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HHOACHUTEJBHASA 3AIINCKA

['eomeTpust sBIIIeTCS OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpEIHETrO
oOmero oOpa3oBaHHsS, TaK KaK OOCCIICYMBACT BO3MOXKHOCTh H3YYCHHS
JUCIUIUIMH ~ €CTECTBCHHO-HAYYHOM  HAMpaBICHHOCTH W MPEIMETOB
I'YMaHHTApHOTO IUKIIA. [T0CKOIBKY JIOTHYECKOE MBIIUICHUE, POPMUPYEMOE TTPU
U3YYCHUU  OOYYAIOMUMHCS  TOHATHHHBIX  OCHOB  TCOMETPHH,  IIPH
J0KA3aTelIbCTBE TEOPEM M TIOCTPOCHHH ICTIOYKH JIOTHYSCKHUX YTBEPIKICHUH MTPU
PEIICHUN T€OMETPUICCKUX 3aJ1a4y, YMCHHE BBIJIBUTATh U OMIPOBEPIaTh THIIOTE3bI
HETMIOCPEJICTBEHHO MCIIOJB3YIOTCS MPH PEIICHUH 3a/ad C€CTCCTBEHHO-HAYYHOTO
IIUKJIa, B YACTHOCTH (DM3UICCKUX 3a7aY.

Ilenb ocBoeHus mporpaMMbl y4deOHOTO Kypca «l'eomerpus» Ha
yrayoJIEHHOM  YpOBHE —  Ppa3BUTHEC HHIAMBUIAYAIBHBIX  CIIOCOOHOCTEH
0o0yyJaromuxcsl Mpy M3yYCHUH TCOMETPHHM 4Yepe3 o0ecrnedyeHHE BO3MOXKHOCTH
PUOOPETEHHS W HCIIOJB30BaHUS 00Jiee TIIYOOKMX T€OMETPUYECKUX 3HAHUHN W
NeHcTBUM, CcHeru@UUHBIX TEeOMETPUHU, M HEOOXOAUMBIX JUIS  YCIICIIHOTO
npodeCCHOHAILHOTO  00pa30BaHMs,  CBA3aHHOIO C  HCIIOJb30BaHUEM
MaTeMaTHKH.

[IpropuTeTHBIMU 3aa4aMu Kypca reoMeTpud Ha YriyOJ€HHOM YpOBHE,
PACIIUPSIONIMMU U YCUIUBAIOIITUMHU Kypc 0a30BOTO YPOBHSI, SIBIISTFOTCS:

paciMpeHye MpeACTaBICHHUS O TEOMETPUHM KaK 4aCTH MHUPOBOU KYJIbTYPBI
1 (HOPMHUPOBAHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHHUE MPEICTABICHUS O IPOCTPAHCTBEHHBIX (HUTypax Kak o
BOKHEHUIIIMX MaTEeMAaTHYCCKUX MOJCIISIX, MO3BOJISIONIMX ONMUCHIBATh M HM3ydaTh
pa3HbIe SBJICHUS OKPYKAIOIIEro MHpa, 3HAHHWE TOHATUHMHOIO ammapara IIo
pazaeny «CtepeoMeTpus» yaeOHOro Kypca reOMEeTPHH;

dbopMupoBaHHEe  YMEHHUS  BJIaJACTh  OCHOBHBIMH  TOHSATHSIMH O
IPOCTPAHCTBEHHBIX (DUTypaX M MX OCHOBHBIMH CBOMCTBAMHM, 3HAHHE TCOPEM,
dbopMysI 1 YMEHHE UX MPHUMEHATHh, YMEHHUS JOKa3bIBaTh TCOPEMBI U HAXOIUTh
HECTaHIapTHBIE CITOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHHEe YMEHHS paclo3HaBaTh Ha dYEpTEkKaxX, MOJCIAX M B
peaJbHOM MHPE MHOTOTPAaHHUKM W Tejda BpalleHUs, KOHCTPYHPOBATh
TCOMETPUICCKHUE MOJICIIH;

dbopmMupoBaHue MMOHUMAaHHMS BO3MOKHOCTH aKCMOMaTHYECKOTO
IIOCTPOCHUSI MAaTEMATHYCCKUX TEOpHH, (POPMHUpOBAHWE TOHMMAHUS POJIH
aKCHMOMATHKH MPY TTPOBEJICHUH PACCYKICHUN;

dbopMHupOBaHKE YMEHHS BJIAJIETh METOJIAMH JIOKA3aTEeIbCTB U AJITOPUTMOB
peIIeHus, yMEHUSI UX MPUMEHSTH, IPOBOJUTH JTOKA3aTECIIbHBIC PACCYKICHHS B
XO0JIC PpCIICHHS CTePeOMETPHYSCKUX 3aJad W 3a7ad C I[PaKTHICCKUM
cojepkanueM,  (opMHpOBaHME  TPEACTABICHHS O  HEOOXOJIMMOCTH
JI0KA3aTelIbCTB TMPU OOOCHOBAaHMM MAaTEeMAaTHYECKUX YTBEPKIACHHM U POJHU
AKCMOMATHKH B TIPOBEJICHUH JICTYKTUBHBIX PACCYXKICHUH;

pPa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPYECKUX

CIIOCOOHOCTEH oOy4Jaromnmxcs, IMO3HaBaTEILHOM AKTUBHOCTH,
HCCIICIOBATEIILCKUX YMEHUH, KPUTUIHOCTH MBIIIUICHUS, HHTEpeca K H3YUCHHUIO
TCOMETPHH;

dbopmupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, pEeNeBaHTHOU

r€OMETPUU: YMEHHUS PACHNO3HABATh NPOSABICHUS T'€OMETPUYECKUX IOHSITHUH,
OOBEKTOB M 3aKOHOMEPHOCTEH B PEANBHBIX MXU3HEHHBIX CHUTyalUsX U IpH
W3YYCHUU JIPYyTUX Y4YeOHBIX MPEIAMETOB, TPOSBICHHUS 3aBUCUMOCTEH U



3aKOHOMEPHOCTEH, MOJCIUPOBAHUS pEaJbHBIX CHUTYyallud, HCCIEI0OBaHUS
MOCTPOEHHBIX MOJIeIEH, MHTEPIPETALIUU MTOJTYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIepKaTEeIIbHBIMU JIMHUSIMUA y4eOHOTO Kypca «l'eomeTpusi»
B 10-11 kmaccax sBisitorcsi: «lIpsiMble W TIJIOCKOCTM B IPOCTPAHCTBER,
«MHororpannukn», «Tenma BpameHusi», «BekTopsl ©  KOOpAMHATHI B
POCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®PI'OC COO TpeboBaHHMEe «yMETh ONEPUPOBATH
HOHATUSIMUY», PEIEBAHTHBIMU I'€OMETPUU Ha YriyOJIEHHOM ypOBHE O0y4YeHHUS B
10-11 xnaccax, OTHOCUTCS KO BCEM COJIEP>KATENIbHBIM JIMHUAM Y4eOHOTO Kypca,
a (¢GopMHpOBaHHE JIOTHYECKUX YMEHUU pachpelensieTcsi He TOJbKO [0
colepKaTeNbHbIM JIMHUAM, HO HM 1o rojam oOydeHusi. CoaepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE TIPEAMETHBIM pe3yJbTaTaM OCBOCHHS
®denepanbHOil paboueil MporpaMMBbl, paclpeiesi€HHBIM IO TojaM OOy4eHHS,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
NPUHIIMIHATBHBIM BOIIPOcaM OOydYaroIuecs: o0pallaiuch HEOJHOKPATHO. ITO
MO3BOJISIET OpPraHW30BaTh OBJAJCHUE TEOMETPUUYECKUMU TMOHATUAMH U
HABBIKAMH TIOCJIEIOBATEIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPHUHIIUIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIOYaTh B OONIYI0O CHUCTEMY
T€OMETPUYECKUX TMPEACTaBICHUN O00yYaronuxcs, paciupsisi U yriiyousss ee,
o0pa3zyst MpOYHbIE MHO>KECTBEHHbIE CBS3H.

[lepexos K U3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycinoBus Ui guddepeHnnanuu  0Oy4eHHs, IOCTPOEHUS
WHINBUYAbHBIX 00pa30BaTENbHBIX MPOTPaMM, OOECIICUUTh YIIyOJIEHHOE
U3Y4YCHHE T€OMETPHUH KaK COCTaBIIsIoNIEeH yueOHoro mpenmera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YUYEHUST MATEMaTUKH C
y4a€ToM BBIOOpa Oymyiei mpodeccun, odecreunBas MPeeMCTBEHHOCTh MEXKITY
00mmM ¥ poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro Kypca «l'eomerpusi» Ha yriIyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 vaca (3 gaca B Hemeno), B 11 kiracce —
102 yaca (3 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosiokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAOUIUECH,
napajielibHble W CKpelMBaroniuecs mnpsmele. [Ipu3Hakum CKpemuBarommuxcs
npsaMbiXx. [lapaiiensHOCTP THPsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
[apajuleIbHbIE TMPSMbIE B IIPOCTPAHCTBE, IAPAJUICIBHOCTH TPEX MPIMBIX,
[apaJUIeIbHOCTh MPSIMOM M IUIOCKOCTU. [lapanmnenpHO€ W LEHTpalbHOE
IPOEKTHUpOBaHUe, n300paxenue Guryp. OCHOBHbBIE CBOWMCTBA MapajuieIbLHOTO
npoekTupoBanus. M3o0paxkenue ¢uryp B MapauielbHON MPOEKIUU. YTIbI C
COHAIIPABJICHHBIMU CTOPOHAMM, YrOojJ MEXAY NpsIMBIMU B IPOCTPAHCTBE.
[TapajuiennbHOCTh  IUIOCKOCTEW:  MAapaJUleNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napajieNibHbIX IIockocTei. Ilpocreiime mpocTpaHCTBEHHbIE (QUTYPHI Ha
IJIOCKOCTH: TETPAdIP, MapAJUICIICIIUIIE, IIOCTPOCHUE CEYEHUM.

[lepnieHIUKYISAPHOCTD NPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE ITPSAMBIE
B IIPOCTPAHCTBE, MPAMBIE NApaUICIbHbIC U IEPIIEHAUKYJIAPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHIUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O MPSIMOM
NEPIIEHANKYJIIIPHON IJIOCKOCTH. OpTtoronanpHoOE IIPOEKTUPOBAHUE.
[lepneHauKynssp W HAKIOHHBIC: PACCTOSIHUE OT TOYKM JIO0 IUIOCKOCTH,
pPacCTOsIHUE OT MPSMOM JO TIUIOCKOCTH, MPOEKIUS (UTYpPhl HA IIOCKOCTb.
[lepnieHAUKYISAPHOCTh IUIOCKOCTEW: TIPU3HAK NEPIECHAUKYISIPHOCTU JBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

VYTIabel B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOM U IIJIOCKOCTBIO, IBYTPaHHBIN
yIOJI, JUHEUHBIA YroJl ABYTPAHHOrO yrila. TpEXrpaHHbIA WU MHOTOTPAaHHbBIE
yrabl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOMCTBA IJIOCKHX H
JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yrya. Teopembl KOCHHYCOB U CHHYCOB ISt
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buabl MHOTOrpaHHUKOB, pa3BEPTKa MHOrOrpaHHuka. [Ipusma: n-yromapHas
mpu3Ma, TpsMas W HAKJIOHHAs TPHU3MbI, OOKOBas W TIOJIHAS TOBEPXHOCTh
npusMsbl. [lapamenenunen, TpsAsMOYTOJIbHBIA MMAPAJUICIIENUIIE] U €r0 CBOMCTBA.
Kparuaiiiire mnyTd Ha MOBEpXHOCTH MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. [Mupamuga: Nn-yroiapHas mupamuaa,
nmpaBuibHAs W yceu€HHas mupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEl
NpaBUIbHOW nupamMubl. [IpaBUIIbHBIE MHOTOTPAaHHUKHU: MPAaBUIbHAS MPHU3Ma U
MpaBUJIbHAS TNHpPAMUIA, MTPABUIIbHAS TPEYrOJibHAs NMHUPAMUIA U MPABUIbHBIN
TeTpadqip, kyo. [lpeacTtaBieHne o MpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
JOAEKAdIP U UKOCADIP.

Brruucnenue 5»71€MEHTOB MHOTOTPAHHHKOB: pEOpa, AMArOHAIH, VYTJIBL.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJIHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAHHM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMOW MPHU3MEI.
[Tnomans OOKOBOI TMOBEPXHOCTH W TOBEPXHOCTH TPABWIHHOW MHPAMHUIBI,
TEOpEMa O IUIOIIAN YCEUEHHON TMPaMUIBI.

CumMeTpus B MNPOCTPAHCTBE. OJIEMEHThl CUMMETPUU MPABUIbHBIX
MHOTOTpaHHUKOB. CHMMETpHUsi B MPAaBWIBHOM MHOTOTPAHHUKE: CUMMETPUS



napajiesienuneaa, CAMMETPHUS MPABUIBHBIX MPU3M, CUMMETPHUS MPaBUIbHOU
UPAMUJIbIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABJICHHBIE M IPOTHUBOIOJIOKHO
HaIpaBJeHHbIE BEKTOpbl. PaBeHCTBO BeKTOpoB. JleWCTBUS C BEKTOpaMU:
CJIO)KEHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXKECHHE
BekTOopa Ha uuciio. CBoicTBa clokeHHs BEKTOpoB. CBOMCTBA YMHOMXKEHUS
BekTOopa Ha yucino. [loHsitue KoMIaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUJIaHApHOCTU TpEX BeKkTOopoB. IlpaBmiio mapamnenenunena. Teopema o
Pa3NIOKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsmoyronbHas
cucteMa KoopAuHAaT B mpocTpaHcTBe. KoopnuHatel BekTOpa. CBS3b MEXIY
KOOpJIMHATaMU BEKTOpa M KOOpPJIMHATAMH TOYEK. YTOJ MEXIy BEKTOpaMHu.
CkansipHO€ TPOU3BEICHUE BEKTOPOB.
11 KJIACC

TeJsia BpameHus

[ToHsTHS: UMIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAs ITOBEPXHOCTD,
chepudeckas MOBEPXHOCTh, OOpasylolue MOoBepXHOCTe. Tena BpalleHUs:
WINHAP, KOHYC, YCEUYEHHBI KOHYC, cdepa, map. B3aumHoe pacmosiokeHue
chepsl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue Ten
BpalieHus Ha IIocKocTy. Pa3BépTka nununapa u konyca. CummeTpus cepsl u
mapa.

O6béMm. OcHoBHbIe cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJILHOTO Tapayienenunena u cieactsus u3 He€. OObEM mpsMOil u
HAaKJIOHHOW TMPU3MBI, MWIMHApPA, MHUpaMuabl U KoHyca. OOBEM 1mapa u
1apOBOr0 CErMEHTA.

KomOunaruu tenm BpalieHuss 1 MHOTOTpaHHUKOB. [Ipw3ma, BrmcaHHas B
MUWINHAP, omnHcaHHas okoso uuiuHapa. l[lepeceuenue chepbr u mmapa ¢
iockocThio. Kacanue mapa u chepsl miockocTrio. [loHsiTHE MHOTOTpaHHUKA,
OTIMCAHHOTO OKO0JIO cdephl, chepbl, BOMCAHHOW B MHOTOTPAHHUK WU TEJIO
BpaIlICHUSI.

[Tmomaaer MOBEPXHOCTH ITWIMHAPA, KOHYCA, TUIOMAab chephl U e€ YacTe.
ITomobue B mpoctpancTtBe. OTHOIIeHHEe OOBEMOB, TUIOMIANCH IMOBEPXHOCTEH
nogpoOHbIx ¢uryp. [IpeobpazoBanne momodusi, romoreTus. Perenue 3agad Ha
IIJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[ToctpoeHue cedyeHUl MHOTOTPAHHUKOB M TEJl BpallleHUS: CEYEHUs
UWIMHIpa (mapajyielbHO M MEPHEHIUKYISIPHO OCH), CEUYEHHS KOHyca
(mapajuienbHbIE OCHOBAHMIO U MPOXOJIAIINE 4Yepe3 BEPIIMHY), CEUCHHs IIapa,
METOJbl TMOCTPOCHUSI CEUEHHM: METOJl CJIEOB, METOJ BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJ MIEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuui Haja BeKTopamu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOWCTBA BEKTOPHOrO yMHOXeHUs. [IpsmoyrosibHas
cucTeMa KOOpJIMHAT B mpocTtpaHcTBe. KoopawHaTel BekTtopa. PasnoxeHue
BekTOopa 10 ©Oasucy. KoopAHMHATHO-BEKTOpPHBIM METOA TMpPH  pEHICHUU
reOMETPUYECKUX 3a/1au.

J{BMKEHUsA B IPOCTPAHCTBE

JIBmxenus mpoctpanctBa. Otobpaxenus. /[BikeHrs U paBEHCTBO QUTYD.
OO6mme cBoiicTBa IBWKEHUW. Buapl NIBWKEHMIA: TapaljIeIbHBIA IEPEHOC,



IEHTpajJbHAas CUMMETPUS, 3€pKabHAS CUMMETpPHsI, TIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms noaoousl. [Ipsmas u cdepa Diinepa.



IHINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMK  OOydaromierocss  Kak
AKTMBHOT'O M OTBETCTBEHHOI'O WI€HA POCCUUCKOTO OOIIECTBa, MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBJICHUH,
IpoIeAYp TPaKIaHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMA HMHCTUTYTaMH B COOTBETCTBUH C HX
GYHKIUSAMHA U HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(pOpMUPOBAHHOCTb POCCUHCKON IPXKAAHCKOI NICHTHIHOCTH, YBaXKCHUSI
K IIPOLIOMY U HACTOSIIEMY POCCHHCKON MAaTCMATHKH, LICHHOCTHOE OTHOLICHUC
K JOCTH)KEHHUSIM POCCUMCKHX MAaTEMAaTUKOB U POCCHUMCKONM MAaTeMaTUYECKOU
IIKOJIbI, MCIIOJIb30BAHUE ATUX JOCTWKEHUN B JPYrMX HayKaxX, TEXHOJIOTHUSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTUYECKOTO TOBEACHHS,
CBSI3aHHOTO C MPAKTUYECKUM TMPUMEHEHUEM JIOCTW)KEHUM HayKu W
NEATEIIbHOCThIO YYEHOIO, OCO3HAaHUME JMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHMBOTO Oy IyIIIEro;

4) 3cTeTH4ecKoe BOCIMTAHNE:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOYAs ACTETUKY MaTEMAaTHYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPUUMYUBOCTb K MAaTEMAaTUUYECKUM aCTIEKTaM Pa3IMYHbIX BHUIOB UCKYCCTBA;

5) pusnuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh yMEHHS TPUMEHSATH MaTEMAaTHYECKUE 3HAHUS B
WHTEpecax 370pOBOTO H 0e30macHoro oOpas3a IKU3HHM, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MUTAaHUE, COATTAHCUPOBAHHBIMN
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas Pu3nyeckas akTUBHOCTH), (pru3ndeckoe
COBEPIICHCTBOBaHUE npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATEIIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPyAy, OCO3HAHHUE IIECHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasnuyHbiM  chepaM  TpPo(ecCHOHATBHON  JCSTENBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MPUIIOKCHUSIMH, YMEHHUE COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymerd mpodeccun W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CIHOCOOHOCTHP K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKECHUU BCEW >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTEeMaTUYECKOW HAPABIECHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHHUMAaHWE BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX  MPOLIECCOB HA COCTOSIHUE MPUPOJAHOU U
COIMAIBHON Cpe/bl, OCO3HAHHWE TJ00aTBbHOTO XapakTepa dKOJIOTHYECKUX
po0JieM, OpUEHTAlLIUSI HAa IPUMEHEHNE MAaTEeMaTUUECKUX 3HAHUM JIJIsl PEeIeHUs
3a/1a4 B 00JIACTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE MTOCTYIKOB U OIIEHKU UX
BO3MOKHBIX ITOCIEACTBUAN JIJI1 OKPYKAIOIIEW CPEJIbI;



8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAyKM M  OOIICCTBEHHOM TMPaKTUKH, IMOHUMAaHHUE
MaTeMaTHYECKOW HAyKHh Kak c(ephl 4eIOBEUECKON NeATeIbHOCTH, ATAINoOB €&
pPa3BUTUS M 3HAYMMOCTH JUJISl Pa3BUTHS ITMBWIM3AIIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH UM MaTeMaTUYeCKOM KYJbTYpOM KakK CpeJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJIATh MPOCKTHYIO U HCCIIECIOBATEIBCKYIO JESITEIHHOCTh
WHJVMBUAYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHbIE YHUBEPCAIbHbBIE YUeOHbIE /1eiliCTBUSA

ba3zoBble 1ornyeckue AecTBU:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MAaTEeMaTHYECKUX
OOBEKTOB, TOHSATUW, OTHOLIEHUH MEXAY TMOHATUSAMU, (HOPMYIUPOBATH
onpeeaeHus MOHSTHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUA Ui OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh ~ MaT€MaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpPOTUBOpEUHs B paKTax, JAHHBIX, HAOIOMICHUSIX U YTBEPKIACHUSX, Mpe/jiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JienaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MpsSMbIE W OT MPOTHUBHOIO), BBICTpAaMBaTh apPryMEHTAIIMIO,
OPUBOAUTh TIPUMEPHI U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElUICHUs, BBHIOMpaTh Haubojee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTEIIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKUI MHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCHI, (GUKCUPYIOIIME MPOTHUBOpeUYne, Mpodiemy,
yCTaHaBIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH
CBOIO TTO3UIINI0, MHCHHE;

MIPOBOIUTH CaMOCTOSITEIIbHO CTUTAHUPOBAHHBIN IKCIIEPUMEHT,
MCCJICIOBAHNE IO YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOTO OOBEKTa,
SBJICHHSI, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXOYy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSITENEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 11O pe3yJbTaTaM
MPOBEAEHHOTO HAOMIONICHUS, WCCIEIOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OITCHUA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAaKXKE BBIJIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PadoTa ¢ nngopmanueii:

BBISIBIIATH JePUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOIPOC U TSI pEIICHUS 3a/1a4u;



BbIOMpaTh  MHGOPMAIMI0O U3  HCTOYHMKOB  PA3IMYHBIX  THUIIOB,
aHAJIN3UPOBaTh, CHUCTEMATH3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMYyJIHpOBaTh CYKIEHHUS B COOTBETCTBHUH C
YCJIIOBUSIMH U TISJISIMH OOIIEHHUSI, ICHO, TOYHO, FPAaMOTHO BBIPaXKaTh CBOKO TOUKY
3pEHHS B YCTHBIX M TMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a9M, KOMMEHTHPOBATh TMOJIYYCHHBIN pPe3yIbTaT;

B X07i¢ 00CYXJIeHHUs 3a]1aBaTh BOIPOCHI IO CYIIIECTBY 00CYKIaeMOH TEMBI,
mpoOJieMbl, pelaeMoi 3aJadyu, BBICKA3bIBaTh HJEH, HAIleJICHHbIE Ha IIOHMCK
pelIeHusi, COMOCTABISITh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
Jayajora, oOHapyKUBaTh Pa3IMUYMe U CXOJICTBO IMO3MIINHN, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
UCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIMN U 0OCOOCHHOCTEH ayIUTOPHUH.

PeryjsiTuBHbIe YHUBepCcaJbHbIe y4eOHbIe 1eiicTBUA

Camoopranusamnus:

COCTaBJISATh IUIaH, AITOPUTM PELIEHUS 3ajauu, BEIOUpaTh CIOcO0 pereHus
C Y4Y€TOM HMEIOLIUXCS PEecypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEM,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATH BApUaHThl PEUICHUH C y4yETOM HOBOH
uHpOopMaIuu.

CaMOKOHTPOJIb, SMOLIHOHAJIbHBIH MHTEJIEKT:

BJa/leTh HAaBBIKAMU TIO3HABATEJILHOM pediiekcud Kak OCO3HaHUS
COBEpUIAEMbIX JEHCTBUI M MBICIUTENBHBIX MPOLECCOB, HMX PE3yIbTAaTOB,
BJAJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTpPOJIS Ipoliecca W pe3yJibraTa
pellIeHrss MaTeMaTHYeCKO 3aj1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3aJladyd, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
0OCTOSITENTLCTB, TaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSM, OOBSICHATH
NPUYUHBl JOCTM)KEHUS WM HEJOCTWKEHHUS pe3yJbTaTOB JesTebHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHMMAThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
MHANBUAYAIbHONH pabOThl MpU pEIIeHWH YYEeOHBIX 3a/Jay, NPUHUMATH LEb
COBMECTHOM N1eATEIbHOCTH, MJIAHUPOBATh OPraHU3aLMI0O COBMECTHON paboThI,
pacnpenenaTs BUIbl padoT, JOroBapuBaThCs, 0OCYKAATh MPOLIECC U PE3yNbTaT
paboThI, 00001aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBATh B TPYMIOBLIX (hopMax paboThl (00CykaeHUsI, 0OOMEH MHEHHIH,
«MO3TOBBIE IITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPJAMHHUPOBATh CBOM JIEHCTBUS C APYTMMH WI€HAMH KOMaHbl, OLEHUBATh
KauecTBO  CBOEr0  BKJIaga B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.



IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOHO OMEpUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPHU TIPHU
pEIIeHNH 33729 U TIPOBEJICHUH MaTeMaTHIECKIX PAacCyKICHUH;
NPUMEHSATh aKCHOMBI CTEPEOMETPHUH M CIICICTBUS U3 HUX MIPH PEIICHUN
TreOMETPHUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aHMHOE PACIIONI0KEHUE TIPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MIPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMNEpPUPOBATh MOHATHIMH, CBS3aHHBIMH C YIJIAaMH B
IPOCTPAHCTBE: MEXIy MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSMOM U
IUIOCKOCTBIO;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJTHO pacro3HaBaThb OCHOBHBIC BHUbl MHOTOIPAHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napaijiesienune, Kyo);
KJaccu(UIMPOBaTh MHOTOTPAaHHUKM, BBIOMpass OCHOBaHUA JUIA
KJ1accuUKaIuy;

CBOOOJTHO  OMNEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C CEUECHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

BBITIOJIHATh ~ TNapaJUieibHOE,  IEHTPAJbHOE U  OPTOTOHAIBHOE
IPOEKTHUpOBaHUE (UTYp HA TIUIOCKOCTh, BBIMOJIHATH H300paKeHUs
¢Guryp Ha TIOCKOCTH;

CTPOUTHh  CEYEHUS  MHOTOTPAHHHKOB  PA3JMYHBIMU  METOJaMH,
BBITIOJIHATH (BBIHOCHBIE) TUJIOCKHE YEPTEKU M3 PUCYHKOB TMPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYKCIIATH IUJIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMmuaa), TEOMETPUUIECKUX TeJl ¢ TpUMEHEHUuEM HopMyI;

CBOOOJTHO OMEPUPOBATh MOHATUSAMH: CHMMETPHUS B MPOCTPAHCTBE,
IIEHTP, OCh M IUIOCKOCTh CHMMETPUHU, IIEHTP, OChb W TUIOCKOCTH
CUMMETPUU (QUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATDH JIEHCTBUSI HAJl BEKTOPAMU;

permaTh 3ajJladd Ha JI0KAa3aTeIhCTBO MAaTEMaTUYECKHX OTHOIICHHA U
HaXOXXJIEHUE TeOMETPUUCCKUX BEIMYHMH, IPUMEHSST H3BECTHBIE METO/IbI
Py PENICHNH MAaTeMAaTHYeCKUX 3a]ad TOBBIIIEHHOTO W BBICOKOTO
YPOBHSI CII0)KHOCTH;

MPUMEHATh TMPOCTEHUININE TMPOTPAMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CHUCTEMBl TPU PEHICHUH CTEPEOMETPUUCCKUX
3azay;

M3BJICKaTh, MPE0OpPA30BBHIBATh U HHTEPIIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (UTYypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

MPUMEHSATh TOJTYYEHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHUBATh U
aHAM3UPOBATh PEANbHBIC CUTYAllUH, TIPUMEHSITh U3yUYEHHBIE TTOHSATHUS
B TIPOIIECCE TMOWCKA PEIICHHS MaTeMaTU4ecKd CHOPMYIUPOBAHHON
MPOOJIEMBI, MOJICTTUPOBATh PEANbHBIC CUTYAllUd Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIC MOJIeNN C WCIIOJIb30BAaHUEM
T€OMETPUYECKUX TOHSATHH W TeopeM, armapara aireOpbpl, pemiaThb



IMPAKTHYCCKHUC 3aJa4M, CBA3AHHBIC C HAXOXKXICHHCM TI'COMCTPHYCCKHUX
BCJINYHMH,

HMCTDb IIPCACTABICHHA 00 OCHOBHBIX JdTamax Pa3BUTHA TCOMCTPUH KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJIHO OMEpPUPOBATh MOHSATUSMU, CBSI3aHHBIMU C IMJIMHJIPUYECKOM,
KOHUYECKOM U CchepruuecKol MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJIyYEHUS,

ONEPUPOBATh IMOHATHUSIMHU, CBSI3aHHBIMU C TEJIaMH  BpalICHUSA:
UIMHAPOM, KOHYCOM, chepoid U apoM;

pacno3HaBaTh Teja BpalleHus (UMIUHAP, KOHYC, cepa u 1map) u
OOBSACHSTH CIIOCOOBI TTOJTYYSHUS TEJI BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIOOKeHNe c(hephl U IMIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpaIllCHHUS,
00BEMBI U TUIOIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAILICHUS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (hopMyIT;

CBOOOJTHO OMNEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C KOMOWHAIUSIMU
TE€I Bpall€HHWS W MHOTOIPAHHUKOB: MHOTOIPaHHUK, BIMCAHHBIA B
cdhepy U ONUCaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAsT B MHOTOTPAHHUK
WJIU TEJIO BPAILICHHUS;

BBIUHCIIITh COOTHOLICHUS MEXAY IUIOIIAASIMU TIOBEPXHOCTEHM U
00bEMaMU MOJOOHBIX TET;

N300pakaTh M3y4daeMmble (PUTYpPHI, BBIMOIHATH (BBIHOCHBIE) IUIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUIl CBEPXY, COOKY,
CHH3Y, CTPOUTDH CEUEHUS TEJ BPALLCHHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh WHOOPMAIUIO O
POCTPAHCTBEHHBIX T€OMETPUYECKHX (UTYypax, MPEACTABICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIMIOJIHATH ONIEpAllMU HAJl BEKTOPaMUu;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelartb TEOMETPUUYECKHE 3aJauyd HAa BBIYMCICHHUE YIJIOB MEXIY
IPSMBIMU M IIOCKOCTSIMM, BBIYHCIIEHUE PACCTOSSHUM OT TOYKH 10
IUDIOCKOCTH, B LEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/Ia IPU PELICHUH;

CBOOOJTHO OMEPUPOBATH TOHATHUSIMH, CBS3aHHBIMH C JBIDKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUMN,

BBITIOJIHATh HM300paKEHUST MHOTOTPAHHUKOB MW TEJI BpaIleHUS TpH
MMApAJUICIIBHOM TNEPEHOCE, LEHTPAJIbHOW CHMMETPHUM, 3€pPKaJIbHOU
CUMMETpPHH, MIPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHUs MOJ00NS;
CTPOUTH CEUYEHUS MHOTOTPAHHUKOB M TEJI BpALICHUS: CEUYCHUS
HAIMHIpa (MapauiesibHO U MEPHEeHANKYISIPHO OCH), CEYEHHUs KOHyca
(mapajuienbHbIE OCHOBAHUIO M MPOXOJSIINE YEPE3 BEPILIUHY), CEUCHUS
mapa;

HCHOJIb30BaTh METOJbI MOCTPOCHUSI CEYEHHM: METOJ CJIEI0OB, METO]
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN IIOCKOCTH;
JIOKA3bIBaTh T€OMETPUYECKUE YTBEPKICHUSA,

MPUMEHSATh T€OMETPUIECKUEe (DaKThI JIJISl PEIICHUSI CTEPEOMETPHICCKUX
3a7a4, MPEANOJIAraroluX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopMme;



pemiaTh 3aJayd Ha JO0Ka3aTelIbCTBO MAaTEeMaTHYECKUX OTHOILICHUU U
HAXOXKJECHUE T€OMETPUUECKUX BEJIMYUNH;

PUMEHSTh pOrpaMMHbIE cpencTBa u AJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPH PEIIEHUU CTEPEOMETPUUECKHUX
3azay;

OPUMEHSATh TOJyYeHHbIE 3HAHUST HA MpaKTUKEe: CpPaBHUBATD,
aHAJIM3UpOBaTh U OILICHUBATh peajbHbIE CUTYyallMd, MPUMEHATH
U3Yy4YCHHBIC TIOHSTHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MTOUCKA PEIICHUS
MaTE€MaTU4YeCKd  CPOPMYIUPOBAHHON  TPOOIEMBI, MOJIECIUPOBATH
peanbHbIe CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOCHHBIE
MOJIENIA C HCIOJIB30BAHUEM TE€OMETPUYECKUX TOHITHI U TEOpeM,
anmapara anreOpbl, peliarh MNPaKTUYECKUE 3a7add, CBS3aHHBIE C
HaX0XKJICHUEM T€OMETPUUECKUX BEIINYNH;

UMETh TMpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHU Kak
COCTaBHOU 4acTu byHnameHTa pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoauuecTBo yacoB
HaumeHnoBaHue pa3ieiioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PECypPChl
I padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1
5 B3aumHoe pacnionoxenue 6 1
IIPSMBIX B IPOCTPAHCTBE
[TapaymienpHOCTD MPSMBIX U
3 IUIOCKOCTEH B 8
IIPOCTPAHCTBE
IlepnieH IUKYIAPHOCTD
4 IPSAMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTl U pacCTOSHUS 16 1
MHoOrorpaHHuku 7 1
Bexkrops! B IpocTpaHcTBE 12
3 [ToBTOpeHue, 06001IIeHUE 1 5 5
cucTeMaTru3anus 3HaHUN
OBUIEE KOJIMYECTBO
102 6 0

YACOB I10 [TIPOI'PAMME




11 KITACC

HaumenoBanue
pa3jaesioB U TeM
MPOrpaMMbl

Ne
n/n

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

AHanutnueckas
reoMeTpus

15

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3anus
3HAHUU

15

O0BéEM

MHOIr'OrpaHHuKa

17

4 Tena Bpamenus

24

IImomamn
MIOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tel

6 JIBYOKeHUS

[ToBTOpEHME,
00o0meHne u
CUCTEeMaTH3aIus
3HAHUU

17

OBUIEE KOJIMYECTBO
YACOB IIO0
I[TPOIT'PAMME

102







HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KounyecTBO 4acoB DJIeKTPOHHbIE
- Jara uuppoBLIe
n/ Tema ypoka KounTtpoJbHbie IIpakTuyeckune
Bcero H3y4eHust o0pa3oBaTejibHbIE

n padoThI padoThI pecypebi
OCHOBHBIE TIpaBUIIA
M300paKCHUS Ha PUCYHKE
nnociocm, napannen}::mx 1 https://m.edso0.ru/FOMGV

