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MOSACHUTEJIBHAS 3AIIUCKA

["'eomeTpus sBIIIETCSI OJHUM M3 6a30BBIX KYPCOB Ha YPOBHE CPEIHETO 001IeTo 00pa3oBaHus,
TaKk Kak o00ecreyuMBaeT BO3MOXKHOCTb M3YYCHHMsS JUCLUUIUIMH  €CTECTBEHHO-HAy4HOU
HAIpPaBJIEHHOCTH U TPEIMETOB I'yMaHUTapHOIrO LuKJa. [I0CKOJIBKY JIOrMYECKOe MBILUIEHHE,
dopmupyeMoe IpH M3Yy4eHHH OOYy4yaroIIMMHUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKHUX YTBEP)KIEHUH IpU pelIeHUU
reOMETPUYECKUX 3a/lad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCSL TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajau.

Llens ocBoeHMs mporpamMmbl yueOHOro Kypca «['eomerpusi» Ha yriayOl€HHOM YpOBHE —
pasBUTHE HHIUBHYAJIbHBIX CIIOCOOHOCTEH OOYy4aroOIMXCsl NpPU H3YyYEHUM TE€OMETPUH, Kak
COCTaBIIAIIOLICH MpeaMeTHOH obnactu «Marematnka u WHPOpPMAaTHKa» Yepe3 oOecreyeHue
BO3MOXHOCTH HPUOOPETEHHs] M HUCIOJIb30BaHUs Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUH U
JeHCcTBUH, CHenM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX UIS YCHEUIHOrO MpOo(hecCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMU Kypca F€OMETPUU Ha YIIIyOJIEHHOM YPOBHE, PACIIUPSIOIIUMU U
YCUJIMBAIOIIUMU Kypc 06a30BOIr0 YPOBHS, SIBJISIOTCS:

paciupeHue MpeICTaBIeHHs O FTEOMETPUM KaK YaCTH MUPOBOU KyJIbTYpbl U (POPMUPOBAHKE
OCO3HAHMsI B3aUMOCBSI3U TEOMETPUH C OKPY’KAIOLIUM MUPOM;

¢dopMHpOBaHHE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJEIISAX, TO3BOJIIOLIMX OMUCHIBATE U U3YYaTh pa3HbIe SBJICHUS OKPYIKAIOIIEro
MUpa, 3HAHKE MMOHATUHHOTO ammapara 1o pasaeny «CtepeoMeTpus» yueOHOTO Kypca TeOMETPHH;

(dbopMHpoBaHUE YMEHMS BJIaleTh OCHOBHBIMU MOHATUSAMH O IPOCTPAHCTBEHHBIX (QUTypax U
UX OCHOBHBIMH CBOWCTBAaMH, 3HAHHE TeopeM, (OpPMyT M YMEHHE HX IMPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

(dopMUpOBaHHE YMEHHsS pPACIIO3HABAaTh Ha 4YepTeXaxX, MOJEISAX M B PEAIbHOM MHUDE
MHOTOTPaHHMKH U Te€Ja BPAlEHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBanue MOHUMaHUS BO3MOYKHOCTH aKCHOMaTUYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHil, (GopMuUpOBaHHE MOHUMAHHS POJM AKCMOMATHUKM IPH IPOBEICHUU
paccyXJIeHH;

¢dopMHpoBaHHE YMEHHUS BIAJEThb METOJAaMH JI0OKa3aTeNbCTB M aJTOPUTMOB pPELICHMS,
YMEHHUS MX TPUMEHATh, MPOBOJIUTH JIOKA3aTelIbHbIE PACCYKIEHUS B XOJA€ pelIeHUs
CTEpEOMETPUYECKUX 3aJad M 3aJad C NPaKTUYECKUM CoJiepXKaHueM, (OpMHUpOBaHUE
IpEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MAaTEeMaTHYECKHX
YTBEPKIACHUM U POJIM AaKCUOMATUKH B ITPOBEJEHUM I€YKTUBHBIX PaCCYKICHUI;

pa3BUTHE U COBEPUICHCTBOBAHWE WHTEIJIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
o0yyaroImuxcs, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTHU
MBIIUIEHUS], UHTEPECa K U3YUEHHUIO T€OMETPUH;

¢dopmupoBaHne (PYHKIMOHAIBHOM TI'PaMOTHOCTH, PpEJIEBAaHTHOM TI'EOMETpUU: YMEHHUs
pacro3HaBaTh NPOSBICHUS TEOMETPUUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B peaIbHBIX
KU3HEHHBIX CHUTYyalMsIX W TpU HU3YYEHUH JPYTHX Y4YeOHBIX TPEJAMETOB, MPOSBICHUS
3aBHCHUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEabHbIX CUTYyallui, HCCIeT0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMY [TOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIEpKATEITBFHBIMH JIMHUSIMU yueOHOTO Kypca «['eomerpus» B 10—11 kmaccax
aBisaoTcs: «IIpsiMble M TIIOCKOCTH B MpOCTpaHCTBE», «MHororpanHukny, «Tena BpameHus»,
«BekTopbl 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J|BH)KEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpeGoBaHHE «YMETh ONEPUPOBATH MOHATHUIMUN,
peeBaHTHBIMHU T€OMETPHUH Ha yrayOnéHHoMm ypoBHe oOyuenus B 10—11 kimaccax, OTHOCUTCST KO
BCEM COJIepXKATeIbHbIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHUE JOIMUECKHX YMEHHH
pacrnpezensercs He TOJIbKO M0 CoJepKaTeIbHbIM JIMHUSIM, HO U 10 rojiaM ooydenus. Coaeprkanue
00pa30BaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaTaM ocBoeHuss dexepanbHoil paboueit
IIPOrpaMMBbl, pacipeIeIEHHBIM 10 TofaM 00yUeHusl, CTPYKTYpPUPOBAHO TaKKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIPOcaM 00ydaromrecs oopamaiich HEOAHOKPATHO. DTO




MO3BOJIIET ~ OPraHM30BaTh  OBJAJACHHE TEOMETPUYCCKMMHU  IIOHATUSAMHU W HaBBIKAMHU
MOCJIEIOBATEIBHO M MOCTYNAaTEIbHO, C COOJIOACHNUEM NPUHIMIIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKIII0YATh B OOIIYI0 CUCTEMY I'€OMETPUUYECKHX MTPEICTABICHUH 00yYatouXcsl, pacupsis
U yriy0ouiss e€, 00pas3ys IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[Tepexon K N3y4eHUIO T€OMETPUHN Ha YIiIyOJIEHHOM YPOBHE [103BOJISET:

co3mathk ycioBus s guddepeHnuanuu  00y4eHHs, MOCTPOCHHS WHIUBUIYATbHBIX
0o0pa3oBaTeNbHBIX  MPOrpamwm, obecieunTh  yriayOn€éHHOE  HM3yd4€HHE  TE€OMETPUHU
KaK cocTaBJIIIomeii yueOHoro npeamera «MareMmaTHkay;

HOJArOTOBUTh OOYYAIOLIMXCS K NMPOJODKEHUI0 M3Y4YEHUs MaTeMaTHKH ¢ Y4€TOM BbIOOpa
Oynymeit mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXKIY OOIMUM U MPOodecCHOHATBHBIM
o0pazoBaHHEM.

