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NMOACHUTEJIbHAA 3ATIMCKA
Paboyasa nporpamma no yye6HoMy npegmeTy «I"eomMeTpus.Y rny61EHHbIM

ypoBeHb» Ansa 10-11 knacca cocTaB/fieHa Ha OCHOBaHWW CriefytoLmxX
HOPMaTnBHO-INPaBOBbIX AOKYMEHTOB:

1. ®denepanbHOrO  rOCyJapCTBEHHOINO  0Opa30BaTEIBHOIO  CTaHAAapTa
cpenHero  ob0mero  oOpa3oBaHUsS,  YTBEPKICHHOTO  MPUKA30M
MunucrepctBa oO6pazoBanusi U Hayku P® ot 17 mas 2012 r. Ne413 (c
MOCJIETYIOIIUMU U3MEHEHUSIMHU );

2. OenepanbHOM  00pa30BaTENbHOM MPOrpaMMBI  CpEIHEro  OOIIero
oOpa3zoBaHusi, OJIOOpeHHON pemieHueM  (enepanbHOro  y4eOHO-
METOJIUYECKOT0 00beAMHEHHUs IO 0011eMy 00pa30BaHUIO, TPOTOKOJ OT
14 anpensa 2023 r. Ne 1/23,yTBepkn€HHOM mpuKazoM MHHHCTEpPCTBA
npocsenieHust Poccun ot 18 mas 2023 Ne 371.

3. TlomoxeHus O CTPYKType, MOpPSAKE pa3paOOTKU U YTBEPKICHUS
pabounx mporpamm MOV  «lllkoma Ne 1 wum. aamupana
A.M.Kanununay.

['eomerpust siBsieTcss OAHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEIO
oO1ero o0pa3oBaHusi, TaK Kak 00€CeYMBaeT BOZMOXHOCTb U3yUYEHHUSI
JTUCIUIUIMH ~ €CTECTBEHHO-HAy4YHOW  HANpaBIECHHOCTH U MPEAMETOB
T'YMaHUTAPHOTO IKKIa. [TocKoNbKY JIornueckoe MbITuieHne, GopmMupyeMoe mpu
U3YYCHUH  OOy4aloUMMHUCA  TIOHSATHMHBIX  OCHOB  TIE€OMETpUH,  IpHU
JI0KA3aTelIbCTBE TEOPEM M IIOCTPOCHHH ICTIOUKH JIOTHUECKUX YTBEPKICHUN TTPH
PEIICHIN TEOMETPUIECKUX 33J1a4, YMEHHE BBIIBUTATh M OMPOBEPTaTh TUITOTE3bI
HETOCPEICTBEHHO HCTOB3YIOTCS MPHU PEIICHUH 33/a4 €CTECTBEHHO-HAYYHOTO
[IMKJIa, B YaCTHOCTU (DU3UYECKUX 3a71a4.

Ilens ocBoeHHMs TIporpamMMbl ydeOHOro Kkypca «l'eomeTpus» Ha
yrayOnéHHOM  ypPOBHE —  pPa3BUTHE  WHIAWUBUIAYAJTBbHBIX  CIIOCOOHOCTCH
oOydJarommxcsi mpy U3YYECHUU TEOMETPUHU, KAK COCTABJISIONICH MpeaMEeTHOU
obnmactu «Marematrka U wH(OpMaATHKa» dYepe3 oOecredeHre BO3MOKHOCTHU
MPUOOPETEHUST M MCIOJIB30BaHUsI O0Jiee TIIyOOKHUX T€OMETPUUYECKUX 3HAHUMA U
NEUCTBUN, CHCHU(PUIHBIX TEOMETPUHU, M HEOOXOJUMBIX JUIS YCICIIHOTO
npodeCCUOHAILHOTO  00pa30BaHMs,  CBS3aHHOTO  C  HMCIIOJb30BaHUEM
MaTEeMaTHKH.

[TpropuTeTHEIME 3ala4aMU Kypca T€OMETPUM Ha YIIIyOJIIEHHOM YpPOBHE,
PaCIIMPSIONIIMH U YCHIIMBAIOIINMU Kypc 0a30BOT0 YPOBHS, SBISIOTCS:



pacIMpeHne MPEeACTABICHHS O TEOMETPUHN KaK YaCTH MUPOBOU KYJIBTYPHI U
dbopMHUpOBaHNUE OCO3HAHUS B3aUMOCBSI3H TEOMETPHUH C OKPYKAFOIIIIM MUPOM;
dbopMHupOBaHUE TPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak O
BOKHEUIINX MAaTEMaTHUYECKUX MOJIEIISIX, TO3BOJISIONIUX OMUCHIBATh U U3YYaTh
pa3Hble SBJICHUS OKPYXKAIOIIEro MHpa, 3HAHWE MOHATUIHOIO ammapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reoMeTpHH;
dbopMHpOBaHWE  yMEHUS  BIAJETh  OCHOBHBIMU  TOHSATUSIMH O
MIPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyT U YMEHHE MX MPHUMEHSITh, YMEHUS JTOKAa3bIBaTh TEOPEMBl M HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;
dbopMHpoBaHHE YMEHHS paclio3HaBaTh Ha 4YEPTEKax, MOJCISIX U B
pealbHOM MHUPE MHOTOTPAHHMKM M Tella BpAIlCHUs, KOHCTPYHUPOBATh
reOMeTPUUECKUE MOJICIIH;
dbopmupoBaHUe MTOHUMaHUS BO3MOYKHOCTH AKCHOMAaTHYECKOTO
MMOCTPOEHUS MaTEMaTHYCCKUX TEOpHi, (OPMHUPOBAHWE TOHWUMAHUS POJH
AKCHMOMATHKH MPU MPOBEJACHUH PACCYKICHUN;
dbopMHpoBaHKE YMEHHS BJIaJIETh METOJIAMU J0KA3aTEIbCTB U aJITOPUTMOB
pElIeHUs, YMEHUSI X MPUMEHSTh, IPOBOJUTH JI0KA3aTEIbHBIC PACCYKICHUS B
XO/JI€ PEIICHUs CTEPEOMETPUUECKHX 3aJ1a4 U 33724 C MIPAKTUYECKUM
colepxkanueM,  (GopMHpOBaHME  TPEACTaBICHHS O  HEOOXOIUMOCTHU
JIOKA3aTelIbCTB TP OOOCHOBAHMHM MATEMAaTUYECKHX YTBEPXKIACHUH W POJHU
AKCMOMATHKH B TIPOBEJICHUN JEAYKTHBHBIX PACCYKICHUM;
pPa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEM 0o0yyarommxcs, MO3HaBaTEIbHOU aKTUBHOCTH,
MCCIICIOBATEIIbCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS, HHTEpECa K U3YICHHIO
T€OMETPUH;
dbopmupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, peleBaHTHOM
T€OMETPUU: YMEHHUS PACIIO3HABATH MPOSIBICHUS TC€OMETPUUYECKUX TOHSATHUH,
00BEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX JKM3HECHHBIX CHUTYalMsIX M TPH
W3YYCHUU JIPYTUX YyYEeOHBIX TIPEIMETOB, TPOSBICHUS 3aBHCUMOCTCH U
3aKOHOMEPHOCTEH, MOJIETUPOBAHMS PEATbHBIX CHUTYallUid, HWCCICAOBAHUS
MOCTPOEHHBIX MOJICJICH, MHTEPIPETAIUN MTOTYYECHHBIX PE3YJIHTATOB.
OCHOBHBIMH COJIEPIKAaTEILHBIMU JIMHUSIMU Y4eOHOTO Kypca «I eomMeTpus»
B 10-11 xmaccax sBusaworcs: «lIpsiMble W TIIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tena BpameHus», «BekToppl U KOOpJIMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUSI B TPOCTPAHCTBEY.



