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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma no maremaTuke: reomeTpud Uit 10 kimacca yriayOIeHHOTO YpOBHS
COCTaBJieHa B  COOTBETCTBUM C  TpeOoBaHusiMM  DenepalbHOTO  T'OCYJapCTBEHHOIO
00pa3oBaTeNbHOTO CTAaHAApPTa CpeAHero ooémero oOpazoBaHus (mpuka3 MuUHUCTEpPCTBA
npocseinenus Poccutickoit @eneparuu ot 12.08.2022 Ne 732), Ha ocHoBe DeniepaibHOi paboueit
IIPOrpaMMbl OCHOBHOT'O CpEIHEro oOpa3oBaHus IO MaTeMaTHKE, OCHOBHOM 00pa3oBaTeiabHOMN
MporpaMMbl OCHOBHOTO cpeaHero oopazoBanusi MBOY «lllkona-nuieit No 2y.

Pabouast mporpaMma OopueHTHpPOBaHA HA IIEJEBBIE MPHOPUTETHI TyXOBHO-HPABCTBEHHOTO
Pa3BUTHS, BOCIUTAHUS U COLMAIN3ALIUYN YIalIuXcsi, ChOpMyIMpoBaHHbIE B paboueii mporpamme
pocrmrannsit MBOY «llIkoma-nuieii Ne 2.

B nporpamMe mo maremaTthke yYTEHBI HJEH W TOJIoKeHUs «KOoHIenmmu pa3BUTHS
MaTemaTHdeckoro obpazoBaHusi B Poccuiickoit @enepauun». B cooTBeTcTBHM ¢ Ha3BaHHMEM
KOHLIEI[MN MaTeMaTH4ecKoe 00pa30BaHNe JOJKHO, B YACTHOCTH, peliaTh 3ajiauy 00ecredeHus
HE0OX0IMMOT0 CTpaHe YHcia 00yJaroluXcsl, MaTeMaTHuecKasl OAIr0TOBKA KOTOPBIX JOCTaTOYHA
UL TIPOJIOJDKEHUsT OOpa3oBaHUs IO pa3IMYHBIM HAIMPABICHHUSM, BKJIIOYAs IPETOIaBaHUE
MaTeMaTUKH, MaTeMaTHIECKHE HCCIeI0BaHNs, paboTy B cepe HHOOPMAITMOHHBIX TEXHOJIOTHI 1
IpYrux, a Takxke oOecrneueHus s KaKJIoro oOydaromlerocss BO3MOYKHOCTH JIOCTHXKEHUS
MaTeMaTHYeCKOH TOATOTOBKHM B COOTBETCTBHHM C HEOOXOIUMBIM €My ypoBHeM. VIMEeHHO Ha
pelIeHre 3THX 3ajjad HalleJIeHa IporpaMMa 1o MaTeMaThke yriyOlnEHHOTo ypOBHSI.

B osnoxy mudpoBoit TpaHchopmanmuum Bcex cdep UeIOBEYECKOH JesITeNbHOCTH
HEBO3MOXXHO CTaTh O0Opa30BaHHBIM COBPEMEHHBIM YeJOBEKOM 0e3 XOpolled MaTeMaTHUeCKOU
MOJArOTOBKH. JTO 00YCIIOBJIEHO TEM, YTO B HAIIIM JHU PACTET YUCIIO CIIEHUATBHOCTEH, CBA3aHHBIX
C HENOCPE/ICTBEHHBIM IPUMEHEHHEM MAaTEeMaTHKU: U B c(epe SKOHOMMKH, U B OHM3HEce, U B
TEXHOJIOTHYECKUX O00NacTsIX, W JOaxe B TyMaHUTapHbBIX cdepax. Takum obOpazom, Kpyr
oOyyaromuxcs, A1 KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IPEIMETOM, (yHIaMEHTOM
o0Opa3oBaHus, CYIIECTBEHHO paclumpsieTcs. B Hero BXoAAT He TOJIbKO oOywaromuecs,
IUTAHUPYIOILME 3aHUMAThCs TBOPUYECKOI M MCCIIeJ0BATENbCKON paboTON B 001aCTH MaTeMaTUKH,
MHGOPMATUKH, PU3UKHU, SKOHOMUKH U B IPYrUX 00JacTIX, HO U T€, KOMY MaTeMaTHKa HyXHa JJIs
UCIOJIb30BaHUsA B IPO(ECCUsX, HE CBA3AHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknaaHas 3HaYMMOCTh MaTE€MaTUKHU OOYCIOBJIEHA TEM, UYTO €€ MPEeIMETOM SBIISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYphl HAIIEro MHpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJIUYECTBEHHbBIE
OTHOILIEHMS], (PYHKIIMOHAJIbHBIE 3aBUCUMOCTH U KaTErOPUU HEOIPeIeIEHHOCTH, OT IPOCTEHIINX,
YCBAaMBaEMbIX B HEMOCPEACTBEHHOM OIBITE, N0 JOCTAaTOYHO CJOXKHBIX, HEOOXOAMMBIX IS
pa3BUTHS HAay4YHBIX M TEXHOJIOTMYECKUX HuAeH. be3 KOHKpEeTHhIX MareMaTHMYeCKHX 3HaHHM
3aTpy/IHEHO MOHUMAHWE HPUHLUIIOB YCTPOMCTBA M HCIIOJIb30BAaHHMSI COBPEMEHHOM TEXHMKH,
BOCIPUATHE M MHTEpIpeTalus pa3HOOOpa3sHON COLMAIbHOM, SKOHOMHYECKOH, MOJUTHUYECKOU
uHpopmanuu, Mano3pQeKkTuBHa OBCEIHEBHAs IPAKTHUECKas esTeIbHOCTh. Bo MHOTHX chepax
npo(hecCUOHAIBHONW AEATEIbHOCTH TPeOyIOTCS yMEHUS BBIINOJHATh PACUYEThI, COCTABIATH
AJITOPUTMBI, MPUMEHATh (HOPMYINbI, MPOBOJIUTH I€OMETPUUYECKHE HM3MEpPEHHS M IOCTPOEHUS,
quTaTh, 00pabaThiBaTh, MHTEPIPETUPOBATh M MPEJCTABIATh MHGOpPMALMIO B BHUIE TaOiMIL,
AMarpamM M rpaukoB, TOHUMAaTh BEPOSITHOCTHBIN XapakTep CIyd4aifHbIX COOBITHH.

OnHOBpPEMEHHO C pacuiMpeHueM cdep MpPUMEHEHHs MaTeMaTUKd B COBPEMEHHOM
oOrmiecTBe BCE Oosiee BaXKHBIM CTAHOBUTCSI MaTEMAaTUYECKU CTUIIb MBIIUIEHUS, TPOSBIISIOIIUNACS
B OTIpe/IeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce n3ydeHus MaTeMaTHKU B apceHas MPUEMOB
U METOJIOB MBIIIJICHUS YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOUYAOTCS MHIYKIMS U JeITyKIHS,
000O0IIeHne W KOHKpETH3allMsl, aHalW3 M CHHTE3, KiIacCU(UKAIUs W CUCTeMaTH3allus,
abctparupoBanue M aHanorua. OOBEKTHI MaTeMaTHMYECKMX YMO3AKJIIOUEHHH, MpaBuia HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHUH, CIOCOOCTBYIOT BhIpaOOTKE



yMeHus: (OpMyIHUpOBaTh, OOOCHOBBIBATh W JIOKA3bIBATH CYXACHUS, TEM CaMbIM (OPMUPYIOT
JIOTMYECKUH CTHIb MbIIUICHUS. Bemaymias posib MpUHAIICKUT MaTeMaTUKe B (OpMUpOBaHUH
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS M BOCIIUTAaHUH YMEHHUH NeHCTBOBATH IO 3aJJlaHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHHIE M KOHCTPYHMPOBATh HOBHIE. B mporecce pemeHus
3a]1a4 — OCHOBBI JUIS OpraHU3aIUy Y4eOHOH AEATEIbHOCTH Ha yPOKaX MaTeMAaTUKU — Pa3BUBAIOTCS
TBOpYECKAas U MPUKJIAJHAS CTOPOHBI MBIIIJICHUSI.

OOydyeHue MareMaTHKe Ja€T BO3MOXKHOCTb pa3BHUBaThb y OOYyYaroIIMXCS TOYHYIO,
panroHaNbHYI0 U HH(GOPMATUBHYIO PeUb, YMEHUE OTOMPATh HanOOJIee TOXOISAIINE S3bIKOBHIEC,
CHMBOJIMYECKHE, TpadUuecKue CpeIcTBa Ui BBIPAKEHUS CYKICHUH M HarJSAHOTO HX
npencraBieHus. HeoOXouMbIM KOMIIOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHHUH
ABIISIETCST OOIIee 3HAKOMCTBO C METOJAMH TIO3HAHUS JCHCTBUTEIBHOCTH, TPEICTABICHUE O
MpeaMeTe W METOJe MAaTeMAaTHKH, €0 OTIMYHSIX OT METOJOB €CTECTBEHHBIX M TYMaHHUTApPHBIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHHSI MATEMAaTHKH JIUIS PEIICHUS] HAYYHBIX M MPUKJIAIHBIX 331a4.
Takum oOpa3om, maremarnyeckoe oOpa3oBaHHE BHOCHT CBOH BKJIAJ B (popMmupoBaHHe 0OIIEi
KYJIBTYpBI YEJIOBEKA.