RWHE

MPSIMBIX (OTPE3KOB),
CepeIMHbBI OTPE3Ka
ITonsTHA cTepeomeTpun:
TOYKa, IIpsiMas, IIIOCKOCTh,
npocTtpancTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha https://m.edsoo.ru/5SECB31
PUCYHKE TIJIOCKOCTH, 1 0PZ
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepPEeIUHBI
OTpe3Ka
[Tonsitus:
MepeCcEeKaroIINecs
IJIOCKOCTH, https://m.edsoo.ru/T2NNA
[epeceKaroluecs npsamas u 1 USWK
MJIOCKOCTB;
MOJTYITPOCTPAHCTBO
[TonsiTus: 1 https://m.edso0.ru/7TKZVS



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO

IepeceKaroIuecs
MJIOCKOCTH,
nepeceKaroIuecs npsmas u
IJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

HHVO

MHOrorpaHHuKkH,
n300pakeHre MPOCTEHIINX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYUIECTBYIOIUX
00BEKTOB

https://m.edsoo.ru/AHGUT
WH2F

MHoOTrOrpaHHuKH,
M300paxKeHue MPOCTEeHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYLIECTBYIOLIUX
00BEKTOB

https://m.edsoo.ru/88UAC
ES2Y

AxcuoMel CTCPCOMECTPHUH U
MEPBLIC CIICACTBUSA U3 HUX

https://m.edsoo.ru/IDKRA
603N

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEJCTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7
LQ2

AKCHOMBI CTEPEOMETPUHU U
MIEPBBIC CIICJCTBUSI U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
U IJIOCKOCTEH B
IIPOCTPAHCTBE.
O06o03HaueHus IPSIMBIX U
IUIOCKOCTE

https://m.edsoo.ru/AQXJIX
EDYR



https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/AQXJXEDYR

10

N3o0paxenue ceueHuit
nUpamMuIbl, Kyda u
IIPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakenune
MePECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

https://m.edsoo.ru/EVUE9
AZ7]

11

N3obpaxenue ceueHnit
NUPaMU/JIbL, KyOa 1
NIPU3MBI, KOTOPBIE
MIPOXOJIAT uepes3 ux péopa.
N300paxkenue
NEpPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYECHUN
pa3HbIMU LIBETaMU

https://m.edso0.ru/XT1VC
SWB2

12

N3o6paxkenune ceueHuit
UpaMUJIbI, KyOa u
IMPU3MBI, KOTOPbIC
MPOXOJAT uepe3 ux peéopa.
N3o0paxenune
NEPECCUCHU MOJTYIYCHHBIX
IIJIOCKOCTEM.

https://m.edsoo.ru/08LAY
6GMF



https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/08LAY6GMF

PackpammBanue
MMOCTPOEHHBIX CEUEHUM
pa3HBIMU LIBETAMHU

N3o0paxkenue ceueHuit
nupamMuIbl, Kyda u
IPU3MBI, KOTOPBIE
NPOXOJAT Yepe3 ux peopa.
N3o0pakeHue

https://m.edsoo.ru/EKWH

13 IepeCcEeYEHU MOJTYYEHHBIX LAWS84
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
Pa3HBIMH 1IBETAMU
14 Meron cnenos nis https://m.edsoo.ru/1JOON3
MOCTPOECHUS CEUCHUI 100
Merton cnenos i
IIOCTPOEHUS CEYEHUH. https://m.edsoo.ru/DDABJ
15 . .
CBolicTBa nIepeceyeHmi TC2N
MPSMBIX U IIJIOCKOCTEMN
Merog cienoB aiis
16 IIOCTPOEHUS CEYEHUMN. https://m.edso0.ru/SN3SS
CaoiicTBa nepeceveHuit UBEOQ
MPSMBIX U IIJIOCKOCTEMN
ITocTpoeHue ceueHui B
17 nupamue, Kyoe mo Tpém https://m.edsoo.ru/HFW63

TOYKaM Ha pEOpax.
Co31aHue BLIHOCHBIX

7QDR



https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/HFW637QDR

YepTeKel U 3alKUCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3zmanue BRIHOCHBIX
YEePTEIKEH 1 3aIUCh [1aroB
MIOCTPOCHHSI

https://m.edsoo.ru/L62FFL
CBW

19

ITocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznanue BRIHOCHBIX
YyepTeKel U 3aluch I1aroB
MOCTPOCHHUS

https://m.edsoo.ru/JIAQJN
ZCX

20

ITocTpoeHune ceueHui B
nupamue, Kyoe rmno Tpém
TOYKaM Ha pEOpax.
Co3zntanue BEIHOCHBIX
YepTEeXKEN U 3aIUCh 11aroB
MOCTPOCHUS

https://m.edsoo.ru/XJEZA
R5TO

21

IToBTOpEeHME
wianumeTpun: Teopema o
HPOIOPLIMOHAIBHBIX
otpeskax. [Tomobue
TPEYTOJILHUKOB

https://m.edsoo.ru/L3FYZ
LOLR

22

IToBTOpEeHME
manumerpun: Teopema

https://m.edsoo.ru/TP9F3D
VV1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/TP9F3DVV1

Menenas. Pacuersl B
CEUYECHUSIX Ha BRIHOCHBIX
yeprexax. Mcropus
pa3BUTHUSA TUTAHUMETPHUH U
CTepeoOMETpUHr

23

KonTponpsHas padora
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

https://m.edsoo.ru/EBLEQ9
SZ1

24

B3aumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE.
CxkpemuBarouecs
npsmblie. [Ipusnaku
CKPELIMBAIOIIHNXCSA
npsmbix. [lapannensHbie
MpPsIMBIE B IPOCTPAHCTBE

https://m.edsoo0.ru/TYO90Q
BHKY

25

Teopema o CylecTBOBaHUU
Y €IMHCTBEHHOCTH MPSMON
napajuieJIbHON JaHHOU
MIPSAMOM, MPOXOIAIIEN
yepe3 TOUKY MPOCTPAaHCTBA
U He JIeKalllel Ha JaHHOU
npsmMoit. Jlemma o
NEpPECEYECHUH
NapauIeIbHBIX MPSAMBIX
IJIOCKOCTBIO

https://m.edsoo.ru/CYUQ
MU9K9

26

[TapannenbHOCTH Tpex
npsaMbIX. Teopema o TpEx

https://m.edsoo.ru/TRPMZ
B3MZ



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/TRPMZB3MZ

napajiC/IbHbIX MMPAMBIX.
Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OCHOBHBIC CBOMCTBA
apajuIeJIbHOro
IIPOCKTUPOBAHHUS.
H300paxkeHre pa3HbIX
buryp B mapajuieabHON
MIPOSKIINN

https://m.edsoo.ru/03GR5
owzv

28

[lenTpasibHask MPOEKITUA.
Yron ¢ coHanpaBJIeHHBIMU
CTOPOHAMHU. YTOJI MEXIY
HpHMBIMI/I

https://m.edsoo.ru/Z5FPA6
SHI

29

3anauu Ha JOKA3aTeIbCTBO
U MCCIIeJIOBAaHUE,
CBSI3aHHBIC C
PacCroJIOKECHHUEM IIPAMBIX B
POCTPAHCTBE

https://m.edsoo.ru/7W31C
OFG6

30

[TonsiTHs: MapalneNbHOCTh
IPSIMOM U TNIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
MapaJIEIbHOCTH MPSAMOU U
mockocTH. CBOMCTBA
MapajuieIbHOCTH MPAMOUN 1
IJIOCKOCTH

https://m.edso0.ru/N18CU
003L



https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3agaun Ha
BBIYHCIICHUEC U
JI0Ka3aTelIbCTBO,
CBSI3aHHBIC C
MapasuIeIbHOCTHIO MPSMBIX
1 IUIOCKOCTEH B
MPOCTPAHCTBE

https://m.edsoo.ru/2DD9X
2MQ3

32

IToctpoenue ceuenus,
IIPOXOJAIIETO Yepes
JAHHYIO MIPSIMYIO Ha
YEepTEKE U MapauIeIbHOTO
Ipyroi npsamou. Pacuér
OTHOILEHUN

https://m.edsoo.ru/1P06R5
839

33

[TapamnenpHas npoekuus,
pUMEHEHHUE 1JIs
MIOCTPOEHHUS CEYEHUN KyOa
U Tapajuiesenumnesa.
CaoiicTBa
napajuleJenunena u
IIPU3MBI

https://m.eds00.ru/930T7F
LSK

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayIenbHOCTH
JIBYX IIJIOCKOCTEM

https://m.edsoo.ru/QFUJA
HV88

35

Teopema o
MapauiebHOCTU U
€IMHCTBECHHOCTH
IJIOCKOCTH, IMPOXOISIIECH

https://m.edsoo.ru/2WG4
W4 XNO



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/2WG4W4XNO

4yepes3 TOUKY, He
MIPUHAJICIKALLYIO TAHHOMN
IIJIOCKOCTH U CJIECTBUS U3
Hee

36

CaolicTBa napamieabHbIX
IJIOCKOCTEN: O
HapauIeIbHOCTH MPSIMBIX
nepeceveHus mpu
HepeceyeHu  JBYyX

mapajiCJIbHbIX IUIOCKOCTEH

TpeThen

https://m.edsoo.ru/3KIKV3
ROG

37

CBoiicTBa napajyieabHbIX
IUIOCKOCTEH: 00 OTpe3kax
NapauIeIbHBIX IPSIMBbIX,
3aKJIFOYEHHBIX MEXIY
napajuieIbHbIMU
IIJIOCKOCTSIMU; O
IIEPECEUECHNH NPSMOU €
JBYMsI ITapaJlJIEIbHBIMU
IUIOCKOCTSIMU

https://m.edsoo.ru/QLA4P
YRAT

38

IToBTOpEHME: TEOpEMaA
[Tugaropa Ha mI0CKOCTH

https://m.edsoo.ru/9VJZIW
C6J

39

[ToBTOpEHME:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

https://m.edsoo.ru/Z6FNN
NT5D

40

CgoiicTBa KyOa u

https://m.edsoo.ru/HYNIQ



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

IPSIMOYTOJILHOTO
napaJuesenunena

785Q

Briuucnenue e
OTPE3KOB B KyOe u

https://m.edsoo.ru/FZBZV

41
PSIMOYTOJIBHOM POEC
rapasulesienuIese
[IepnieHAUKyYIAPHOCTD
MPSIMOI U MIOCKOCTH.
42 Hp IBHAK https://m.edsoo.ru/I8F8HO
p GG3
NePHEHANKYIIPHOCTH
MPSIMOM U TNIOCKOCTH
[IepnieHAUKyYIAPHOCTD
IIPSIMOM M INIOCKOCTH.
43 MousHak https://m.edsoo.ru/K38BG
P 31ZH
NEePHEHANKYIIPHOCTH
MpsIMOM M TIOCKOCTH
Teopema o CyleCTBOBAaHUU
U €IMHCTBEHHOCTH
44 IPSAMOM, POXOAIIEN https://m.edsoo.ru/WF3MT
yepes3 TOYKY [IPOCTPAHCTBA S4E5
Y NEPHEHANKYIAPHOHN K
IJIOCKOCTH
ITmockoctu n
https://m.edsoo.ru/OKTGK
45 NEPIEHIUKYIIPHBIE UM HNS
MpsIMbIE B MHOTOI'PaHHHUKAX
https://m.edsoo.ru/S1V9A
46 IInockoctu u D

WIW3



https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/S1V9AWIW3

NEPIEHAUKYJIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

Ilepnenauxyisp u
HakJIoHHas1. [TocTpoenue

https://m.edsoo.ru/KIP9L4

47
HEPHEHINUKYIIAPA U3 TOYKU ZCX
Ha NPSAMYIO
Ilepnenaukysip u
48 HakJIoHHas1. [locTpoenue https://m.edsoo.ru/211UD4
MEPIEHANKYIIAPA U3 TOUKU 5PR
Ha NPSAMYIO
Teopema o Tpé
peMa o Tpex https://m.edsoo.ru/CNE1P
49 NepreHIuKyIsIpax (mpsmast AIUS
u oOpartHas)
Teopema o Tpéx
https://m.edsoo.ru/IPCG56
50 NepIeHANKYIsIpax (mpsmast AWN
u oOpartHas)
Yrou Mex
o https://m.edsoo.ru/K4EHQ
51 CKPEITUBAIOIINMUCS
3E9E
IPSIMBIMU
ITouck nepneHauKyIIpHBIX
59 IPSIMBIX C IIOMOILBIO https://m.edsoo.ru/EBYVP
NEPIEHIUKYIIAPHBIX SMSI
IIJIOCKOCTEMN
53 OpTtoronanbHOe https://m.eds00.ru/GP0ZX
MPOEKTUPOBAHUE 8VHE
94 [TocTpoenune ceuenwii kyoa, https://m.edsoo.ru/F5ZMO



https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE

IIPU3MBI, IPABUIIBHOU
IIAPaMUJBI C TIOMOILBIO
OpPTOTrOHAJILHOU MPOEKIINH

AlAE

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU

https://m.edsoo.ru/T50FU

> MAPAMUIBI C IIOMOILBIO DOOJ
OpPTOTrOHAJILHOU MPOEKINH
Cummerpus B
IIPOCTPAHCTB
56 ofzgciie;mz IIOCKOCTH. fttps://m.eds00.WNT7K 7
ZM8K
ITnockocT cuMMeTpHil B
MHOTOTpaHHHUKaX
[Ipn3nak
57 NEePIEHANKYJIAPHOCTH https://m.edsoo.ru/L9E703
MPSAMOU U INIOCKOCTH Kak usv
CJIEICTBUE CHMMETPUU
[IpaBunbHBIE
58 MHOTOrpaHHUKH. Pacuér https://m.edso00.ru/Z9E166
paccTosHUM OT TOYKHU 10 HHZ
IJIOCKOCTH
IIpaBunpHbIE
59 MHOTOrpaHHuKHU. Pacuér https://m.eds00.ru/TJISUO
PacCTOSHHIA OT TOYKH JI0 WZTH
IJIOCKOCTH
60 CnocoObI ONTyCTUTH https://m.edsoo.ru/DHFUC

NEPIEHANKYJIAPHIL:

BWOG6



https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/DHFUCBWO6

CUMMCTpPUs, CABUT' TOYKH
110 MapaJUICIIbHON MPSMOMN

CnBur no HenapamieabHON

https://m.edso0.ru/90OANV

61 IPSIMOH, I/I3vMeHeHI/Ie FEOE
paccTosiHui
KonTponbnas pabota
62 "B3aumHoOE pacronoxeHue https://m.edsoo.ru/JW5UZ
IPSIMBIX M TUIOCKOCTEN B NN8J
npocTtpaHcTae”
[ToBTOpEHME: YrOI MEXKAY
IPSIMBIMU Ha IJIOCKOCTH,
63 TPUTOHOMETPHS B https://m.edso0.ru/SK9RH
[IPOU3BOJIEHOM WDFQ
TpeyrojbHHUKE, TeOpeMa
KOCHHYCOB
[ToBTOpEHME: yros Mex
64 P I o https://m.edsoo.ru/WBRE
CKpEIIMBAIOIIUMUCS U9US7
IPSIMBIMU B IPOCTPAHCTBE
['eomeTpuueckune MeToabI
65 BBIYMCIICHUS yTIila MEXIY https://m.eds00.ru/3U4023
MPSIMBIMH B 7CK
MHOTOTpaHHHUKaX
BYI'paHHBIN yToOJI.
A yip yrv https://m.edsoo.ru/8H4CY
66 CBOCTBO JINHEHHBIX YTIIOB EABO
JIBYTPaHHOIO yria
67 [TepnenaukynsipHbIC https://m.edsoo.ru/FIHM6



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD

miockoct. CBolicTBa
B3aUMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

68

IIpusnax
NEPIEHANKYIIIPHOCTH
IUIOCKOCTEM; TeOpeMa o
IIPSIMOM NIEPECEYECHUS IBYX
IJIOCKOCTEN
NEPIEHIUKYJIIPHBIX
TPEThEH IIJIOCKOCTH

https://m.edsoo.ru/FY5TM
Q43F

69

IIpssMoyronbHbII
napanjenenunesn; Kyo;
U3MEPEHMUs, CBOWCTBA
IIPSIMOYT'OJIBHOTO
napajuleenue1a

https://m.edso0.ru/K99DB
NDAW

70

Teopema o nuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CIIEICTBHE U3 HEE

https://m.edsoo.ru/E3T10A
D6l

71

CrepeomeTrpuueckue u
NPUKJIAIHBIE 3a71a4H,
CBJ3aHHBIC CO B3aUMHBIM
PacCIoIOKEHHUEM NIPAMBIX U
IUTOCKOCTH

https://m.edsoo.ru/4TBYU
36HZ

72

IToBTOpEHUE:
CKPEIIMBAIOIINECS

https://m.edsoo.ru/TL947D
6WK



https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/TL947D6WK

MpAMBbIC, TaPAJIJICIIBHBIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

[Tapa mapayenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXTY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B TIPOCTBIX
CUTYaIUIX

https://m.edsoo.ru/YFWZT
QREN

74

PaccrosiHue oT TOUKH J0
IJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIITOCKOCTHU

https://m.edsoo.ru/\W5GN4
8EIM

75

Brrunciienue pacctossHui
MEXKY
CKPEILMBAIOIIUMHUCS
MPSMBIMU C TIOMOILBIO
NEPIEHANKYIISIPHON
IUIOCKOCTH

https://m.edsoo.ru/5W9VI1
HMD

76

TpéxrpanHslii yro,
HEPABEHCTBA IS
TPEXTPAaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMBbI KOCHUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO

yria

https://m.edso0.ru/3SXGHN
LO4J]



https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/3XGHNLQ4J

DeMeHTHI CheprudecKoit

77 _ https://m.edsoo.ru/HMVT
FE€OMETPUHU: T€0/Ie3UUECKUE \V74CP
JIMHUU Ha 3emiie
78 KontponsHas padora https://m.edsoo.ru/AIRTWZ
"Vribl u paccrosiHus" 59YU
CucreMmarusanys 3HaHHH
79 ™M https://m.edsoo.ru/\VC3UO
HOI‘OFpilHHI/IK U €ro AK3B
AJIEMEHTBI —
[Tupamuga. Buast
https://m.edsoo.ru/J3R024
80 nupamu. [IpaBunbpHas 2E0
nupamuaa o
IIpusma. Ilpssmas u
81 https://m.edsoo.ru/JNDHO
HAaKJIOHHAs PU3MBI. 08ED
[IpaBunbHas npusma
ITpssMoit mapannenenumnesn,
P P . 8 https://m.edsoo.ru/L8803L
82 IIPSIMOYTOJIBHBIN 2GS
napasuienenumnesn, Kyo
Belmykieie
https://m.edsoo.ru/B4TOM
83 MHoOrorpaHHuku. Teopema
. DU1D
Olinepa
Belimykisie
MHOTOIpaHHUKHU. TeopeMa
84 i pH P https://m.edso0.ru/QOMX
nnepa. [IpaBunbpHbIE 1 9GALS
MOJIyIIpaBUIIbHbIE
MHOTOTpaHHUKH
85 KonTponsHas padora https://m.edsoo.ru/3N52B3



https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM

"MHororpaHHuku"