CdopmymupoBannoe Bo ®I'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH
MOHSATUSMIY, PEICBAHTHRIMU T€OMETPHUH Ha YTIyO0JIEHHOM ypOBHE OOydYEHUS B
10-11 xmaccax, OTHOCHTCS KO BCEM COJICpPXKATCIbHBIM JIMHUSAM Yy4eOHOTO
Kypca, a (opMupoBaHHE JIOTUUECKHX YMEHHUH pacrpeacisieTcss He TOJBKO IO
COJICp)KaTeNIbHBIM JIMHUSAM, HO W 1o rojgaM oOydeHus. CopaepkaHue
00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJibTaTaM  OCBOCHUS
®denepanpHOM paboyelt mporpaMmbl, pacrpefeia€HHbIM 10 TojaM OO0Yy4YeHHs,
CTPYKTYpUPOBaHO  TakuM  00Opa3oMm, 4YTOOBI KO BCEM  OCHOBHBIM,
NPUHIIUITHAIBHBIM BOIIpOcaM oOydJaromuecss o0paliaimch HEOJHOKPATHO. ITO
MO3BOJISIET OpPraHU30BaTh OBJIAJICHUE TEOMETPUUECKUMH TOHSATUAMH U
HaBBIKAMHU TIOCJICJIOBATEIbBHO M IIOCTYHaTEIbHO, C COOJIOJICHUEM IIPUHIIUIIA
MPEEMCTBEHHOCTH, a HOBBIC€ 3HAHUSA BKJIIOYaTh B OOLIYyI0O CHUCTEMY
FCOMETPUYCCKUX MPEJICTABICHUN OOYyYarOIIUXCs, pacliupss W yriayonss eé,
00pa3ysi IPOYHbIE MHOKECTBEHHBIE CBS3HU.

[Tepexos K M3y4EHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE MO3BOJISECT:

CO3/1aTh YCIOBUSA 151 qudepeHIanuy 00yIeHus, TOCTPOCHUS
WHJIUBUAYATBHBIX 00pa30BaTEIbHBIX MPOrpaMM, 00ECTICYUTh YTITyOIEHHOE
M3YyUYeHHE T€OMETPUU KaK COCTABJISIONIECH yueOHOTO nipeamera «MareMaTukay;

MOATOTOBUTHh OOYYAIOIIUXCS K TMPOJODKEHUIO M3YUYEHUS MAaTeMaTHUKH C
y4€ToM BbIOOpa Oyayiiei mpodeccun, odecreurnBasi MPEeeMCTBEHHOCTh MEKITY
0o01muM 1 npodeccuoHaIbHbBIM 00pa30BaHUEM.



1.CO4EP>XAHNE OBYYEHUNA
10 KNNACC

MNpsiMble 1 NNOCKOCTY B MPOCTPaHCTBE

OcCHOBHBIE TOHATUA CTepeoMeTpuu. Touka, IpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCHMOMAaTHMYECKOM IOCTPOECHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosniokeHne NpsIMBIX B INPOCTPAHCTBE: IMEPECEKAOIIMNECH,
MapajulesibHble W CKpemuBaronmecs npsmele. [Ipu3Hakm ckpemmBarommxcs
npsaMbiX. [lapammenpsHOCTH IHPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajulesIbHble IIPSAMBIE B IMPOCTPAHCTBE, MAPAIICIBHOCTD TPEX MNPIMBIX,
MMapaJuIeIbHOCTh MPSAMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTpAIBHOE
MIPOEKTUPOBaHKE, N300paxkeHne Guryp. OCHOBHBIE CBOMCTBA MapalI€IIbHOIO
npoektupoBanus. M3o0paxxenue ¢uryp B mapauieIbHOW MPOEKIUH. YTJbI C
COHAIIPABJICHHBIMU CTOPOHAMH, YIOJ MEXIy NPSAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEH:  IapajulesIbHblE  IUIOCKOCTH,  CBOMCTBA
napajiedbHbIX IUIOcKOoCcTe. Ilpocreiiine NpocTpaHCTBEHHbIE (QUIYpPHI Ha
IJIOCKOCTH: TETPa’Ap, NapaJJICJIECIUIIE, TOCTPOCHUE CCUCHHM.

IleprieHIMKYIAPHOCTD IPSIMOM U IIJIOCKOCTH: NEPIIEHAUKYIISIPHBIC IIPSAMBIC
B IIPOCTPAHCTBE, MPSMBIE MMAPAJIIEIBHBIE U MEPICHANKYISIPHBIE K IJIOCKOCTH,
MIPU3HAK MEPIIEHANKYIISIPHOCTH IPSIMOM U TJIOCKOCTH, TEOPEMA O MPSAMOU
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHMUE.
IleprieHAMKyIsIp W HAKJIOHHBIE: PACCTOSHME OT TOYKUM JO IUIOCKOCTH,
paccTosiHue OT OpPSIMOM A0 IUIOCKOCTH, MPOEKUMsI (QUrypbl Ha IJIOCKOCTb.
IleprieHIMKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHIUKYISIPHOCTH ABYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISPax.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY NMPSAMOU U IJIOCKOCTBIO, IBYTPAHHBIN
yroJl, JJMHEUHBIA YyroJl ABYTPAHHOIO yrila. TpEXrpaHHBIM U MHOIOTPAaHHbBIE
yriibl. CBOMCTBA IUIOCKMX YTIJIOB MHOTIOrpaHHOro yria. CBOWCTBa IJIOCKHUX U
IBYIPAHHBIX YTJIOB TPEXTPAHHOIO yria. TeopemMbl KOCUHYCOB M CHHYCOB IJIS
TPEXIPAHHOIO YIJa.

MHororpaHHMKN

Buapl MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronsHas
npusMa, OpsiMas ¥ HAKJIOHHAs TPU3MbI, OOKOBas W TOJIHAS TOBEPXHOCTD
npusMmsl. [lapamnenenunesn, NpsMOYTroabHbIN NapauIeIeUIe] U ero CBOMCTBA.
Kparuaiimme mnyTM Ha IOBEpXHOCTHM MHOTOIpaHHHMKA. Teopema Oiuepa.
IIpoctpanctBenHas Teopema [Iudaropa. [lupamuaa: n-yronbHas nupamuna,



NpaBuibHAs U yceu€HHas nupamuabl. CBoiicTBa pédep M OOKOBBIX TI'paHEl
IpaBUIbHOW NupamMuisl. [IpaBuiabHbIE MHOTOTPAaHHUKH: NPABUIIbHAS NIPU3MA U
paBWIbHAs NUpPaMKIA, IIPaBUIbHAS TPEYTOJbHAs NUPAMHUAA W IPABUIbHBIN
TeTpa’ap, KyO. llpencraBneHne o NpaBUIBHBIX MHOTOTPaHHHMKaX: OKTadJp,
JOJIEKadIp U UKOCadJIp.

Bbruncnenue 37€MEHTOB MHOTOTPaHHHUKOB: pEOpa, IMaroHaiu, YIJIbL.
[Inomanps GOKOBON NMOBEPXHOCTU M IOJHOM HMOBEPXHOCTU MNPSAMON NPU3MBIL,
IUIOIIAJIb OCHOBaHUI, TeopeMa O OOKOBON IOBEPXHOCTH MPSMOM INPU3MBI.
[Tnomans OOKOBOW IMOBEPXHOCTH M TOBEPXHOCTH MNPABUIBHOW MUPaMUIBbI,
TeOpeMa O IUIOLIAAN YCEYEHHON TMPaMUIBI.

CummMmerpuss B TNpPOCTPAHCTBE. OJIEMEHTHl CHMMETPUU IPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpHs B IPaBUIBHOM MHOTOIDAaHHHUKE: CHMMETpUS
napajulesienunea, CAMMETPUS NPAaBWIBHBIX IPU3M, CUMMETpPHUs IPABHIBHOU
MApPaMUJIbIL.

BEKTOpr N KOOPAMNHaTbI B NMPOCTPaHCTBE

[lIoHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHI KOJUIMHEAPHBIC, COHANPABJIECHHBIE W IPOTHUBOIIOJIOKHO
HallpaBJICHHbIE BEKTOpPbI. PaBeHCTBO BEKTOPOB. JIEHMCTBHS € BEKTOpPAMH:
CJIO’KEHUE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHHE
BeKTOpa Ha uuciio. CBONCTBa CJIOKEHUA BEKTOpOB. (CBOWMCTBA YMHOXEHUS
BeKTOpa Ha yucno. IloHarne koMIulaHapHele  BeKTOpbl. [Ipu3Hak
KOMIUTAaHApHOCTH TpEX BeKTOpoB. [IpaBuno mnapamnenenunena. Teopema o
Pa3IOKEHUHM BEKTOpA MO TPEM HEKOMIUIAaHApHBIM BekTopaM. IIpsMoyrosbHas
cucTteMa KoopAuHAT B IpocTpaHcTBe. KoopauHaTel BekTopa. CBs3b MEXAY
KOOpDAMHATaMH BEKTOpPAa W KOOPAWHATAMM TOYEK. YTOJI MEXKIYy BEKTOPaMH.
CkansipHO€e IpOU3BEICHUE BEKTOPOB.