W3yueHnne MaTeMaTHKH CIIOCOOCTBYET JCTETHYECKOMY BOCHUTAHHIO  YEJIOBEKa,
MOHMMAHUIO KPacoThl W  W3ANIECTBA MAaTEMaTHUECKMX  PACCYXJICHWUH, BOCIPHUATHIO
reOMETPUIECKUX (hOpM, YCBOCHHUIO U/IeH CHMMETPHH.

[IpuoputernpiMu nensiMu oOyudeHust matematuke B 10—11 knmaccax Ha yriyOia€éHHOM
YPOBHE MPOJIOJDKAIOT OCTABATHCS:

dbopMuUpOBaHHE  [EHTPAIBHBIX MaTEMaTHYECKUX TMOHATHH  (YHCIO, BEJIWYHHA,
reomMeTpuueckas (urypa, MepeMeHHasl, BEPOSTHOCThb, (YHKIUS, MPOU3BOAHAS, HWHTErpan),
o0ecrneuynBarIuX [PEEeMCTBEHHOCTh U TEPCHEKTUBHOCTh MaTeMaTH4eCKOro o0Opa3oBaHUs
00yJaroImXcs;

NOJIBEJICHNE O00YJarOLINXCsl Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMAaTUKU M OKPYXKAIOLIEro MHUpPA, MOHMMAaHUI0 MAaTEeMATUKU KaK 4acTH OOLIEH KyabTypbl
YeJI0BEUEeCTBa;

pa3sBUTHE  MHTEJUICKTYaJIbHBIX W TBOPYECKMX  crmocoOHocTedl  oOydaromuxcs,
[103HABATEIbHON aKTUBHOCTH, UCCIIEI0BATENBCKUX YMEHUHN, KPUTUYHOCTH MBIIIICHHS], HHTEpeca
K U3y4EHHUIO MAaTEMaTHKH;

(bopmupoBaHue GYHKIIMOHATIBHON MaTeMaTUYECKON TPaMOTHOCTH: YMEHHsI paclio3HaBaTh
MaTeMaTUYECKUE aCIIEKThI B PeaIbHbIX )KU3HEHHBIX CUTYaLUAX U IIPU U3YYEHUU JPYTUX y4eOHbIX
IIPEIMETOB, NPOSIBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIUpOBaTh MX Ha S3bIKE
MaTeMaTUKU M CO3/1aBaTh MaTeMaTWYECKUE MOJEIH, NPUMEHSITh OCBOEHHbIN MaTeMaTH4eCKUui
amnmapar s pelleHHs NPaKTUKO-OPUEHTHPOBAHHBIX 33a/a4, MHTEPIPETHPOBATh U OLCHHUBATH
MIOJTy4EHHBIE PE3YIbTaThI.

HEJIA U3YYEHUS YYEBHOI'O KYPCA

I'eomerpust sBisieTcs OAHMM M3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro OOILero
o0pa3oBaHus, Tak Kak 00ecrieuuBaeT BO3MOXKHOCTh U3YUEHUS TUCIMITIIMH €CTECTBEHHO -HAYYHOU
HaNpaBJICHHOCTH U TPEAMETOB T'yMaHUTApHOro IMKIa. [ToCKONbKY JIOTMYecKoe MBIIIEHHE,
dopmupyeMoe Mpu  HU3y4EHUH OOYyYarOIMMUCS TOHATHMHBIX OCHOB TE€OMETpUH, TNpHU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHU LIEMOYKH JIOTHUECKUX YTBEPXKAECHUH MpH pelIeHun
reOMETPUYECKUX 3a/la4y, YMEHHE BBIIBUTaThb W ONPOBEPraTh THUIOTE3bl HENOCPEJACTBEHHO
UCTOJB3YIOTCS NPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYyYHOTO IIMKJIA, B YACTHOCTH (PU3UYECKUX
3ajay.

Lenb ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpus» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH, OOyyaromuxcs HpU H3YYEHHH T€OMETpPUH, Kak
cocTaBisomeil mpeamerHoil obmactu «Marematuka M MHPOpMaTHKa» dYepe3 olecredyeHue
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BO3MOKHOCTH HPUOOpETEHUs] U UCIOJIb30BaHUS Oojiee IITyOOKMX TreOMETPUYECKHX 3HAHUN U
NEeWCTBUH, CIeUM(UYHBIX T€OMETPHH, U HEOOXOAUMBIX JJIS YCIEHIHOTO MpPO(ecCHOHAIHLHOTO
00pa3oBaHus, CBA3aHHOTO C MCIIOJIb30BAaHHUEM MaTEMaTHKH.

[TpuopuTeTHBIMH 33JauaMH Kypca T€OMETPHH Ha YIiTyOJIEHHOM YPOBHE, PACHIMPSIOIIUMU
Y YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBISIFOTCS:

® pacHIMpeHHe TPEACTABICHUS O TEOMETPHH KaKk 4YacTH MHPOBOH KyJIbTYpHl H
(hopMupoBaHHE 0CO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAFOIIAM MHPOM;

e (opMupOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTHYEeCKUX MOJIENAX, IO3BOJIIONINX ONMCHIBATE W H3Yyd4aTh pPa3HbBIC SIBICHUS
OKpYKAIOIIEro MHpa, 3HAHHE NOHSATHHHOTO ammapara 1o pasaeny «CrepeoMeTpusd»
y4eOHOTO Kypca T€OMETPUH;

e (opMupOBaHHE YMEHUS BJIAJETh OCHOBHBIMH IOHITHSIMH O MPOCTPAHCTBEHHBIX (QUTypax
Y MX OCHOBHBIMH CBOICTBaMH, 3HaHUE TEOPEM, POPMYIT H yMEHHE UX TIPUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHS 3a/ay;

e (opMupOBaHHE YMEHHs pacllO3HABaTh HAa YEPTEkKaxX, MOJENAX M B PEATbHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIIeHUs, KOHCTPYHPOBATh T€OMETPUUYECKHE MOJIEIIH;

e (dopMupoBaHWE  TOHHUMAHHS  BO3MOXKHOCTH  aKCHOMAaTHYECKOTO  TOCTPOCHHS
MaTeMaTHYEeCKUX TEOpHH, (OPMHpPOBAHWE TOHWMAHHUS POJH AKCHOMATHKH IIPH
MIPOBEJCHUU PACCYKICHU;

e (opMupOBaHHE YMEHHUsS BIAJETh METOJaMHU J0Ka3aTeIbCTB M aJTOPUTMOB pEIICHHUS,
YMEHUS HMX HPUMEHATh, IPOBOJUTH J0KA3aTENbHBIE PACCYKICHUS B XOJE DPELICHUS
CTEpEOMETPUYECKUX 337ad U 3aJad C MPaKTHUUECKHM CoJepxkKaHueM, (popMupoBaHUE
IIPEJCTABICHU O HEOOXOAMMOCTH JOKAa3aTeNbCTB IMPU OOOCHOBAaHMM MaTEMaTHYECKUX
YTBEP)KJICHUI U POJIM AKCHOMATHUKH B IIPOBEIEHUU JETyKTUBHBIX PAaCCyXJICHU;

® Da3BUTHE U COBEPIICHCTBOBAHWE MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, o3HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUHN, KDUTUYHOCTH
MBIIUIEHUS], HHTepeca K U3y4EHHUI0 T€OMETPUH;

e (opMupoBaHue (PYHKIMOHAIBHOW I'PaMOTHOCTH, PEJIEBAaHTHONM TI€OMETPHU: YMEHUS
pacrio3HaBaTh MPOSIBJICHHS] T€OMETPUUYECKUX TMOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalUsIX M INPH HM3YyYEHUU JPYTUX Y4eOHBIX IPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOAEIMPOBAHUS PEATbHbIX CUTYalUi,
HCCIIEIOBAHUS TIOCTPOEHHBIX MOJIENIEeN, MHTEPIIPETAL[MH [T0JIy4EHHBIX pPe3yJIbTaToB.

OCHOBHBIMHU COJIEpKATEIBHBIMU JHUHUSIMH YyueOHOTO Kypca «l'eomerpusi» B 10—11 kmaccax
saBisitoTes: «[IpsMble M TIJIOCKOCTH B MPOCTPAHCTBE», «MHOrorpanHukn», «Tema BpamieHusy,
«BeKTopsl ¥ KOOPAMHATHI B IPOCTPAHCTBEY, «/IBI)KEHHS B IPOCTPAHCTBEY.