Ha uzydenue yue6HOr0 Kypca «I'eomerpusi» Ha yriryonéHHOM ypoBHe oTBoauTCs 204 yaca:
B 10 ximacce — 102 vaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Heneio).
COJAEPKAHUE OBYYEHUA
10 KUIACC

[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpud. Touka, npsMas, II0CKOCTh, MpocTpaHCcTBO. IlonsaTre
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHOe pacnosio;keHue MpsIMBIX B IPOCTPAHCTBE: MEPECEKAOIUECS, TTapauIeIbHbIE U
cKpeluBaromuyecs npsmele. [Ipu3Haku ckpemuBaomuxcs IpsaMbixX. [lapannenbHOCTh IPSIMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSMbIE B IPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
IPSAMBIX, IAPALICIBHOCTh NPSAMOM M IUIOCKOCTH. llapamnenbHoe W LEHTpaJbHOE
IPOEKTHpPOBaHUE, n3o0pakeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenne Guryp B mapauieIbHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXJy IpsAMBIMU B IpocTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: MapajuleNIbHBIE IUIOCKOCTH,
CBOMCTBA MapaJuIeNIbHBIX IJIOCKOCTEH. [IpocTeiiime mpocTpaHCTBEHHBIE (PUTYPHI HA IIOCKOCTH:
TETPadp, NapajuIeIeIUIe]l, IOCTPOEHUE CEUEHUI.

[TeprnieHIUKYISIPHOCTD IPSAMOM U IJIOCKOCTU: MEPIEHIUKYIISIPHBIE IPSIMbIE B IPOCTPAHCTBE,
IpsIMbIE TapajuIebHbIE M NEPHNEHAMKYJSPHBIE K IUIOCKOCTH, NMPHU3HAK NEPIEHIUKYJISIPHOCTU
OpsIMOM M TIJIOCKOCTH, TeopeMa O MpsAMOM NepHeHAUKYJISIpHOUW MiIockocTH. OpToroHanbHOE
npoekTupoBaHue. [lepneHIMKyIsp W HaKJIOHHBIE: PACcCTOSHME OT TOYKM [0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 TJIOCKOCTH, POEKIUs (PUTypbl HA MIOCKOCTh. [lepneHIuKyasipHOCTD
IUIOCKOCTEM: MpHU3HAK TMEPHEHAUKYJIAPHOCTH JBYX IulockocTe. Teopema o  Tpéx
NEePIEeHIUKYISIpax.

VYTIIbl B IPOCTPAHCTBE: YTOJl MEXAY NPSAMOH U INIOCKOCTBIO, IBYTPAHHBIN yToJ1, TUHEHHBIN
yroJ JABYIpaHHOTo yria. TpéxrpaHHbli M MHOrorpaHHble yribl. CBOWMCTBAa IJIOCKUX YTJIOB
MHOrorpatsoro yriyia. CBOMCTBa IJIOCKMX U JByTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buiel MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronbHas npusma, npsmas
U HaKJIOHHAas TpU3Mbl, OOKOBas U TOJHas TOBEpPXHOCTh Npu3Mel. [lapamnenenunen,
INPSIMOYTOJIBHBIA MapajuleNIeNunel W ero cpoWcrBa. KpaTyailluime mnyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennas teopema Iludaropa. ITupamupa: n-
yToJIbHasl MTUpaMua, IpaBUibHas U yceu€HHas nupamubl. CoiicTBa pédep n OOKOBBIX I'paHeil
IpaBWIbHON nUpaMupl. [IpaBuiibHBIE MHOTOTPaHHMKH: IIpaBWIbHAs MpPU3Ma WU INpPaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTONIbHAS TMpaMKia U IPaBUIIbHBIN TeTpasp, KyO. [IpeacraBnenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTadAp, T0ACKadIp U NKOCAdP.

Brruucienue »neMeHTOB MHOTOTPAHHHUKOB: péOpa, AuaroHanu, yribl. [lmomans 60KoBoM
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI MPU3MBI, IJIOIIA1b OCHOBaHUM, TEOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsiMOM mpu3mbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIbHON
MUPAMHU/JIBI, TEOPEMA O TUIOIIAIN YCEUEHHON TUPAMU/IB.




CummMeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM TMPAaBUIBHBIX MHOTOTPAaHHUKOB.
CummeTpusi B TpPaBUIBHOM MHOTOTPAaHHHMKE: CHMMETPHS NapajUleNieluea, CUMMETPHS
MPABUJIBHBIX TPU3M, CHMMETPHSI MPABUILHONW MTUPAMU/IBL.

BeKkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHsI: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOD, JIIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJJTMHEApHbIe, COHANPABICHHBIE U TPOTHUBOINOJIOKHO HAIPaBICHHBIE BEKTOpPHI. PaBeHCTBO
BEKTOPOB. JIeficTBHUS C BEKTOpaMHU: CIOKEHHWE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJbKHX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha uncio. CBOMCTBA CII0KEHUS BEKTOPOB. CBOWCTBA YMHOKEHUS
BeKTopa Ha uncio. [lonsTre komIuianapHbie BEKTOPbI. [Ipr3Hak KoMIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamtenenumnena. Teopema O pas3ioXEHUH BEKTOpa MO TPEM HEKOMILIAaHAPHBIM
BekTopaMm. [IpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunatsl BekTopa. CBA3b
MEXIY KOOpJMHATAMH BEKTOpa M KOOPAWHATAMHU TOUYEK. YTOJI MeXay Bekropamu. CkaispHOe
MIPOU3BE/ICHNE BEKTOPOB.

11 KJIACC

Tesa BpameHust

[ToHATHS: UMIMHAPUYECKAs TIOBEPXHOCTh, KOHUYECKAash ITOBEPXHOCTh, cepuyeckas
MOBEPXHOCTh, 00pa3ylolIre noBepxHocteil. Tena BpalieHus: HUIUHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3anmHoe pacronoxxeHue chepbl U MIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe.
H3o00paxeHue Tea BpalleHUs Ha MII0cKocTU. Pa3BépTka nunuHapa u konyca. Cummetpus chepsl
U 1apa.

O6béM. OcHoBHBIE CBOIicTBa 00bEMOB Tei. Teopema 00 00bEME MPSIMOYTOJIBLHOTO
napajienenunena u cieActBus u3 He€. OOBEM NPsAMONM W HAKIOHHON NPHU3MBI, HIUHIPA,
nupaMuibl U KoHyca. O0bEM 11apa v apoBOro CErMEHTa.

KomOuHammu Tenm BpalieHuss ¥ MHOTOTpaHHHMKOB. llpu3Mma, BhnmcaHHas B IMIUHID,
omucaHHas okoyio IumHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOT'OT'pPaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanp MOBEPXHOCTH IMJIMHIPA, KOHYca, Tuomanb chepsl u e€ dacteir. [lomobue B
npoctpadctBe. OTHomeHHMe O00BEMOB, IUIOIAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[IpeoOpazoBanue momodusi, romoTeTusi. PemieHne 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoenne ceueHnit MHOTOTPaHHUKOB ¥ TEJ BPALICHHS: CEYCHUS IMIHHpA (TTapaJIeTbHO
U NEPIEHANKYISIPHO OCH), CeUeHHs] KOHyca (MapajuleibHble OCHOBAHUIO U MPOXOJAIUE Yepe3
BEPIINHY), CEYCHHS IIapa, METOJbl MMOCTPOCHUS CEUYEHHI: METO/ CIIEZI0B, METOJ] BHYTPEHHETO
INPOEKTHUPOBAHHUS, METOJI TIEpEeHOCa CEKYIIEH MITOCKOCTH.

