyIHpOBaHHOW  MPOOIEMBbI,  MOJEIUPOBATH
peaibHble CUTyallud Ha SA3bIKE T'€OMETPHUH, UCCIEAOBATH MOCTPOCHHbBIE
MO/IEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUH U TEOpEM, ammnapara
anreOphl, peliaTh MPAKTUYECKHE 3aavd, CBS3aHHBIE C HaXOXICHHUEM
F€OMETPUUYECKHUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTrpus

7.1

OcHoBHblE TOHATUA cTepeomMeTpuu. Touka, mpsMas, IIOCKOCTb, IPOCTPAHCTBO.
[TonaTHE 06 aKCMOMATHYECKOM MIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUN
U CJIIEICTBUS U3 HUX

7.2

B3aumHOe  pacrnosokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IMEPECEKAIOLIUECH,
napajuleJibHble M CKpeluBarouyecss mnpsaMble. IlapamiensHocTs NpsMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajUielbHbIE IpsAMbIE B  IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MApAJUIEIBHOCTh IPSIMOM M IUIOCKOCTU. YTIIBIC
COHANPABJICHHBIMA CTOPOHAaMH, YIOJl MEXJIy TMpsSMbBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajliesibHbIe TIIOCKOCTH, CBOMCTBA MapaslieIbHbIX
mockocTei. [IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPBI Ha IJIOCKOCTH: TETPadap,
KyO, mapaJijiesienumnes, MoCTPOeHUe CeueHnun

7.3

[lepneHUKYyIAPHOCTh MPSIMOM U IIOCKOCTH: IEPHEHIUKYISPHBIE IpsSAMbIE B
MPOCTPAHCTBE, MPSIMbIE TTapajuiebHbIe U NEPIIEHANKYIIPHBIE K MJIOCKOCTH, MPU3HAK
MEPIEHANKYISIPHOCTH MPAMON U TIJIOCKOCTH, TEOPEMA O MPSAMON NEPHEHIUKYIIIPHOU
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YIOJ MEXAY MPSMOI U MIIOCKOCTbhIO, IBYTPAHHBIN
yTOJ1, TUHEHHBIN yTo1 AByrpaHHoro yria. [lepnenaukyisp u HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM 0 IIIOCKOCTH, TPOEKIUS (PUTYPHI HA
IJIOCKOCTB. [IepreHIuKyYIApHOCTD IIJIOCKOCTEN: MPU3HAK NIEPIIEHANKYIJISIPHOCTH ABYX
mockocTeil. Teopema o TpEX MeprneHIuKyspax

7.4

[loHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIPDAHHMKA, BBINYKJIbIE U
HEBBIITYKJIBIE MHOTOIPAaHHMKHM, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, TPaHH U OCHOBAHHS NPHU3MBI, NpsMas U HAKIOHHAs MpPU3MbI, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsAMOyrojabHbINA Mapaiesenume]
u ero coiictea. [Iupamuaa: n-yronpHas nupaMuja, TpaHd U OCHOBaHHME MUPAMUBI,
OOKOBast U IMOJIHAS MMOBEPXHOCTb MHPAMHJIBI, MPABHIbHAS U yCeu€HHAs NMUpaMHJA.
OneMeHTbl npu3Mbl W nHUpaMubl. [IpaBuibHBIE MHOTOTPaHHUKH: IOHSTHE
MPaBUJIBHOIO MHOTOTPaHHUKA, MpPaBWIbHAs IpPU3Ma M IpaBUJIbHAs NHPAMUJA,
MpaBWIbHAS TPEyToJibHAA MUpaMuja U NMpaBUIbHBIN TeTpadap, KyO. [IpeacraBnenue
O MPaBUJIBHBIX MHOTOTPaHHUKAaX: OKTAdJp, JOAEKa’aAp M HKocayapyrue CedeHus
MPU3MBI U TUPAMUJIBI

7.5

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKHU, MPAMOH, MJIOCKOCTH.
DneMeHThl CHUMMETPUM B MNHpaMHAax, Mapajulefienuneaax, MpaBUIbHBIX
MHOTOTpaHHUKAX

7.6

Brruncnenue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOW TMOBEPXHOCTH U TOJHOW MOBEPXHOCTHM NPSAMOM TNPU3MBI, IUIOMIAIb




OCHOBaHHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTU MpsiMON Mpu3Msl. [Inomans 60koBoi
MOBEPXHOCTH U TIOBEPXHOCTH TMpPaBUIBHOW NHpPaMUJIbl, TeopemMa O IUIOIIaau
yceu€HHou mupamuabl. [lonstae 06 00béMe. OOBEM TUPaMUIBI, TPU3MBI

7.7

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MEKIY TUIOIIASIMHA TOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TENT

11 KIIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

6.1

[y apruveckas MOBEPXHOCTh, 00pa3yIOIINe MUITHHIPUICCKON TTOBEPXHOCTH, OCh
THHIPUYIECKONW TOBEpXHOCTH. L[MuHIp: ocHOBaHMs W OOKOBas MOBEPXHOCTb,
o0pa3yromias U 0Ch, IJIOMIAlb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konnyeckass moBepxHOCTh, 0Opa3yroliue KOHUYECKOM TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHOocTH. KoHyc: OcHOBaHME U BepllIMHa, 00pa3yrolas
1 OCb, IO 1 OOKOBOM M TTOJTHOW MTOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yrolime
1 BbICOTAa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, IMaMmeTp, oAb MOBEepXHOCTH cdepbl. Bzanmuoe
pacnosoxeHue chepbl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o0paxkeHune Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka MIIMHpA U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
okoJio chepsl, chepa, BMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BpAIICHUS

6.6

[Tonstue 06 06véme. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 0OBEME
NPSIMOYTOJIBHOTO TapajuieNienunena M cieActBus u3 He€. OO0bEM WIMHApA,
koHyca. O0BEM mapa u rionaab chepsl

6.7

[Tomobuple Tema B mpocTpaHcTBE. COOTHOMICHHS MEXIY  IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMAMU MMOAOOHBIX TET

6.8

Ceuenust uunuHApa (MapaieNbHO U MEPHEHAMKYJISPHO OCH), CEYEHHUS KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS L1apa

6.9

BexTop Ha muiockocT U B mpocTpaHcTBe. ClOKEeHHE W BBIYUTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha ymcio. Pa3noxkeHne BekTopa mo TpéM HEKOMIUIaHAPHBIM
BektopaMm. [lpaBuno mapamnenenunena. Pemenuwe 3amay, CBA3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEUCTBUN C BEKTOPaAMHU

6.10

[IpsiMmoyronbHasi cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BeEKTOpA.
[Ipocrelimme 3amaun B KOOpAMHATaX. YToJ MexXAy BekTopamu. CkalspHOE
MPOM3BE/ICHNE BEKTOPOB. BhIunclieHne yIriioB MEXAY HPSIMBIMU U TUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeAHEro 001ero
o0pa3oBaHus

Brnanenne Meromamu JOKa3aTenbCTB, AITOPHUTMAMH pEIICHHs 3a/ad;
yMeHue (opMyJIHpOBaTh U ONEPUPOBATH TMOHATHSIMU: ONpEICICHHE,
aKCUOMa, TeopeMa, CIICJCTBHE, CBOMCTBO, MPH3HAK, I0KAa3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHSATh UX; YMEHHE (OPMYIUPOBATH
00paTHOE W TPOTHUBOMOIOKHOE YTBEPXKICHUE, MPUBOIAUTH MPUMEPHI H
KOHTPpHPUMCEPbI, HCIIOJIB30BATH MCTO/ MaTeMaTHYEeCKOHU HWHAYKIUH,
NPOBOJUTH  JOKa3aTeNbHbIC PACCYXICHUS TPH pEIICHHH 3aiad,
OLICHUBATh  JIOTMYECKYIO  IPABUIBHOCTb  PACCYXKACHUH; YMECHHUE
OTIEPHPOBATH MOHATUSIMH: MHOXXECTBO, MOJIMHOXECTBO, OTEpAIH HaJI
MHOXCCTBAMHU; YMCHHC HCIIOJIb30BATh TeOpeTHKO-MHOX(eCTBeHHBIﬁ
ammapar il OIMCaHHsI PEaTbHBIX MPOIIECCOB U SBJICHUI U TPH PEIICHUH
3ala4, B TOM YHCIC U3 APYIrux y‘-I€6HI>IX npeaMeToB; YMCHUC
OTIEpUPOBAThH MOHATUSAMH: Tpad, CBI3HBIN Tpad, AepeBo, UKI, rpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONUCHIBATh Tpadbl pasInYHBIMU