ChopmymupoBannoe B ®I'OC COO TpeboBaHHE «YyMEThb OMNEPUPOBATH TOHATHIMUY,
pEJIeBaHTHBIX T€OMETPUU Ha YriIyOonéHHOM ypoBHEe oOyuenus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIEp)KATENbHBIM JIMHHUSAM Yy4eOHOTO Kypca, a (OpMHpPOBAHUE JIOTHUYECKUX YMEHHA
pacmpesensercss He TOJIBKO MO COJEpKAaTENbHBIM JMHUSM, HO U TI0 TojiaM 00yuenus. Conepxkanue
o0pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3ylibTataM ocBoeHUs denepanbHON paboueit
MIPOrPaMMBI, paclpeAeIEHHBIM 110 TOjaM 00yUeHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIIpOcaM oOydJaromuecs oOpaliaiiuch HeOJHOKPATHO. DTO
MO3BOJIAET  OPraHMW30BaThb  OBJIAJICHUE TE€OMETPUUYECKMMH TOHATUSIMH UM HaBbIKAMU
MOCJIEIOBATENIFHO U TMOCTYNATEeNbHO, ¢ COOMIOACHUEM MPUHIUIA MPEEeMCTBEHHOCTH, a HOBBIC
3HAHUS BKIIOYATh B OOIIYIO CHCTEMY T€OMETPUUECKUX MPECTABICHUN 00yJarOINXCsl, pacIIupss
u yriyonsis e€, o0pasyst IpoYHble MHOKECTBEHHBIC CBS3H.

[Tepexon kK U3y4EHHUIO TEOMETPUU HA YTITYyOJIEHHOM YPOBHE IMO3BOJISIET:



e co3math ycioBus g auddepeHnuandu oO0ydeHUs, MOCTPOSHHUS WHIUBUIYATbHBIX
00pa30BaTeNbHBIX MPOrpaMM, OOECHeYUTh YTIyONEHHOE H3YYeHHE TeOMETPUU Kak
COCTaBIIAONIEH yaeOHOTO TIpeaMeTa «MareMaTuKay;

® [OJrOTOBUTH OOYYAIOUIMXCS K MPOJOJDKEHUIO M3YYEHHs] MAaTEMATUKH C y4ETOM BBIOOpa
Oymymedn  mpodeccun, obOecrednBasi  MPEEMCTBEHHOCTh  MEXKAy OOMMM |
npodeccHoHaTBFHBIM 00pa30BaHUEM.

Ha n3ydenue yueOHOro Kypca «['eomerpus» Ha yriayOieHHOM ypoBHE oTBoauTcs B 10 Kiacce —
102 gaca (3 yaca B HEZIEIIO).

COJEPKAHUE OBYYEHUA

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE IOHATHSI cTepeoMeTpur. Touka, mpsimMasi, IIIOCKOCTh, MPOCTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.
B3aumHoe pacnosio’keHue NpsIMBIX B IPOCTPAHCTBE: IEpeceKarollecs, MapajulebHble U
CKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaronmxcs npsmMpix. [lapanaenbHOCTh TPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleNbHbIe MpsIMble B MPOCTPAHCTBE, MapajuIeIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsIMOW W MockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTHpOBaHKe, n300paxenue Guryp. OCHOBHbIE CBOMCTBA MapajieIbHOIO MPOEKTHPOBAHUS.
N3obpaxenue ¢uryp B mapawieIbHON MPOEKIUHA. YTIbI C COHANIPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIy OpSIMBIMM B MHpocTpaHCTBe. [lapamienbHOCTh MIIOCKOCTEN: MapajuieibHble IUIOCKOCTH,
CBOMCTBA MapaJliebHBIX MIocKocTel. [IpocTeiimme nmpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TeTpa’ap, Napajielenunes, IOCTPOCHUE CEYECHUN.

[lepneHuKyISIpHOCTh MNPSMOM W IUIOCKOCTU: IEPHEHAUKYJISPHBIE TPSIMbIE B
MIPOCTPAHCTBE, MpsIMbIE MAapauleIbHble M TEPHEHIUKYISIPHBIE K IJIOCKOCTH, IPU3HAK
MEePIEHIUKYIISIPHOCTHU MPSMOU U INIOCKOCTH, TEOPEMA O MPSAMON NEPIEHAUKYIIPHOHN MIIOCKOCTH.
OpTtoronanbHoe MpoekTupoBaHue. lleprneHnuKynsp U HAKIOHHBIE: PACCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHHE OT NpPSIMOM J0 IUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHUKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK NEPIICHINKYISIPHOCTH IBYX IUIOCKOCTE. Teopema
O TPEX MEPIEeHIUKYISIPAX.

VYTIbl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U IJIOCKOCTHIO, IBYrPaHHbIN YroJ1, TUHECUHBIN
yroja JBYrpaHHOro yria. TpéXrpaHHbli U MHOrorpaHssle yribl. CBOWCTBAa IJIOCKUX YIJIOB
MHOTrOrpaHHoro yria. CBOICTBa IJIOCKUMX U JIBYTPAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl
KOCHHYCOB U CUHYCOB JUJIsl TPEXIPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buzabl MHOrorpaHHukoB, pa3BEpTKa MHororpaHHuka. I[lpuszma: n-yronpHas mnpusma,
mpsiMasi U HaKJIOHHAs MPU3MbI, OOKOBas M MOJIHAS MOBEPXHOCTh MpuiMbl. [lapamnenenunen,
NpsIMOYTOJIbHBIM Tapajiesienunea] W ero cpoictBa. Kparwailme nytd Ha MOBEPXHOCTHU
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBenHas teopema Iludaropa. Ilupamupa: n-
yroJibHasi MUpaMua, paBuiIbHAs U yceu€HHas nupamusl. CBoiicTBa pédep U OOKOBBIX I'paHen
MpaBUJIbHOM mNHpaMubl. [IpaBuibHBIE MHOTOIpaHHUKH: IMPaBWIbHAs MpU3Ma M IpaBUJIbHAs
MMpaMuia, NpaBuiIbHAs TPEYToJIbHAas MMpaMuia U MPaBWIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTa’dp, T0AEKAdP U UKOCAIP.

Brruncnenue 3neMeHTOB MHOTOIPaHHUKOB: p&Opa, nuaroHanu, yrisl. [Inomans 6okoBoi
MIOBEPXHOCTH U MOJHON MOBEPXHOCTHU NMPSIMOM MPU3MBI, IIJIOMIA/(b OCHOBAHUH, TeopemMa 0 OOKOBO



MOBEPXHOCTU MPsIMON mpu3Mbl. lnomaas OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH NMPABHIBLHOU
IIAPaMU/Ibl, TEOPEMa O IJIOMAAN YCEYEHHON TUPaMUIbI.

CuMMeTpHusi B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU IPABWIIBHBIX MHOI'OI'PAaHHUKOB.
CuMMeTpuss B MNpPaBUIbHOM MHOIOIPDAHHUKE: CHUMMETpHUS IapajljiesieluIeaa, CUMMETPHS
IIPaBUJIBHBIX NIPU3M, CHMMETPHSI IPABWIBHON TUPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAIPABJICHHBIE M IPOTUBOIIOJIOKHO HAINPABICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. JIeHCTBUA C BEKTOpPAMM: CJIOXKEHUE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHOEHHE BEKTOpa Ha yKciio. CBONCTBA CIIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOPA Ha yucio. [loHsATHE KOMIUTaHApHBIE BEKTOPHI. [IpU3HaK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamienenunena. TeopemMa O pa3IoXEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
Bektopam. [IpsimoyrosbHas cuctema KoopAuHAT B npocTpaHcTBe. KoopanHatel Bekropa. CBsi3b
MEXAYy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATaAMM TOYEK. YTOJ Mexay Bekropamu. CkanspHOe
IIPOU3BEICHUE BEKTOPOB.