BeKkTopbl M KOOPIAMHATHI B MPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepanuu HajJ BeKTopaMH. BeKTopHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yYMHOXeHHs. IIpsMoyrombHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue Bexkropa no 6asucy. KoopanHaTHO-BEKTOPHBIM MeTON MpH
pEIICHHH T€OMETPHUYECKUX 3a7ad.

JIBH2KEeHHS B IPOCTPAHCTBE

JBmwxenus mpoctpancTBa. Otobpakenus. J{BuxeHus u paBeHCTBO Guryp. OO1ue cBolcTBa
NBYDKEHUH. BUabl IBMKEHMI: MapasienbHblid MepeHoc, LEeHTpalbHas CUMMETpPHUs, 3epKajibHas
CUMMETpHS, TOBOPOT BOKPYT npsaAmMoii. [IpeoOpazoBanus mogo6us. Ilpsimas u cdepa Ditnepa.
INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O OBIIETO OBPA3OBAHMUS
JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHcKoe BOCIUTAHUE:

Cc(OPMHUPOBAHHOCTh  TPAKIAAHCKON MO3UIMM  OOYyYaroIlerocss Kak akTHUBHOTO H
OTBETCTBEHHOTO HYJIEHAa POCCHUICKOTO OOIIECTBa, MPEICTABICHHE O MaTEeMaTHYECKUX OCHOBAxX
(YHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHUH, NPOLEAYp TIPakJaHCKOro oOIIecTBa
(BBIOOPEI, OMPOCHI M APYroe), YMEHHE B3aMMOJCWCTBOBATH C COLMAIBHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMSIMU U Ha3HAUCHUEM;




2) NaTpHOTHYECKOE BOCTIUTAHHE:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipa)TaHCKOW MIEHTHYHOCTH, YBOKEHHS K MPOLLUIOMY U
HACTOAIIEMY POCCHUMCKON MaTreMaTHUKH, [IEHHOCTHOE OTHOIICHUE K JTOCTHUKEHHSM POCCUHUCKUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJIOTHX, chepax SIKOHOMHKH;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAaHWE  JyXOBHBIX  IIEHHOCTEH  POCCHUUCKOro  Hapoja, CcHOpMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTHKEHUN HAayKU W JEATEIbHOCThIO YYEHOr0, OCO3HAHHME JIMYHOTO BKJaJa B MOCTPOCHHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCIHUTAHHE:

ACTETUYECKOE OTHOLLICHUE K MUPY, BKIIFOYAsl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3aja4, PEIICHHH, PaCCyKICHUM, BOCHIPUUMYHBOCTH K MaTEMaTHYECKUM acCIEKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3nueckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSITh MaTEMAaTUUECKHE 3HAHUS B MHTEpECax 3J0pOBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
NUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHN U OT/ABIXA, PeTyJisipHas (PU3MUecKast aKTHBHOCTB),
(U3UYECKOE COBEPIIICHCTBOBAHUE MTPH 3aHITHAX CIIOPTHBHO-030POBUTEIBHOM IEATEILHOCTBIO,

6) Tpy10BOE BOCIIUTAHHE:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0Us, HHTEpEC K pa3ludyHbIM chepam
MpOoECCHOHAIBHON ACSTEIIBHOCTH, CBA3AHHBIM C MAaTEMAaTUKOW W €€ MPUIOKECHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynymiedt mnpodeccu U peaTu30BbIBaTh COOCTBEHHBIE
JKU3HCHHBIC TUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKUX 337a4 MaTEMaTHYECKOW HAIIPaBJIECHHOCTH;

7) 3KOJIOrH4eCKO€e BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYypbl, ITOHUMAaHHWE BIHSHUS COLUAIBHO-
DKOHOMMYECKHMX IIPOLIECCOB HAa COCTOSIHUE IPUPOAHOM M COLMAIBHOM CpEZbl, OCO3HAHUE
100aTBHOTO XapaKTepa YKOJIOTUIYECKUX MPOOIIeM, OpHEHTAITUS HAa TPUMEHEHHE MaTEMaTHYECKIX
3HAHMM JJIs1 pEIeHU 3aa4 B 001aCTH OKpY>KaroIIel cpeibl, MIIaHUPOBAHUE MOCTYIKOB U OLIEHKU
WX BO3MOXHBIX MMOCIIEICTBUI JJIsl OKPYKAIOIIEH CpEeJIbl;

8) HeHHOCTH HAYYHOr'0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHUKH, TOHHMMaHUE MATeMaTHYeCKOW HAyKH Kak chepsl
YEJIOBEYECKON JEATEIbHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHUS LIMBHIIM3ALINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YECKON KyJIbTYypOl KaK CPeJICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBJISATh MPOEKTHYIO U MCCIEA0BATENBCKYIO JAEATEIbHOCTh HHANBUIYAIbHO U
B IpyIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI
Ilo3naBaTe/IbHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jiornyeckmne AeMCTBUA:

BBISBJISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTeMAaTUYECKUX OOBEKTOB,
MOHSATUH, OTHOIIEHWH MEXIY TOHIATHSAMHU, (OPMYJIHPOBATH ONPEACNCHUS TOHSTHH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KIAcCU(UKAIMKA, OCHOBAHUSA I 0000IIeHUs u
CpaBHEHUS, KPUTEPUU ITPOBOAMMOIO AHAIIN3A;

BOCIIPUHUMATh, (POPMYIHPOBATH M MPEOOPa3OBHIBATh CYKIEHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISBJISITh MaTEeMAaTUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTHBOpedHs B (hakTax,
JAHHBIX, HAONIOMCHHWSIX W  YTBEPXKACHHUAX, TpemaraTb KPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JiefaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUECHH 110 aHAJIOTUH;




MIPOBOAMTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIAECHUH (IIPsIMbIE U OT
MPOTUBHOTO), BBICTPAUBATh ApPTryMEHTAIMIO, MPUBOAUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

BBIOMPATH CIIOCO0 penieHns yueOHoi 3aauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbcKue 1eHCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HaHUSs, (OpMYIHpOBaThH
BOTIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOjeMy, yCTaHABIMBATh HCKOMOE M JAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIHI0, MHEHHE;

IIPOBOAMTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIEIOBAHHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIICHHUS, IMPOIIECCa, BBIABICHUIO
3aBHCUMOCTEHN MEXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMoCTOSTEeNbHO (OPMYJIUPOBATh OOOOIIEHNS U BBIBOJABI MO pe3yjbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, UCCIIEI0BAaHUS, OLIECHUBATh JOCTOBEPHOCTh MOJIyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
000011IeHHI;

IIPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IPOLECCa, a TAKXKE BBIIBUTaTh MPEIIOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUIUTH HHGOPMAIIUH, TaHHBIX, HEOOXOIMMBIX JJIsi OTBETA Ha BOIPOC U IS
pelIeHus 3a/1a4H;

BbIOUpaTh MH(OpPMALMIO W3 HUCTOYHUKOB  Pa3UYHBIX THUIOB, aHAIU3HPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMAIMIO pPA3IMYHBIX BHIOB U (QOpM
MIPE/ICTABIICHHUS;