TE

ITousrue BCKTOpa Ha

https://m.edsoo.ru/LRBSE

86 TUIOCKOCTH H B 3809
IIPOCTPAHCTBE
87 C https://m.edsoo.ru/MNTSX
yMMa BEKTOPOB 9% L8
88 P https://m.edsoo.ru/5SHBMZ
a3HOCTb BEKTOPOB 1POH
https://m.edsoo.ru/XS6AN
89 [TpaBuio mapasienenurea
7LA2
YMHOXK€EHHE BEKTOpa Ha https://m.edsoo.ru/MJUH1
90
YHCJII0 28LR
Pa3noxenue BekTopa no
01 0a3ucy TpE€x BEKTOPOB, HE https://m.edso00.ru/U7601D
JIeKaIUX B OJHOHU CTG
IJIOCKOCTH
https://m.eds00.ru/JZ46VN
92 CkansipHO€ TPOU3BEACHUE
Crl
93 Beluucnenue yria Mexuay https://m.edso00.ru/1U5196
BEKTOPaMHU B IIPOCTPAHCTBE uQP
94 [Tpocreiimue 3agaum ¢ https://m.edsoo.ru/FIXV79
BEKTOpaMU 8B
95 [Tpocreiimue 3agaum ¢ https://m.edsoo.ru/JCWUR
BEKTOpaMu NGO1
[Ipocreiimne 3anauu ¢ https://m.edsoo.ru/BEHW
96
BEKTOpaMU OELKS



https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/BEHWOELKS

IIpocreiimme 3agauu ¢ https://m.edsoo.ru/P3W8W
97 1
BEKTOpamu Z2Z5Y
08 O060061EeHNE U 1 https://m.edsoo.ru/ECRM
cucTeMaTu3aIus 3HaHui XSNM3
O6o061IEHNE U https://m.edsoo.ru/XXBTF
99 - 1
CHCTEMATU3ALMS 3HAHUN PSWL
100 O06o0061IEHNE U 1 https://m.edsoo.ru/SFGPD
CHCTEMATU3ALMS 3HAHUN WNKO
101 ['ooBas KOHTpOJIBHAS 1 https://m.eds00.ru/X3Z2G8
pabora A6SO
O06o0061IEHNE U https://m.edsoo.ru/931AW
102 . 1
cUCTEMaTU3alud 3HaHUU XEK1
OBIIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1
https://m.edsoo.ru/931AWXEK1

11 KITACC

N Koau4vecTBo yacoB DJIeKTPOHHbIE
[
Hara undgposbie
n/ Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3YYeHU s oOpa3oBaTe/ibHbIE
n padoThI padoThI
pecypcebi
[ToBTOpEHME TEMBI
1 "Koopaunatel BeKTOpa Ha 1 https://m.edsoo.ru/WERSD
IJIOCKOCTH U B Sl4U
npoctpaHcTae”
[ToBTOpEHME TEMBI
| https://m.edso00.ru/M6JO60
2 CxkansipHoe 1 NJ7
IIpOU3BeIEHNE BEKTOPOB" o
[ToBTOpEHME TEMBI
3 "Beruncnenue yria 1 https://m.edso00.ru/55KY41
MEXY BEKTOPAMHU B LVG
npoctpaHcTae"”
[ToBTOpEHME TEMBI
4 "VpaBHeHuUE NPSAMOH, 1 https://m.edsoo.ru/U20HP
MPOXOIALLEH uepes ABe usew
TOYKH"
VYpaBHEHUE IOCKOCTH,
P https://m.edsoo.ru/VYIH8T
5 HOpMaJlb, YpaBHEHHUE 1 ERW
MJIOCKOCTH B OTPE3Kax I
6 YpaBHEHHE IIOCKOCTH, 1 https://m.edsoo.ru/541910

HOpPMaJlb, YpaBHEHUE

WGX



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/5419I0WGX

IJIOCKOCTHU B OTPE3KaX

BekropHoe https://m.eds00.ru/NTYOG
7
[IPOU3BEACHUE 2APM
JIuHeiiHble HEpaBEeHCTBA,
8 HeiHoe https://m.edsoo.ru/54EQ7J
Q8E
IIpOorpaMMHUPOBaHUE
JIunelinble HEpABEHCTRA,
9 HeiHOe https://m.edsoo.ru/VPKWB
B4AA
IIpOorpaMMHUPOBaHUE
AHaIuTHYECKUE METOIBI
pacuéra yria Mexay https://m.edsoo.ru/KHJ20
10
NPSIMBIMU B M3PV
MHOTOIPAaHHHUKAX
AHaIUTHYECKUE METOIBI
pacyé€ra yriia Mexay https://m.edsoo.ru/DDXUU
11
IIJIOCKOCTSIMU B AlA5
MHOTOIPAHHHUKAX
dopmyna paccToTHUA OT
pMyIa p https://m.edsoo.ru/SG451U
12 TOYKHU IO IUNIOCKOCTHU B UGL
KOOpJAMHATAX
Haxoxnenue paccrosHuit
https://m.edsoo.ru/8V2N4
13 OT TOYKH JIO IJIOCKOCTH B
X1L3
KyOe
Haxoxnenue paccrosHuit
https://m.edsoo.ru/UZ15U
14 OT TOYKH JI0 IJIOCKOCTH B

[IPaBUJIILHON IIUPAMUJIC

U37F



https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/UZ15UU37F

KontponsHas padora

https://m.edsoo.ru/8NGI1G

15 AHaJmTI/IIiGCKa;I HEM
reOMeTpHUs
Ceuenus
16 MHOI'OTPAaHHUKOB: https://m.eds00.ru/219603
CTaHIapTHBIC NHQ
MHOTOTPaHHUKHU
Ceuenust
https://m.eds00.ru/52XG0O
17 MHOI'OI'PAHHUKOB: METOJ
2J5B
CJIEJIOB
Ceuenust
MHOTI'OIr'paHHUKOB!:
18 CTAHIADTHBIE [LIOCKOCTH https://m.edsoo.ru/CUP7T
Aap 1 : CPXQ
MEPECCUCHUS MPSAMBIX U
IJIOCKOCTEN
[TapamienbHbIe IPsIMBIE U
19 . https://m.edso0.ru/MM69
IJIOCKOCTH: MKRDP
napasuleJIbHble CEUEeHUS -
[TapannenbHble psMbIE U
N https://m.eds00.ru/O71ROI
20 TUIOCKOCTH: pacdér Il
OTHOUIIEHUI -
[TapannenbHble psMbIE U
21 TUIOCKOCTH: YTIIBI MEXKTY https://m.edsoo.ru/26EPT
CKPEIINBAIOIMUCS M74A
MMPAMBIMHA
22 [TepnenaukynsipHbIC https://m.edsoo.ru/YQUVT



https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX

MPSIMBIE U TJIOCKOCTH:
CTaHJapTHbBIC TAPbI
HEePIEeHIUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

6VZX

[lepienquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:

https://m.edsoo.ru/HQIN2

23 Teopema 0 Tpex OzZJP
NEepPHEHANKYIIIpax
[lepnenaukynspHbie

24 MPSMBIEC U TUIOCKOCTH: https://m.edsoo.ru/OWFA
BBIYMCJICHUS JJIUH B Q1A9J]
MHOTOIPAHHHUKAX
[ToBTOpEHME: mIOImAAN

o5 MHOT'OYTOJIbHUKOB, https://m.edsoo.ru/FDRZO
dbopMyIBI TS TLTOIAEH, 9G4X
co00paxeHus moao0us
[ToBTOpEHME: mIIOIIAAN

% MHOTOYT'OJIbHUKOB, https://m.eds00.ru/1ZYRN
bopMyIIBI TS TLTOIIAEH, NIKV
CO00paxeHus moa00us
[ToBTOpEHME: mIIOIIAAN

97 MHOI'OYTOJIbHUKOB, https://m.edsoo.ru/HWHV

(bOopMyIIBI TS TUTOIIAJICH,
CO00paxeHus moao0us

FNLOO



https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/HWHVFNLOO

Inomaau ceuennit
MHOT'OTPaHHUKOB:

https://m.edsoo.ru/X2HRM

28 TJIOIIATU TTIOBEPXHOCTEH, 9HD4
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US
IInomanu ceuenuii
MHOTOIPaHHUKOB:
. https://m.edsoo.ru/8H4EL
29 TIJIOIIATU TTIOBEPXHOCTEH,
YIN6
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US
KoHTposbHas padota
"[ToBTOpEHME: https://m.edsoo.ru/S8UW1
30
MHOTI'OIPaHHUKH, CEYECHUS WWV1
MHOT'OTPaHHUKOB"
O0BéM Tema. O0neM
31 oSN EHOr https://m.edsoo.ru/6UXGO
PAMOYTOIILHOTO ORCY
napasuieNienumnena
3amaun 00 yaABOCHUHN
https://m.edsoo.ru/VK2J2T
32 KyOa, 0 KBajipaTtype Kyo0a; XEF
O TPUCEKIUH yTiia -
Crepeomerpuueckue
3ala4d, CBA3aHHEIE C
33 6I’lb"M " https://m.edsoo.ru/ODR6H6
00BEMO TOS
PSIMOYTOJIBHOTO
napasuieNienumneia
https://m.edsoo.ru/OSHTIO
34 [Tpuknagubie 3a1a9u,

T1G



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/0SHTIOT1G

CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
IPSIMOYTOJILHOTO
napaJuieienumnea

https://m.edsoo.ru/8AIL9Y

35 O0BEM TIPSIMON MPU3MBI HYJ
Crepeomerpuueckue
3a7a4M, CBSI3aHHBIC C https://m.edsoo.ru/1D8HV
36 N
BBIYHCIIEHHEM 00BEMOB 54A9
IIPSIMOM TIPU3MBI
IIpukmagaeie 3agaun,
P 8 H,_ https://m.edsoo.ru/QlYC4F
37 CBSI3aHHBIE C 00BEMOM 81U
IPSAMOM TIPU3MBI o
Brruncienne 006EMoB
TEJI C TIOMOIIHIO
.. https://m.edsoo.ru/ON5850
38 oTpeeIEHHOTO 60H
unTerpana. OobpEm o
HAaKJIOHHOM MPU3MBI
Brrancnenne 066EMoB
TEeJI ¢ TIOMOIIHI0
39 N https://m.edsoo.ru/2CJLC
OTIpeIeTIEHHOTO ) MKSN
uHTerpana. O6béM
MTUPAMU/TBI
®opmyna o0bEMa
40 nupamusl. OTHOLIEHUE https://m.edsoo.ru/AL3POD

00BEMOB MHUpaMUL C
O0IIUM YTIIOM

COE



https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/AL3P0DC9E

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE

https://m.edsoo.ru/3GOOA

41
00bEMOB IMUPAMU]T C JRNY
00IIUM yTIIOM
Crepeomerpuueckue
42 3a7a4M, CBSI3aHHBIC C https://m.edsoo.ru/7TR8R
00bEMaMH HAKJIOHHOM HWO7
MIPU3MBI
CrepeoMeTpUYCCKHE
P P https://m.edso0.ru/SF480D
43 3aJla4d, CBI3aHHEIE C TS6
00BbEMaMK TUPAMHUIBI T
IIpukiagaele 3aqa4u 110
teme "OOBEMEI TEI", https://m.eds00.ru/9SF60Y
44 .
CBSI3aHHBIE C 00BEMOM YVX
HaKJIOHHOM MPU3MBI
[Tpuknagneie 3a1a4u 10O
teme "OOBEMEI TET", https://m.edso0.ru/Z4MZ27
45 .
CBSI3aHHBIE C 00BEMOM RMY
MTUPAMU/TBI
[Tpumenenue o0BEMOB.
https://m.edso0.ru/I39CX0O
46 Brruncnenue pacctosiHus 3CP
JIO TIIIOCKOCTH =
47 KonTponbhas pabota https://m.edso0.ru/XNWZS
"O06BEM MHOTOTpaHHHUKA" SJ7P
48 Hunusapuueckast https://m.edsoo.ru/7DHKE

MOBEPXHOCTb,

HEG6



https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/7DHKEHEG6

oOpasyrolue
UWJIAHPUYECKON
MIOBEPXHOCTHU

HMumuuap. [psamon
KPYTOBOM LIUJIUHIP.

https://m.edsoo.ru/MAVW

49
[Tmomaas MOBEPXHOCTH 4KY55
MATUHAPA
Konnyeckas
50 IIOBEPXHOCTb, https://m.edsoo.ru/PVRE7
00pa3yrone KOHUIeCKOM HQ6Y
noBepxHocTu. Konyc
CeueHue KoHyca
51 IIIOCKOCTBIO, https://m.edsoo.ru/EOVSH
MapasuieIbHOM MIIOCKOCTH ALSL
OCHOBaHMS
VY ceu€HHBI KOHYC.
https://m.edso0.ru/9VKWV
52 N300pakeHre KOHYCOB U
- DCTE
ycequHLIX KOH}’COB
ITmomans OOKOBOM
. https://m.edsoo.ru/AWKB9
53 MTOBEPXHOCTH U ITOJTHON
E4ANE
MTOBEPXHOCTH KOHYCa
ITmomans OOKOBOM
. https://m.edsoo.ru/9NFAUE
54 MTOBEPXHOCTHU U MOJIHON 3KJ
MOBEPXHOCTH KOHYCa o
55 Crepeomerpuueckue https://m.edsoo.ru/QZVH5

3aa4d Ha

EXL9



https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/QZVH5EXL9

JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM CEUCHUH
OWJINH]IPa, KOHyCa

Crepeomerpuueckue
3a7a4M Ha
JI0Ka3aTeIbCTBO U

https://m.edsoo.ru/AKF6P

56
BBIUYKMCJICHUE, W62W
MOCTPOEHHUEM CEUCHUI
WIMH]Ipa, KOHYyca
57 [IpuknagHeie 3a1a4u, https://m.edso00.ru/3429ZL
CBSI3aHHBIC C LIUJIMHIPOM HTS
58 [IpukitagHele 3aqauu, https://m.edso00.ru/ZY6EN
CBSI3aHHBIE C MWINHIPOM PVKD
https://m.edsoo0.ru/W1TVK
59 C
dbepa u map AJOR
[Tepeceuenue cdepsl u
mapa ¢ miIOoCKOCThIO.
https://m.edsoo.ru/JF8NB5
60 Kacanue mapa u chepsl 20
IIOCKOCTHIO. Bua n -
n300paxkeHue mapa
[Tepeceuenue chepsl u
mapa ¢ TIOCKOCTHIO.
https://m.edsoo.ru/M6WK9
61 Kacanwne mrapa u cdeps