11 KN1ACC

Tena BpaLleHusa

[TonsTust: UMAUHApPUYECKAas TOBEPXHOCTb, KOHMYECKAsh MOBEPXHOCTD,
chepuueckas MOBEPXHOCTh, OOpasyrolue MoBepxHocTel. Tenma BpalieHUS:
UWINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumHoe pacnosioxkeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHue Tem
BpallleHus Ha TIocKocTH. Pa3BépTka nunmuapa u konyca. CuMMeTpus cepsl u
nrapa.

O6BbéM. OcHOBHBIE cBoOHcTBa 00BEMOB Tein. Teopema 00 00bEME
NPSIMOYTOJILHOTO TapajuieNienurenaa u cueactsus u3 He€. O0nEM npsaMoit u



HAKJIOHHOM TPU3MBbI, HWIMHApA, TUpaMuasl U KoHyca. OObEM mmiapa
1apOBOr'0 CErMEHTA.

KoMOunanmu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrmucaHHas B
LWJIUHAP, ONMCaHHAas OKoJo IuMHiapa. llepecedyenne cdepsl u Imapa c
iockocThio. Kacanue mapa u chepsl miockocTeio. [loHaTHe MHOTOrpaHHMKa,
OMHCAaHHOTO OKOJIO cdepbl, cepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILICHHUS.

[Tnomans MOBEpXHOCTH IMIIMH]IPA, KOHYCA, TJIOMaas chepbl u e€ JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAJCH MOBEPXHOCTEH
nooOHbIX uryp. IIpeoOpazoBanue nonodus, romoretus. Pemenue 3agau Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKAX METOOB.

[locTpoeHne cedyeHM MHOTOTPAHHMKOB M TEN BpAILICHHS: CEUYCHHS
uuauHApa (MapajuielbHO W MHEPIEeHIUKYJSPHO OCH), CEUEHHsS KOHyca
(mapaniesnbHbIE OCHOBAHUIO M MPOXOJAIIME Yepe3 BEPIIMHY), CEYEHHUs LIapa,
METOJbl ITOCTPOCHUSI CEUECHHMM: METOJ CIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJ] IEPEHOCA CEKYIIEN TTIOCKOCTH.

BeKTopbl M KOOpAMHATbI B NPOCTPaHCTBE

Bektoper B mpoctpancTBe. Omnepaumu HaJx BeKTOopamH. BektopHoe
YMHOXXEHHE BEKTOpPOB. CBOMCTBAa BEKTOPHOTO YMHOXeHUsA. lIpsMoyronpHas
cucTeMa KOOpAWHAT B mnpoctpaHcTtBe. KoopauHaTel BekTOopa. Pasnoxkenue
BekTOpa 10 0Oasucy. KoopAuMHATHO-BEKTOPHBIMA METOA TMpU  PEIICHUH
r€OMETPUYECKHX 3a/1a4.

[BVXXeHNA B NPOCTPAHCTBE

JIBumxeHust npoctpancTBa. OtobpakeHust. [[BrkeHus U paBeHCTBO Puryp.
OOmue cBoicTBa JABWIKEHMM. BuIbl JBYXKCHUMN: NapaUIeIbHBIA IEPEHOC,
LEHTpaJbHass CUMMETPHUS, 3€pKajbHAasi CUMMETPHS, IMOBOPOT BOKPYT IMPSAMOI.
[IpeobpazoBanus nompodus. [Ipsamas u chepa Ditnepa.



2.NMNAHNPYEMbBIE PE3YJ/IbTATbl OCBOEHUA YYEBHOIO
KYPCA «TEOMETPUSA» (YT NTYBJ/IEHHbIA YPOBEHb) HA YPOBHE
CPEAHEIO OBLLUEIO OBPA3OBAHUA

NIMYHOCTHDbIE PE3YJIBTATDI

1) rpakgaHCKoe BOCMUTaHWME:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMK  OOydHarolmerocs  Kak
AKTUBHOI'O ¥ OTBETCTBEHHOI'O WI€HA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, IBIICHUM,
npoLeayp TPaKIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKIUSMUA U HA3HAYCHUEM;

2) NaTPNOTUYECKOE BOCNUTaHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPAKIAHCKON UICHTUYHOCTHU, YBAKCHUS
K IIPOIIIOMY M HACTOSIIEMY POCCUICKONM MAaTEMATHUKH, IEHHOCTHOE OTHOILICHHE
K JOCTH)KECHHUSIM POCCHUUMCKHX MATEMAaTUKOB M POCCUUCKON MaTeMaTH4eCKON
IIKOJIbI, WCIIOJB30BAaHUE ATUX OCTWKEHHN B APYrUX HAyKaxX, TEXHOJOTHUSX,
chepax SKOHOMUKH;

3) LyXOBHO-HPaBCTBEHHOE BOCMUTAHME:

OCO3HaHUE IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoza,
c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OTHUYECKOTO TOBEIICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM [PUMEHEHUEM JOCTHKEHUW HAyKHu U
JNEATENBHOCTBIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJI3Ja B IIOCTPOEHHUE
YCTOMYHMBOTO Oy yIIETo;

4) 3CTETNYECKOE BOCNUTAHME:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYasi SCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHHU, pacCyXIeHUH,
BOCIIPUUMYHUBOCTh K MATEMAaTUYECKUM aCIIeKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) (hm3nueckoe BoCnnTaHme:

c(hOPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH MaTEMATUYECKUE 3HAHUS B
WHTEpecax 370pOBOTO M 0Oe3omacHOro oOpas3a KU3HU, OTBETCTBEHHOE
OTHOIIIEHHUE K CBOEMY 3JIOPOBBIO (3/I0pOBOE NHUTaHUE, COaIaHCUPOBAHHBIN
PEXHUM 3aHATUNA U OTZbIXA, PETYJsipHas (u3nuecKasi akTUBHOCTD), (PU3HUECKOE
COBEPLIEHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATEIbHOCTBIO;

6) TpypoBoe BocnUTaHue:



TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
pasnmuyHbIM  chepaM  TPo(ECCHOHATBLHON  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOU U €€ MPUIIOKEHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIM BBHIOOP
Oynymei npodeccur W peann3oBBIBATh COOCTBEHHBIC KU3HEHHBIC ILJIAHBI,
FOTOBHOCTh U  CIIOCOOHOCTh K  MAaTeMaTHMYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HAa TPOTSHDKCHWHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEHIEHUH NPAKTUYECKUX 33/1a4 MATEMAaTHYECKON HAIPABJICHHOCTH;

7) 3KOIOrMYECKOe BOCMUTaHMe:

c(hOpPMHUPOBAHHOCTh JIKOJOTUYECKON KYJIbTYpbl, MOHUMAHHE BIUSHUS
COLMAIBHO-OKOHOMUYECKUX  IPOLECCOB HA COCTOSHUE TMPUPOJHOM U
COIIMAJILHOM Cpefbl, OCO3HAHHE TJIOOAJTBHOTO XapakTepa SKOJOTHYECKHUX
po0JieM, OpUEHTAlLUSI Ha IPUMEHEHHUE MaTeMaTUYECKUX 3HAHUM JJIsSl pelIeHUs
3a/1a4 B 00JIACTH OKPY>KAIOIIEH Cpelibl, IJITAaHUPOBAHUE MTOCTYIIKOB U OLIEHKU UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

8) LEHHOCTW Hay4YHOr o NMo3HaHuA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAayKM M  OOIIECTBEHHOW TMPAKTUKU, ITOHUMAHHE
MaTEMaTUYECKON HayKd Kak chepbl UYeTOBEYECKOM AESATEIBHOCTU, JTAINOB €€
pa3sBUTUSA M 3HAYMMOCTH [UJIsl PAa3BUTUA LMBUIM3ALWH, OBJIAJACHUE S3BIKOM
MAaTEMATUKU U MAaTeMaTUYECKOW KyJbTYpOM KakK CpPEICTBOM IIO3HAHHS MUDA,
FOTOBHOCTh OCYILIECTBIIATh MPOEKTHYIO W HCCIEAOBATENBCKYIO IEATEIBbHOCTD
VHIUBUIYAJIBHO U B TPYMIIE.