IINTAHUPYEMBIE PE3YJIBTATBI

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaIaHCKOro BOCIMTAHUSA:

chOpMUPOBAHHOCTh TPAKIAHCKOM MO3MLMK OOy4aromerocss Kak axkTHBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCHICKOrO OOIIECTBAa, MPEACTAaBIEHUE O MaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUI, MOpoleayp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI M APYroe), yMEHHE B3aHMMOJECHCTBOBATH C COLMAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYCHUEM;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTH POCCUICKON I'PaKATAHCKOW UACHTUYHOCTH, YBAXKEHHS K IPOLULIOMY U
HACTOSIIIIEMY POCCUHCKON MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCHUHUCKUX
MaTEeMaTHUKOB M POCCUHCKONW MaTeMaTUYECKOM IIKOJIbI, MCHOJb30BaHUE 3THUX JIOCTHXKEHUN B
JIPYrux HayKax, TEXHOJOTHSX, cepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH  pOCCHUICKOTO Haponaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YU4EHOTO, OCO3HAHWE JIMYHOTO BKJa/a B IMOCTPOCHHUE
YCTOHYUBOTO OyIYyIIETo;

4) 3¢TEeTUYEeCKOT0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOIIEHHWE K  MHpYy, BKIIOYas  ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHWH, pacCyKIEHUIl, BOCIPUUMYHUBOCTh K
MAaTeMaTHYE€CKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITh MaTeMAaTUIECKHE 3HAHNUS B MHTEPECAxX 310POBOTO
u 0e30macHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
MUTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OTABIXA, peryispHas Guaudeckas akTUBHOCTD),
(u3MUECKOe COBEPIICHCTBOBAHUE MPH 3aHATUSIX CIOPTUBHO-03/I0POBUTEIHHON AEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYIy, OCO3HAHUE [IEHHOCTH TPYIO0JIIO0US, MHTEPEC K pa3NIudHbIM chepam
npodeccHOHAbHON MESTENbHOCTH, CBS3aHHBIM C MAaTEMATHKOW U €€ MPUIIOKEHHUSIMHU, YMEHUE



COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PEeaTu30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCThP K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YY9aCTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MaTEeMaTHIeCKON HAPaBIEHHOCTH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

c(OPMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIBTYphl, TIOHUMAaHUE BIIASHHUS COIMAILHO-
SKOHOMUYECKHUX TIPOILIECCOB HA COCTOSIHUE MPUPOJHONM M COLMAIBHON Cpebl, OCO3HAHUE
[JI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIeM, OpUEHTAIIHSI Ha TPUMEHEHNE MaTeMaTHICCKIX
3HAHUU JUIs pelIeHus 3a7a4 B 001aCTH OKPYXKAIOIIEH CPe/ibl, INTAHUPOBAHUE MTOCTYIKOB U OLICHKU
WX BO3MOYKHBIX TIOCJICICTBUN TSI OKPYKAKOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

chOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAKTHKH, TOHUMAaHUE MATEMaTHYCCKOW HAyKH Kak CQepbl
YeIIOBEYCCKOM JISATSIIBHOCTH, ITANOB €€ Pa3BUTHSA W 3HAYUMOCTH JUTS PA3BUTHSI [IMBHIIU3AIINH,
OBJIQJICHUE S3BIKOM MAaTEMAaTUKH U MaTEeMAaTHICCKOW KYIbTYPOU KaK CPEJICTBOM TIO3ZHAHHS MHPA,
TOTOBHOCTH OCYIIECTBIISATH MMPOCKTHYIO M UCCIICIOBATEIIbCKYIO ICITeIbHOCTh MHIUBHUIYATHLHO U
B TpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynpTare m3ydeHus MaTeMaTHMKH Ha YpOBHE CpeJHEro ooOiero oOpa3oBaHus Y
obOyuvarorerocst OyayT copMuUpoBaHBI MO3HABATEIbHBIC YHHUBEpPCAJIbHbIE Y4eOHBIE IEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIE
yueOHbIe eHCTBUS, COBMECTHAS JEATEIbHOCTb.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

Ba3oBble jJornueckue 1eidcTBUA:

BBISIBIISITh U XapaKT€PU30BaTh CYILECTBEHHbIE MPU3HAKUM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHHH MeXAy TOHATUAMHU, (QOPMYIUPOBATH ONpEACNeHUs TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiaccupUKalMU, OCHOBAaHUA [UIsl 000OLIeHUS U
CpaBHEHHUS, KpUTEPUU IPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH U NPEOOPA30BBIBATH CYXKACHHS: YTBEPIUTEIbHBIE U
OTpULaTeNIbHbIE, JMHIYHBIC, YACTHbIC U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOpEUUs B (akTax,
JaHHBIX, HAONIOACHUAX W  YTBEPXKICHUSX, MpelyaraTb KpPUTEpUU JUIS  BBISABICHUS
3aKOHOMEPHOCTEN 1 MPOTUBOPEUUI;

JieNiaTh BBIBOJIBI C HCIOJIb30BAaHHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOUYEeHUH, YMO3aKIIOUEHHH M0 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENILHO JIOKAa3aTelbCTBA MATEMAaTHUYECKUX YTBEPKICHHUM (TIpsMbIE U
OT TPOTUBHOTO), BBICTpPAaUBATh ApPryMEHTALMIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI;

BBIOMpATh CIOCOO pelmieHus ydeOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hauboyiee TMOAXOIAMIMM € Y4E€TOM CaMOCTOSITENBHO BBIICJICHHBIX
KPUTEPHEB).

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAaK UCCIIEIOBATEILCKUN HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMPOCHL, (PUKCUpYIOIIUE MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBATH HCKOMOE M JIAaHHOE,
(hopMHUpOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTr0 OOBEKTa, SBICHHsS, MPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMU, SIBICHUSIMH, TTPOIIECCAMU;
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CaMOCTOSITEIIEHO (POPMYIUPOBATH OOOOIIEHHUS U BHIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, UCCIIEI0OBAHMS, OLIEHUBATD JIOCTOBEPHOCTD IMOJIyYEHHBIX PE3yabTaTOB, BHIBOJIOB U
0000IIIEeHHI;

IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCA, & TAKIKE BBIABUIaTh IIPEIIIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmueii:

BBISBIIATH Ae(PUINTHI HHPOPMALINH, TAHHBIX, HEOOXOIUMBIX JUIS OTBETA HA BOTIPOC U IS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOpPMAIMIO ¥M3 HCTOYHMKOB PA3IMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHCTEMATH3MpOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh  MH(pOpMalLMIO, MPEICTaBIsATh €€ B  Pa3IM4HbBIX  (popmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIIEHMBAaTh HAAE&KHOCTh HMHPOPMALMU IO CaMOCTOSATENbHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

BOCIIPUHUMATh U (OPMYIUPOBATh CYKJIEHHUS B COOTBETCTBUHU C YCIOBUSMU U LEISIMU
oOLIeHMs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M IUCBMEHHBIX
TEKCTax, JaBaTh NOSICHEHHUS 110 X0y peUIeHHs 3a/1aul, KOMMEHTHPOBATH MMOJTYYE€HHbIN pe3ybTaT;

B X0Je OOCYXIEHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKJaeMOW TeMbl, MPOOIIEMBI,
pelaeMoil 3a7auu, BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HA MOWCK PELICHMsS], COTOCTAaBISATh CBOU
CYXJIEHUsI C CYXJECHUSAMH APYrMX YYaCTHMKOB JMaora, OOHapyKuUBaTh Pa3IM4HMe U CXOJCTBO
MO3UILIMMH, B KOPPEKTHOH opme (popMyarpoBaTh pa3HOIIACHsI, CBOM BO3PAKEHMSI,;

IIPEJCTABIATh PE3YNbTaThl PELICHUs 33JadM, SKCIIEPUMEHTA, UCCIEIOBaHMA, MPOEKTa,
CaMOCTOSTEJIBHO BBIOMPATh (POpPMAT BBICTYIICHHS C YUETOM 3a7a4 NPE3CHTALMKN U 0COOCHHOCTEN
ayJUTOPHUN.

PeryasiTuBHbIe YHHBEpPCcaJIbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanms:

COCTaBJIATh IUIAH, aIFOPUTM PEIICHUS 3aJadyd, BbIOMpaTh CHOCOO peleHHs C Yy4ETOM
UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHUaHThI PELICHUH ¢ y4ETOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIaJIeTh HaBbIKAMH [103HABATEIbHON peduieKCuU KaK 0CO3HAHMsI COBEPIIAEMbIX JeHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJAbTaTOB, BJAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ysIbTaTa pPelIeHNs: MaTeMaTHUeCKOM 3ajauu;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELICHUU 3aJayd, BHOCUTh
KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX, HalJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBaThb COOTBETCTBHE pe3yJbTaTa LEIW U YCIOBUSAM, OOBACHATH NPUUYUHBI
JOCTHXKEHUS MM HEOCTHKEHUS Pe3yNIbTaTOB JAESITeIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLECHKY
IpUOOPETEHHOMY OTIBITY.