IIOCKOCTHIO. Bua n
n300pakeHue mapa

K950



https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/M6WK9K95O

62

VYpaBuenue chepsl.
[Tnomane chepsl u eé
yacTein

https://m.edsoo.ru/U8G24B
O8H

63

Cummerpus chepsl 1
mapa

https://m.edsoo.ru/6E6GX0
YJS

64

CrepeoMeTpuyeCcKHe
3aJa4M Ha
JI0Ka3aTeIbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co chepoii u mapom,
MOCTPOCHHEM HMX CECUCHHIA
IUTOCKOCTBIO

https://m.edsoo.ru/MSYBP
KH7R

65

CrepeomeTpuieckue
3a1a9u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBI3aHHBIC
co chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
TUTOCKOCTBIO

https://m.edsoo0.ru/MXRDT
K72T

66

[puknaguaele 3aga4m,
CBsI3aHHBIE CO cpepoii U
apoM

https://m.edsoo.ru/XW5LI7
A9J

67

IToBTOpEHMUE:
OKPYXKHOCTh Ha
IJIOCKOCTH, BEIYMCIICHUS
B OKPYXHOCTH,
CTaHJaPTHBIC TTOA00HS

https://m.edsoo.ru/EJ20D
AVEJ]



https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/EJ2QDAVEJ

Pasznnunble koMOMHALIMT

https://m.edsoo.ru/LE7933

68 TEJ BpaIICHUS U LXX
MHOTOI'PAaHHUKOB
69 3agaum o Teme "Tena u https://m.edsoo.ru/PHHLC
IIOBEPXHOCTHU BpaleHus" G54E
20 3agaun o teme "Tena u https://m.edsoo.ru/22WPB
MOBEPXHOCTHU BpaleHus" LTP9
KoHTtposbHas padota
" https://m.eds00.ru/33W222
71 Tena v MOBEpXHOCTH
" M63
BpaIcHus
O0BEM IUIMHApA.
" https://m.eds00.ru/1ZN2S6
72 Teopema 06 06bEMe
ZMO
IPSIMOTO IUJIMH]IpA
Brruncienne 006EMoB
TEJ C TOMOIIBIO
73 .. 5 https://m.edso0.ru/ACTOM
ONpeIeIEHHOTO ) EMVE
uHTerpana. O0bEM
KOHyca
Inomagu 60KOBOM U
" VH https://m.eds00.ru/ZYTKY?
74 MIOJIHOM ITOBEPXHOCTHU
P8B1
KOHyca
Crepeomerpuueckue
3aJ1a4H, CBSI3aHHbIC C https://m.edso0.ru/709VJY
75 .
BBIYHCIICHHEM 00BEMOB PSC
WIMH]IPA, KOHYyCa
76 [Ipuknanuelie 3aqaun 1Mo https://m.eds00.ru/QXEA9



https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB

teme "OOBEMBI 1
IJIOIIA Y TOBEPXHOCTEN

TCII

77

O0bEM 11apa U LapoBOro
cekropa. Teopema 00
00béme mapa. [lnomanp
chepsl.
CrepeoMeTpHUEeCKHe
3aJ1auu, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapOBOTO
CeKTopa

https://m.edsoo.ru/VV60ON
BVZX

78

[IpuknagHblie 3aqa4u 110
teme "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM
mapa v riomajbo
cheprl. COOTHOIICHHS
MEXAY MII0IAIMU
IIOBEPXHOCTEN U
00BEMamMu TOJOOHBIX Tell

https://m.edsoo.ru/EZH9G
RUEJ

79

IToxoOuble Tena B
POCTPaHCTBE.
N3menenne o0bEMa pu
oJ00UH.
Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIC C

https://m.edsoo.ru/H24188
MKQ



https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/H24I88MKQ

BBIUHCIIEHHEM 00BEMOB
TEJI ¥ IUIOIaaei
MOBEPXHOCTEH

KontponsHas padora

https://m.edsoo.ru/73U0OD

80 HJIOL.[.Ial[I/I MOBEPXHOCTH GNYR
¥ 00BEMBI KPYTIIBIX TET"
JIBH>KEHUs MPOCTPaHCTBA.
OTtoOpaxeHus.
81 i P https://m.edso0.ru/RXJ4Y
BIDKECHUSI U paBeHSTBO WENA
¢uryp. O6mue cBoiicTBa
BVKEHUN
Bunsl nBmkennii:
NapaJIeIbHBIN EPEHOC,
https://m.edso00.ru/ZSUA77
82 [EHTpaJIbHAs] CHMMETPHS, NTX
3epKaibHasi CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM
[IpeobpazoBanus
83 nono6is. Tpsas i https://m.edsoo.ru/A1PU2
AODHA. 1P WOAX
cdepa Ditnepa
['eomeTpuueckue 3amaun
84 https://m.edsoo.ru/KFDHO
Ha MpUMEHEHUe MGKZ
JIBUKCHHUS
O06o0maroree
85 noBTopenue 11 nonsTuit https://m.edsoo.ru/4F52B1

U METOJIOB Kypca
reomerpun 10-11

1KK



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/4F52B11KK

KJI1aCCOB

86

O0o0maroree
noBTropenue 11 nousTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AIUS
3HAHUM:
"[TapannenbHOCTD
MPSIMBIX | IIJIOCKOCTEH B
npocTtpaHcTBe"

https://m.edsoo.ru/IHVB2
NZH9

87

Oo6ob61aroee
noBtopenue 11 nonaruit
Y METOJ0B Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHUi: "BekTopsl B
npoctpaHcTae"”

https://m.edsoo.ru/AQEFP
ERJO

88

Oo6o0maromee
noBtopenue 11 monsaTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HaHUM: "BekTopsl B
npocTpaHcTae”

https://m.edsoo.ru/3N1JOL
N63

89

O06o0maroree
noBropenue 11 nmonsaruit
Y METOJIOB Kypca

https://m.edso0.ru/B85S7V
DTC



https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/B85S7VDTC

reomerpun 10-11
KJIACCOB, CUCTEMATU3AIUS
3HaHui: "O0bemM
MHOTOTpaHHUKA"

90

Ob6o6maromee
noBTopenue 11 nmousTuii
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATU3aIIHs
3HaHui: "O0bemM
MHOTOTrpaHHHKaA"

https://m.edsoo.ru/AJX4C
DP5I

91

Oo6ob61aroee
noBTopenue 11 nouaruii
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIIHs
3Hanui: "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX Ted"

https://m.edsoo.ru/H2ZAB
PRXO

92

O06o0maroree
noBtropenue 11 nmonsaTuit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3AIUS
sgaHuu: "[lmomanu
MOBEPXHOCTH U 00BEMBI
KpyIJibIX Ten"

https://m.edsoo.ru/JG1DJ5
ONK



https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/JG1DJ50NK

93

Ob6o6maromee
noBTopenue 11 nousTuit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
sgaguii: "Ilnonaan
MOBEPXHOCTH U 00BEMBI
KpYyIJbIX Ten"

https://m.edso0.ru/GXZMP
89GD

94

HToroBasi KOHTpOJIbHAS
pabora

https://m.edso0.ru/3J174M
Y6M

95

[ToBTOpEeHME, 0000IIEHNE
W CUCTEMATHU3ALHS
3HAHUHU

https://m.edsoo.ru/UI126CB
4XL

96

Hcropus pazsurus
CTEPEOMETPUH KaK HayK1
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/IESALO
6B5

97

Hcropus pazButus
CTEPEOMETPUH KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOT Ui

https://m.edso0.ru/8ZKNM
YFO03



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/8ZKNMYF03

98

Hcropus pa3Butus
CTEpPEOMETPUU KaK HayKu
U €€ pOoJIb B Pa3BUTHHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

https://m.edso0.ru/41X3X
KQOG

99

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHKCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/4PGHOQOJ
YAH

100

Hcropus pa3Butus
CTEPEOMETPUHN KaK HAyKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edso0.ru/GEJCO7
34F

101

Hcropus pa3Butns
CTEPEOMETPUH KaK HAyK1
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITbIOTEPHBIX

https://m.edsoo.ru/RK4XS
FWNR



https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/RK4XSFWNR

TEXHOJIOTUN

Hcropus pa3Burus
CTEPEOMETPUU KaK HayKu
U €€ poJib B Pa3BUTUU

https://m.eds00.ru/X89TQ8

102 COBPEMEHHBIX 1 76
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH
OBIIEE KOJIMYECTBO 102

YACOB 110 I[TPOTPAMME



https://m.edsoo.ru/X89TQ8776
https://m.edsoo.ru/X89TQ8776

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMDBI
10 KITACC

Koa nposepsiemoro

HpOBepﬂeMble NpeaAMETHLIC PE3YyJIbTaTbhbl 0CBOCHUS OCHOBHOM oﬁpasoBaTe.m,Hoﬁ MporpamMmasl CpeIHETr0

pe3yjabTara 001ero ooOpazoBaHus

7 I'eomerpus

7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb

7.2 [TpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIIEICTBUS M3 HUX MPH PEIICHUN T€OMETPUUYECKHIX 3a7a4d

7.3 OnepupoBath NOHATUAME: MAPAIEIBHOCTD U MEPHIEHAUKYIISIPHOCTD MPSMBIX U TIOCKOCTEH

7.4 KnaccugunupoBats B3aMMHOE paciojoKeHUE MPSMbIX U INIOCKOCTEH B MPOCTPAHCTBE

75 OmnepupoBaTh NOHATHSMH: ABYTPAHHBIN Yrojl, TpaHU JBYTPaHHOTO yriia, peOpo JABYTPaHHOTO yIiia, JIMHEHHBIHN

yToJI IBYTPaHHOIO yTia, FpaaycHas Mepa IBYTpaHHOIro yria

76 OnepupoBaTh TOHATUSMHU: MHOTOTPAHHUK, BBINYKIBIA W  HEBBIMYKIbI MHOTOTPAHHUK, OSJEMEHTHI
' MHOTOTpaHHUKA, MPABUIHHBIH MHOTOTPAHHHUK

7.7 Pacnio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHHUKOB (MTMpaMuia, MprU3Ma, IPsIMOYTOJIbHEIN Mapasuienenunes, Kyo)

78 KnaccuduiupoBaTh MHOTOTpaHHUKH, BBIOMpAsi OCHOBAaHUS ISl KiIacCH(UKAIUKM (BBITYKJIbIE M HEBBITYKIIbIC
' MHOTOTPaHHHKH, TPABUIIbHBIE MHOTOTPAHHUKH, TIPSIMBIE U HAKJIIOHHBIE TIPH3MBI, TapaJuIeIeITHTIEIb])

7.9 OnepupoBarh MOHATHAMH: CEKYIIas IIOCKOCTh, CEY€HNE MHOTOTPaHHUKOB

7.10 OOBACHATH MPUHIUIIBI TOCTPOCHUS CEYCHUI MHOTOI'PaHHHUKOB, HCIIOJIb3YsI METO]] CIIE/I0B

711 CTpouTh ceuyeHHss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BHITIONHATEH (BBIHOCHBIC) IIOCKHE YEPTEIKU U3 PUCYHKOB
' MIPOCTBIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y

7.12 Pemate 3amaum Ha HaxoOXJIEHHWE TEOMETPHUYECKHMX BEJIMYMH 10 00paslamM WM aJIropuT™MaMm, MPUMEHSS




HU3BCCTHLIC AHAJIUTHYCCKUC MCETOJAbI IPpU PCHICHUH CTAHAAPTHBIX MATCMATHYCCKUX 3aja4 Ha BbIYUCIICHUC
paCCTOSIHI/Iﬁ MCKAY ABYMsS TOUYKaMH, OT TOUKHU OO HpﬁMOfI, OT TOUKHU OO INIOCKOCTH, MCXKY CKPCIIMBAOIIIUMHCA
IIpAMBbIMHA

Pemats 3aa4i Ha HaxX0XJICHUC TCOMCTPHUYCCKHUX BCIWYHH 110 06pa3uaM WKW aJIropyur™Mam, IMPUMCHSA
HU3BCCTHLIC AHAJIMTUYCCKHUEC MCTOABI IPU PCHICHUH CTAHAAPTHLIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHHUC YIJIOB

713 MEXy CKPEIIMBAIOMIUMUCS TPSIMBIMHM, MEKIY NPIMOM U IIOCKOCTBIO, MEXKIY ILIOCKOCTSAMH, JBYIPAHHBIX
YIJIOB
214 Bbruncnsarte 00bEMBI M IUIOIAAM MOBEPXHOCTEM MHOTOIPaHHMKOB (IIpU3Ma, MUPAaMKAA) C HPUMEHEHHEM
' (GopMyJ1, BBIYKCIIATH COOTHOIIEHHS MEXKY TUIOLIAIAMHU OBEPXHOCTEN, 00bEMAMH MOI0OHBIX MHOTOIPAHHUKOB
215 OrnepupoBaTh MOHATUSAMU: CUMMETPHS B IIPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTH CUMMETPHH, LIEHTP, OCh U
' IUIOCKOCTh CUMMETPHHU (DUTYpPBI
216 U3Biekarh, MpeoOpa3oBbIBATE M HHTEPIPETUPOBATH WHPOPMAIMUIO O TPOCTPAHCTBEHHBIX TEOMETPHUECKUX
' ¢urypax, mpeiCTaBIeHHYIO Ha YePTEXKAX U PUCYHKAX
217 [IpuMeHATh reoMeTpUYecKre (aKThl I PEIIEHHsT CTEPEOMETPUUECKHMX 3aj1au, MPEINOJaraloiX HECKOIBKO
' IIaroB PELICHUS], €CJIM YCIIOBHUS IIPUMEHEHHS 3aJaHbl B ABHON (hopme
718 [IpUMEHATH NPOCTENIINE TPOIPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI IIPU PELIEHAN
' CTEPEOMETPUYECKHX 3a/1a
219 [IpuBOIUTL NMPUMEPHI MAaTEMATUYECKMX 3aKOHOMEPHOCTEN B MPHMPOJE M KU3HHU, PACIO3HABATH IPOSBICHHUE
' 3aKOHOB F€OMETPHH B HCKYCCTBE
[IpuMEHATH MOJyYEHHbIE 3HAHMS Ha MPAKTHKE: aHAJU3UPOBATh PEabHbIE CUTYAllMU M IIPUMEHATh U3yYEHHbIE
MOHATUS B TIPOLIECCE IIOMCKA PEIIEHUS MAaTEMaTHYECKH CHOPMYIMPOBAHHOM MNPOOIEMBI, MOAEIMPOBATH
7.20 peanbHbIE CUTyalldd Ha S3bIKE TEOMETPUM, HCCIEN0BATh IOCTPOEHHBIE MOJIENU C  HCIONB30BAHUEM

TrCOMETPHUICCKUX MMOHATUH U TEOpEM, allapara anre6p},1, pemiath MNPaKTHYCCKHUE 3aaa4dyud, CBA3AaHHBIC C
HaXOXJIACHUEM I'COMECTPHUICCKUX BEJINYNH




11 KIIACC

ro IIpoBepsiemble IpeAMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOI NPOrpaMMbl CPpeAHEro
e 0011ero 00pa3oBaHuA
pe3yJabTara
6 ['eomerpus
OnepupoBaTh MOHATUAMH: IWIMHAPUYECKAs IOBEPXHOCTh, OOpa3yroIlye IMIMHAPUYECKON IOBEPXHOCTH,
6.1 IWIMHAP, KOHHWYECKas TIOBEPXHOCTb, O0Opasyloolue KOHMYECKOHM MOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI TMOTYYSHHSI TEJ BPALICHHS
6.4 KrnaccudumupoBars B3auMHOE pacmioiokeHHe cPepbl U TUIOCKOCTH
6.5 OnepupoBaTh MOHATUSMH: LIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa, BBICOTA CEIMEHTa, LIApOBOM CIIOH,
' OCHOBaHUE IIapOBOI0 CJIOS, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U TUIOIIAIU TOBEPXHOCTEH TEJ BpallleHHsl, FEOMETPUUECKUX Tell C MPUMEHEHUEM (popMy
6.7 OnepupoBaTh NOHITUSAMU: MHOTOTPAHHUK, BIMCAHHBIN B cpepy M ONMHMCAHHBIN OKOJIO cepbl, cepa, BUcaHHas
B MHOTOTPaHHUK WJIX TEJIO BPALLECHUS
6.8 BbIuucnaTe COOTHOIIEHUS MEXTy IJIOIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTIOOHBIX TEJ
6.9 N300paxkaTh n3ydaembie GUTYpHI OT PYKU U ¢ IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbINoHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (UTYD: BUI CBEPXY, COOKY, CHU3Y;
CTPOUTH CEUEHUS TeJl BpallleHus
6.11 W3Brekatb, WHTEPNpPETUPOBATH U MPeoOpa3oBbIBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX TIE€OMETPHUUYECKHUX
' durypax, npeAcTaBIEHHYIO Ha YepTexKaxX U pUCYHKaX
6.12 [TpumeHsTh TeoMeTpudeckue (HakThl JUIS PEIICHUs] CTEPEOMETPHUECKUX 3aj]lad, MPEIoIaraloliuX HEeCKOJIbBKO




IIaroB PELICHHUs, €CIIM YCIOBUS IPUMEHEHHS 3a/1aHbl B SIBHOU (opme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINONHATE NEHCTBUS CIIOXKEHUS BEKTOPOB, BEIYMTAHHS BEKTOPOB M YMHOXKEHHS BEKTOpA Ha YHCIIO, OOBSICHSTS,
' KaKMMHU CBOWCTBAMH OHH 00JIaJIaf0T
6.15 [TpuMeHSTh PaBUIIO MapaUIeICIHIIea TIPU CII0KCHHH BEKTOPOB
OnepupoBaTh TOHSTHSIMH: JICKAPTOBBI KOOPJWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpA, PABEHCTBO
6.16 BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJl MEXK/y BEKTOPAMH, CKAIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUTHHEAPHBIC U
KOMIUTAHAPHBIC BEKTOPHI
6.17 HaxomuTh cymMMy BEKTOPOB W IPOM3BEICHHE BEKTOpAa HA YHCJIO, YrOJI MEXIy BEKTOpaMH, CKaISpHOE
' MIPOM3BEICHUE, PACKIIAIBIBATH BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM
6.18 3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOH crcTeMe KOOpAHHAT
6.19 Pemath mpocreiinme reoMeTpuIecKre 3a/1a9i Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO 1A
6.20 Pemath 3aauu Ha JOKA3aTEIIbCTBO MAaTEMATHICCKUX OTHONICHUA W HaXOXKJICHUE TEOMETPUICCKUX BEIMYUH TI0
' oOpasiiaM WK alropuTMam, MPUMEHSST U3BECTHBIC METO/IBI ITPU PENICHUH CTAaHAAPTHBIX MATEMATHYSCKUX 3a/1a4
6.21 [TpuMeHsTh mpocTeiiie MporpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPHU PEIICHUH
' CTEPEOMETPUYECKUX 3a/1a4
6.22 [TpuBOIUTH TpUMEpHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HH, PACIO3HABATH IMPOSIBICHUE
' 3aKOHOB T€OMETPHUH B UCKYCCTBE
[TpuMeHSTh TIOTyYCHHBIC 3HAHMS HA MPAKTHKE: aHAIM3UPOBATh PEAIbHBIC CHTYAIlMM M MPHUMEHSATh H3y4eHHBIC
MOHITUS B TIPOLIECCE TMOWCKA PEIICHUS MaTeMaTH4eCKd COpPMYITUPOBAHHON MPOOIEMBbI, MOIEIUPOBATH
6.23 pealibHbIe CHUTyallMM Ha S3bIKe TEOMETPHH, WCCIEA0BaTh IOCTPOCHHBIE MOJIETH C HCIOJIb30BAHUEM