METAMNPEOMETHbBIE PE3YJIbTATDI

[No3HaBaTeNbHbIe YHUBEPCa/IbHbIE yqe6Hb|e ﬂlel\/lICTBI/IFl

Bas3oBble 10rnyeckme encTBus:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMaTHUYECKHUX
00BEKTOB, MOHATHH, OTHOIIEHUI MEX Y MOHATUAMU, (OPMYIUPOBATH
ompeneneHus  MOHATUW,  YCTAHaBIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
Kjaccu(uKanuy, OCHOBaHUA i OOOOIIEHWST M CpaBHEHUSA, KpPUTEPUU
IPOBOIMMOTI0 aHAIN3a;

BOCHIPUHUMATh, (GOPMYJIUPOBATH U  MNPeoOpPa3oBBIBATh  CYKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIATH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpOTUBOpEUHs B (PaKkTax, JAaHHBIX, HAOMIONCHUAX U YTBEPKACHUAX, IPEIaraTh
KPUTEPUU /JIs1 BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUiL;



JeNaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
MHAYKTUBHBIX YMO3aK/IIOUEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MpsSMbIE W OT MIPOTHUBHOIO), BBICTPaUBaTh apryMEHTALHUIO,
OPUBOAUTH TPUMEPbl U  KOHTPHPUMEpPHI, OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIEHUS U BBIBOJBL;

BbIOMpaTh crmoco0 pemieHUs y4eOHOHM 3amauu (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUsA, BBIOMpAaTh HauboJiee MOAXOMAUMM C  y4€ToM
CaMOCTOSTENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble UcCnefoBaTeIbCKUE AeACTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IMO3HAHUS,
(GopMynIupoBaTh  BONPOCHL, (PUKCHUpPYIOUIME MPOTHUBOpPEUHE, MpodsIEeMy,
YCTaHABIMBATh UCKOMOE M JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh
CBOIO MTO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CaMOCTOATENIEHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEW MaTEeMaTHYECKOro OObEKTa,
ABJICHUS, TIPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH  MEXIy OOBbEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIICHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOIO0 HAOIOJEHUS, HWCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

IPOTrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIATH
IPEAIOIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHSIX.

PaboTa ¢ Hjopmauueit:

BBISIBIIATH JePUIMTHI MHPOpMALMU, JAaHHBIX, HEOOXOAUMBIX JJI OTBETA
Ha BOIIPOC U JUIsl pEUICHUS 33]1a4H;

BbIOMpaTh  MHPOpPMAIMIO U3  HCTOYHMKOB  PA3IUYHBIX  THIOB,
aHAJIM3UpOBaTh, CHUCTEMATH3UPOBATh M HHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM IMpEICTaBICHMUS;

CTPYKTYPUPOBATh UH(POPMALIKIO, MIPEACTABIATH €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATH TpauuecK;

OLICHUBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIBHO
c(hOpMyYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHMKaTUBHble YHMUBEPCA/IbHbIE YYeOHble
nenctens O6LIEHNME:
BOCIIPUHUMATD U (bOpMyJII/IpOBaTI) CYXKICHNA B COOTBCTCTBUU C
YCJI0BUAMHA U LHETISIMUA O6H_ICHI/I$I, ACHO, TOYHO, I'PaMOTHO BbIPaXXaTb CBOXO TOYKY



3pEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MMOSCHEHHUS 110 X0y PELICHUS
3aJ1a4l, KOMMEHTHUPOBATh MOJYUYEHHBIN pE3yJIbTaT;

B X0JI¢ 00CYKIEHMS 3aaBaTh BOIIPOCHI 110 CYIECTBY O0CYKIAEMON TEMBI,
poOJIeMBbl, pelIaeMOl 3aJadyd, BBICKA3bIBaTh HJIEH, HALEJCHHbIE Ha IOUCK
pELIeHMs], COMOCTABIATh CBOM CYXKJIEHUSA C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
auanora, 0OHapy>KMBaTh pa3Inyie U CXOJCTBO MO3UIINM, B KOPPEKTHON Qopme
(opMyIMpOBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

NPEACTABIATh  pPE3yJIbTaTbl  pPEIICHHS  33Ja4yd,  OKCIEPHUMEHTAa,
UCCJIEI0BAHMSI, MPOEKTA, CAMOCTOSITENIbHO BBIOUPATh (POPMAT BBICTYIUICHHS C
y4€TOM 3a/1a4 MPEe3eHTAluU U 0COOEHHOCTEN ayIMTOPUH.

PerynsitTuBHble yHUBepcasibHble y4ebHble

nelictTema CamoopraHusalms:

COCTABJISITh TUIAH, aJITOPUTM PEIICHUS 3a7a4i, BBIOUPATh CIIOCO0 pelieHus
C y4y€TOM HMEIOLIUXCA PECYpCOB M  COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBAaTh W KOPPEKTUPOBATH BAPHUAHTHI PEIICHUN C Y4ETOM HOBOU
uHpopMaIuu.

CaMOKOHTPO/Tb, 3MOLMOHA/TbHbI UHTENNEKT:

BJQJICTh HAaBBIKAMHU TIIO3HABATEIBHOM pEIIEKCMH KaK OCO3HAHUs
COBEpIIIACMBIX JEHCTBUA W MBICIUTEIBHBIX IIPOIECCOB, WX PE3yIbTaTOB,
BJaJIeTh CIOCOOaMH CaMOIIPOBEPKH, CaMOKOHTPOJIS Tpoliecca W pe3ylibraTa
pelIeHus: MaTeMaTUYeCKOM 3a1auH;

OPEeNBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh TP PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX OITMOOK, BBISIBJICHHBIX TPYAHOCTCH;

OIICHMBATh COOTBETCTBHEC pe3yJibTaTa IEId M YCIOBUSAM, OOBSICHATH
MPUYUHBI JIOCTHKEHUST WM HEJAOCTHKEHUS Pe3yJbTaTOB JEATeIbHOCTH,
HaXOJIUTh OIMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMeCcTHas AeAaTe/IbHOCTb:

NOHMMaTh W HUCIOJB30BaTh  NPEUMYIIECTBA  KOMAHAHOW W
WHIUBUYaIbHOH padOTHl MPU pENICHUU YYCOHBIX 3a/ad, NMPUHUMAThH IICITb
COBMECTHOM NIEATEIIbHOCTH, IJIAHUPOBATh OPTaHHM3AIIMI0 COBMECTHON pPabOTHI,
pacnpenenaTh BUIIbI padoT, JOTOBAPUBATHCS, 00CYKIAaTh MPOIECC B PE3yIbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JTIOJICH;

y4acCTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYykaeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMBbD» W HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATH CBOM JICUCTBUS C APYTHMH YJeHAMU KOMaH/IbI, OIICHUBAThH



KauyecTBO CBOETO BKJIaJa B OOIIMN IPOAYKT MO KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

NMPEOMETHbBIE PE3YJIbTATbI

K xonmy 10 Knacca ooy4aromnuiics HayYuTcs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHUSIMH CTEPEOMETPHH MPU
pELICHUH 337a4 U TPOBEJACHUHN MaTEMaTHUYECKUX PACCYKICHHI;
IPUMEHATH AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IIPU PELIEHUU
F€OMETPUYECKHX 3a]1aY;

KJIACCU(PHUIIMPOBATh B3aUMHOE PACIION0KEHUE MPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOO/IHO ONEpUPOBATh MOHATUSIMM, CBSI3AHHBIMH C YIJIaMU B
IIPOCTPAHCTBE: MEXIY INPSMBIMU B IPOCTPAHCTBE, MEXIY IMPSAMON U
IJIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATHUAMM, CBI3aHHBIMU C MHOTOT'paHHUKAaMU;
cBOOO/IHO paclio3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHHUKOB (IIpU3Ma,
nUpaMuja, NpSIMOYTOJIbHBINA Napajuiesenunesn, Kyo);
KJIaCCU(PUIIMPOBATH MHOTOTPAHHUKH, BHIOUpAsi OCHOBAHUS JJIs
KJIacCU(UKaIINH,

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C CEUEHHUEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

BBINIOJIHATh ~ NApaJUIebHOE,  LEHTPAJbHOE U  OPTOrOHAJIBHOE
NPOEKTUPOBAHUE (UTYp HA IUIOCKOCTh, BBIMOJHATH H300pAKEHUS
¢Guryp Ha II0CKOCTH;