CTPYKTYpHUPOBATh HHPOPMAITUIO, IPEACTABIIATE €€ B pa3TUYHBIX (hOpMax, WILTIOCTPHPOBATH
rpaguyecKu;

OLICHUBATh HAAEKHOCTh HHGPOPMAIMKA 10 CaMOCTOSTENBHO  C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Oo0menne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJICHHS B COOTBETCTBUM C YCIOBUSAMH U IEISIMU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOKO TOYKY 3PEHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTaxX, 1aBaTh MMOSICHEHUS 110 XO/Ty PEIICHHS 3a/1a4i, KOMMEHTHPOBATh MOJIYYCHHBIN PE3yJIbTAT;

B Xo0Jle¢ 00CYXIIeHUsI 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAeMOW TEMBI, MPOOIEMBI,
peraeMoil 3ajauu, BBICKAa3blBaTh WJEH, HAlLlEJICHHbIE HA MOMCK PELICHMs], COMOCTaBIsATh CBOU
CYXKIEHHS C CYXIEHUSMHU JIPYTUX YYaCTHHMKOB JMAaNora, OOHapy>KUBaTh pa3inuue U CXOACTBO
MO3UIMH, B KOPPEKTHOM opMe GOopMyJIMPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

MPEACTABISATh PE3YJIbTAThl PELICHUs 3aJaud, SKCIIEPUMEHTA, WCCIEAOBaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hOpMAaT BBICTYIUICHUS C YUETOM 3a/1a4 MPEe3eHTAIMN U OCOOCHHOCTEN
ayIUTOPUHU.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE e cCTBUSI

Camoopranuzanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3a/Jayd, BBIOMPATh CIOCOO pelIeHUs ¢ y4ETOM
UMEIOIINXCS PECYypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHThI pEIIeHUH ¢ y4€TOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTE/UIEKT:

BJIa/IETh HAaBBIKAMH [T03HABATENBHOMN peIeKCUU KaK OCO3HAHUS COBEPILIAEMBbIX IEUCTBUN 1
MBICTUTENILHBIX TIPOIECCOB, UX PE3YJIHTATOB, BIAIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelleHHsl MaTeMaTH4eCcKol 3a/1auH;

NpEeABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh HpPH PEIICHUHM 33Ja4d, BHOCUTH
KOPPEKTUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, AHHBIX, HAMJICHHBIX OIMIHUOOK,
BBISIBIICHHBIX TPYAHOCTEH;




OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUAM, OOBSCHATH IPUUUHBI JOCTUKCHUS
WIA HEAOCTIKEHHS pe3yJbTaTOB JEATEIBHOCTH, HAXOOUTh OIIMOKY, JaBaTh OIICHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYabHOW PabOTHI MpHU
pemieHMH y4eOHBIX 3a/Ja4y, NPUHUMATh IeJIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBAThH
OpraHHU3aII0 COBMECTHOM paboThl, pacmpenenarh BUABI padoT, TOTOBapUBaThCs, OOCYXKIAaTh
MPOLIECC B PE3YJIbTAT PA0OTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TI'PYIIOBHIX (opmax paboTel (0OCykIeHHs, 0OOMEH MHEHHM, «MO3TOBBIC
HITYPMBI» ¥ HHBIE), BBITIOJIHATH CBOO YAaCTh pa0OTHI M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTHMHU
YJIeHaMd KOMaH/]Ibl, OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMU MPOAYKT MO KPUTEPUSAM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy 10 kiacca oOyyaromuiicss HAy4IuTCs:

CBOOOZHO OINEPUPOBATH OCHOBHBIMU TIOHATHUSMHU CTEPEOMETPHHM TMPU pEHIeHUH 3a7ad |
IPOBEICHUN MaTEMAaTUIECKUX PACCYKICHHIA;

MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBHUS U3 HUX MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4;
KJaccu(UIUpPOBaTh B3aUMHOE PACIIOJIOKEHHE TIPSMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMU C YTIIaMU B TIPOCTPAHCTBE: MEKAY MPSIMBIMU B
MIPOCTPAHCTBE, MEKY MPSMOM U MIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHSATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHHUKOB (TIpU3Ma, MUPaMH/Ia, IPSIMOYTOJIbHBIN
napajuiejaenumnes, kyo);

KJIacCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIaCCU(PUKAIUY;

CBOOOJTHO OTIEPHPOBATH MOHSATHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHHKOB TIOCKOCTBIO;
BBIMOJIHATh NapajljieNlbHOE, IEHTPAJbHOE U OPTOrOHAJIBHOE MPOEKTUpOBaHME (UTYp Ha
TUTOCKOCTB, BBITIOJHSATH N300paKeHHUs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAaHHUKOB PA3IMYHBIMU METOJAMHU, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE
YEepTEeXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IUIOMIAH TOBEPXHOCTENH MHOTOIPAaHHHUKOB (ITPU3Ma, TUPaMU/1a), TCOMETPUUYECKUX Tell
C IpUMEHEHueM popMyII;

CBOOOJTHO OINEpPHPOBATH MOHATHUSAMH: CUMMETPHsSl B INPOCTPAHCTBE, LEHTP, OCh M IIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (QUTYPHI,

CBOOOJTHO OINEpUPOBaTh MOHATUSAMH, COOTBETCTBYIOIIMMHM BEKTOpaM U KOOpAMHATaM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI HAJl BEKTOpaMH;

pemaTrh 3aJayd  Ha  JIOKA3aTeNIbCTBO MAaTEeMAaTHYECKHX OTHONICHHH W HaxOXJIEHHUE
reOMETPUYECKUX BEITMUNH, IPUMEHSS U3BECTHBIE METO/IbI PH PEIICHUU MaTeMaTHYeCKUX 3aj1au
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CIIOKHOCTH;

IPUMEHSTHh MPOCTEUIINE MPOTrpaMMHBIE CPEICTBA U HJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI
IIPY PEIICHUN CTEPEOMETPHUYECKUX 3a/1ad;

U3BJIEKaTh, MpPEoOpa3oOBBIBATH M HMHTEPIPETUPOBATh HH(POPMAILIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKAX;

OPUMEHATHh IMOJlyYeHHbIE 3HAHUS Ha TMpaKTHKe: CPaBHMBATh W AaHAJIU3UPOBATh peajbHbIE
CUTYyallH, TPUMEHATh HM3y4YCHHbIC TOHATHS B TpOIecce IMOMCKA PEIICHHs MaTeMaTHYeCKH
chopMyIMpPOBaHHOW NPOOIEMbI, MOAETUPOBATh pPEATbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh TTOCTPOCHHBIE MOJENN C HCIOJIb30BAaHUEM T€OMETPUYECKHUX TIOHSATHH U TEOPEM,
anmapara anreOpbl, pelarh IpakTHYECKUEe 33a]JauH, CBSI3aHHbIE C HAXOXKJCHHEM IT'€OMETPHUECKUX
BEJINYVH;

UMETh TMpEJCTaBIeHUs] 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM KaK COCTaBHOM dYacTu
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiacca oOyyaromuiicss HAy49uTCs:




CBOOOZHO OMNEpUPOBATh TMOHATUSMH, CBS3aHHBIMH C IWIMHAPUYECKON, KOHHUYECKOH U
cheprueckoil MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTyYCHUS;