croco0aMu; UCTIOIBL30BaTh Tpadbl IPH PEIICHUH 33714

YMeHrne onepupoBaTh MOHATUSMH: HATYypaIbHOE YHCIIO, IIeJI0€ YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJICM, KOPCHb HaTypa)’IbHOI\/'I CTCIICHHU, CTCIICHDb
C palMOHAIBHBIM  TOKa3aTeleM, CTENeHb C  JIeHCTBUTENBHBIM
mokaszarejeM, JIorapuM YHclia, CHHYC, KOCHMHYC M  TaHIEHC
MMPOU3BOJIBHOI'O0 4YHCJId, OCTATOK IO MOAYJIIO, paluOHAJIBbHOC YHCIIO,
UppaMOHAIFHOE  YWCIIO,  MHOXECTBA  HATypalbHBIX,  IEIIBIX,
panroOHAaJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJB30BAThH
NPU3HAKHA JIEIMMOCTH, HAUMEHBIIUI OOIIMI JeUTeNh U HauMCHbIIEe
oOmiee KpaTHOE, alropuT™M EBKIHIA MpU pelIeHu 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU  TO3WUIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHS;, YMCHHE
BBIIOJIHATL BBIYMCIICHHE 3HAYCHUI U npeo6pa30BaHI/I;1 BBIpa)KeHI/Iﬁ CcO
CTENeHsAMH M Jorapudmamu, NpeoOpa3oBaHUs JAPOOHO-PAITMOHATBHBIX

BI:IpB.)KGHHfI; YMCHUC OINCPUPOBATH IMOHATHAMU: IMOCICAOBATCIBHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTpHIecKas porpeccus, 0eCKOHEYHO
yObIBarolasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHME  3a/aBaThb
MI0CJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUpOBaTh MOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONMpPSKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apTYMEHT KOMILJICKCHOTO 4yHcia, popma
3allMCH KOMIUIEKCHBIX 4Hcell (reoMeTpuyecKas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAUTH apu(METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH TPUMEPBl  HMCIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHUAMH: MaTpuma 2x2 m 3x3,

OTpeAeNUTENb MaTPUIIbl, TEOMETPUUECKHM CMBICIT OTIPEAeTUTENS

YMeHue ornepupoBaTh NOHATUSMHU: pPalMOHAIbHBIE, WPPALMOHAIIBHBIE,
MOKa3aTelbHbIe, CTENEHHBIE, Jorapu(Muueckue, TPUTOHOMETPUICCKHE
YPaBHEHUsT W HEPABEHCTBA, HUX CHCTEMBI; YMEHHUE OIEpUpPOBATh
HNOHSATUSMH: TOXKIECTBO, TOXJAECTBEHHOE NMpeoOpazoBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUW W HEPABEHCTB, PaBHOCUJIBHOCTH
ypaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C ITOMOINBIO PA3JIMYHBIX NPUEMOB; PEIIATH
ypaBHEHHUs, HEPABEHCTBA U CHCTEMbl C MapaMeTpoM; NPUMEHSTh
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI NI PEIICHUS MaTEMaTUYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U PeaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUIMSA, YETHOCTh (YHKIHH,
NEPUOMIHOCTh (DYHKIIMH, OTPAaHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢GyHKIMHU, SKCTpeMyM (QYyHKIUHM, HAauOOIbIIee U HaMMEHbIIEe 3HAUYCHHS
GyHKIMHA Ha TPOMEKYTKE, HEeTIpepbIBHAS (DYHKIIUS, aCUMIITOTHI rpaduka
¢yHKUIMH, TIepBast ¥ BTOpas MPOU3BOAHAS (YHKLUHU, TECOMETPUUECCKUN U
(GU3MYEeCKU CMBICT TIPOW3BOJHOW, IepBOOOpaszHas, ompeaeaEHHbINA
WHTETPANI; YMCHHE HAXOAWTh aCUMMOTOTHI rpaduka (QyHKIHH;, yMEHHE
BBIYUCIISITh  MPOW3BOAHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh YpaBHEHUE KacaTeNbHOW K Ipaduky
(GYHKINW; YMEHHE HaXOIWUTh MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO ISl HMCCIEIOBaHUS (YHKIIMH,
HAXOJIUTh HaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amlapara MaTeMaTH4YeCKOTo
aHalM3a; MPHMEHATh TPOM3BOIHYIO IS HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPHUKIATHBIX, B TOM YHUCIE COIMAIbHO-DKOHOMUYECKHX WU