CTPOUTh  CEYEHUS  MHOTOIPAHHUKOB  PAa3JIMYHBIMU  METOJIAMH,
BBINIOJIHATh (BBIHOCHBIE) IUJIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYMCIIATH IUIOIIA I TOBEPXHOCTEN MHOTOTPAaHHUKOB (ITpU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (HopMyT;

CcBOOOJIHO ONEpUPOBATH MOHATHSAMHU: CHUMMETpUS B MPOCTPAHCTBE,
LHEHTP, OCh M IIJIOCKOCTh CHUMMETpPUHU, ILEHTP, OCb U IUIOCKOCTb
CUMMETpUH QUTYPBHI;

CBOOOJIHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemarb 3aJayd Ha JI0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLIEHUU H
HaXO0XJIEHNE T€OMETPUYECKUX BETMUNH, TPUMEHSSI U3BECTHBIE METObI



[IPY PEUICHUU MATEMATUYECKUX 33/1a4 IMOBBIIIEHHOTO U BBICOKOTO
YPOBHS CJI0KHOCTH;

MPUMEHATh MPOCTEHIINE MPOTPAMMHBIE CPEJICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX
3ajady;

U3BJICKATh, MPEOOpPA30BBIBATH U HMHTEPIIPETUPOBATH HMHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, MPEJCTaBICHHYIO Ha
YepTekKax U pUCYHKaXx;

MIPUMEHATh TOJIYYCHHbIE 3HAaHHWS Ha TMPAKTHKE: CpPAaBHUBATh U
AHAJIM3UPOBATh pEabHbIC CUTYallUH, IPUMEHITh U3yUYECHHbIEC MOHATHS
B TIpOIlECCE€ TMOWCKAa PEIICHUS MaTEeMaTHYeCKU CHOPMYIHMpPOBaAHHOMN
po0JIeMbl, MOJEIUPOBAThH PEAIbHBIE CUTYAI[UU Ha S3BIKE TEOMETPHH,
MCCIIE0BATH IIOCTPOCHHBIE MOJENH c VICTIOJIb30BAHUEM
Tr€OMETPUYECKUX TOHATHUI W TeopeM, arrmapara ajireOpbl, peliaTh
MIPAKTUYECKUE 33/1a4M, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJINYMH;

UMETh MPEICTABICHUSI 00 OCHOBHBIX 3Tallax pa3BUTUSA FEOMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 Knacca o0y4aromnuiicss HayqYuTcs:

CBOOOJ/IHO ONEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C IWJIMHAPUYECKOM,
KOHMYECKON M cepruuecKkodl MOBEPXHOCTSIMHU, OOBSICHITH CHOCOOBI
MOy YCHHUS;

OTIEpUPOBAThH TOHITHUSIMU, CBA3aHHBIMU C TEJIaMU BpAIICHHUS:
HUJIMHIPOM, KOHYCOM, chepoil U mapom;

pacrno3HaBaTh Teja BpalieHus (MUIUHAP, KOHYC, cepa u map) u
OOBSICHSITH CITOCOOBI MOJTyYECHUS TEJT BpaIlleHNUS,

KJIacCU(PUIIMPOBATH B3aUMHOE PACTIOIOKEHNE C(HEePhl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI SJIEMEHTOB MHOTOTPAHHUKOB M TEJl BPAIICHHS,
00BEMBI U TUIONIAU MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BpallleHUs,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OTEPHUPOBATH IMMOHATHIMH, CBS3aHHBIMH C KOMOWHAITUSIMU
TeJI BpAIICHUS W MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B
cdepy U OmUCcCaHHBIN 0KOJIO cdepbl, chepa, BIUcCaHHAsT B MHOTOTPAaHHHUK
WJIM TEJIO BpallleHHUs;

BBIYHCIIATh COOTHOILLEHUS MEXKY IUIOIIAIIMU MIOBEPXHOCTEN U
00BEMaMHU ITOJIOOHBIX TEJI;



N300pakaTh W3ydaeMble (UTYPHI, BBIOJHATH (BBIHOCHBIC) ILUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BHI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPALICHUS;

W3BJICKaTh, MHTEPIIPETHPOBATH M TMPeoOpa3oBhIBaTh WH(OPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTYpax, MPEACTABICHHYIO Ha
YepTeKax U pUCYHKaXx;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPALIMU HAJI BEKTOPAMU;

3a71aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pelIath TEOMETPUYECKHE 3aJayd Ha BBIYUCICHHUE YIJIOB MEXKIY
MPSAMBIMA M TUIOCKOCTSIMM, BBIYHCIICHUE PACCTOSAHUM OT TOYKH JI0
IUDIOCKOCTH, B ILIE€JIOM, HAa IPUMEHEHHE BEKTOPHO-KOOPAWHATHOIO
METO/Ia IPU PEIICHNH;

CBOOOJTHO OTMIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C JIBUDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUI;

BBITIOJTHATh M300paKEHUSI MHOTOTPAHHUKOB U TEJl BpAIllCHUS TIPU
MApAJJICTIBHOM TEPEHOCE, LEHTPAJIbHOM CHMMETPHUM, 3€pPKaJIbHOU
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTHh CEUEHUS MHOTOTPAHHUKOB W TEJ BpALICHUS: CEUYCHUS
IUIMHApa (MapajuieIbHO M MEPHEHAUKYJISIPHO OCH), CEYEHHUs KOHyca
(mapasienbHbIe OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIINHY), CEUCHUs
mapa;

MCIOJIB30BaTh METOIbI IIOCTPOCHUSI CEUEHUN: METO CIEA0B, METO/L
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHSTh TEOMETPUUECKUE (PaKThI JJISl PEUICHUSI CTEPEOMETPUIECCKUX
3a7a4, MPEINOJararolux HECKOJIBKO IIaroB PELICHUs, €CIU YCIIOBUS
IIPUMCHEHHUS 3/I1aHbI B SIBHOM 1 HESIBHOH (hopme;

pelIaTh 3a1a4 Ha JI0Ka3aTeIbCTBO MATEMAaTUUECKUX OTHOLLICHUH U
HAaXOX/ICHUE T€OMETPUUECKUX BEIUYNH;

MPUMEHSITh MpOorpaMMHbIC CpeacTBa " AJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CHUCTEMBI MPU PEUIEHUH CTEPEOMETPUUYECKUX
3a/ay;

NPUMEHSTh TOJYYECHHbIE 3HAHWS HAa MPAKTUKE: CpPaBHUBAT,
AHAJIM3UPOBATh W OLECHUBATH pPEAJIbHbIC CHUTyallMHd, MPUMEHSIThH
V3yYECHHBIE TIOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTU4eCKhn  CPOPMYITHPOBAHHON  TPOOJIEMBI, MOJEIHPOBATH
pealIbHBIE CUTYALIMU Ha A3bIKE TEOMETPUHU, UCCIEA0BATH TOCTPOCHHBIE



MOJIEIM C HWCHOJIb30BAHUEM T'€OMETPUUYECKUX TOHITUH U TEOpPEM,
amnmapara anreOpbl, peliaTh MNPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
Hax0>XJICHUEM F€OMETPUYECKUX BEJINYMH,;

UMETb MPEICTABICHUS] 00 OCHOBHBIX 3Tallax pa3BUTHS FTEOMETPUHU KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.
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OCHOBHBIX 3Tarax
pa3BUTHA
TreOMETPHUH KaK
COCTaBHOM 4acTH