OIepUPOBATH MOHATHIMH, CBSI3aHHBIMH C TE€JIAMH BpAlllEHUS: HWIMHIPOM, KOHYCOM, chepoit u
1apom;

pacro3HaBath Tela BpaleHus (HUIMHIP, KOHYC, cdepa U map) 1 00bACHATH CIIOCOOBI MOTyUEHU I
TEJ BpAIICHHUS,

KJIacCCU(UIIMPOBATh B3aUMHOE PacMojoKeHue cepbl U MI0CKOCTH;

BBIUUCIISTh BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEN BpalleHUs, OOBEMBI WM TUIOIIATU
MOBEPXHOCTEH MHOTOI'PAaHHUKOB U T€JI BpAIlleHUs, FCOMETPUUECKUX TN C IPUMEHEHUEM (pOopMYJI;
CBOOOMHO OMNEPHPOBATh MOHATHUSAMH, CBS3aHHBIMH C KOMOWHAIMSMH TeN BpaIICHHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy M ONUCAHHBIA OKOJO cdepsrl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS,

BBIUUCIISTH COOTHOIICHHS MEX/1y IUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMHU MOIOOHBIX TeET;
n300paxarh W3ydaeMble (UTYPBI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYCHHsI TEJl BpaIlCHHUS;
W3BJICKATh, WHTEPIPETUPOBAThL W MPEoOpa3oBBIBATE HH(POPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpUUecKUx GUrypax, mpeCcTaBlIeHHYIO Ha YepTex)axX U PUCYHKaX;

CBOOOHO OIEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJHATH OINEPalMK HaJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CHCTEME KOOPMHAT;

peliaTe TreoMeTPUUYECKUEe 3a/ladd Ha BBIYMCICHUE YIJIIOB MEXKIY MPSMBIMH M IIOCKOCTSIMH,
BBIYMCIICHUE PACCTOSHUW OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha MPHUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia PU PELICHUH;

CBOOOHO OTIEPUPOBATH MOHATHIMHE, CBI3aHHBIMU C JIBIDKEHUEM B IPOCTPAHCTBE, 3HATH CBOMCTBA
JBHIKCHU;

BBITIOJHATh M300pPaKEHUST MHOTOTPAHHMKOB WM TEJI BPAIICHUS IPH IMapallICIbHOM IepeHoce,
HEHTPaJbHOW CHMMETPHH, 3€pPKATbHOM CHMMETPHUM, TPU [OBOPOTE BOKPYT TMPSIMOH,
npeoOpa3oBaHusl OI00MS;

CTPOUTH CEUYEHHS MHOTOTPAHHUKOB M TeNl BpAIEHUS: CEUCHHUS LUIMHApa (mapauielbHO U
MIEPIICHIUKYJISIPHO OCH), CEYCHHUS KOHyca (MapaUIelIbHbIC OCHOBAHWIO W IMPOXOJSIINE UYepe3
BEPILIKHY ), CEUCHHUS 11apa;

UCIIONIb30BAaTh  METOJBI TMOCTPOCHHS CEYCHHU: METOJ CJIEJIOB, METOJl BHYTPEHHETO
MPOEKTUPOBAHUS, METO]T IEPEHOCA CEKYIIeH MI0CKOCTH;

JIOKA3bIBaTh T€OMETPUICCKHIE YTBEPKICHHUS;

MPUMEHSTh TeOMeTpruecKue (HaKThl IS pEHICHUS CTEPEOMETPUUYECKUX 3a/1a4, TTPEIOIararoInX
HECKOJIBKO IIaroB PeNICHHUS, €CITM YCIOBUS TPUMEHEHUS 33]IaHbI B SIBHOW U HESIBHOU (hopMe;
pemiate 3aJa4yd  Ha JIOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIIEHUH W  HAXOXKJICHUE
TEOMETPHUYSCKUX BEIINYHH;

MPUMEHSITh IPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI TIPH PEIICHUN
CTEPEOMETPUYCCKUX 3a/1a4;

NPUMEHSTh TOJYYEHHbIE 3HAHHUS Ha TPAKTUKE: CpaBHHUBATh, aHAJIU3UPOBATH W OIEHUBATH
pealTbHbIC CUTYAIlMH, TPUMEHSITh W3YYCHHBIC IMOHATHUS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOMCKA
peleHrs MaTeMaTH4eCcKu chopMyTUPOBAHHOM MPOOIEMbI, MOJEIUPOBATh peaTbHbIE CUTYaIllUU
Ha S3bIKEe TEOMETPUH, UCCIICIOBATh IMOCTPOCHHBIC MOJICIIH C MCIOJb30BAHUEM T'€OMETPHUSCKUX
MOHITHM W TeopeM, ammapara anreOpbl, pemaTh NPAKTHYeCKHe 3a/layd, CBSI3aHHBIE C
HAX0XJICHUEM T€OMETPUICCKUX BEITUIHH;

UMETh TMpeACTaBIeHUs] 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOW YaCTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.




TEMATHUYECKOE IIVIAHUPOBAHUE

I'eomerpus

10 KJIACC
Ne HavMmeHoBaHMe pa3/ie/IOB U TeM NIPOrpaMMbl KosinuecTBO yacoB JnexkTpoHHbIe (M POBLIE) 06pa3oBaTebHbIE
n/o pecypchl
Bcero|| KoHTpoJsibHBIE [IpakTHyeckue
paboThI paboThI
1 BBe/ieHUE B CTEPEOMETPHIO 23 1 https://resh.edu.ru/subject/17/10/
2 B3anMHoOe pacrnoJsio’keHre NPsIMbIX B 6 1 https://resh.edu.ru/subject/17/10/
IPOCTPAHCTBE
3 [lapa/iesIbHOCTD NPSAMBIX U IIJIOCKOCTEHN B 8 https://resh.edu.ru/subject/17/10/
IIPOCTPAHCTBE
4 [lepreHAMKYJIAPHOCTb NPSMBIX U IJIOCKOCTEH B || 25 https://resh.edu.ru/subject/17/10/
IPOCTPAHCTBE
5 YTJIBI U pacCTOSIHUSA 16 1 https://resh.edu.ru/subject/17/10/
6 MHoOrorpaHHUKH 7 1 https://resh.edu.ru/subject/17/10/
7 BeKTOpbI B IPOCTpaHCTBE 12 https://resh.edu.ru/subject/17/10/
8 [ToBTOpEHME, 0600IIEHHE U CUCTEMATU3AIUSA 5 2 https://resh.edu.ru/subject/17/10/
3HaHUH
OBIIEE KOJIMHECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KNACC