TCOMETPHUICCKUX MOHATUH U TCOpCM, arrIapara aJ'II‘CGpLI, peuiatb MPAKTUYCCKHUE 3aladu, CBA3AHHBIC C
HaXOXKXIACHUCM I'€COMCTPHUYICCKUX BCIINYNH




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
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IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomeTpus

7.1

OCHOBHBIC ITOHSATHS CTCPCOMCTPHUH. TO‘-IKa, npsamas, 1miI0CKOCTb, IIPOCTPAHCTBO. Ilonsarue 00 akCHOMAaTHYECKOM MMOCTPOCHUHU
CTCPCOMETPHHN: AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

7.2

B3anmHoe pacronoxkeHue MNpsSMBIX B IPOCTPAHCTBE: MEPECeKaloIIuecs, MapajuiebHble U CKpEIIMBAIOIIMECS MpsMbIE.
[TapayuieapHOCTH HMPSAMBIX M INIOCKOCTEN B IIPOCTPAHCTBE: MapajuIeNIbHbIC NPSMbBIE B IIPOCTPAHCTBE, MapaAJUICIIBHOCTD TPEX
MMpAMBIX, HTAPAICIBbHOCTD Hpi[MOfI A TUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMU CTOPOHAMM, YIoJl MCKAY IPAMBIMH B
npoctpaHcTBe. [lapamnenpbHOCTh IIOCKOCTEM: MapajyiebHbIE IIJIOCKOCTH, CBOWCTBA MAapaUICNIbHBIX IJIOCKOCTEH.
[Tpocreiimne npocTpaHCTBEHHbIE (PUTYpBI HA TUIOCKOCTH: TETpadip, KyO, napajiesienumnes, NOCTPOCHUE CeUeHUN

7.3

[lepneHqUKyISIpHOCTD MPSAMOM M IUIOCKOCTH: TEPHEHIUKYISPHBIE NPSAMbIE B IPOCTPAHCTBE, NPSIMBIE MapaJUICIbHBIE W
NEPNEHAUKYJISIPHBIE K IUIOCKOCTH, NPU3HAK IEPIEHIUKYISIPHOCTH NPSAMOM M IUIOCKOCTH, TeOpeMa O MpsAMOU
NEPHEHANKYJIIPHON TUIOCKOCTU. YTJbl B IPOCTPAHCTBE: YroJI MEXAY NPSIMOM U IUIOCKOCTBIO, IBYIPAaHHBIN YIOJl, IMHEWHBIN
yroJa ABYTPAaHHOTO yriia. llepneHauKyissp U HaKJIOHHBIE: PACCTOSHHME OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE OT IMPSIMOM 10
IUIOCKOCTH, TPOEKIMs (UTyphl Ha IUIOCKOCTh. IlepneHIuKyIspHOCTh IUIOCKOCTEH: MpPU3HAK NEPHEeHIUKYISIPHOCTU JIBYX
mockocTel. Teopema 0 TPEX MeprneHIUKYIApax

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAaHHMKA, BBINYKJIbIE M HEBBINYKJIBIE MHOTOTPAaHHUKH, Pa3BEPTKA
MHororpaHHuka. [Ipusma: n-yronpHas npu3Ma, TpaHd U OCHOBAHUS MPU3MBL, MpsiMas M HaKJIOHHAas MPHU3MBbI, OOKOBas U
IIOJIHAsI [IOBEPXHOCTH IpU3Mbl. [lapautenenumnen, npsiMOYroJbHbIN NapajlIeenuIe] U ero ceorcrea. [lupamuna: N-yroiapHas
nupamMuia, TpaHd M OCHOBAaHWE MUPaMUIbI, OOKOBas M TIOJIHAS TOBEPXHOCTh MHUPAMM[bI, MpaBWIIbHAS M yCEeYEHHas
NUpaMHJa. DJIEMEHThl NMPU3Mbl M nHupamuzabl. [IpaBuiabHBIE MHOTOTpaHHMKH: IOHSTHE IPABHJIBHOIO MHOTOTPaHHHKA,
npaBWiIbHAs TMpHU3Ma M MpaBUIbHAs NUpaMuia, MpaBUIbHAs TPEYroJibHas NUpPaMUAa W IPAaBWIBHBIA TeTpa’ap, KyoO.
[IpencraBieHue 0 NpaBUIbHBIX MHOIOTPAHHUKAX: OKTA3p, JOAEKAdAPp U UKocadapyrue CeueHus npru3Mbl U MUPaMUIbI




75 CuMMeTpHs B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, IPSIMOMN, INIOCKOCTU. DJIEMEHTbl CHMMETPUU B IIUpaMuax,
' napajuleJenuIe1ax, NpaBUiIbHbIX MHOIOIPaHHUKAX
Brruncnenue >1€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yriel. [lnomans OOKOBOW MOBEPXHOCTH W MOJHOM
76 MOBEPXHOCTH TMPSIMOM MPHU3MBI, IUIOIAAb OCHOBAHWH, TeopeMa O OOKOBOW IMOBEPXHOCTH MpsiMOW mpu3Mmbl. [liomians
' OOKOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABHIBHON MUpPAaMUJbI, TeOpeMa O IJIOMAaN yceuéHHOU nmupamuabl. [lonsartue o6
00Bvéme. O0BEM nUpamMuIbl, IPU3MBbI
1.7 [TomoGHbIe Tena B mpocTpancTBe. COOTHOMIEHUS! MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH, 00bEMaMH MTO0OHBIX TET
11 KIIACC
Kona IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS
6 ['eomerpus
6.1 [{umHapuyeckas MOBEPXHOCTb, 00pa3yroliue LUIMHIPUYECKON MOBEPXHOCTH, OCh LMJIMHIPUYECKON MOBEPXHOCTH.
' [Mununap: ocHOBaHMS U OOKOBasi MOBEPXHOCTbH, 00pa3yrolas U och, IO/ lb OOKOBOW 1 MOJTHOW MOBEPXHOCTU
Konnueckast ToBepXHOCTh, 00pa3yrolue KOHUYECKOH TOBEPXHOCTH, OCh M BepIIMHA KOHUYEeCKOU noBepxHocTu. Konyc:
6.2 OCHOBaHME M BepIIMHA, oOpa3ylolias M OCh, IUIOMIAJb OOKOBOW M TOJHON MHOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3yloiye 1 BBICOTa, OCHOBAHUS U OOKOBas OBEPXHOCTb
6.3 Cdepa u map: neHTp, paguyc, 1uamMerTp, IJIoLa s HOBEpXHOCTH cepbl. BzaumHoe pacnonoxenue chepbl U MIOCKOCTH,
KacaTeJbHast IIIOCKOCTh K cdepe, MIommaas cheps
6.4 N3o0pakeHue Ten BpaleHus Ha TUI0CKoCTH. Pa3BEépTka MMIIMHIIpa  KOHYCa
6.5 KoMmOunanmu Ten BpamieHUs: 1 MHOTOTPAHHUKOB. MHOTOrpaHHUK, ONUCAaHHBIA OKOJO cdepbl, chepa, BIUCAHHAS B
MHOTOTPaHHUK, UJTU TEJIO BpaIleHUs
6.6 [Tousitue 00 06bEMe. OcHOBHBIE cBOiicTBa 00bEMOB Tenl. Teopema 00 00BEME MPAMOYTOJILHOTO HapalljieNenunesa u
' cnenctus U3 He€. O0BEM unMHApa, KoHyca. O0BEM 1mapa u miomaab chepol




6.7

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEX/TY IIOUIAIIMU IIOBEPXHOCTEH, 00bEMaMH MOT00HBIX TET

Ceuenuss mwiMHApa (MapajUieIbHO W TEPIEHIUKYISAPHO OCH), CEUeHHUs KOHyca (MapajyieiIbHOE OCHOBAaHUIO H

08 IIPOXOJAIIIEe Yepe3 BEPIINHY), CEUEHHUSI 11apa

Bektop Ha miockoctu M B mpocTpaHcTBe. CrlOXeHHE W BBIYUTAHME BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
6.9 Pasnoxenue BekTopa 1o TpéM HEeKOMIUIaHapHBIM BekTopaMm. [IpaBuino napamnenenunena. Pemenne 3aaa4, CBA3aHHbBIX C

MPUMEHEHHUEM MPaBUII ACUCTBUI C BEKTOpaMU

[IpsimoyronbHasi cucreMa KoopAauHaT B mpocTpaHcTBe. Koopaunatel BekTopa. IlpocTeifmue 3amaun B KOOpAMHATAX.
6.10 VYron mexnay BekTopamu. CkajsipHOEe MPOU3BEICHHE BEKTOPOB. BhIunclieHne YIriioB MEXIY MPSIMBIMHU M IIOCKOCTSMHU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUCCKUX 3aaY




HPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOU OBPA3OBATEJIbHOM IMPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Koxa npoBepsiemoro
TpeOoBaHUSA

IIpoBepsiemblie TpeOGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpaMMbl CpeHero 001ero ooOpa3oBaHus

Bnamenue wmeromaMu JTOKa3aTEeNbCTB, AQITOPUTMAMH pEHICHUS 3a1ad, yMeHHe (OpMyIHpoBaTh W
ONEpUpOBaTh TOHATUSAMU: OIpEAEICHUE, aKcuoma, TeopeMma, CJEICTBUE, CBOWCTBO, IPHU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIBHBIC (OPMYIMPOBKH; HMPUMEHATh UX; yMeHHE (OpMYIHpPOBATH OOpaTHOE H
[IPOTUBOINOJIOKHOE YTBEP)KICHHE, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, HCIOIb30BaTh METOJ
MaTeMaTUYeCKON MHAYKLWU; MPOBOJUTH J10Ka3aTelIbHbIE PACCYKIEHUS NPH PELIEHUM 3a/ad, OLEHUBATh
JIOTUYECKYIO MPABUILHOCTh PACCYXACHUI; YMEHUE ONEpUPOBAThH MOHATHSAMHU: MHOKECTBO, IIOJMHOXKECTBO,
orepanuy HaJl MHOKECTBaMHU; YMEHHE HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis ONMHCAaHUS
peaIbHBIX MPOLECCOB U SIBJICHUM W MpU pElIeHUH 3aJad, B TOM YHUCIE U3 APYTUX Y4€OHBIX MPEIMETOB;
YMEHHME ONEepUpoBaTh MOHATUSAMU: Ipad, CBA3HBIN rpad, JepeBo, LMKI, rpad Ha IMIOCKOCTH; yMEHHE
3a/1aBaTh U OMHUCHIBATh rpadbl pa3IMYHBIMU CIOCOOAMM; UCIIOJIB30BATH I'padbl IPU PELICHUH 3a/1a4

YMeHnue OIICPHUPOBATH NOHATUAMU: HATYPAJIIbHOC YHUCIIO, HEJIIOC YHUCIIO, CTCIICHL C LCJIBIM IIOKa3aTCJIEM,
KOpPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHb C PALUOHAJIBHBIM II10Ka3aTCJICM, CTCIICHbL C JIECTBUTEIIbHBIM
IIOKa3aTeCjieM, norapn(bM qucia, CHHYC, KOCUHYC U TAaHI'CHC NPOU3BOJIBHOI'0 4YHCJId, OCTATOK IO MOIYJIIO,
paorOHAJIBHOC 4YHCJIO, HUPPANUOHAJIIBHOC YHUCIO, MHOXCECTBA HATYpPAJbHBIX, NLCJbIX, pPallMOHAJIbHLBIX,
JEHCTBUTEIIBHBIX YHUCCJI; YMCHUC HCIIOJIb30BATh IMPU3HAKHU ACIIMMOCTU, HauMEHBIIHI O6H.[HI>1 JACIIUTCIIb U
HaMMCHBIICC 06]].[66 KpaTHOC, aJIrTOPUTM EBknuma npu pCHICHUH 3alda4d; 3HAKOMCTBO C PAa3JIMYHBIMH
MO3UIMUOHHBIMU CHCTCMAMU CYUUCIICHUA;, YMCHUC BBIIIOJHATH BBIYUCICHUC 3HAUCHUN U Hp606paSOBaHI/I${
BLIpa)KCHI/Iﬁ CO CTCIICHAMU U J'IOl"apI/I(bMaMI/I, Hp606pa30BaHI/IH ,Z[pO6HO-paI_[I/IOHaHLHBIX BLIpa)KeHHfI; YMCHHC
ONnecpupoBaTh TOHATUAMU: TOCICAOBATCIBHOCTD, apI/I(bMeTI/I‘ICCKaSI nporpeccusd, reoMCeTpruICCKas

nporpeccusi,  OECKOHEUHO  yObIBalOIIas  reoMeTpUyecKas  HpPOrpeccusi;  yMEHUE  3aJaBaThb




MOCIIEI0BATEIHHOCTH, B TOM YHCJIE C IIOMOILBIO PEKYPPEHTHBIX (POPMYIT; yMEHHE ONIEpUPOBATH MOHITHIMHU:
KOMIUIEKCHOE YHCIIO, CONpPSDKEHHBIE KOMILUIEKCHBIE YHCIA, MOJAYJb M apryMEHT KOMIUIEKCHOIO 4YHCIIa,
dbopMa 3amucu KOMIUIEKCHBIX 4HCell (reoMeTpudeckasi, TPUTOHOMETpUYecKasl U anredpandeckas); yMeTh
MPOU3BOJIUTH apupMeTHUYecKrue JEeHCTBUS C KOMIUIGKCHBIMH  4YHMCIAaMH; TPUBOIAUTH MPUMEPHI
UCIIOJIb30BAaHUSl KOMILIEKCHBIX YHCEN; OIEepPUPOBATh MOHATHUSAMU: MaTpuia 2X2 u 3X3, ompenenurenb
MaTpPUIIbI, TEOMETPUUECKHI CMBICIT OTIPEACTUTENS

YMmenue OIICPHUPOBATH IOHATUAMU: PAOUOHAIBHBIC, HWPPAUUOHAIIBHBIC, I10KA3aTCIIbHBIC, CTCIICHHBIC,
JIOFapI/I(i)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYCCKUEC YPABHCHUA WM HCPABCHCTBA, UX CHUCTCMbI; YMCHHUC OIICPHUPOBATH
MNOHATHUAMU. TOXIACCTBO, TOXICCTBCHHOC Hpeo6pa303aHI/Ie, YpaBHCHHUEC, HCPABCHCTBO, CUCTCMaA ypaBHeHI/Iﬁ
N HCPABCHCTB, PaBHOCUJIIBHOCTb ypaBHeHHﬁ, HCpPaBCHCTB MW CHCTCM, YMCHHUC PpCUIIATb YPaBHCHMHA,
HCPAaBCHCTBA U CUCTCMBI C IMTOMOIIBIO PA3JIMIHBIX HpI/IéMOB; peiiaTh YpaBHCHUA, HCPABCHCTBA U CUCTEMEI C
napamMeTpoM; MPUMCHATHL YpPaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI Ui PCHICHUA MATCMATHYCCKUX 3aJad U

3a/1a4 U3 pa3IMYHbIX 00JIaCTell HAyKU U peaibHON KU3HU

YMeHue onepupoBaTh MOHATUAMHU: (QYHKUUS, UYETHOCTh (QYHKUIUH, MEPUOAUYHOCTh (DYHKIUH,
OTPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (D)YHKIIMH, SKCTpeMyM (PYHKIUHM, HauOoJjblllee 1 HauMEHbIIee
3HaYeHHs (YHKIMM Ha MPOMEXYTKe, HempepbIBHas (QYHKIMs, acCUMNTOTHI rpaduka GyHKIMM, TepBas U
BTOpasi MpOM3BOJHAs (YHKLUHU, T€OMETPUUYECKHM M (U3NYECKUH CMBICI MPOU3BOAHOM, mepBooOpa3Hasd,
ONpeNeN€HHBIA MHTErpa; yMEHUE HaxXOJUTh AaCHUMITOTHI rpaduka (YHKIMH; YMEHHE BBIYHCIATH
IPOM3BOJIHBIE CYMMBbI, TPOU3BEACHMS, YacCTHOTO M KOMIIO3UIMU (YHKIMHA, HAXOAUTh YypaBHEHHE
KacaTeabHOM K rpaduky (QyHKIMM; yMEHHE HAaXOIMThb NPOU3BOAHBIE DJIEMEHTapHBIX (DYHKIMH; yMEHUE
UCIOJIb30BaTh TMPOU3BOAHYIO JJIsl MCCIENOBAaHUS (YHKUMH, HAXOAUTh HaWOOJbIIME W HaUMEHbIINE
3HaYeHUs (QYHKUUH; CTpPOUTh IpadUKM MHOTOYICHOB C HCHOJB30BAaHMEM ammapaTa MaTeMaTHYecKOTro
aHaJIN3a; PUMEHATh MPOU3BOAHYIO JJI HAXO0XIECHUS HAWIYyYLIEro pElIeHHs B NPUKJIAJHBIX, B TOM YHCIE
COLMAIbHO-9KOHOMHYECKUX W (U3UUECKUX 3aJavax; HAXOAUTh IUIOMAAd U 00BEMBI (UTYp C MOMOIIBIO
MHTErpajia; MPUBOAUTH MPUMEPhl MAaTEMAaTHYECKOTO MOJEIMPOBAHUS C IMOMOIIBIO TU(epeHIIHaTbHBIX