CoBMmecTHast 1EATEIBHOCTD:

MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHON pabOThl pU
pemieHMH y4eOHBIX 3ajJa4, MPUHUMATh I€JIb COBMECTHOM JIeSTENbHOCTH, IUIAHUPOBATh
OpraHu3alio0 COBMECTHON palOThl, pacmpenensrb BHJIBI paboT, JAOroBapuBaThCs, 00CYXKAATh
MpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOACH;

y4acTBOBATh B TPYNMNOBBIX (GopMax paboThl (0OCykAeHUs, 0OOMEH MHEHHH, «MO3TrOBBIE
LITYPMBbI» ¥ UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOTHI M KOOPAWHUPOBATH CBOM ICHCTBHSI C IPYTUMU
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YjieHaMM KOMAaH[Ibl, OIICHWBATh KAuyeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPHUTEPHSIM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

NPEJIMETHBIE PE3YJIbTATHBI
K xonmy 10 kiaacca oOyyaronuiicst HayquTCs:

e CBOOOJIHO OMEPUPOBATH OCHOBHBIMU TIOHSATHUSMHU CTEPCOMETPHUH NPH PEIICHUM 3a/a4 |
MIPOBEJICHUU MaTEeMaTHICCKUX PACCYKICHUM;

® [PUMEHSTH AKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX IIPH PEIICHUN T'COMETPHUCCKUX
3aza4;

e KJaccH(UIMPOBATh B3aMMHOE PACIIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE, TIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX H TIIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OTEPUPOBATH TIOHATHUSMH, CBSI3aHHBIMU C YIJaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMH B TTPOCTPAHCTBE, MEXKTY TIPSIMOU U TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHSAMH, CBSI3aHHBIMU C MHOTOI'PAHHUKAMH;

e CBOOOJHO pACIO3HABATh OCHOBHBIC BHUJBl MHOTOTPAaHHUKOB (IIpU3Ma, MHPaMHUJIA,
MIPSIMOYTOJIbHBIN Napasuienenunen, Kyo);

e KjaccU(UIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JIJIsl KJIACCU(UKAITUY;

e CBOOOJHO ONEPHUPOBATH TMOHATHSIMHM, CBS3aHHBIMH C CEUCHHEM MHOTOTPAaHHUKOB
IJI0CKOCTBIO;

®  BHINOJHATH MMapauIeNbHOE, IIEHTPAIHHOE W OPTOTOHAIBHOE TMPOCKTHPOBaHUE (HUTYp Ha
IJI0CKOCTB, BBIMIOJIHATH N300pakeHus! PUryp Ha MIOCKOCTH;

® CTPOUTH CEYEHHS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBIMOJHATH (BBIHOCHBIE)
TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

® BBIYUCIATH IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpU3Ma, MHpaMUAA),
F€OMETPUYECKUX TEJl C MPUMEHEHHEM QOopMYT;

e cBOOOJIHO OTIEPUPOBATH MOHATHSIMH: CAMMETPHS B IPOCTPAHCTBE, IEHTP, OCh U MIJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI;

e CBOOOJHO ONEPUPOBATh MOHSATHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM M KOOpJIMHATaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH JCHCTBUS HaJl BEKTOPAMU;

e pemarh 3aJauyd Ha J0Ka3aTeJIbCTBO MAaTEeMAaTUYECKUX OTHOIICHUW M HaXOXJECHUE
reOMETPUYECKUX BETUYHH, IPUMEHSSI U3BECTHBIC METOIbI ITPH PEIICHUN MAaTEMAaTHUECKUX
3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CII0KHOCTH;

® PUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3aa4;

e U3BJICKaTh, IPEOOPA30BHIBATH M UHTEPHPETUPOBATH HHPOPMAIMIO O TPOCTPAHCTBEHHBIX
reOMEeTpPHUECKUX (PUrypax, MpeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

® MPUMEHSTH MOJYYCHHbIC 3HAHUS HA MPAKTHKE: CPAaBHUBATh U aHAJIU3UPOBATH pPealibHbIC
CUTYaIlUH, IPUMEHSTH U3YUYECHHBIE MMOHSATHS B MIPOLIECCE MOUCKA PEIICHHUS] MAaTEMaTHUECKU
chopMynTUpPOBaHHON MPOOIEMBI, MOJEIHPOBATh pealbHbIE CHUTyallMd Ha S3bIKE
TE€OMETPHH, HCCIEeIOBAaTh MOCTPOCHHBIE MOJENIU C HCIOJB30BAHUEM T'€OMETPHUECKUX
MOHATHI U TeopeM, ammapara aireOpbl, pemiaTh MPaKTHYEeCKUe 3aJaud, CBSI3aHHBIE C
HaX0XJICHUEM T€OMETPUUECKUX BEITUUHH;

® UMETh IPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUU KaK COCTABHOW YacCTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTUI.
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TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue pa3zjaesia Koua-Bo Koua-Bo OcHoOBHOE coaep:kaHue OcHOBHBIE BU/bI 1eATEJIbHOCTH
(Tembl) Kypca 4acoB KOHTP. o0yyaromuxcst
padot
Beenenue B crepeomeTpuio 23 1 OcCHOBHBIC TIPOCTPAHCTBEHHBIC (DUTYPHI. OnpenensiTh MIOCKOCTh KakK QUrypy, B

[ToHsATHS CTEpeOMETPUH: TOUKA, IPsMas,
IUIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuJia N300pakKeHUsI HA PUCYHKE
TUTOCKOCTH, MapaJuIeIbHBIX MPSMBIX
(oTpe3KoB), cepeIMHbI OTPE3Ka.
[TonsTHs: nepecekaronuecs MIOCKOCTH,
repeceKaromuecs npsimasi ¥ miocKoCTbh;
MOJTYIPOCTPAHCTBO.

MHororpanHuku, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIHNX 00BEKTOB.

AKCHOMBI CTEPEOMETPHUH U TIEPBbHIE
CIIEJICTBUS U3 HUX.

CrocoOnI 3a1aHUS TPSIMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE.

O0603HaueHUs MIPSAMBIX U IJIOCKOCTEH.
Ceuenus. M3o0paxenne cedeHUi
NUpPaMHUJIBL, KyOa U IPU3MBbI, KOTOPBIE
IpOXOJAT uepe3 ux péopa. M3obpaxenue
nepecedeHusl MOTYyISHHBIX MI0CKOCTEH.
PackpamBanue mocTpoeHHBIX CEYCHHI
pa3HBIMH LIBETAMHU.

MerTon crienoB sl HOCTPOSHUS CEUSHUH.
CBoiicTBa niepecedeHuii MPsIMbIX U
nockocteil. [loctpoenue ceuennii B
nupaMmuie, Kyoe mo TpéM ToukaM Ha
pébpax. Co3taHre BEIHOCHBIX YepTexel u
3aMuch M1aroB MOCTPOCHUS.

[ToBTOpEHUE TUIAHUMETPUH.

KOTOPOM BBIIOJIHSETCS TUIAHUMETPHSL.
[Jenars npocreimme JIOTH4eCKUE BbIBOIbI
13 aKCUOMATUKH INIOCKOCTH.

[TpuBOIMTE IPUMEPHI PEATbHBIX O0BEKTOB,
UJCIN3aNENH KOTOPBIX SBISIOTCS
AKCHOMBI T€OMETPHHU.

N3y4arh, IpUMEHSITh IPUHIIUIIBI
MOCTPOEHUS CEUCHUH.

Hcronp30Bath 1Sl IOCTPOEHUS CEUEHUI
METOJI CJIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI TIEPEHOCA
CEKYIIEH MIOCKOCTH.

Pemarts crepeoMeTpudeckne 3a1a4u: Ha
OIIPEJCIICHNE BUA CEYCHHS U HAX0XKICHUE
€ro IUIOIAIH.

AKTyanu3upoBaTh (PaKTbl U METO/bI
IUIAHUMETPUH, PEIICBAHTHBIEC TEME,
IIPOBOJUTH AHAJIOTUHU.

Hcnosp30Bath Ipy peLIEHUN
3aa4ucieyIOIINe INIAHUMETPUYECKUE
(baxTbl ¥ METOJIBI:

Teopemsl Panieca 1 0 IPONOPLUUOHAIBHBIX
OTpe3Kax. AJIOPUTM AEJIEHUS OTPE3Ka Ha
n paBHBIX yactel. Teopema Menenas.
PaBHOOEIpeHHBIN TPEYrOJbHUK.
PaBHOCTOpPOHHMI TPEYrOJbHUK.
IIpsAMOYTO/IBHBIN TPEYTONBHUK.

CBOWCTBO CpeHEN JIMHUY TPEYTOJIbHUKA.
CBOHCTBO OUCCEKTPUCHI yriia
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TeopeMa 0 TpONOPLMOHAIBHBIX OTPE3KAX.
[Tono6ue TpeyronsuukoB. Teopema
Menenas. Pacuérsl B ceUeHUSAX Ha
BBIHOCHBIX YEepPTEkKaxX.

Ucrtopus pazBuTHs iIaHUMETPUU U
CTEPEOMETPUU

TpeyrojpHuka. CBONCTBO MeIuaH
TPEYTrOJIbHUKA.

[Tpu3Haky 1o100Us TPEYrOJILHUKOB.
[Tony4ats npencraBieHust 00 OCHOBHBIX
ATanax pa3BUTHs T€OMETPUU KaK
COCTaBHOMW YacTH (pyHIAMEHTa Pa3BUTHUS
TEXHOJIOTHI1

HOP/20P https://resh.edu.ru/
https://www.yaklass.ru/

B3anmHoe pacronoxeHue
NPSIMBIX B IIPOCTPAHCTBE

B3anMHOE pacnoiokeHue npsIMbIX B
npocTtpancTBe. CKpenuBaroImmnecs
npsiMbie. [Ipu3Haky CKpemnBarOIuxCst
HPSIMBIX.