(dhynnamenTa
pa3BUTHS
TEXHOJIOTUM
Knaccudunupopars | Ywuarmecs Bubnuorexa
B3aMHOE y4aTcsi BHOCUTD LIOK
pacrnoioxeHue HEOOXONMEIE https://m.edsoo.ru
MPSIMBIX B KOPPEKTUBHI B
Bzanmnoe MIPOCTPAHCTBE, JICCTBUE TTOCIIE
pAacIIOJIOKEHHUE WLTIOCTPUPY S €ro 3aBEepILIEHUs
MPSAMBIX U pUCYHKaMHU U Ha OCHOBE y4eTa
IUIOCKOCTEH B TMIPUBOJS IIPUMEPHI Xapakrepa
TIPOCTPAHCTBE. U3 peaJbHOM KU3HU. | CHETAHHBIX
Joxa3bIBaTh OINOOK,
TEOopeEMY O MIPOBOJIUTH
CYIIECTBOBAHHUH U CpaBHEHUE,
€IUHCTBEHHOCTH KJIACCU(DUKAITIIO
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NapaieIbHOU
MPSMOW,
MPOXOISIIeH uepes3
TOUKY
MIPOCTPAHCTBA U HE
Jexallen Ha Apyrou
psIMOIL; JIEMMY O
NepeceyeHnn
IJIOCKOCTH IByMS
napaieIbHbIMU
NPSAMBIMH; TEOPEMY
0 Tpéx
napajieIbHbIX
NPSAMBIX.
JlokasnIBaTh
MPU3HAK
CKPELIUBAOILIUXCS
NPSAMBIX, TEOPEMY O
CKPELIUBAOIIUXCS
MPSAMBIX.
JlokasbIBaTh
TEOopeMY O
PaBEHCTBE YIJIOB C
COHAITPaBJICHHBIMU
CTOpPOHAMH.
OOBACHSATD, YTO
Ha3bIBACTCs
rnapaui€JIbHbIM U
LIEHTPaIbHBIM
MPOEKTUPOBAHUEM U
KaK BBIIIOJIHACTCS
MIPOEKTHPOBAHNE
¢uryp Ha
IIJIOCKOCTb.
Jloxa3bIBaTh

10 3aJIaHHBIM
KPUTEPUSIM,
YUYUTHIBATH
pa3HbIE MHEHHUS U
CTPEMHUTHCS K
KOOpJIMHALIMHU
Pa3IMYHBIX
MO3HUIIUH B
COTPYAHUYECTBE.




CBOMCTBA

napajiebHOTo
HPOEKTHPOBAHHSI.
Nzob6paxats B
NapauieIbHON
HPOEKIMHU Pa3HbIC
reOMETPUYECKUE
¢urypsl. Pemarp
CTEPEOMETPHICCKHE
3a/1a44 Ha
JIOKa3aTeIbCTBO U
YCCIIeIOBaHUE,
CBSI3aHHBIC C
pacroIoKeHUEM
IIpAMBIX B
POCTPAHCTBE.
Knaccudunmpopatb Vuammecs bubnuoreka
B3aHMHOE yuarcs LIOK
PacroJIONeH1e OIIEHHBATh https://m.edsoo.ru
IPSIMOi U
NPaBUIBHOCTh
IUIOCKOCTH B
HPOCTpAHCTEE, BBINIOMHEHNUA
NpUBO/S JIEMCTBUM HA
OBHE
TapaiensHoCTh coorBercTBytomue | YP 5
OpUMEPHI U3 aJIeKBaTHOM
MPSIMBIX U .
. peabHOM KH3HU. PETPOCTIEKTUBHO
MJIOCKOCTEH B .
IIPOCTPAHCTBE (bopmymposaTE 11 OTICHIH,
poctp OIPENCICHAC CTPOHUTE PEYEBOE
TapajilebHbIX BBICKA3bIBAHUE B
IPSIMOU U YCTHO 1
TUTOCKOCTH. .
MUCbMEHHOU
Joxa3bIBaTh dbopme
MpHU3HAaK O OpME,
napauelibHOCTH KOHTPOTMpOBATE
npAMoii 1 JENUCTBUSA
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MJIOCKOCTH;
CBOMCTBA
MapayieaIbHOCTH
IIpsIMOH U
niaockocTu. Pemarn
CTEpEOMETPHUUECKUE
3aJIa4M BBEIYHCIICHUS
M J0Ka3aTelIbCTBO,
CBSI3aHHBIE C
MapaieIbHOCTBIO
MPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE.
Pemarts
MPaKTUYECKUE
3aJ1aud Ha
IIOCTPOCHUE
CCUYCHMI Ha
yepTexax
TeTpa’ipa u
napajuiesienumnesa.
Pemarts
CTEPEOMETPUUECKUE
3aJIaui, CBSI3aHHBIC
C MIOCTPOEHUEM
CeUYCHHUH
MJIOCKOCTBIO.
IIpoBonuth
JIOTHYECKHU
KOPPEKTHBIE
JIOKa3aTeIbHEIC
paccykJeHus npu
peueHun
T€OMETPUYECKUX
3aJ1a4 CBSI3aHHEIX C

napTHepa.




NapajyIeTbHOCTHIO
IJIOCKOCTEM.
CpaBHHBaThL U
aHaJIM3UPOBATH
peanbHble
CUTYyaIlnH,
CBSI3aHHBIE C
NapayIeTbHOCTBIO
OpsIMOii U
IJIOCKOCTH B
MIPOCTPAHCTBE;
MOJIETUPOBATh
peanbHbIe
CUTYaIlUH,
CBA3aHHBIC C
MapaIeTbHOCTHIO
npsIMOii U
TUIOCKOCTH B
MIPOCTPAHCTBE, Ha
SI3BIKE TEOMETPHH

[IepnieHauKyIsIpHO
CTb IIPSAMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

25

AKTyanu3upoBarh
(hakThI 1 METOTBI
TUTAHUMETPUH,
pEleBaHTHBIC TEME,
IIPOBOJIUTH
AHAJIOTHH.
OOBICHATD, KAKOH
YTOJI HAa3bIBACTCS
YTIIOM MEXTy
[ePEeCEeKAOIINMUCS
MIPSIMBIMH,
CKPEIIHBAIOITUMUCS
MPSIMBIMH B
MIPOCTPAHCTRE.
JlaBaTh

Yuammecs
ydarcs
OIICHUBATH
NPaBUIBHOCTh
BBITIOTHEHHU S
JIeUCTBUH Ha
YPOBHE
aJeKBaTHOU
PETPOCIIEKTUBHO
U OILICHKH,
CTPOUTH PEUYEBOE
BBLICKa3bIBaHHUE B
YCTHOU U

Bubinnoreka
IHOK
https://m.edsoo.ru
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olpesieNieHne
MEPIICHANKYIPHBIX
MPAMBIX U TIPSAMOH,
MIepIEeHIUKYIIpHON
K TIJIOCKOCTH.
Haxonuts yrist
MEXTY
CKpEILMBAIOLUMUCS
MIPSIMBIMU B Ky0Oe 1
nupamuze.
IIpuBoauTh
IpUMEpPHI U3
peanIbHOM KU3HU U
OKpy>Karolen
00CTaHOBKH,
WUTIOCTPUPYIOLINE
MEPIECHANKYIISIPHOC
Th TIPSIMBIX B
MIPOCTPAHCTBE U
MEPIECHANKYIISIPHOC
Tb IPSIMOM K
TUTIOCKOCTH.
DopMynHpoOBaTh
MIPU3HAK
NEPIIEHANKYIISIPHOC
TH IPSIMOH U
IUIOCKOCTH,
MIPUMEHSTH €ro Ha
MIPAKTUKE!
OOBSICHATD
MIEPIIEHIUKYIPHOC
Th pebpa kyba u
JMaroHajii ero
IpaHu, KOTOpas ero
HE COJEPXKHUT,

MMMCHEMEHHOM
dopwme,
KOHTPOJIMPOBATh
IEUCTBUA
napTHepa.




HaxXOJUTh JUINHY
JIUaroHaiu Kyo0a.
BrruncnsaTs BeICOTY
NIpaBUIILHOU
TPEYTOJILHOU U
MPaBUWIHHOMN
YEeThIPEXYTOJIBHON
MIUpaMHu/ 110
JUTHHAM pEdep.
Pemats 3amaun Ha
BBIUMCIICHNS,
CBSI3aHHBIE C
MIEPIEHIUKYIIPHOC
TBIO NIPSMOM U
TUIOCKOCTH, C
HCIIOJIb30BaHUEM
IIpH PEILICHUN
TUTAHUMETPUYECKUX
(haKkTOB M METOJIOB.
OOBACHSATD, YTO
Ha3bIBAIOT
MEPIEHINKYIIIPOM
1 HAaKJIOHHOM U3
TOYKH K IJIOCKOCTH;
IIPOEKIUEN
HaKJIOHHOM Ha
IIJIOCKOCTB.
OOBSICHATD, UTO
Ha3bIBACTCS
pPacCTOSHUEM: OT
TOYKH 70
IJIOCKOCTH;, MEXTY
napauieIbHbIMU
IIJIOCKOCTSIMU;
MEXy NPSIMOH U