YpaBHEHUU




YMeHue omnepupoBaTh MOHATUAMH: Trpaduk GyHKIUH, oOpaTHas (YHKIUSA, KOMIO3UIUS (QYHKIUH,
JWHEWHas (QYHKUUWS, KBaJpaTHyHas (QYHKIUS, paluoHanbHas (YHKIHS, CTCIeHHas QyHKIUS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIHUU, [IOKa3aTelibHAs |
gorapupmuueckas  (QyHKIUM; yMEHUE CTPOUTh TpadUKd  HM3YYCHHBIX  (DYHKIMA, BBITOIHATH
npeoOpa3oBanusi rpa@uKOB GYHKINH, UCIIOIB30BATh TPAPUKH IS U3YYEHUS MPOLIECCOB M 3aBHCUMOCTEH,
NIPU PEIICHUM 33ja4d U3 APYrUX YYeOHBIX MPEIMETOB U 3a/la4 U3 peallbHOW JKU3HU; BBIpaXaTh (GOpMYyJIaMu
3aBUCUMOCTH MEX/y BEJIMYMHAMHU; HCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIMH I pelieHus YpaBHEHHIH,
HEPaBEHCTB M 3ajJay C MapamMeTpaMu; M300pakaTb Ha KOOPIUHATHOW TUIOCKOCTH MHOXECTBA PEIICHHIM
YpaBHEHHMIA, HEPABEHCTB U X CHCTEM

YMeHue pemath TEKCTOBbIE 3aJaud pPa3HbIX TUIOB (B TOM 4MCJIE HA MPOLIEHTHI, JOJIM M YacTH, Ha
IBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3aJa4d U3 OOJACTH YHpPABICHHS JTUYHBIMHA U
ceMeHBIMU (PMHAHCAMU); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M UX CUCTEMBI IO YCJIOBHIO
3a/la4M, MCCIEA0BaTh IOIYYEHHOE pEIIeHWe W OLEHUBATh MpPaBAONOJ00HOCTh pPE3YyIbTaTOB; YMEHHUE
MOJICJINPOBATh pealbHbIE CHUTYallMH Ha S3bIKE MAaTEMAaTHUKH; COCTAaBJIATh BBIPAXKEHUS, YPaBHEHUS,
HEPaBEHCTBA M UX CUCTEMBI IO YCJIOBHIO 33Ja4M, MCCIEA0BATh IMOCTPOCHHBIE MOJEIIH C UCIOJb30BaHUEM
anmnapara ajreOpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATHSAMU: cpelHee apupMeTHYeckoe, MeAuaHa, HauOojblllee M HaUMEHbIIee
3Ha4YeHUs, pa3Max, JUCIEpPCHs, CTaHAAPTHOE OTKJIOHEHHWE 4YHCIOBOIO Habopa; yMEHHE H3BIEKaTh,
UHTEPIPETHPOBATh MHPOPMALIMIO, TPEACTABICHHYIO B Tabinumax, Ha JguarpaMmax, rpadukax,
OTPaKaIOIIyI0 CBOICTBAa pEAIbHBIX IPOLECCOB M SBJICHUH; MPEACTABIATh WH(POPMALHUIO C MOMOIIBIO
TaOJUI] ¥ JAMarpamm; MccieloBaTh CTaTUCTUYECKUE JAaHHBIC, B TOM YHCIE C IPUMEHEHHEM IpadUuecKux
METO/IOB M DJIEKTPOHHBIX CPEACTB; TpaUyecKH HCCIeA0BaTh COBMECTHBbIE HAOIIOJCHHUS C IMOMOILBIO
JyarpaMM pacCEeMBaHUs U JINHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIM OMBIT M CllydailHOE COOBITHE, BEPOSITHOCTh CIy4ailHOro
COOBITUS; YMEHHME BBIYUCIATH BEPOATHOCTb C HCIHOJIb30BAHHMEM TIpaUUECKHX METO/IO0B; NPUMEHATh
(OpMyIbI CIOXKEHUSI U YMHOXKEHUSI BEPOSITHOCTEH, (popMyiy MOIHOM BeposTHOCTH, popmyny bepnysn,




KOMOHHATOpHbIE (AKThl U (GOPMYJIbI; OLEHUBATH BEPOSATHOCTH PEATbHBIX COOBITHI; YMEHUE ONEepPHUpPOBATh
MOHSATUSIMU: CITydyaiiHasi BEIMUMHA, paclpeielieHue BEPOITHOCTEH, MaTeMaTHYeCKOe 0KHJIaHue, AUCTIEPCHS
U CTaHJapTHOE OTKJIOHEHHUE CIIYy4YaiiHON BEJIMYMHBI, (YHKIMH PACIPEIEICHUs U INIOTHOCTH PAaBHOMEPHOTO,
MOKA3aTeIbHOIO U HOPMAJIbHOTO pACHpENeNICHUN; YMEHHE HCIOIb30BaTh CBOMCTBA HM3YyYEHHBIX
pacrpefieieHud i pelieHusl 3aJad; 3HAKOMCTBO C TOHATHUSMM: 3aKOH OOJIBIIMX 4YHCEN, METOIbI
BBIOOPOYHBIX HCCIEIOBaHHUM; yYMEHHE NPUBOJUTH MPUMEpPHl MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
IPUPOJHBIX M OOIIECTBEHHBIX SIBJICHHSX; YMEHHUE OMNEPUPOBATH MOHATUSMU: COYETAaHUE, MEePECTaHOBKA,
YHCIIO COYETAaHUH, YUCIIO MepecTaHOBOK; OMHOM HbIOTOHA; yMeHHEe MpUMEHSATh KOMOMHATOPHBIE (PAKTHI U
paccykIeHus Ui pElIeHUs 3a]ad; OLEHUBAaTh BEPOATHOCTH pealbHBIX COOBITUH; COCTaBIATH
BEPOATHOCTHYIO MOJI€Ib M HHTEPIPETUPOBATH OTYyYEHHBINA Pe3yabTaT

YMeHHe OnepupoBaTh MOHATHAMU: TOYKA, MpsAMas, IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA
yIJ1a, TUIOCKHUM YroJl, IBYTPaHHBIA IOy, TPEXTPAHHBIN YIroJl, CKPEIMBAIOIINECS MIPSAMBIE, ITApaIEIbHOCTh
U TEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, YIrojd MEXAYy IpsSMBIMH, YOl MEXAYy HpsSMOH U
IJIOCKOCTBIO, YTOJ MEXAYy IUIOCKOCTSMH, PAacCTOSHHE OT TOYKM JIO0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IPSMBIMH, PACCTOSHHME MEXAY IUIOCKOCTSMH; yYMEHHE HCIIOJIb30BaTh NPU PELICHUM 337a4 H3YyYCHHbIC
(GakThl U TEOpEeMbl MJIAHUMETPUHU; YMEHUE OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOIIEr0 MHUPA; CTPOUTH
MaTE€MaTUYeCKUE MOJEIN C MOMOULIBI0 N'€OMETPUYECKUX MOHATHUN M BEJIMYUH, PEIIATH CBA3AaHHBIE C HUMU

MPAKTUYCCKUEC 3a]a4n

10

YMeHue omnepupoBaTh MOHATUSAMH: IUIOanb (GUIYyphl, 00BEM (UTYpHl, MHOTOIpaHHMK, IMPaBUILHBIN
MHOTOTPAaHHHMK, CEUeHHEe MHOTrOrpaHHMKa, KyO, mapaijienenunen, Opu3Ma, NOupamuiaa, ¢urypa u
MOBEPXHOCTh BpallleHHs, IWIMHAP, KOHYyC, Imap, cdepa, Iiomanb cdepsl, MIIOMEAAb MOBEPXHOCTU
NUpPaMU/Ibl, TIPU3MBI, KOHYCA, IMJIMHAPA, 00bEM Ky0Oa, MPSMOYTrOJbHOIO IMapajulesienunesna, TUpaMuibl,
IPU3MBL, IWJIMHAPA, KOHYCa, 11apa, pa3BEPTKA NOBEPXHOCTH, CEYEHHs KOHYCA U LIWIMHJPA, TapaJlIeIIbHbIE
OCH WJIM OCHOBAHMIO, CEYEHHUE I1apa, IUIOCKOCTh, Kacarolascs cepsl, HWINHAPA, KOHYCa; YMEHHUE CTPOUTH
ceueHre MHOTOTpaHHUKa, H300pa’kaTh MHOTOI'PAaHHUKH, (PUTYPBI M TIOBEPXHOCTH BPAILICHUS, UX CEUCHHUS, B

TOM YHUCJI€ C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA T'€OMETPUUYECKUX (UTYD,




CaMOCTOSITENIbHO (DOPMYJIMPOBATH ONpeAeNeHUsI U3ydaeMbIX (UTYp, BBIIBUTATh TMIIOTE3bI O CBOMCTBaxX U
pU3HaKaXx TIeoOMETPUYecKHX (uUryp, oOOCHOBBIBATH WJIM ONPOBEPraTh UX; YMEHHE MPOBOJIUTH
Kiaccupukanuioo (GUryp Mo pazIU4HbIM [PU3HAKAM, BBIMOJIHITH HEOOXOIUMBIE JOIMOJIHUTEIbHbBIC
MOCTPOCHUS

11

YMeHue onepupoBaTh MOHATHAMH: JBM)KEHHE B MPOCTPAHCTBE, MapaJUIeNbHBIA MEPEHOC, CUMMETPHS Ha
MJIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHME IMOA00Us, MOAOOHBIE (UTYPHI, YMEHUE
pacro3HaBaTh paBHbIE W TOJO0HBIE (QHUTYpPHl, B TOM 4YHCIE B IPHPOJE, HCKYCCTBE, APXUTEKTYPE;
UCTIOJIF30BaTh T€OMETPUYECKHE OTHOLICHHS MPHU PEUICHWH 33/1a4; HaXOIUTh T€OMETPHUYECKUE BEITMYMHBI
(mmuHa, yrou, ruom@ans, 00bEM) MpPU PEUICHUH 3aad U3 JPYrHX y4eOHBIX MPEAMETOB U U3 PEalbHOU
KU3HH; yYMEHHUE BBIUUCIIATH TECOMETPUYECKHE BEIUYMHBI ([UIMHA, YroJ, IUIOMAAb, OOBEM, IUIOIIAIb
MOBEPXHOCTH), HUCHONB3YyS H3y4eHHbIE (OPMYIBI W METOJBl, B TOM 4YHCJE: IUIOMIaIb ITOBEPXHOCTH
UpaMUIBI, TPU3MBI, KOHYCa, IMITHHIIPA, TIOMAAb chepbl; 00bEM KyOa, IPSMOYTOIBHOTO MapaieenuIesna,
paMHUIBI, TPU3MBI, HWIMHAPA, KOHYCA, [Iapa; yMEHHE HaAXOAUTh OTHOIIEHHE 0OBEMOB MOTOOHBIX QUTYD

12

YMeHnue ONCpHUPOBATH IMOHATHAMU: IIPAMOYTOJIbHAA CHCTEMaA KOOPAWHAT, BEKTOP, KOOPAWHATBI TOYKH,
KOOpAWHATBI BEKTOpA, CyMMa BEKTOPOB, ITPOU3BCACHUC BCKTOPA HA YUCIIO, PA3JIOKCHHUE BEKTOPA 110 6a3Hcy,
CKaJIApHOC MTPOU3BCACHUE, BCKTOPHOC IIPOU3ZBCACHHUEC, YI'OJl MCKAY BCEKTOPAMH; YMCHUC HCIIOJIB30BATb
BeKTOpHHﬁ )51 KOOpI[I/IHaTHHﬁ METOL i1 PCHICHUSA TCOMCTPUYUCCKHUX 3aJad U 3ada4d APYrux y‘le6HHX
peaAMCcTOB

13

YMeHue BbIOMpaTh MOAXOMALIMM METOJ UIsl pelIeHHs 3a/layd; MOHWMaHHWE 3HAaYMMOCTH MaTeMAaTHKH B
U3YYEHUU MPHUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB M SBJIEHUH; yYMEHHE pAaclO3HaBaTh MPOSBICHUE
3aKOHOB MAaT€MATHKU B UCKYCCTBE, YMEHHE IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCUICKON

Y MUPOBOM MaTeMaTH4eCKON HAyK1




HHEPEYEHbD 3JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D IITO MATEMATHKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 UYucna 1 BBIYUCIECHUS
11 HarypaneHble u nesnsle yucna. [Ipu3sHaku AeIMMOCTH LEIBbIX YHCEIT
1.2 Pannonanbublie yncna. OObIKHOBEHHBIE U AECATUYHBIE APOOU, IPOLIEHTHI, OECKOHEUHbIE IEPUOIUUYECKUE IPOOU
1.3 Apudmerndeckuii KOpeHb HATYpaIbHOH cTeneHu. JefdcTBrs ¢ apuMETHUECKUMH KOPHIMHU HATYpAIbHOW CTETICHN
1.4 Crenens ¢ nenbsiM nokasarenaeM. CTENEeHb ¢ pallnOHAJIBHBIM NoKa3areneM. CBOMCTBa CTENEHU
1.5 CuHyC, KOCUHYC U TAaHT'€HC YHUCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaATypaJIbHbIE JOrapHUPMbI
17 JeiicTBuTenpHble yncia. ApudMeTHUECKUe ONepaniy ¢ JeHCTBUTENBHBIMU YuciaMu. [IpubnumkEéHHbIE BBIYMCICHMS,
' IIPaBWJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
1.8 [TpeoOpazoBaHue BbIpaKEHHIA
1.9 KommuiekcHble uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enble u 1poOHO-pallOHATbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
24 [Toka3zarenbHbIe U JOrapuPpMUUECKHE YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmonanbHpie HEPaBEHCTBA

2.7 [Toka3zarenbHbIE U JOTapuPpMHUUECKIE HEPABEHCTBA




2.8

TpuronomeTpuyeckrue HEpaBeHCTBA

2.9 Cucrtembl U COBOKYITHOCTH YpaBHEHUIN M HEPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

2.11 Martpuna cucTemMsl JUHEHHBIX ypaBHEeHUN. OnpeaenuTens MaTpUILLbI
3 @yHKIMU U TpaduKu

31 OyHknus, crnocodbl 3amanHus ¢yHkiuuu. ['padux ¢ynkuuu. B3aumHo oOpatHble ¢GyHKIuH. YETHbIE W HEYETHBIC
' dbyukiun. [lepnoaunyeckue GyHkuuu

Ob6nactp ompeneneHuss ¥ MHOXecTBO 3HadeHMd QyHkmuu. Hymun Qysxmum. TIpoMexyTKn 3HAKOMOCTOSIHCTBA.
3.2 [TpomMeXyTKH MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl 1 MUHUMYMbI QyHKIMH. HanOomnbiiee 1 HauMeHbllee 3HAYCHHUE
(YHKIIMHM HAa IPOMEKYTKE

33 CreneHHas QyHKIUS ¢ HATypaJbHBIM U LIEJIbIM Noka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-oi
' CTETeHN

3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [ToxazarenbHas u norapudmuueckas GyHKIUHU, X CBOMCTBA U IrpaduKH

3.6 Touxu pa3pbiBa. AcUMNTOTHI rpadukoB ¢pyHkuuid. CBolcTBa (PYHKIMI, HEMPEPHIBHBIX HA OTPE3Ke

3.7 ITocnenoBaTeIbLHOCTH, CIIOCOOLI 3aaHUs TOCIEI0BATEILHOCTEN

3.8 Apudmerndeckas 1 reomeTpuueckas mporpeccuu. @opmyia CiI0KHbBIX IPOLIEHTOB
4 Hauana mareMaTHueckoro aHaim3a

4.1 [TpousBonnas GpyHkiuu. [Tpon3BoaHbIEe SIEMEHTAPHBIX (QYHKINH

42 [TpuMeHeHne TPOU3BOIHON K MCCIIEOBAHHIO (DYHKIIMII HA MOHOTOHHOCTb U SKCTpeMyMbl. Haxox1eHrne HaubopIero u
' HaMMEHBIIEr0 3HaYeHUs! QYHKIIMU Ha OTPE3Ke

4.3 [TepBooOpaznas. MuTterpan

MHuoxecTBa 1 10ruKa




5.1

MHoXxecTBO, ornepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 ®Durypsl Ha MIIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTU B MTPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpALICHUS
7.5 KoopauHnats! 1 BEKTOpPHI




CUCTEMA OIIEHKU JOCTUKXEHUA OBYUYAIOIIUMHUCA
INJIAHUPYEMBIX PE3YJIbTATOB

OueHKa YCTHBIX OTBETOB

OnHOoM U3 BaXXHBIX (OPM OLIEHUBAHUS PE3yIBTATOB OOYUCHHS 10 MATEMATHKE
SIBJITFOTCSI YCTHBIE OTBETHI 00yJarommxcs. OHM MOTYT HOCUTh JIOKJIbHBIN, MaCCOBBIMA
(YCTHBIH OImpoc, MPOBEIECHUIO KOTOPOTO TOCBSIIEH, BO3MOXKHO, IIEJIbIH YPOK HIIA €r0 YacTh),
MTOCTOSTHHBIM XapakTep, KOrJa Ha KaKJ0M YPOKE HECKOJIbKO 00YJaroIuXCsl OTBEYAOT YCTHO
Ha TEOPETUYECKHE BOMPOCHI: OMPOCHI IO TEPMUHOJIIOTUU U HOPMYITUPOBKAM OIpEIeICHHUS,
JI0Ka3aTeJIbCTBaM TEOPEM, PEIICHUIO 3a/1a4.

[Tpu orleHMBAaHUM YCTHBIX OTBETOB OOYJAIOIIMXCS IEJIECO00Pa3HO OPUECHTHPOBATHCS
Ha CJIeAYIONINE PEKOMEH/ AU,

[Tpu BBICTaBICHHH OTMETKH YYUTHIBAIOTCS BCE TPEOOBAHUS K OTBETY.

Omeem oyenugaemcst OMmemKou «dy, eciu 00y4arUUc.