bu3HYeCcKUX 3aa4ax; HAaXOAUTh TJIOMAIH U 00BbEMBI (PUTYDP C TTOMOIIBIO




HUHTCrpajia;, NpuBOAUTL NPUMCPLI MATCMATHYCCKOI0O MOACIINPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMenne omnepupoBaTh MNOHATHAMHU: Tpaduk GyHKOHH, oOpaTHas
GyHKIMSA, KOMIO3UIMA (YHKIMHA, JUHEWHas (YHKUWS, KBaJpaTUYHAas
byHKIHS, panyoHanbHas byHKIMS, CTeneHHas byHKIMS,
TPUTOHOMETpUUYECKHE (YHKIMH, OOpaTHblE TPUTOHOMETPHUUECKUE
GyHKIMM, TIOKazaTelbHas | Jjorapudmuyeckas (YHKIUU; YMEHHE
CTpOUTH TpauKH U3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpa¢ukoB PyHKITUNA, UCIIOIH30BATh TPAGUKH JIJIs1 U3YyUEHUS MPOIIECCOB U
3aBHCUMOCTEH, MPU PELICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEAMETOB U
3a]a4 U3 peaNbHOMN KU3HU; BRIpAXXaTh (GOopMyJiaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; UCIIOJIb30BATh CBOMCTBA U rpaduKu (DYHKIUHA A1 pereHus
YpaBHEHU, HEPaBEHCTB W 3aJady C IapaMerpamu; H3o0pakaTb Ha
KOOPJAMHATHOM IUIOCKOCTHA MHO>KECTBA PELICHUN YPaBHEHNM, HEPABEHCTB

N UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJjaud Pa3HBIX TUIIOB (B TOM YHUCIE Ha
IPOIICHTHI, I0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJOTH, 33Ja4u U3 00JIaCTH yIpPaBIEHUS TUUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIATH BBIPAXKEHHUS, YpaBHEHHs, HEPAaBEHCTBA M HUX
CHUCTEMBI MO YCIOBHIO 33JlayM, HMCCIIEJOBAaTh IMOJYYEHHOE pEIICHUE U
OLIGHUBATh MPABIONOJ00OHOCTh PE3yJIbTATOB; YMEHHE MOJECIUPOBATh
peanbHblEe CUTyallUM HA SA3bIKE MAaTEMaTHUKH; COCTABIIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M UX CHCTEMBl II0 YCIOBUIO 3ajauH,
UCCIEN0BATh TMOCTPOEHHBIE MOJEIM C MCHOJb30BAaHUEM alapara

anreOpbl, HHTEPIPETUPOBATH MOJyUYECHHBIN pe3ybTaT

YMeHne onepupoBaTh MOHITHSAMU: CpeHee apumeTHIecKkoe, MeauaHa,
HauOoJIbIlIee ¥ HAUMEHBIIIeE 3HAYCHHUS, pa3Max, TUCTIEPCHsl, CTAHJapTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOpMAaIIKIO, TIPEJCTABICHHYIO B TA0IUIAX, HA qUarpammax, rpagukax,
OTPaXKaIOIIYIO0 CBOWCTBA peajbHbIX MPOIIECCOB M SIBJICHUI; TIPEICTABIIATH
uH(pOpMAIIMI0O C TIOMOIIBI0 TaONHMII ¥ JUarpaMM; HUCCIEI0BATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaduiecKux
METOJIOB U DJICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATH COBMECTHBIC
HAONIOZICHUS C TIOMOINBIO JMarpaMM pacCeUBaHUs H JIMHEHHOMN