MapajyIENbHOMN el
IJIOCKOCTBIO;
MEXKIY
CKpEILMBAIOLUMUCS
MPSIMBIMH.
Haxonute 3t
paccTosIHUS B
MIPOCTHIX CITy4asix B
KyOe, mupaMue,
MpU3ME.
MopenupoBaTh
peasbHble CUTYaIllul
Ha fA3bIKE
TEeOMETpPHUH,
HCCIIEZIOBATh
MIOCTPOCHHBIE
MOJIEJH C
UCIIOJIb30BaHUEM
FEOMETPUUYECKUX
MOHSITUH.
Hcnons3oBate npu
pelieHny 3a1a4 Ha

MOCTPOEHUE
CEYEHUH TeopeMy
[Mudaropa,
CBOMCTBa
MPSIMOYTOJIBHBIX
TPEYTOJHHUKOB
AKTyaJIu3upoBaTh Yuammecs bubnmnoreka
(haKTBl 1 METOJIBI yaares LIOK
Vsl n [TaHUMETPHH, OlICHUBAaTh https://m.edsoo.ru
16 peNeBaHTHBIC TEME,
paccTosiHUA N — MPaBUIIBHOCTD
BBITIOJTHEHH ST

aHanoruu. JlaBatb
ONPEAEIICHUE YTJIa

NEeNCTBUI HA
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MEXy NPSIMOU U
IIJIOCKOCTBIO,
(hopmynmpoBaTh
TEOpPEMY O TPEX
MIEepPIEeHIUKYIApax u
o0paTHyIO K He.
Haxonuts yron
MEXy NPSIMOU U
IIJIOCKOCTBIO B
MHOT'OTpaHHHUKE,
paccTosiHue OT
TOYKH 10 IPSIMOU
HAa IUIOCKOCTH,
UCHIOJIB3Ys TEOpEMY
0 Tpéx
MIEpIEeHIUKYIIIpax.
IIpoBoauTh Ha
yepTrexe
MEpPIEeHIUKYJIISIP: U3
TOYKH Ha MPSIMYIO;
U3 TOYKU Ha
mI0cKoCTh. [JaBarh
olpesieTIeHHe
JIBYTPAHHOTO yTJIa U
€ro 3JIEMEHTOB.
OOBACHATH
PaBEHCTBO BCEX
JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yIia.
Haxonute Ha
yepTrexe
JIBYI'PaHHBIN yIroJ
pu pedpe
MIUPAMHUIBL,
TIPU3MBI,

ypOBHE
aJeKBaTHOU
PETPOCTIEKTUBHO
1 OIICHKH,
CTPOUTDH PEUYECBOE
BBICKA3bIBaHME B
YCTHOU U
MMMCHbMEHHOM
dopwme,
KOHTPOJUPOBATH
eHCTBUS
napTHepa.




napajuieNenunea.
JlaBath
oIpeiesIeHHE yIiia
MEeXay
IIJIOCKOCTSIMM.
JlaBath
orpeesieHIe U
(hopMyIHpOBaTH
MIPU3HAK B3aUMHO
MEPIEHANKYIISIPHBIX
IIJIOCKOCTEH.
Haxonuts yriel
MEXIY
TUIOCKOCTSIMU B
KyOe U TupaMuze.
Hcnons3oBate mpu
peleHnn 3a1a4y
OCHOBHBIE TEOPEMBI
U METOJBI
IUTAHUMETPHH.
MoaenupoBathb
peanbHbIe CUTYaIlluN
Ha SI3bIKE
TeOMETpPHUH,
HCCIIEIOBATh
MIOCTPOCHHBIE
MOJIEJIH C
HCIIOJIb30BaHHEM
reOMETPUUYECKUX
TOHSTUH.
Hcnons3oBate npu
pelieHny 3a1a4d Ha
IIOCTPOEHHE
CEYEHUH
COOTHOIIICHWSI B




OpsAMOYTOJIbHOM

TPEYTOJIbHHKE.

AKTyanu3upoBarth bubnuoreka

(haKTBI 1 METOJIBI LIOK

TTaHUMETpHH, https://m.edsoo.ru

PEJeBaHTHBIC TEME,

MIPOBOJIUTH

ananoruu. J[aBaTh

OIpeaAcCICHUEC yLIa]_uI/Iecﬂ

MapayieNenunend, | yyares

pacro3HaBath ero OLICHUBATH

BUJIbI Y U3yYaTh

. MPAaBUIIBHOCTD

cBoiictBa. JlaBaTh

onpeernenHe BLIEIOJ'IHGUHI/I}I

THpAMHTEL, JICUCTBUH Ha

pacrniosHaBath Buasl | YPOBHC

UpaMuI, aJICKBATHOU

(hopmynmpoBaTh PETPOCIEKTUBHO
MHororpaHHuKu cBo¥icTBa pédep, M OIIEHKH,

rpaHel U BBICOTHI
MPaBUIILHOM
MAPAMHUJIBL.
HaxoanuTe miomans
TIOJTHOM U OOKOBOMA
MTOBEPXHOCTH
nupamusl. J[aBats
oTpesieTieHre
yCceuEHHOU
MIUPAMHUBL,
Ha3bIBaTh €€
3JIEMEHTHI.
PopMyIUpOBaTh
TEeopeMy O IIIoUIaIn
O0KOBOI
MTOBEPXHOCTHU

CTPOUTBH PEUYEBOE
BBICKA3bIBAaHHE B
YCTHOU U
MMACHEMEHHOMN
dopwme,
KOHTPOJIMPOBATh
JIeHCTBUSA
napTHepa.
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NIpaBUIILHOU
yCeuEHHOU
nupamusl. Pemars
3a/la4M Ha
BBIYHCIICHHE,
CBSI3aHHBIE C
NApaMHJaMH, a
TaKKe 3a/71a4M Ha
IIOCTPOCHHE
ceueHui. /[aBaTh
oTpesiesieHne
MIPU3MBI,
pacno3HaBaTh BUBI
NPU3M, H300paKaTh
MIPU3MBI Ha
yeprexe. Haxoquts
IJI0UIa1b OJTHON
Wi OOKOBOM
MTOBEPXHOCTH
npu3Msl. M3ydaTts
COOTHOIIEHHUS
Oiinepa A yucna
p€bep, rpaneii u
BEPILVH
MHOTOTPaHHUKA.
N3yuate BUIBI
MIPaBUJIBHBIX
MHOTOTPaHHHUKOB,
WX Ha3BaHWs U

KOJIMYCCTBO rpaHeﬁ.

Bekrops! B
IIPOCTPAHCTBE

12

AKTyaJIu3upoBaTh
(aKTBl 1 METOBI
IJTAaHUMETPHH,
peeBaHTHBIE TEME,
IPOBOAUTH

Yuamuecs
y4aTcsi BHOCUTh
HEOOXOINMBIE
KOPPEKTUBBI B
JIEVICTBHE TIOCIIE

Bubianoreka
HOK
https://m.edsoo.ru
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AHaJIOTHH.
OmepupoBath

€T0 3aBCPUICHHUA
Ha OCHOBE yU€Ta

MOHATHSIMU: BEKTOD XapakTepa

HAa MJIOCKOCTHU U B C/IeTaHHBIX

MIPOCTPAHCTBE; omnooK,

KOMILJIaHApHbIE IIPOBOJUTH

BEKTOPBHI. CpaBHEHHE,

[IpuBonuThH KJIacCU(pUKAIHIO

IIPUMEPHI I10 33JJaHHBIM

(hm3mueckux KPUTEPHUSM,

BEKTOPHBIX YYUTHIBATh

BEJINYHH. pasHble MHEHUS 1

OcBauBaTh paBujia | CTPEMHUTHCA K

BBITTOJTHEHHUS KOOpJIWHALINN

JEWCTBUI CIIOKEHUSI | Ppa3IMYHBIX

1 BBIYUTAHUS MO3ULUH B

BEKTOPOB, COTPYAHUYECTBE.

YMHOKEHHSI

BEKTOpa Ha YUCIIO.

Jloka3bIBaTh

NpU3HAK

KOMILJIAHAPHOCTHU

TPEX BEKTOPOB.