MOJIHOCTBIO PACKPBLI COJIEpKaHUE MaTepHaia B 00beMe, PeTyCMOTPEHHOM
MIPOrpaMMOil 1 y4eOHUKOM;

W3JIOXKUIJT MaTeprajl TPaMOTHBIM SI3BIKOM B OIIPEICIICHHOM JIOTHYECKOM
MOCIIEI0BATEILHOCTH, TOYHO, 0€3 OMIMOOK UCTIONIB3Ys MATEMAaTUYECKYI0 TEPMUHOIIOTHIO U
CUMBOIIUKY;

MIPABWJIBHO BBITTOJTHUI PUCYHKH, YEPTEXKH, TpaQUKU, HEOOXOIUMBIC JUTSI H3JI0KCHHUS
TEOPUU WIJIH PEIICHUS 3a/1a4u;

MIPOJICMOHCTPHPOBAT YMEHHE MJLUTFOCTPUPOBATH TEOPETHUECKUE TIOJIOKCHUS
KOHKPETHBIMU TIPUMEPaMH, IPUMEHSTh UX MPHU BHIMOTHEHUN MTPAKTHUECKOTO 3aJaHus (eCiu
Takoe MPeyCMOTPEHO);

MIPOJIEMOHCTPHPOBAN YCBOCHUE PaHee U3YUYEHHBIX COMYTCTBYIONIUX BOIIPOCOB,
c(hOpMHUPOBAHHOCTH U YCTOMYMBOCTH UCTIOJIB30BAHHBIX MPU OTBETE YMEHUN U HaBBIKOB;

OTBEYaJ CaMOCTOSITENIbHO, 0€3 HaBOSAIIUX BOMPOCOB YUUTEINS, AeMOHCMPUPY L
ChHOpMUPOBAHHOCTIL MOHOIO2UHECKOU peyl U NOJHOE 81A0EHUE COOEPHCAHUEM.

Bo3MoxHBI -2 HETOYHOCTH MPU OCBEIIEHUN BTOPOCTENIEHHBIX BOMPOCOB WIIH
HEJI0YETOB B PEIICHUH 3a71a4 (€CITi TaKue MPEyCMOTPEHBI), KOTOPBIC YUEHUK JIETKO
WCIIPABHII TI0 3aMECUAHUIO YIUTEIIS.

OTBeT OlleHUBAETCS OTMETKOM «4», eclii 00yJaromuncs:

PacKpbUI coiepKaHne MaTepuaia B 00beMe, IPeyCMOTPEHHOM MPOTrpaMMoi U
y4eOHUKOM;

M3II0KUIT MaTepHall TPAMOTHBIM SI3bIKOM B OMPEICIICHHOMN JIOTHYECKOM
MOCJICIOBATEIIBHOCTH;

BBITIOJTHIJI PUCYHKH, YEPTEXKH, TpaduKu, HEOOXOIUMBIE /IS U3JIOKEHUS TEOPUH UITH
pereHus 3a1a4u;

MPOJICMOHCTPUPOBATT YMEHUE HUILTIOCTPUPOBATH TEOPETUUECKUE TTOTOKEHUS
KOHKPETHBIMU TIPUMEPaMHU, IPUMEHSTh UX TMPU PELIICHUH 3a/1a4 (€CIH TaKue
MPEAYCMOTPEHBI);



MPOJIEMOHCTPHUPOBAJ YCBOCHHE paHee N3yUEHHBIX COMYTCTBYIOLIMX BOIIPOCOB,
cOpMHUPOBAHHOCTH U YCTOMYMBOCTD MCITOJIB30BAHHBIX IIPH OTBETE YMEHH M HABBIKOB,

HO NPH ITOM:

JIOITYCTUII HEOOJIBIINE HETOYHOCTH B (POPMYITMPOBKE MAaTEMATUYECKUX
YTBEP)KICHU, HE NCKA3UBIIIME MAaTEMAaTHUECKOTO COJIEPKAHHSI OTBETA, UCIIPABIICHHBIE 10
3aMEYaHUI0 YUUTEIIS;

JIOITYCTHII OIIMOKH MK OoJiee 2 HETOYHOCTEH MPHU OCBEIIEHUH BTOPOCTEIEHHBIX
BOIIPOCOB/HEIOYETOB B PELICHUH 337a4 (€CIH TaKHe MPETyCMOTPEHBI), KOTOPhIE YIEHUK
JIETKO MCTIPABIII IO 3aMEYAHUIO YUIUTEIS.

Ommemka «3» 3a omeem cmagumcsl 8 cedyIouux Cayuasx.

HETIOJTHO MJIM HETIOCIIeIOBAaTeNIbHO PAaCcKPBLIT COJep)KaHHe MaTepualia, HO TIOKa3aHo
o0111ee MOHMMAaHKE BOIIPOCa U IPOIEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIE IS
JaTbHEUIIEero YCBOSHUS MPOrPaMMHOT0 MaTepHara;

JIEMOHCTPHUPOBAJI 3aTPyIHEHUS WM JJOMTYyCKaJl OMIMOKU B ONPEACIICHIH OHATHH 1
WCTIOJIH30BAHUU MaTEMATUYECKON TEPMHHOJIOTUH, CAMBOJIMKE, YePTEKaX, BBIKIAIKAX,
UCIIPaBIICHHBIE TTOCIIE HECKOIBKHUX HABOSIIMX BOIPOCOB YUHTEIIS;

HE CHPaBUJICS C TPUMEHEHUEM TEOPHUU NIPH PELICHUH 33a4, HO BBIIOJIHUII 331aHUS
00513aTEIBHOTO YPOBHSI CIIOKHOCTH IO JTaHHOHM TeMe (eCJIU TaKue MPeTyCMOTPEHBI).

OTtMmeTKa «2» 32 OTBET CTaBUTCS B CIEAYIOUIUX CIydasx:

HE PacKpBLUT OCHOBHOE COJIEp)KaHNe yueOHOTO MaTepuana;

oOHapyXuJl HE3HaHWE WM HEMOHUMaHue o0yJarouumcst Oosbleit uim Hanbosee
BaYKHOW yacTH yueOHOro MaTepuaa;

JOITYCTHIT OITUOKH B OTIPEICIICHUH TTOHSITHH, IPH UCIIOJIB30BAHUN MaTeMaTHYECKON
TEPMUHOJIOTHH, B PUCYHKAX, YePTEeKaxX WIH rpaduKax, B BHIKIAIKAaX, KOTOPHIE HE
UCIPABJICHBI [TOCIIE HECKOJIBKUX HABOJSALIMX BOIIPOCOB YUUTEIIS;

OOHapy>KUJI HE3HAHHE U HEITOHMMaHHNe N3y4aeMoro MaTepHasa Uik He CMOT
OTBETUTh HU HA OJIUH U3 MTOCTABJICHHBIX BOIIPOCOB [0 3y4aeMOMY MaTepHaly.

Onenka nuCbMEHHBIX padoT

[Tpu cocTaBiieHUN coiepKaHusI MMCbMEHHBIX pa0dOT, B YaCTHOCTH TEMaTHIECKUX
KOHTPOJIBHBIX pabOT, HEOOXOIUMO COONIOATE NPUHYUN OUPDDepeHyupyemocmu no
VPOBHAM N0020MO6KU: BAYKHO BKIIIOUATh B pabOTy 3alaHsl, OTHOCSIHECS K 0a30BOMY
YPOBHIO ITOATOTOBKH, BBITIOJTHEHUE KOTOPBIX 0053aTENBHO TS BCeX 00YUaIOMIUXCsI, U
3aJJaHMs MTOBBIIIEHHBIX YPOBHEH, KOTOPbIE Jal0T BO3MOYKHOCTh pealn30BaThCs
00yJaroImumMcsi, MpOSBISIOIINM K MaTeMaTHKe HHTEpEC U CIOCOOHOCTH. MapKupoBKa
3aJJaHU TI0 YPOBHSM CIIeMAIbHBIMUA 0003HAYSHUSAMHU CHavasa B XoJie pOpMUPOBaHUS
YMEHUH, a 3aTeM U B KOHTPOJIbHOM paboTe OpHEeHTUpPYET 00yUaIOIIMXCs Ha TIOCTHKEHHE
OTIPEIEIIEHHOTO Pe3yJIbTaTa, MOMOTAET IUTAHUPOBATh YIEHUE W KOHTPOJIHUPOBATH
BBITIOJTHCHUE Pa0OTHI.

Kpome Toro, mpu cocTaBiIeHNHN TEMaTHYECKUX KOHTPOJIBHBIX PadOT M TEKYIINX
IPOBEPOYHBIX pabOT BaKHO OPUEHTUPOBATHCS HA NPUHYUN NOIHOMbL NPOBEPKU
naaHupyembvix pe3yibmamos. Yactb TeMaTHUYeCKUX Pe3yabTaTOB MPOBEPSIETCS OTIACIbHBIMH,
HeOOoIBIIMMHU 0 (hOpMaTy MPOBEPOUHBIMU PAOOTAMHU.



B koHIIe u3yueHus Kaxaoi TeMbl MOKET ObITh MPEAYCMOTPEHO MIPOBEICHUE
KOHTPOJIBbHON paboThI, Ha KOTOpYIo oTBoaUTCS 1 ypok. Ilpu aToM, eciiu Tema HeOonbIIas U
Ha ee U3y4YeHHe JaeTcs He OoJiee OAHON yueOHON HEeeH, TO KOHTPOIb JOCTH)KEHUS
COOTBETCTBYIOIIUX 3TOM TeMe TUIAHUPYEMBIX PE3yJbTATOB MOKHO TIEPEHECTH M BKIIFOUYUTH B
KOHTPOJBHYIO PabOTy MO CISAYIOMICH TeMe WK KE OTPaHUIUTHCS POBEICHUEM
HeOOoJIbIION MPOBEPOYHOH paboThl B Teuenue 2025 munyt ypoka. [Ipu sTom u
oOyJaromuecs, ¥ y9uTeNb TOJDKHBI MTOJIYYUTh OOPATHYIO CBS3b O JOCTHKCHUU WITH
HEJOCTHUKEHUH TEMaTHUECKUX TUIaHUPYEMBIX PE3yIbTaTOB.

[Ipu oneHke pe3ysabTaTa BHIIOJHEHUS KOHTPOJIBHOM UM MPOBEPOYHON pabOTHI B
MEePBYIO OYepeb YCTAaHABIMBACTCS HAIMYUE WM OTCYTCTBHE Y 0Oyuaromierocs: 6a3oBoi
MaTeMaTHYeCKOM MOArOTOBKH, IIOATOMY TaK BaKHO OTIENIbHO OLIEHUTH BBHIIIOJIHEHUE UM
COOTBETCTBYIOIIUX 3aaHuid. Kak nmpaBuio, OHM KOMIIOHYIOTCS B TICPBYIO 9acTh
KOHTPOJIbHON pabOTHI.

[Tosie3HO IpUaEPKUBATHCS CIEAYIOIIETO MO/1X0/1a K HAYMCIEHUIO 0aJlJIoB 3a
BBITIOJHEHUE 33/IaHUI:

3a BEpHOE BBHIMIOJHEHUE KAXKIOTO 33/1aHUS MIEPBOii YacTu 00ydaromemMycst
Hauucnsiercs 1 6ann;

3a BBINIOJTHEHUE 33/1aHUS BTOPOIl YaCTH HAYUCISIIOTCS 2 6asuia, eclid JaHO BEpHOe
pelieHre U NpuBeeH0 000CHOBAHUE;

1 Gay, ecu JIOTUKA PEIICHUS BEpHA, HO JOMYIIIEHA OJIHA BHIYMCIUTENIbHAS OITHOKA
WJIM TIPEJICTaBIICHHOE 000CHOBAHUE HE MOXKET CUUTATHCS ITOJTHBIM.

[Tpu HEOOXOMUMOCTH KPUTEPHUH MOTYT ObITh 1€TAJIU3MPOBAHBI, YTO TIO3BOJIUT
00JIee TOYHO BBISIBHTH MTPOOEITBI, 3aTPyIHEHUS 00YJAIOIMUXCS U UX TIPUINHBI, 4TO, B CBOIO
o4epeib, TIO3BOJUT CINIAHUPOBATH KOPPEKTUPYIOIIHE PO TYPHI.

BaxHO Tak)ke MOMHHUTH, UTO COACPKAHKE, CTPYKTYypa KOHTPOJIBHON pabOThI U
KPUTEPUU OIICHUBAHMSI €€ BHIMIOTHEHUSI TOKHBI OBITh pa3padO0TaHbl TAKUM 00pa30M, YTOOBI
y o0yJaronmxcsi ObUI0 IPAaBO Ha OMIMOKY: AJIs MOJIYYeHUS OTMETKH «3» He 0053aTenbHO
BEPHO BBHITIOTHUTH BCE 33/1aHUs 0053aTeNFHOTO YPOBHS, aHAIOTUYHO, AJIS MONy4eHUs
OTMETKH «5» HE 00s3aTCIIbHO BBITOJIHUTD BCE 3a]JaHHUS KOHTPOJIBHOU pabOTHI.

Pexomenayem crenyromue KpuTepun sl IepeBojia o01el CyMMbI HAUUCIIEHHBIX
0aJI0B B OTMETKY IO MATUOAILHOM 1IKaje:

00ydJaronuiics He JOCTUT yIOBIETBOPHUTEIBHOTO (00s13aTE€ILHOTO) YPOBHS
MOATOTOBKH (0TMeETKA «2»), eclii OH Habpan meHee 55% O6amnoB Yactu 1 (00s3aTenbHOTO
YPOBHS);

00y4aroIUICS TOCTHUT yIOBIETBOPUTEIHHOTO (0053aTENLHOTO) YPOBHS MOATOTOBKH
(oTMeTKa He HHKe «3»), ecnu OH HaOpan He MeHee 55% OGamnoB Yactu 1 (06s3aTenbsHOTO
YPOBH);

00yJaronIuicst JOCTHUT TTOBBIIICHHOTO YPOBHS (OTMETKA He HUMKe «4»), €CITH OH
HaOpai He MeHee 65% oO1ero uncia 0anos;

00yJarouuics JOCTUT BEICOKOTO YPOBHS (0TMeETKA «5»), eclii OH HaOpasl He MeHee
85% oOm1ero uncia 6aos.



OneHkKa TecTOBBIX 3aJaHUI
TecT MOXKeT UCIoNIb30BaThCA 1Sl IPOBEICHUS TEKYILETO U TEMAaTUYECKOr0 KOHTPOJISL.
Bbonee nenecooOpa3Ho UCIONB30BaTh TECTOBYIO (DOPMY MPU BBISIBICHUU CTEIICHH YCBOCHUS
TEOPETUUECKOr0 MaTepralia U yMEHHS PellaTh 3a/1aHusl PEPOAYKTUBHOTO XapaKTepa.

[Tpu ucronp30oBaHuK TECTa KaK (POPMBI KOHTPOJIS MOTYT OBITh PEKOMEHIOBaHbBI TE JKe
KPUTEPHH IS TIEPEBOJIa CYMMBI 0AJIJIOB B OTMETKY. OTHAKO MPHU 3TOM CIIeyeT yUYUTHIBATS,
YTO B 3aBUCHUMOCTHU OT THIA TECTOBBIX 3aJ]aHUM, BKJIIFOUEHHBIX B TECT, KPUTEPUU MIEPEBOIA
CYMMBbI 0aJlJIOB B OTMETKY MOTYT OBITh CKOPPEKTUPOBAHBI. Tak, MpH BBHIIIOJIHEHUH TECTA,
COCTOSIIIIETO TOJBKO U3 3aJJaHUIl C BHIOOPOM OJIHOTO OTBETA (CaMble MPOCTHIE), HUKHHE
MIOPOTU MOTYT OBITh YBEJIIMYCHBI:

He MeHee 70% — oTMeTKa «3»;

He meHee 80% — oTMeTKa «4»;
He MeHee 90% — oTmeTKa «5».

BelInonsss aHanu3 pe3ysibTaToB POBEPOYHOM WM KOHTPOJIBHOU MPOLIEAYPHI,
HE3aBHCHMO OT ()OPMEI €€ TPOBEICHUS, IIeTIECO00pa3HO PUKCHPOBATH HE TOIHKO
KOJIMYECTBO BBITIOJIHEHHBIX 3aJJaHH, HO U KaKHe UMEHHO 33/1aHUs OBbLIIN BBIIIOJIHEHBI KaK
KaKIbIM 00y4aroIuMcs, TaK U KJI1accoM (TPYIIOii) B IIEJIOM.

[IpumeHeHne JaHHOTO MOIX0/1a TIO3BOJISIET clielaTh OTMETKY OoJiee HHPOPMATUBHON
1 000CHOBaHHOM, BCer/ia MO>KHO MPOaHAIM3UPOBATh, U3 YETO CKJIAIbIBAeTCS OOIIU Oart
Ka)XJI0T0 00yJaronierocs, Kakue 3a/1aHusl BBIMOTHEHBI MOJTHOCTHIO, @ KAKHE YaCTUYIHO.
Taxoke py TaHHOM TIOJIXOJIE PEATU3YyeTCsl HEOTHEMIIEMOE MPABO KaXKJ0TO 00YJarOIIeTrocs —
«paBo Ha omMUOKY». B 11€710M 1o rpynmne o0y4aronuxcsi BhISBISIOTCS O0IIHe MPOOebl,
TpeOyIOIIMe KOPPEKIIMH U TIOTIOJHUTEIHLHON paboTHI.



YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI IVISA YYEHUKA

* Maremaruka. ['eometpust; 10 kiacc. yriyoneHHoe ooyuenne Mep3isik AL,
Homuposckuii [[.A., [TonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO611ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeNbCKUN LIEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61miecTBo «M3n1arenscTBo
«IIpocsemienue»

* Maremaruka. 'eomeTpust; 11 knacc. yrinyonenHoe ooyuenue Mepamsik A.L.,
Homuposckuii J[.A., ITonskoB B.M.; nox penakiueit [Togonsckoro B.E.
OO6111ecTBO C OTPAaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iecTBo «M31arenscTBo

«HpOCBGIHeHI/IC»

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
bu6mmoreka IJOK

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bubmoreka IIOK