perpeccun




YMeHue onepupoBarh IOHATUSAMH: CIIyYalHBbIM OIBIT WU CIyd4alHOE
COOBITHE, BEPOATHOCTh CIIy4YaHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOJNIb30BAaHUEM TIpadUuecKUX METOJO0B; MPUMEHSThH
(GopMysBl CIOXKEHUS U YMHOXEHHS BEPOSTHOCTEH, (OpMyIy IMOJIHOH
BEPOSATHOCTH, (hopMmyiy bepHymnu, komOuHaTopHbIe (PaKkThl U HOPMYIIBI;
OLIEHUBATh BEPOSTHOCTH PEANbHBIX COOBITHH; YMEHHME ONEpUPOBAThH
NOHATUSMM: CllydaiiHas BeEJIWYMHA, PpACHpPEIEICHUE BEPOSITHOCTEM,
MaTEMAaTHYECKOE OXXHMJAHME, NHUCIEPCHs M CTaHAAPTHOE OTKIOHCHHE
CllyuaiiHOW BEJWYMHBI, (YHKIUM paclpelesieHusT H  IUIOTHOCTH
PaBHOMEPHOIO, II0OKa3aTe€IbHOTO M HOPMAJIbHOIO paclpeAcieHUl;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pACIpeneiaeHUul st
peleHus 3ajgady; 3HAKOMCTBO C IOHATUSIMH: 3aKOH OOJBIIMX YHCEl,
METO/AbI BBIOOPOYHBIX MCCIIEJOBAHUMN; yYMEHUE NPUBOIUTH MPUMEPHI
IPOSIBJIEHUS] 3aKOHA OOJBIIMX YHUCENT B NMPHUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHME ONIEPUPOBATh NOHATUAMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YUCIO TIEPECTaHOBOK; OmHOM HpIOTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCY>KACHHS ISl PEIICHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  pEalbHBIX COOBITHH; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATUAMM: TO4YKA, IpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIWIA, IUIOCKUH  YTod,
JBYI'PAHHBIA YTOJI, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIKAECS IPsSMBIE,
NapaJuIeIbHOCTh U MEPIEHANKYJIIPHOCTh NMPSAMBIX M IJIOCKOCTEH, yToJ
MEXIY IPSAMBIMH, YIOJl MEXAY IPSIMOM MU IIOCKOCTBIO, YOI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSIHUE MEKY TUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
pelIeHnH 3ajad U3y4yeHHble (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTEMAaTHYECKHE MOJCIN C TIOMOINBIO T€OMETPUYECKUX IOHATHH H

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb (GUTYphl, 00bEM (QUTYpHI,
MHOTOTPaHHHK, TPAaBUIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAaHHHKA,
KyO, mapajuienenunen, nOpusMa, MUpaMuaa, (Gurypa M MOBEPXHOCTb
BpaIlleH!s, LWIMHIAP, KOHYC, map, cdepa, Mmiomanb chepsl, IIomans
MOBEPXHOCTH THPAMHUJBI, MPU3MBI, KOHYCa, IIMHApA, 00bEM KyOa,

IPSIMOYTOJIBHOTO Tapajuiesienurnesia, MUpaMuabl, MPU3MbI, LWIMHIPA,




KOHYycCa, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUECHHUSI KOHYCa M LWJIMHAPA,
napajulellbHble OCH WJIM OCHOBAaHMIO, CEYCHHME Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IHIMHAPA, KOHYCa; YMEHHE CTPOUTH CEeueHHE
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (UTYPHI ¥ TIOBEPXHOCTH
BpAIICHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPECTB;
yMEHHE PUMEHSTh CBOMCTBA F€OMETPUIECKUX (UTYpP, CAMOCTOSATEIHHO
bopMyIHpOBaTh ONpeAeNeHHs U3ydyaeMbIX (UTyp, BBIIBUTATH TUIIOTE3bI
O CBOWCTBAax W NpPHU3HAKaX I'€OMETPUYECKUX (UTyp, 0OOCHOBHIBATH WU
OlpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccudukauuio ¢uryp 1o
Pa3IMYHBIM TIPU3HAKAM, BBINOJHATE HEOOXOAWMBIC ONOJIHHUTEIBHBIC