JlokasbIBaTh

TEOopeMY O

Ppa3noKeHUH

71r000ro BeKTOpa 1o

TPEM TAHHBIM

HEKOMILTAHAPHBIM

BEKTOpam
[ToBTOpEHNE, Pewars Vyamuecs Bubnuorexa
o6obmere 1 CTEPEOMCTPINECKIC | ey oK
CI/ICTCI\faTI/IBaI_II/ISI OKAZATEIHCTEO OLIEHHBATh ps://m.edsoo.ru
3HAHUUN MATEMATHYECKIX MPaBUIBHOCTh
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OTHOIIICHUH,
HaXO0XJEeHUE
reOMETPUUYECKUX
BEJIMYMH (JIJIHH,
YIJIOB, IUIOIIAACH,
00BEMOB).
Hcnonb3oBath npu
peuieHuu
CTEPEOMETPUUECKUX
3a7a4
TUIAaHUMETPUUYCCKHE
(haKThI U METOJIBI.
IIpoBonuth
JIOTUYECKU
KOPPEKTHBIC
JloKa3aTelbHbIC
paccyXIeHus pu
petieHuu
CTEPEOMETPUUECKHUX
u
TIAaHUMETPUIECKUX
3ana4. CpaBHUBATh
U aHaJU3UPOBATh
peanbHBIe CUTYaITII
Y BBISBIIATH
BO3MOXHOCTb €€
MOJEJIUPOBAHUS Ha
SI3BIKE TEOMETPHH.
MogenupoBaThb
peanabHyI0
CUTYAIINIO Ha S3bIKE
TEOMETPUH U
HCCIIEA0BATh
MOCTPOCHHBIE
MOJIEJIH, B TOM

BBIIIOJIHEHUS
NIEUCTBUI Ha
ypOBHE
aIeKBaTHOM
PETPOCTIEKTUBHO
1 OIICHKH,
CTPOUTDH PEUYECBOE
BBICKA3bIBaHME B
YCTHOU U
MHUCHMEHHOM
dopwme,
KOHTPOJUPOBATH
JEeHCTBUS
napTHepa.




YUCJIE U C
HCIIONb30BaHUEM
ammapara anreOpsl.
Hcnonb3oBath
KOMIIBIOTEPHBIC
pOrpamMMsl [IpU
pELICHUH 3a/1a4.
ITonyuats
NpEACTABICHUE O
FEOMETPUU KaK O
pa3BUBaroOLIEHCS
HaykKe,
HCCIEeAYOIIEn
OKPY’KaroLUi MUp,
CBSI3aHHOM C

pCajilbHBIMHA
00BEeKTaMH.
OBIIEE
KOJIMYECTBO YACOB 102 5
10 ITPOI'PAMME
11 KJ1IACC
Konn4yecTso 4YacoB ONeKTPOHHbIe
Ne HanmeHoBaHWe pa3fenoB N TEM K - Peanunsauunsa (uMpoBbIE)
n/n | nporpammsl Bcero OHTPO/IbHbLIE PAKTUHECKNE | pocnpTaTenbHoOro 5
pa6OTbI pa6OTbI noTeHLMana 0 pa3OBaTEI1beIe
Y pecypchbl
Yyamuecs yuarcst | bubnuorexa LIOK
AHanuTHYECKAS TEOMETPHS 15 1 pa3BuBaTh yMeHHs | https://m.edsoo.ru

KOHTPOJIMPOBATH
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CBOIO
JICSITCIIBHOCTD
) [TosTOpeHue, 0600MEHNE U 12 but6mmoreka [IOK
CHCTEMAaTH3allMs 3HAHUI https://m.edsoo.ru
VYyamuecs yuarcs | bubmmoteka [JOK
3 OGBEM MHOTOrpaHHIKa 17 OIICHUBATH https://m.edsoo.ru
MPABUIILHOCTH
peIIeHHUs 3a/]a4H
bubmuorexa [JOK
4 T 24
cl1a BpatlieHu https://m.edsoo.ru
5 [Tiroma i MOBEPXHOCTH U 00BEMBI 9 bu6mmoteka IIOK
KPYTJIBIX T https://m.edsoo.ru
bubmuorexa [JOK
6 5
HBmienne https://m.edsoo.ru
VYyuammecs yuarcs | bubmmoreka [HOK
HoBropeie. oBoBIeHIe pa3BuUBaTh MOTHBHI | https://m.edsoo.ru
7 p ’ HICHHE, 20 Y UHTEPECHI
CUCTeMAaTH3aIHsl 3HAHUH .
MMO3HaBaTEIIbHON
JIESITSIIBHOCTH
OBIIEE KOJIMYECTBO YACOB I10 100

I[TPOTPAMME
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OUEHOYHbIE MATEPUAJIbI 10 KJTACC

Bapuant 1
B C, Hacre 1
. B _____ Do)
J.-" 1. B npamoyronsHom napannenenunene  ABCDA | ByC | w3sectHo,
A 0 wto DDy =1, CD=2, AD =72. HaAguTe 4nuHy OWErOHAM
CA; .

' |1. HaikguTe nnowzas HoKoBOR NOEEQXHOCTH NPABMAEHOR WeCTHYTONEHOR NPU3MEI,

Y

- +| CTOpOHZ OCHOE3HMA KOTOPOW paeHz 5, a ewicota — 10,




Y '11 \\ 1. B NpaEMNbHOR YeTulpexyronsHoi nupamuge  SABCT) Touka () - uedTp
.\, ocHosamms, S -eepwwna, SO =15, BD = 16 .Haigure Goxosoe

)
\\L,ff*’ pefipo SA .

Y
/"r ( || Y 1. B npaeunbHoil TpeyroneHoR nupamuge SABC Touka L — cepeawna pebpa AC 5—

BeplWwHHa. M3eectHo, ytod B= 5,3 5L = 6. HalgrTe nnowaae BOKOBOR NOBEPXHOCTH
NKpamMMasl.

Yacmsb 2

1. Mnowags OoKoEQR NOBEPXHOCTH NPa3EMAEHOR YeThIpEXyToNsHOA Nupamuael SASCD paexa 108, a
NAoWane NOAHOR NOBEPXHOCTH 3TOM NKpamikgel paeHa 144, Hadgute nnowane ceysHms,
NPOXOAALLETD YEPES EEPIUMHY 5 3TOW NMPaMUOLl W UBPE3 OMAr0HaNE 88 OCHOBAHMA.

2.



(TopoHBl DCHOBaHMA NPAMOYIOABHOMD Napanenenknena ABCDABCD,  paeHel 3 w 4, bokoBoe
pebpo - 6. Ha peGpe D0 BriOpaHa Touka K T3k, U4TO OSnMT e B OTHOoWeEHMK 2:1 cunTas oT

eepwwmHel D. HafguTe: 3) yron mexgy npameiMm AKX w - BC

B) yron mexgy nnockoctamu AKC u ABC

11 Knacc

1. O6pa3yromias konyca paBHa 10 cm, a paanyc ocHoBanus — 6 cMm. Haitagute oObem koHyca.

2. O6mneM mapa cm3. Haliqute paguyc mapa.

3. CtopoHa OCHOBaHMS MPaBUJIBLHOM YETHIPEXYTOJIBLHON MPU3MBI ScM, a 6okoBoe pedpo 12cM. Brruuciute
00BEM MTPU3MBI.

4. OceBoe cedeHne MIWIMHIPA — KBaApaT co CTOpoHOo# 6 cM. Halimute o0beM nununapa.

3. OceBoe cedeHre KOHyca — paBHOCTOPOHHHUM TPEYTOJIBHUK CO CTOpoHOM 6 cM. Halimure o0beM KoHyca.

6. Menuana, IpoBEEHHAs K TUIIOTEHY3€ MPSIMOYTOJIBLHOIO TPEYroJibHUKA paBHA 17 cM, a OIMH U3 KaTETOB —
16 cm. HaitTtu paanyc OKpy»KHOCTH, BIIMCAHHON B TPEYTOJIbHUK.

7. JlnaroHasib OCEBOTO CE€UYEHMSI LMJIMHIApPA paBHAa 12 CM M HAKJIOHEHA K IUIOCKOCTH €r0 OCHOBaHHS MOJ
yriioM. Haiinute miomaas 60KOBOM MOBEPXHOCTHU IIUIUHIpA.

8. OO6neM koHyca paBeH 16w cM3, a ero BeicoTa 3cM. Hailinurte miomnaas O0KOBOM MOBEPXHOCTH KOHYCA.

9. OcHoBaHue NMpAMONW NPU3MBbI NPSIMOYTOJIBHBIN TPEYTOJIBHUK ¢ THNOTeHYy30M 10cm m octpeim yriom 300.

Jluaronanbr OOKOBOM I'paHU, COACPIKAIECH KaTeT MPOTUBOJICKAIIUNA TaHHOMY YTy, paBHa 13 cm. Haiinure o0bem
MIPU3MBI.