[TapannenpHble NpsiIMbIE B TPOCTPAHCTBE.
TeopeMa o cylieCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuieIbHON
JTAHHOW MPsIMOM, TPOXOAAIIEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIeXKallel Ha
JTAHHOM MPSIMOTA.

JlemMa 0 mepeceueHnur napamuieabHbIX
NPSIMBIX IJIOCKOCTBIO. [lapamiensHoCTh
TpEX npsiMbIX. Teopema o TpEx
napajuieIbHbIX MPSAMBIX.

Teopema 0 CKpEUIMBAIOIIMXCS TPSMBIX.
[TapanenbHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaJIEIbHOTO
npoektupoBanus. 300paxxeHue pa3HbIX
buryp B mapannenbHON MPOEKIUH.
LentpanbHas mpoeKuus.

VYrou ¢ coHanpaBlIeHHBIMA CTOPOHAMH.
Yron Mex 1y NpsSIMBIMHU.

KnaccudummposaTs B3aumMHOE
pacIoI0KeHNE IIPAMBIX B IIPOCTPAHCTBE,
WLTIOCTPUPYA PUCYHKAMHU U IIPUBO A
MIPUMEPHI U3 PEATbHOM JKU3HH.
Jloka3pIBaTh TEOPEMY O CYIIIECTBOBAaHUU U
€MHCTBEHHOCTH MapaJlIeIbHON MPAMOI,
MPOXOIAIEH Yyepe3 TOUKY IPOCTPAHCTBA U
HE JIe)Kalllel Ha APYrou NpsiMoil; JIeEMMY O
MePECeYCHHUH TIIOCKOCTU ABYMS
napajuIeIbHBIMU MPSIMBIMH; TEOPEMY O
TpEX mapasuieIbHbIX NPSIMBIX.
Jloka3pIBaTh MPU3HAK CKPEUIUBAIOIINXCS
MPSIMBIX, TEOPEMY O CKPEIIUBAIOIIUXCS
npsMbIX. Jloka3pBaTh TEOpPEMY O
pPaBEHCTBE YIJIOB C COHANPABICHHBIMHU
CTOPOHAMHU.

OOBACHATD, YTO HA3bIBACTCS
napauieTbHBIM U EHTPaTbHBIM
MIPOEKTUPOBAHUEM U KaK BBINOJHAETCA
MPOEKTUPOBaHKE (PUTYP HA MIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MapaIeIbHOTO
MIPOEKTUPOBAHUSI.
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3aauyn Ha TOKA3aTEILCTBO U
HCCIIENOBAHNE, CBI3aHHEIE C
PpAacIoI0XKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

N3o00paxaTh B mapayjieibHOM MPOEKIIUU
pasHble reOMeTpUYEeCKUe (PUTYPHI.

Pemrats crepeomeTpuueckue 3a1a4n Ha
JI0Ka3aTeNIbCTBO U MCCIIE0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHHEM IPSIMBIX B
npoctpancTse. [IpoBouTh qOKa3aTeIbHbIE
pacCyXJeHUS TIPH PELICHUN
TeOMETPUYECKUX 3a]1ad, CBI3aHHBIX CO
B3aMMHBIM PACIOJIOKEHHEM TIPSMBIX B
IPOCTPAHCTBE.

CpaBHHBaTh, aHAJTM3UPOBATH U OIICHUBATH
YTBEPKICHHS C TEITBIO BBISIBIICHHS
JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXJIeHUM.

MoaenupoBaTh peajibHbIE CUTYaIHH,
CBSI3aHHBIE CO B3aUMHBIM PACTIOJIOKCHUEM
MPSIMBIX B POCTPAHCTBE, Ha S3bIKE
FEOMETPHH.

HccnenoBaTh NOCTPOEHHBIE MOJIENH C
HCII0JIb30BAHUEM T€OMETPUUYECKUX
MOHATHH U TeOopeM, arnapara aireopsl,

U (POBBIX PECYPCOB.

[TonyuaTh IpeaCcTaBI€HUE O LIEHTPAIILHOM
MIPOEKTUPOBAHUU U 00 UCTOPHUH PabOT MO
TEOPUU MEPCTICKTUBBI

HHOP/O0P https://resh.edu.ru/
https://www.yaklass.ru/

HapaJ'IJ'IeJ'ILHOCTb IIpsAMBIX U
IUIOCKOCTEHN B MMPOCTPAHCTBE

[TonsaTHA: NapamIeabHOCTh IPSIMOK U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak nmapajuieIbHOCTH NPSAMOU U
ockocTd. CBOMCTBA MapajlIeIbHOCTH
IPSIMOM U TUIOCKOCTH.

I'eomeTrpuueckue 3ajauy Ha BBIYUCICHUE U
JI0Ka3aTelIbCTBO, CBSI3aHHBIE C

Knaccudunuposars B3auMHoe
PacIoJIOKEHUE MPSAMOM U IJIOCKOCTH B
IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIUE IPUMEPHI U3 PEAIBHOU
JKU3HH.

®opMynMpoOBaTh ONPENECICHHE
napajyIeNIbHBIX NPSIMON U MJIOCKOCTH.
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[apaJuIeIbHOCTBIO MPSAMBIX U IUNIOCKOCTEN
B IIPOCTPAHCTBE.

[TocTpoenue ceueHus:, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO HA YEPTEXKE U
MapajuIeIbHOTO IPYyrou npsimoit. Pacuér
oTHoweHui. [TapamiensHas npoexkuus,
IPUMEHEHHE JJIsl IOCTPOCHUS CEUeHUN
Ky0a 1 napajuienenunesa.

CpoiicTBa napajuienenuneia u Npu3Mbl.
[Tapannenshblie mockoctu. [lpusHaku
NapauIeIbHOCTU JABYX IJIOCKOCTEM.
Teopema o0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, IPOXOASIIEN
yepe3 TOUKY, He MPUHAAJIEKAILYI0 TaHHOM
IIJIOCKOCTH U CIEACTBUS U3 HEE.

CBoiiCcTBa NapaJIeNbHBIX INIOCKOCTEN: O
N1apaJUICIbHOCTHU MIPSIMBIX IIEPECCUCHUS
IIPY NIEPECEUEHUN IBYX NapaJlJIeIIbHBIX
MJIOCKOCTEH TpeTheid; 00 oTpe3Kax
NIapaJUICIbHBIX MPAMBIX, 3AKIIOUYEHHBIX
MEX 1y apajuIeNbHBIMU INIOCKOCTSMH; O
NIEPECEYCHUH NIPSIMOM C JBYMs
[1apaJuIeIbHBIMU IIJIOCKOCTSAMU

Jloxa3pIBaTh IPU3HAK O NAPAIICIBHOCTH
IIPSAIMOM M IUIOCKOCTH; CBOWCTBA
MapaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH.
Pemate crepeomeTpruueckue 3a1a4n
BBIYUCIICHUS U JI0KA3aTENbCTBO,
CBSI3aHHBIE C IAPAJUICIIBHOCTBIO IPSIMBIX U
IJIOCKOCTEN B MIPOCTPAHCTBE.

Pemate npakTuyeckue 3a1adu Ha
IIOCTPOCHUE CEYEHUN Ha YepTekKax
TeTpadapa U napajuienenunesaa.

Pemate crepeomeTpryeckue 3a1aun,
CBSI3aHHBIE C TIOCTPOEHUEM CEUECHMI
IIJIOCKOCTBIO.

[TpoBOIUTH TOTHYECKH KOPPEKTHBIE
JTI0OKa3aTelIbHbIE PACCYXKIACHUS IPU
pELIEHNN TEOMETPUYECKUX 3a]a4
CBA3aHHBIX C APAJICIBHOCTBIO
IJIOCKOCTEM.

CpaBHUBATB U aHAJIM3UPOBATH PEAJIBHBIE
CUTYalluH, CBS3aHHBIC C NAPAJUIEIBHOCTBIO
IIPSIMON U IUIOCKOCTH B ITPOCTPAHCTBE;
MOJEIUPOBATh PeaIbHbIC CUTYALNH,
CBSA3aHHBIE C IAPAJLIEIBHOCTBIO IIPIMON U
IUIOCKOCTH B IIPOCTPAHCTBE, Ha SI3bIKE
rE€OMETPHUH

HHOP/O0P https://resh.edu.ru/
https://www.yaklass.ru/

[lepnieHIUKYIAPHOCTD
IIPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [Iudaropa Ha
IIJIOCKOCTH, TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a U IPSIMOYTOJILHOTO
napasuienenumena. Berancienue e
OTPE3KOB B KyO€ U MPSMOYTOJIbHOM
napajulesIenuIee.