Ne HauMeHOBaHHe pa3/iesoB U TeM IIPOrpaMMBbl KosinyecTBO yacoB JnekTpoHHble (LUPPOBLIe) 06pa3oBaTe/IbHbIE
n/mo pecypchl
Bcero KoHTposibHBIE [IpakTHyeckue
paboThl paboThl
1 AHanvMTHYecKasi reoMeTpuUs 15 1 0 https://m.edsoo.ru/J9C7F5W6]
2 [ToBTOpEHME, 00001IIEHHE U cUCTEMaTHU3aus| 15 1 0 https://m.edsoo.ru/R7X1L1N2P
3HaHUH
3 06béM MHOTOTPaHHHUKA 17 1 0 https://m.edso0.ru/Y9Z0G7Y8Y
4 Tena BpaieHus 24 1 0 https://m.edsoo.ru/G9A1L2B27Z
5 [Lo1ma ;v NOBEPXHOCTH U 06'bEMBI KPYTJIbIX | 9 1 0 https://m.edsoo.ru/J2X2C6B1R
Tes
6 JIBHOKEeHUS 5 1 0 https://m.edsoo.ru/B5G9R2C5E
7 [ToBTOpEHHE, 0600IIEeHHE U cUcTeMaTusalus| 17 2 0 https://m.edsoo.ru/C3B508K3V
3HaHUH
Jlo6aBUTB CTPOKY
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 8 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon -
DOBEDSIEMOro IIpoBepsieMble nMpeaMeTHbIE Pe3yIbTAThI 0CBOEHHS OCHOBHOI
poBep o0pa3oBaTeJIbHOI MPOrPaMMBbI CPeTHET0 001Iero 06pa3oBaHus
pe3yJbTaTa
7 I'eomeTpus
7.1 OmnepupoBaTh MOHATHAMH: TOYKA, IPIMasi, TTIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHH W CIEACTBHS W3 HHX NPH pEIICHUU
' reOMETPHYECKUX 3a/1a4
73 OmnepupoBath MOHATHAMH: MAPAJUICIBHOCTh U MEPHCHANKYISPHOCTh MPSIMBIX U
' IJIOCKOCTEH
74 Knaccudummpoars B3aUMHOE PaCIIOJIOKEHHE MPSIMBIX
' ¥ IUIOCKOCTEH B IPOCTPAHCTBE
OmnepupoBath MOHATHAME: JIBYTPAHHBIH yroJ, FpaHH JABYTPaHHOTO yria, pedpo
7.5 JIBYTPaHHOTO YTJia, JIMHEHHBIH YroJl JBYTPaHHOIO yria, TpajycHas mepa JBY-
TPaHHOTO yTJja
76 OmnepupoBaTh MOHATHAMH: MHOTOTDAaHHUK, BBIMYKJIBIH W HEBBITYKIBIA
' MHOTOTPaHHUK, YJIEMEHThl MHOTOI'PAHHHKA, TIPABUIIbHBII MHOTOTPAHHUK
27 Pacrio3HaBaTh OCHOBHBIE BH/bl MHOTOIPaHHHKOB (THpamMuIa, MOPU3MA,
' IPSMOYTOJIBHBIH Tapajuienenune], Kyo)
KitaccupuumpoBats MHOTOTpaHHUKH, BEIOMpas OCHOBAHUS JITSL KJIACCU(HUKALIIN
7.8 (BBIMMYKJIBIE W HEBBIMYKJIbIC MHOTOIPAHHHMKH, MPABUIbHBIE MHOTOIPAHHUKH,
NPSIMBIC U HAKJIOHHBIC IPU3MBbI, ApaUISIICTTATIC b )
7.9 OmnepupoBaTh MOHATHAMHE: CEKYyIIast INIOCKOCTh, CEYEHHE MHOTOTPAHHHKOB
710 OOBSICHATH NPUHIUIIBI IIOCTPOCHHS CEYCHUI MHOTOIPAHHUKOB, HCIIOJIB3YSI METO.T
' CIIENI0B
CtpouTh ce4eHHss MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBIMOJHATEH (BHIHOCHBIC)
7.11 TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHI CBEPXY, COOKY,
CHH3Y
Pemath 3aaun Ha HaXOXKJICHHE TCOMETPUYECKHX BEJIMYUH MO 00pasiam Win
QITOPUTMaM, TPUMEHSSI W3BECTHBIC AHAIUTHYECKHE METOJbl MPH PEHICHHH
7.12 CTaH/IapTHBIX MATEMAaTUUECKHX 3a/1a4 HA BEIYMCIICHUE PACCTOSHUN MEXK/TY ABYMS
TOYKaMH, oT TOYKH 710 psIMOiA, oT TOYKH
JI0 TFIOCKOCTH, MKy CKPEIINBAOIMMHUCS TPSIMBIMA
713 Pemath 3aauu Ha HaXOXJICHHE T€OMETPUYECKHX BEJIMYMH MO 00pasiam uin

ajroputMaM, IMIIPUMCHASA HN3BCCTHLIC AHAJIUTHUYCCKUC MCETOJAblI IIPpU PCIICHUHN




Kon

IIpoBepsieMble peAMeTHBIE Pe3yJbTATHI 0CBOCHUS] OCHOBHOM

NIpoBepsieMOro =
00pa3oBaTe/IbHOI MPOrpaMMbl CPeIHEro 001ero 00pa3oBaHMs
pe3yJibTaTa
CTAaHIAPTHBIX MAaTeMaTH4YEeCKUX 3aJad Ha BBIUMCICHUE YIJIOB MEXIY
CKPELIMBAOLUIMMHUCS HPAMBIMH, MEXKIY HPAMOM U IUIOCKOCTBIO, MEXKAY
TUIOCKOCTSIMH, IByTPaHHBIX YTJIOB
Borancnate 00bEMBI M IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (TIPH3Ma,
7.14 nupaMyza) ¢ TpUMEHeHHeM (OpMys, BBIUHCIATH COOTHOIICHHS MEXIY
IUIOIA/ASIMU TTOBEPXHOCTEH, 00bEMaMK OJOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBath NOHATUAMHU: CHMMETPHS B IPOCTPAHCTBE, EHTP, OCh U MIIOCKOCTh
' CUMMETpUH, LUEHTP, OCh U INIOCKOCTh CHMMETPHUHU (PUTYPBI
W3Bnekats, mpeoOpa3oBbIBaTh W HMHTEPIPETHPOBAaTH HMHPOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHUUECKHUX (PUTYpax, MPENCTABICHHYI0 Ha YepTekKax
Y pUCYHKaX
[TpumeHsATh TeoMeTpUUECKHE (aKTHl IJIsl PELICHUSI CTEPEOMETPUUECKUX 3a]1ad,
7.17 MIPEIMONIATAIONINX HECKOJIBKO WIArOB PEIICHUS, €CIH YCJIOBUS IPUMEHEHUS
3a/laHbl B SIBHOH opme
718 IIpumensTe npocreumme NIPpOrpaMMHBIC cpencraa U DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHNH CTEPEOMETPHUYCCKHX 3a1a4
719 [TpuBOIUTH IpUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MIPUPOAE M KHU3HH,
' pacIio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[lpuMeHATh, TONyYeHHbIE 3HAHWS HAa MPAaKTUKE: aHAJIM3UPOBATH peabHBIE
CUTyallud W TIPUMEHSTh HM3YYCHHBIC TOHSATHS B IPOIECCEe MOWCKA PEHICHUs
790 MaTeMaTHYecku C(HOpMYJIMPOBAaHHOH NpoOJIeMBbl, MOAEIMPOBATH pealIbHBIE
' CUTyallul Ha S3bIKE TEOMETPHM, HCCIICAOBATh IIOCTPOEHHBIE MOJEIU C HC-
MOJIb30BaHUEM I'€OMETPHUYECKHX TTOHITHH M TEOpeM, armnapara aareOpsl, peliaTh
MPaKTUYECKUE 3a]]a9H, CBSI3aHHbBIC C HAXOXKICHUEM T€OMETPUIECKUX BEINIHH
11 KJIACC
Kon .
DOBEDSIEMOro IIpoBepsieMble nIpeAMeTHBIE Pe3yIbTATHI OCBOECHHUSI OCHOBHOM
poBep 00pa3oBaTeJibHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJabTara
6 I'eometpus
OnepupoBarh MOHATUSAMH: IMIUHIPUYECKas IOBEPXHOCTb, 0Opasyloume
6.1 MUIAHIPHYECKON  TOBEPXHOCTH, IIMJIMHID, KOHUYECKash TOBEPXHOCTb,
o0pasyroniye KOHUYECKO! TTOBEPXHOCTH, KOHYC, cheprudeckas TOBEPXHOCTh
6.2 Pacno3naBaTh Tena BpameHus (WMIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MTOMYUYESHHUS TEJ BPALLICHUS