MOCTPOCHUS
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YmMmenne ONCpupoOBaThb MOHATUAMU: ABUXKCHUC B HNPOCTPAHCTBC,
napajuIeNbHBIA MMEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHUE MMOAOOHS, MOMOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHBIC W MOJOOHBIC (UTYpPHI, B TOM YHCJE B TPUPOJE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T€OMETPUUYCCKUE OTHOIICHUS
NIPY PEIICHHUH 32129, HAXOAUTh T€OMETPUICCKHE BETMUMHBI (JUTHHA, yTOJ,
I0IIaAb, 00BEM) IIPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pEANTbHOW JKM3HM, YMEHHE BBIUUCISATH T€OMETPUYECKHUE BEITUYHHBI
(nvHA, Yroj, IIomanh, O00BbEM, IUIOMAAh TMOBEPXHOCTH), HCIONB3YS
U3ydeHHbIE (OPMYJIBI U METOMBI, B TOM YHUCIE: IUIOMIAIb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, [IMIMHIPA, IIOoMmaab chepbl; 00bEéM KyOa,
NPSIMOYTOJIBHOTO TApaJlIeIeuIe;a, MTUPAMUIBI, TPH3MBI, ITHIHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOO0HBIX (QUTYP
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YMeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHASA CUCTEMa KOOPIUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3jioKeHHe BeKTopa 1o 0Oaswucy,
CKaJIsIpHOE TPOU3BEICHHE, BEKTOPHOE TMPOU3BEICHHUE, Yroll MEXIY
BEKTOPAaMHU; YMEHHUE UCIIOIb30BATh BEKTOPHBIM U KOOPAMHATHBIA METOJ
JUIsL pelIeHHs] TeOMETPUYECKMX 3aJad M 3ajad Jpyrux ydeOHBIX

MPEIMETOB
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YMeHne BbIOMpATh TMOAXOMSANIMNA METOJ JUIS PEIICHUS 3a1auH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKU B W3YYEHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHUH; YyMEHHWE pacro3HaBaTh

IMMPOSBJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC INIPUBOAUTH




IIpUMEPBl  MAaTEMaTU4YECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTU4YeCKON HayK1




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucina U BEIUMCIIEHUS

1.1

HaTypaJIBHBIG U O CIbIC YHCIIA. HpI/IBHaKI/I JACIIUMOCTH L CIBIX YUCCII

Panmonaneubie uncna. OOBIKHOBEHHBIE U JECSATUYHBIE JpOOH, TPOIICHTHI,

h2 OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaiIbHOH cTeneHu. J{eHcTBUs ¢ apupMEeTHIECKUMU
' KOPHSIMH HAaTypaJbHOU CTENEHU
1.4 Crenenp c¢ wnenbIM mokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEIEM.
' CBoiicTBa cTENEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHT€HC YMCIOBOT0 apryMeHTa
1.6 Jlorapudm uncna. Jlecatudnpie U HaTypaIbHBIC JTOTapU (MBI
JleiicTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JIeHCTBUTECIbHBIMU
1.7 yucnamu. [IpuOnxk€éHHble BBIUMCICHMS, MpaBWiIa OKPYIJVIEHHS, NpPUKHAKA H
OLIEHKA pe3yJIbTaTa BbIUNCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUN
1.9 KommiekcHbie uncia
2 YpaBHEHHUs U HEpABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaimonanbHble ypaBHEHHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [TokazaTenbHBIC U JOTapU(DMHUUCCKUE YPABHCHHS
2.5 Iensie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U TOTapU(PMHUUESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpULIbl
3 OyHKIUHN U TpapUKU




Oynkus, crnocods! 3axanus ¢yHkuuu. I'paduk ynkmun. B3anmuo oOpaTHble

>l ¢byukuuun. Yérneie u HeuéTHble GyHKIMU. [lepuoanueckue pyHKIUN
OOnacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢ynkiuu. Hymmu ¢yHkuumu.
39 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHUH.
' MakcuMymbl 1 MUHUMYMbl (yHKUMU. Haunbonbliee M HauMeHblllee 3HAYCHHE
(GyHKIUU Ha TIPOMEKYTKE
313 CrenenHas (yHKIMsS C HATypalbHBIM M IIEJIBIM TIOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKIIMU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspsiBa. AcumnToTel TpadukoB ¢(yHkiuil. CpoiicTBa  (QyHKIMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMeTpuuecKas mporpeccuu. @opmyia CIoKHBIX IPOLEHTOB
4 Hauana maremaTndeckoro aHaiausa
4.1 [TpousBoanas pyukimu. [Ipon3BoaHbIE 2IeMEHTapHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HanOobIero 1 HaMMEHbIIETo 3Ha4eHUs PYHKIIMHN Ha
OTpE3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eometrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena v MOBEPXHOCTH BPALLEHUS
7.5 Koopannatsl u BEKTOpHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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