AXTyanu3upoBaTh (PAKTbl U METO/bI
IUIAaHUMETPHUH, PEJICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUHU.
DopMynMpOBaTh ONPEAEICHMUS:
NEepHEHINKYISPHBIX MPSMBIX B
IIPOCTPAHCTBE; ONPEEIICHNE IPSIMOM,
NEPIEHIUKYISIPHON K INIOCKOCTH.
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[IepnieHIUKYISIPHOCTD NPSAMOU U
mockocty. [Ipusnak
NEPIEHIUKYISIPHOCTH MPSAMOU U
IJIOCKOCTH. Teopema O CylecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAALLIEH
4yepe3 TOUKY IIPOCTPAHCTBA U
NEPHEHANKYIAPHOMN K INIOCKOCTH.
[Inockoctu u nepneHANKYISIpHbIE UM
npsiMasi B MHOTOIPaHHUKaX.
[lepneHauKynsip ¥ HaKJIOHHAS.
[TocTpoenue neprneHmKymnspa U3 TOYKU Ha
MPSAMYIO.

Teopema o0 TpEX MepHnEeHIUKYIApAX
(npsimast u oOpatHast). YToJ Mexty
CKpeluBaromumMucs npsmbeiMu. [lonck
MEePHEeHIUKYIISIPHBIX IPSIMBIX C TOMOIIBIO
NEPIECHIUKYIAPHBIX INIOCKOCTEH
OpToroHanbHOE IPOEKTUPOBAHUE.
[TocTpoenue ceueHuit Kyoa, MPU3MBI,
IIPABWJIBHON MMPAMUBI C TIOMOIIBIO
OPTOTrOHAJIILHOM MPOEKIUH.

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH. ITnockoctu
CUMMETPUH B MHOTOrpaHHMKax. [Ipusnak
NEPIECHIUKYIIPHOCTH MIPSAMOU U
IUIOCKOCTH KaK CJIEJCTBUE CUMMETPHH.
[IpaBunbHBIE MHOTOTPAHHUKH

Pacuér paccTosgHuid OT TOYKH JI0
m1ockocTu. CrocoObl OMyCTUTh
NEPIEHIUKYIIAPBI: CHMMETPHSL, CABUT
TOYKH I10 TapajuieabHON npsaMoi. CaBur
10 HENapaJUIeIbHOM NPSAMON, N3MEHEHNE
pacCTOAHUMI

Jloka3bIBaTh: JEMMY O
MEePHEHANKYISIPHOCTH IBYX
napajuieIbHbIX MPSMBIX K TPEThE
MIPSIMO; TEOPEMBI O CBSI3U MEXKTY
MapaJuIeIbHOCTHIO MPSMBIX U UX
MEePIEHANKYISPHOCTHIO K TIIIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIpAXKAIOIILYIO
MPU3HAK MEPIEHANKYISIPHOCTH IPSIMOU U
IJIOCKOCTH; TEOPEMY O CYIIECTBOBaHUH U
€IMHCTBEHHOCTH MPAMOM, TPOXOAAIIEN
yepe3 JaHHYI0 TOUKY U
MEPNEHANKYJIIPHON K TaHHON IJIIOCKOCTH.
N3o0paxkaTh B3aMMHO MEPIIEHIUKYIISIPHBIC
MIPSIMYIO U TUTOCKOCTb.

DopMyIUpPOBaTH CBOMCTBO
MEePIEHANKYIISAPA 1O OTHOIIEHUIO K
IIJIOCKOCTH.

[Tony4ars npencTaBieHUE O 3HAYEHUH
NepIeHIuKYIsIpa JUIsl Ipyrux odmacTei
Hayku ((u3HuKa, SHEPTEeTHUKA, JIA3ePHbBIS
TEXHOJIOTUH), B PEAIbHOM KU3ZHU
(TexHHKa, OKpyXaromias 00CTaHOBKa).
Jloka3pIBaTh YTBEPKICHUS, CBSI3AHHBIE C
MPOEKIMEN NMPAMON Ha MIIOCKOCTb,
HEMEPNEHAUKYISIPHYIO K ATON MPSAMOM.
Jloka3bIBaTh TEOPEMY O TPEX
NEPIeHIUKYISApax u TeopeMy 0OpaTHYIO
TeopeMe O TPEX MEePIEHIUKYIISIpax.
[TonyuaTs npencrasienue o0
OPTOrOHAJILHOM MPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O MIPOEKIIUU TOUKH
Ha MPSAMYIO.

Pemate crepeomeTpuueckue 3a1aun,
CBSI3aHHBIE C MIEPIICHAUKYISIPHOCTHIO
IIPSAIMOM U TJIOCKOCTH.
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Pemarn MMPUKIIIAIHBIC 3a1a4U, CBA3aHHbIC C
HaXO0KIACHUCM I'COMCTPHUICCKUX BCIIMYHNH.
Pemats crepeomerpruueckue 3aaauu,
CBA3AHHLIC C IPUMCHCHUEM TCOPEMBI O
TpéX NEPNCHAUKYJIApax, HAXOXKIACHUCM
pPacCTOSIHUM, TOCTPOEHUEM MPOEKIUI.
CpaBHI/IBaTL 1 aHaJIU3UPOBATh
YTBCPKACHUS C LCIIBIO BBISABJICHHUA
JIOTUYECKHA KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXIeHUM.

AHaJ'II/ISI/IPOBaTI) 1 MOJCIIMPOBATh HA A3BIKE
T€OMETPUH pPEANIbHBIE CUTYAILUH,
CBSI3aHHBIE C MEPIEHANKYIIPHOCTEIO
MPSAMON U TJIOCKOCTH; UCCIIEI0BATh
MMOCTPOEHHBIE MOJIEIH, B TOM YHUCJIE U C
MCI0JIb30BaHUEM annapara ajareOpsbl

HOP/20P https://resh.edu.ru/
https://www.yaklass.ru/

VYTriasl 1 pacCTOSTHUS

16

[ToBTOpEHME: Yoy MeX Iy NPSMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
IPOM3BOJILHOM TPEYroJbHUKE, TEOpeMa
KOCHHYCOB.

[ToBTOpEHUE: YrOJI MEXTY
CKPELIMBAIOIUMUCS NPSIMBIMU B
IpocTpaHcTBe. [ eoMeTpuieckne MeTo 1bl
BBIUMCIICHUS YIJIa MEX]ly IPSIMbBIMH B
MHOTOI'paHHHKaxX. J[ByrpaHHbIil yrou.
CBOWCTBO JINHEHHBIX YIJIOB ABYIPaHHOTO
yria.

[lepneniuKynsApHBIE MIIOCKOCTH.
CpolicTBa B3aMMHO NEPIIEHIUKYISPHBIX
nockocteit. [Ipusnak
NEPIEHIUKYIIPHOCTHU MJI0CKOCTEM;
TEOpEMa O NMPSIMON NEPECEUEHUSI IBYX

AKTyanu3upoBath (HaKThl 1 METO/IbI
IUIAHUMETPUH, PEIEBAHTHBIE TEME,
MPOBOJUTH AHAJIOTUHU.

dopmynHpoBaTh ONpeIeIcHHEe
JBYTPAHHOTO yIJIa.

Jloka3pIBaTh CBOMCTBO paBEHCTBA BCEX
JUHEHHBIX YTJI0B ABYTPAHHOTO yTJa.
KnaccuduimpoBats AByrpaHHBIE YTIIbI B
3aBHCHMOCTH OT MX I'PaAyCHOM MEpBHI.
dopmynHpoBaTh ONpeAeTICHIE B3aUMHO
NEPIEHIUKYIISPHBIX TNIOCKOCTEM.
Jloka3bpIBaTh TEOPEMY O IPU3HAKE
NEPIEHIUKYIIPHOCTU ABYX INIOCKOCTEM.
dopmMynupoBaTh CIeACTBUE (U3 IPU3HAKA)
0 MEPNEHANUKYIISIPHOCTH IJIOCKOCTH,
KOTOpas NepreHIuKYIsIpHa IPSIMOii, 1o
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IIJIOCKOCTEM MEPIEHIUKYIISPHBIX TPEThEU
IIJIOCKOCTH.

[IpssmoyronpHbIi Napaienenunes; Kyo;
U3MEpEHUS], CBOMCTBA PSIMOYTOJILHOTO
napajuienenunena. Teopema o qfuaroHanu
IIPSIMOYI'OJIBHOTO ITapajuIeeuIea u
cnenctBue u3 He€. CTepeoMeTpruiecKue 1
NPUKIATHBIE 3a/1a4H, CBSI3aHHBIE CO
B3alMHBIM PACIIOJIOKEHUEM NPSIMBIX U
IIJIOCKOCTH.