Kon

IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM

NIpoBepsieMOro .
o0pa3oBaTe/ibHOIl IPOrpaMMbl CpeHero o0uero 00pa3oBaHMsi
pe3yJabTarta
6.4 Kiraccuduimpoats B3auMHOE pacmoiioskeHHue c(hephl U MIIOCKOCTH
OnepupoBaTh MOHATHUSAMH: IIAPOBOI CErMEHT, OCHOBAaHWE CETMEHTA, BBICOTA
6.5 CErMeHTa, IapoBOii CJI0i, OCHOBaHUE IAPOBOTO CJIOSI, BHICOTA IIAPOBOTO CIIOA,
1apOBOM CEKTOP
6.6 Bbruncnate  00bEMBI M IUIOLIAOM  HOBEPXHOCTEH  TeN  BpaILEHUS,
' TeOMETPUUECKHX TEJ ¢ MPUMEHEHHEM (POPMYIT
6.7 OnepupoBath MOHATUSIMH: MHOTOTPAHHHK, BIIMCAHHBIA B cepy M ONMMCAHHBIN
' 0Ko0J10 cepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK WJIM TEJIO BPAILCHUS
6.8 BbIUNCHIATE COOTHOLIEHUS] MEXIY IJIOMAAsMUA HOBEPXHOCTEH M 00BEMaMu
' TOAOOHBIX TEJ
6.9 N300paxars u3ydaeMble (QUTYPHl OT PYKH H C MPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
6.10 BbINOnHATE (BBIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' ¢buryp: BuI cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TeJl BpaILlCHHS
W3Bnekarb, UWHTEPNpPETHpOBaTh W MpeoOpa3oBeiBaTh HMH(POpMAIMIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTekKax
Y PUCYHKaX
[MpumensTh reoMeTprueckre (pakThl U pelIeHHs CTEPEOMETPUIECKUX 3a/1ad,
6.12 NPEANOJIATalONINX HECKOJBKO INAroB PELICHMS, €CIM YCIOBHUS MPUMEHEHUS
3aJaHbl B ABHOU (opme
6.13 OneprpoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbImonHATh 1eHCTBHUS CIIOKEHHS BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOKECHHS
' BEKTOpPAa Ha YUCIIO, O0BACHAThH, KAKUMH CBOHCTBAMH OHH 00J1a/1at0T
6.15 IIpuMeHATh MpaBUIIO NapaJIENENUIIE A IIPU CJI0KEHUH BEKTOPOB
OnepupoBarh MOHATUSAMH: AEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
6.16 MOJyJlb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOpA, Yrod MEXIY
' BEKTOpaMH, CKaJspHOE TPOW3BEJCHHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIAaHAPHBIE BEKTOPHI
HaxonuTh cyMMy BEKTOPOB U NPOM3BEJCHHE BEKTOPa HA YHCIIO, YTOJI MEXIY
6.17 BEKTOpaMH, CKaIIpHOE MPOMU3BEECHHE, PACKIIAIbIBATh BEKTOP IO ABYM HEKOJ-
JIMHEAPHBIM BEKTOPaM
6.18 3azaBaTh INIOCKOCTh YpPaBHEHHEM B AEKapTOBON CHCTEME KOOPINHAT




Kon
NPOBEPSIEMOI0
pe3yJjabTara

IIpoBepsieMble IpeAMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOI
o0pa3zoBaTeIbHOM MPOrpaMMbI CpeIHero 001Iero 00pa3oBaHus

Pemars mpocreiimme reoMeTpHuecKHe 3ajadd Ha TMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/Ia

6.19

Pemiats 3aJadyyd Ha J0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOLICHUN H
HaXO0XJICHUC TCOMCTPUUCCKUX BCJIIMYUH 110 06pa3uaM nin ajJropuTtMmam,
MMpUMCHS U3BCCTHBIC MCTO/JblI MPU PCHICHHUU CTAHAAPTHBIX MATCMATHYCCKUX
3aJa4

6.20

HpI/IMeHHTL HpOCTeﬁIHPIe IIporpaMMHBIC CpeacTBa " JJICKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMEI ITPU PCINCHUN CTEPCOMETPUUCCKUX 3a0a4

6.21

[TpuBOIUTH IpUMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEH B IPUPOJC U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.22

[IpuMeHsTh TONyYEeHHbIE 3HAHUS Ha IPAKTHKE: aHAIN3UPOBATh pPeasIbHbIC
CHTyallul W TPUMEHATh M3YYCHHbIC MOHATHSA B MPOILECCE MOWCKA PEHICHUS
MaTeMaTHYeCKU C(HOPMYJIMPOBAHHOW MPOOJIEMBbI, MOJACIUPOBATh PEaJIbHBIC
6.23 CUTYyallud Ha $I3bIKE T'€OMETPHUH, HCCIENOBATh MOCTPOEHHBIE MOJENIU C HC-
HOJIB30BAaHUEM T'EOMETPUYECKHX TIOHSATHH W TeopeM, ammapara aiareOpel,
pelaTh NpaKTHYeCKUe 3aadl, CBSA3aHHBIE C HAXOXKICHHEM Ie€OMETPUYCCKHX
BCJIMYHH

ITPOBEPAEMBIE 3JIEMEHTBI COJAEP KAHUA

10 KJIACC

Kon IIpoBepsieMblii 31eMEHT COIEPKAHUSA

7 I'eomeTpus

OcHOBHBIE MOHATHS CTEpeOMETpUH. Touka, MpsMasi, MIOCKOCTh, MpocTpaHcTBo. [lonarue 06

7.1
aKCHOMAaTHYECKOM TIOCTPOCHHUH CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX
B3anmMHoOe pacnonoxeHue NpsSMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaUIeIbHbIE U CKpe-
IuBaroyecs npsmele. [lapanienbHoCTh NPSMBIX U IIIOCKOCTEH B MPOCTPAHCTBE: MapaslielbHbIe
MIPSIMBIE B IPOCTPAHCTBE, MAPAIIIEITFHOCTD TPEX MPSIMBIX, TapaJUICTHHOCTE MIPSMOM U TUTOCKOCTH.
Vsl

7.2

C COHAIPABJICHHBIMU CTOPOHAMH, YTOJd MEXAY MNPSMBIMH B mpoctpaHcTBe. [lapamnensHOCTb
IUIOCKOCTEN: MapajuieNibHble IIOCKOCTH, CBOMCTBA mapajuleNbHBIX miiockocTed. IIpocteiinine
MPOCTPAHCTBEHHBIE (PUTYpHl HA IIOCKOCTH: TETpadlp, KyO, Mmapajuielenunesn, MOCTPOCHHE
CeUCHMI