[ToBTOpEHUE: cKpeluBarouecs npsMeble,
napaJuiesibHble MIIOCKOCTH B CTaHIaPTHBIX
MHOTOTpPaHHUKaX.

[Tapa napaynenbHBIX IIIOCKOCTEN HA
CKPEILMBAIOIINUXCS MPSMBIX, PACCTOSTHHIE
MEXAY CKPELIMBAIOIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaUsX.

OnyckaHnue nepreHImKymiIsapos,
BBIYMCIICHUE PACCTOSTHUN OT TOYKHU JI0
TOYKH; IPSIMOM; TJIOCKOCTH.
Brrunciienue paccToIHUN MEXKITY
CKPEUIMBAIOIINMUCS IPSIMBIMU C

IIOMOIIIBIO HGpHCHI[HKy.]'IprHOfI IIJIOCKOCTH.

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIS
TPEXTPAHHBIX YIIIOB.

Teopema [ludaropa, TeopemMbl KOCUHYCOB
U CUHYCOB JIJIsl TPEXTPAHHOTO YTJIa.
DnemMeHTHI chepruuecKoi TeOMEeTpUH:
reoIe3MYECKUE JJMHUU Ha 3emiie

KOTOPOM IEPECEKAIOTCS IBE TUIOCKOCTH,
9TH IUIOCKOCTSIM.

Jloka3bIBaTh YTBEPKIACHHS O €ro
CBOWCTBAX; TEOPEMY U CIIEJICTBUE U3 HEE O
JUAroHaJIX IPsIMOYTOJIBHOTO
napajuieenunesa.

Pemate crepeomeTpryeckue 3a1aun,
CBSI3aHHBIE C MIEPIICHIUKYIISIPHOCTD
MIPSIMBIX U IIJIOCKOCTEHN, UCIIOJIB3Ys
IUTAaHUMETPUYECKHE (PAKThl U METOBI.
[TpoBOIUTH TOTUYECKH KOPPEKTHBIE
JTI0OKa3aTelIbHbIE PACCYXKIACHUS IPU
pELIeHNU TEOMETPUYECKUX 3aad,
CBSA3aHHBIX C MEPIEHIUKYIIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOJEIMPOBATH HA S3BIKE
TE€OMETPHUH PEaJIbHbIE CUTYALUH,
CBA3aHHBIE C MEPIECHIUKYIIPHOCTBIO
MPSAMBIX U TJIOCKOCTEH.

HccnenoBaTh NOCTPOEHHBIE MOJIENH, B TOM
4KCJIE ¥ C UCIIOJIb30BAHUEM alapara
anreOpsl.

Pemarp npukianHele 3a1a4u, CBSI3aHHBIE C
HAXO0XJICHUEM T€OMETPUYECKUX BEJITUYHH

HHOP/D0P https://resh.edu.ru/
https://www.yaklass.ru/

MHororpaHHuku

CucremaTtu3zauus 3HaHui: MHOTOrpaHHUK
U ero s1eMenTshl. [lupamua. Buasl
nupamu. ITpaBunibHas nupamuaa.

Pabotats ¢ yaueOHUKOM: 3a/1aBaTh
BOIPOCHI, AeNaTh 3aMeYaHMUs,
KOMMEHTapHUH.
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[Ipusma. IIpsmas 1 HaKJIOHHAS IPU3MBL.
[IpaBunbHas npusma. [pamon
napajuieienunes, NpsMoyroabHbIi
napaieNenure/, Kyo.

Boinykiible MHOrOrpanHuku. Teopema
Oiinepa. [IpaBuiibHbIE U OTYIIPaBUIIbHbBIE
MHOTOTpaHHUKHU

AHanu3upoBaTh pelIeHue 3a1a4H.
PucoBatp BeINYKIJIbIE MHOTOTPAHHUKU C
3aJJaHHBIMH CBOIICTBAMU;
BOCCTAHABJIUBATh OOIIUHN BUJ] BBITYKIIOTO
MHOTOTPAHHUKA TI0 IBYM €T0 MPOEKIUSM.
Jloka3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTPaHHUKA.

PucoBath BhIyKJIbIE MHOTOTPAHHUKH C
Pa3HOU HIIEPOBON XapaKTEPUCTUKOM;
HCCIIEIOBATh BO3MOKHOCTH TOJTYYEHUS
pe3yabTara Npy BapbUPOBAHUHN JAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIILHBIX
MHOTOTPaHHUKOB. [ImanupoBath
MOCTPOEHUE MPABUIIBHBIX
MHOTOTPAHHUKOB Ha TOBEPXHOCTAX
JIPYTUX NPAaBUIbHBIX MHOTOIPAaHHUKOB

HOP/20P https://resh.edu.ru/
https://www.yaklass.ru/

Bekrtopsl B mpocTpaHcTBE

12

[TonsiTve BEeKTOpa Ha MJIOCKOCTH U B
IPOCTPAHCTBE.

CymMa # pa3HOCTh BEKTOPOB, MPABUIIO
napasuiesienunesia, yYMHOKEHHUE BEKTOpa
Ha YKCJI0, Pa3JIoKEHHE BEKTOPa Mo 0a3zucy
TpPEX BEKTOPOB, HE JISKAIIUX B OJHOMN
IIOCKOCTH.

CkansipHO€ MPOU3BEICHUE, BEIYUCICHUE
yria MeXJy BEKTOpaMH B IPOCTPAHCTBE.
[Ipocreiimue 3a1a4u ¢ BEKTOpaMu

AKTyanu3upoBath (GaKThl 1 METOIbI
IJIAHUMETPHUH, PEJICBAaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.

OrnepupoBaTh NOHATHSAMU: BEKTOP Ha
IIJIOCKOCTH M B TIPOCTPAHCTRBE;
KOMILUTaHApHBIE BEKTOPHI. [IprBOUTH
npuMepbl (PU3NIECKUX BEKTOPHBIX
BEJIUYHH.

OcBauBaTh MpaBuia BLIIIOJHEHUS
JIeHCTBUI CIIOKEHHUS U BRIYUTAHUS
BEKTOPOB, YMHOKE€HHUSI BEKTOPA HA YUCJIO.
Jloka3pIBaTh IpU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3IOKEHUHN
JT000T0 BEKTOpa 1Mo TPEM JaHHBIM
HEKOMIUIAHAPHBIM BEKTOpaM
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[ToBTOpenue, o6o0IIEHNE U
CHUCTEeMaTU3alus 3HAHUI

O6o001aroiiee NOBTOPEHUE MOHATHH U
MeToJ10B Kypca reomeTpun 10 kiacca,
cucTeMaTu3anus 3HaHUH.

Wcropus pa3BuTus CTepeoOMEeTpUM Kak
HayKH U €€ pPOJIb B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Pemate crepeomeTpuueckue 3a1aum Ha
JIOKa3aTeJIbCTBO MAaTEMaTHICCKHX
OTHOIIICHUM, HaXO0XKICHHE
reOMETPUYECKUX BEJIMYWH (JJIMH, YIJIOB,
riomaaei, o0LEMOB).

Hcrnonp30Bath pyU peICHUN
CTEPEOMETPUUECKHX 3a/1a4
TJIaHUMETpUYEeCKre (DaKThl U METOJIBI.
[IpoBOANTH TOTHUECKH KOPPEKTHHIC
JIOKa3aTeNIbHbIC PACCYXKIACHUS TTPH
PEIICHUU CTEPEOMETPHUIECCKUX U
MJIAHUMETPUIECKUX 3a7ad.

CpaBHHMBATH U aHAJU3UPOBATH PEATTbHBIC
CUTYallUH U BBISBJISTH BO3MOXKHOCTH €€
MO/JICTTMPOBAHMS HA A3BIKE TEOMETPHUH.
MoaenupoBaTh peajibHYI0 CUTYAIUIO Ha
SI3bIKE TEOMETPUM U UCCIIEN0BATH
MOCTPOEHHBIE MOJIEJIN, B TOM YHUCJIE U C
HCITOJIb30BAHNEM aIlapara ajareopsl.
Hcnonb30BaTh KOMIBIOTEPHBIE
MPOTPAMMBI TIPU PEILICHUH 3a]1a4.
[Tonmyuath npeacTaBI€HUE O FTEOMETPUU
KaK O pa3BUBAIOLICIICS HAyKe,
HCCIEAYIOLIEH OKPYKAIOIIHUI MUp,
CBSI3aHHOM C peaJlbHBIMU 00BEKTaMH,
MOMOTAIOIIECH PEIINTh PeabHbIE
JKW3HEHHBIE CUTYaI[UU O POJIH
CTEPEOMETPUH B PA3BUTUU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH.

CpaBHMBATh U aHAJTU3UPOBATH
YTBEP>KJICHHUSI C 1I€JIbIO BBISIBJICHUS
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JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXICHUM.

HcenenoBaTh NOCTPOEHHBIE MOJEIH.
Vcnosib30Bath 1upoBBIe peCcypChl
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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