[lepneHauKyIApHOCTE MPSMON M IUIOCKOCTH: NMEPHEHIUKYJSPHBIE MPSMBIE B NMPOCTPAHCTBE,
7.3 | mpsMble mapauleNbHble W MEPHEHIAUKYISPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHAMKYIIPHOCTH
IpPSIMOM M IUIOCKOCTH, TeOpeMa O MNPpAMON NEPHEHIUKYJSIPHOW IUIOCKOCTH. YTINBI B IPO-




Kox

IIpoBepsieMblii 3J1IEMEHT CO/IEPKAHUSA

CTPaHCTBE: YroJl MEXAY NPAMON U IIOCKOCTBIO, ABYTPAHHBINA YTOJI, IMHEWHBIN Yroil ABYTpaH-
HOTO yria. [lepneHnnuKysip 1 HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TDIOCKOCTH, PACCTOSTHHE OT
MPSIMOHM 10 TUTOCKOCTH, TIPOEKIUsS (UTYPHI Ha MJIIOCKOCTh. [lepneHInKyIsipHOCTh TUIOCKOCTEH:
MIPU3HAK MEPIEHINKYISIPHOCTH ABYX IIOCKOCTel. Teopema o Tpéx meprneHIuKyIsipax

7.4

[TonsiTHE MHOTOIPaHHUKA, OCHOBHBIC AJIEMEHTHl MHOTOTPAHHMKA, BBIMYKJIBIC W HEBBITYKIIBIC
MHOT'OI'PaHHHKH, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yronbHast npusma, rpaHd U OCHOBAHUS
MIPU3MBI, TIpsIMasi ¥ HAKJIOHHAS MTPU3MBI, OOKOBas M MOJHAsI TOBEPXHOCTH Mpu3MEL. [lapamnere-
MUIe, IpAMOYTOJIbHBIN Mapajiesienunes u ero ceoicTna. [lupamuna: N-yronpHas nupammuia,
rpaHd U OCHOBAaHWE MUPaMUAbI, OOKOBasi W TOJHAs MOBEPXHOCTb MUPaMUBI, MPaBUIbHAS
U yced€HHas THUpaMuaa. DJIEMEHTH MpU3Mbl M MHpaMuibl. [lpaBuipbHBIE MHOTOTPaHHUKH:
MOHATUE NPAaBUIBHOIO MHOIOIPAHHMKA, NpaBHJIbHAsA MPU3Ma U MpaBUIbHAS NUpamMuaa, mpa-
BUJIbHAS TPEYTOJIbHAS MMPaMU/ia U MPaBIIBHEIN TeTpasap, KyO. [IpencraBnenre o mpaBUIIbHBIX
MHOTOTPaHHUKAX: OKTadIp, TOJEKadAp U uKocarapyrue CeueHus MPU3Mbl U TUPAMUIbI

7.5

CumMeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOUKH, MIPSIMOiL, IIJIOCKOCTH. DIEMEHTHI
CUMMETPUH B IUPaMHUIAX, TapauIeNIeuIe ax, IPaBUIbHBIX MHOTOTPAaHHUKAX

7.6

Bbruucnenue »1eMEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans GokoBoi mo-
BEPXHOCTH U TIOJTHON MOBEPXHOCTH MPSIMON MPU3MBI, IJIONIAAb OCHOBAHUH, TeopeMa 0 G0KOBOI
MOBEPXHOCTH MPSIMON TIpm3Mbl. [lmomane 60KOBOI MOBEPXHOCTH M TMIOBEPXHOCTH MPABUIHHON
NUpaMU[Ibl, TEOpeMa O IUIoaau yceu€HHoM nupamuisl. [lonarue o6 o0véme. OO0BEM mupa-
MU/Ibl, TPHU3MBbI

7.7

[TomoOHkIe Tena B mpocTpancTBe. COOTHOMICHHS MEXTy TUIOINASMK MOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX TEI

11 KJIACC

Kon

HpOBepHeMbIﬁ IJIEMEHT COAECPKAHUS

I'eomerpus

6.1

Hunuaapuyeckass MOBEPXHOCTh, OOpasylolye IMIMHAPUYECKOH TOBEPXHOCTH, OCh
HWIMHIPUYECKOW ToBepXHOCTH. [lunmHap: ocHoBaHMs W OOKOBas IOBEPXHOCTH,
o0pasyolias 1 oCh, ILIOMIAlb OOKOBOM M MOJHON OBEPXHOCTH

6.2

Konundeckast moBepXHOCTh, 00pa3yromne KOHHYECKOH MOBEPXHOCTH, OCh M BEPIINHA KOHU-
YecKoi moBepxHOCTH. KOHyC: OCHOBaHME W BEpIIMHA, 00pasylomias W OCh, IUIOIMAIb
OOKOBOH M IOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolie U BBICOTA, OCHOBAHUS
1 OOKOBasi IOBEPXHOCTD

6.3

Cdepa u map: ueHTp, paauyc, JUaMeTp, IIoLiaas NoBepxHOCTH cdepbl. B3anmHoe pac-
noJjioxeHue chepbl U IIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe, ruiomans cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUA Ha IMJIOCKOCTH. PaBBépTKa OUIMHAPA U KOHYyCa

6.5

KOM6I/IHa]_II/II/I TCJI BpalllCHUA W MHOT'OI'PAaHHUKOB. MHOFOFpaHHI/IK, OIIMCAaHHEBIA OKOJIO
C(bepm, C(bepa, BIIMCAaHHAA B MHOTOTPAaHHUK, UJIX TCJIO BpAllICHUA




Kon

6.6

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

[Nonsatue 006 o00BEMe. OcHOBHBIE CBoOWcTBa 00BEMOB Ted. Teopema 00 00BEME
MPSIMOYTOJILHOTO Mapasie/ienuieaa u cineacTBus u3 He€. O0bpEéM unHaApa, KoHyca. O6bEM
rapa v Iiomnaab chepsl

6.7

[NomoOubie Tena B mpoctpaHcTBe. COOTHONICHUS MEXIY IUIOMIANIIMUA TIOBEPXHOCTEH,
00BEMaMU TOOOHBIX TE

6.8

Ceuennst nmnmmHApa (TApaIeNbHO W TEPIEHAWKYJSIPHO OCH), CEYeHHUs KOHyca
(mapasutenbHOE OCHOBAaHHIO U TIPOXOJISIee Yepe3 BEpIIUHY), CCUeHHS Iapa

6.9

BexTop Ha mmockocTH u B pocTpaHcTBe. ClIO)KEHUE W BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uncio. Pasnoxxenune BekTopa mo TpEM HEKOMIUIAHAPHBIM BekTopaM. [IpaBuio
napauienenumnena. PereHne 3amad, CBSI3aHHBIX C NPUMEHEHHEM IPaBUJ JEHCTBUN C
BEKTOpaMU

6.10

[IpsimoyronbHas cucteMa KOOpAUHAT B IpocTpancTBe. Koopaunate! Bektopa. [Ipocreiimue
3aJ1a4¥ B KOOpJAUHATAX. YTOJI MEXAy BeKTopaMH. CKaIsIpHOE IPOU3BEACHNE BEKTOPOB. BhI-
YHCIICHUE YTJIOB MEXTY MPAMBIMH U IUTOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METO NMPHU
pEIIEHNN TeOMETPHYECKUX 33129
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