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INOACHUTEJIBHAA 3AIINCKA

['eomerpust sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUS JUCLUIUIMH €CTeCTBEHHO-HayYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'yMAaHUTApHOTO IMKIA. [1oCKONbKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHUU LEMOYKU JIOTUYECKUX YTBEPKICHUU TNPH PEIICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEéHHOM ypOBHE —
pasBUTHE HHIUBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl IpPU H3YYEHUM TE€OMETPUH, Kak
COCTaBIISAIIONICH MpeaMeTHO obnactu «MaremaTnka W MH(POpPMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHMs] M HUCIOJIb30BaHUS Oosee IIyOOKMX TIeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CHeUU(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOro NMpo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMH 33/1a4aMU Kypca T€OMETPUN Ha YTIyOJIEHHOM YPOBHE, paCIIUPSIFOIIAMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEeOMETPUM KaK 4YacTH MHUpPOBOW KYJIBTYpHl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

dopMHupoBaHHUE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, [O3BOJIAIONIMX ONUCBIBATh UM  M3ydaTb pas3Hble SBICHUS
OKpY’KaloIIero MHpa, 3HaHUE MOHATHUIHOTO ammapara mo paszeny «CrepeoMeTpus» y4eOHOro
Kypca reoMeTpuu;

¢dopmMupoBaHHE YMEHHSI BIIaJIETh OCHOBHBIMH MOHATUSIMHU O TIPOCTPAHCTBEHHBIX (hUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHHE TeopeM, (OpMydl U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHUS 3a/1ay;

dopmMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENAX U B PEAITbHOM MHUpE
MHOTOTPaHHHKH U TeJla BpaIlleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJICITH;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBaHHE MOHUMAHHS POJM AKCHOMATHUKH IIPH TPOBEICHUU
pacCyKIeHUN;

dbopMupoBaHHE YMEHHsS BIAJE€Th METOJAMH JIOKA3aTEIbCTB W AITOPHUTMOB pEIICHHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS B XOJE pELIeHUs
CTEpEOMETPUYECKHX 337a4 M 3aJa4 C NPAKTUYECKHM COJep)KaHWeM, (OPMHpPOBAHUE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBILIIEHHS], UHTepeCca K U3y4EHHUIO T€OMEeTpUH;

dopmupoBaHrne (HYHKIHMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW TEOMETPUHU: yMEHHS
pacrio3HaBaTh MPOSIBICHUS TE€OMETPUUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W MPU W3YYEHHUH JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEATbHBIX CHUTyalluid, HCCIeI0BaHUA
MIOCTPOCHHBIX MOJIeNei, MHTepIpETaIluK OJTYISHHBIX PE3yIbTaTOB.

OCHOBHBIMHU ~ COJIEpXKaTeIbHBIMU JIMHUAMH YyuyeOHoro kypca «['eomerpusi» B 10-11
knaccax sBisitorcs: «[IpsiMble M IIIOCKOCTH B IpocTpaHCTBe», «MHororpanaukm», «Tena
BpaleHUsD», «BEKTOPBI M KOOPJMHATHI B IPOCTPAHCTBEY, «JIBHKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPHUPOBATH MOHATUIMUY,
peNeBaHTHBIMUA T€OMETPUU Ha YriayOonéHHoM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIepXKAaTeIbHBIM JIMHUSAM y4eOHOTro Kypca, a (OpPMHpPOBAaHWE JIOTMYECKHX YMEHHUH



pacripefiesiieTcsi He TOJBKO IO COJEp)KaTeIbHBIM JIMHUSM, HO M 1O TOAaM OOydYeHHs.
Copepxanne o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yJbTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pactpeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalajgiuch HEOJHOKPAaTHO. OTO IO3BOJSET OPraHMW30BaTh OBJAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATENIbHO, C COOJIIOJICHUEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEeJICTaBICHU 00yJarouxcs, pacmupss u yriayomss e€, oopa3ys MpouHble MHOXKECTBEHHbBIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus ans  guddepeHnranuu  oO0yueHHs, MOCTPOCHHUS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHbIX NIporpammMm, O0OecrneyuTh yriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO npeaMeTa «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeit npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXKIY OOmUM U MpodecCrHOHATBHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeeImo).

COAEPKXAHUE OBYUYEHUS

10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [loHATHE
00 aKkcHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacrnoioKeHUE MPSAMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIMECS, MapaAIICIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IapajuICIbHbIE IPSMBIE B IIPOCTPAHCTBE, MApaJLIEIbHOCTh TPEX
NpSMBIX, MApaJUIEIbHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOoe W IEHTpaIbHOE
pOEeKTHpOBaHue, n3oopaxkeHue ¢uryp. OCHOBHBIE CBONCTBA MapajieIbHOIO MPOEKTHPOBAHUS.
N3o06paxenue ¢Guryp B napajuieJbHOM NPOEKIUU. YTIIbI C COHAIIPABIEHHBIMH CTOPOHAMM, YTIOJ
MEXIYy NPSAMBIMH B IIPOCTpaHCTBE. llapainenbHOCTh IIIOCKOCTEN: NapallieibHbIE IUIOCKOCTH,
CBOICTBa mapajielbHbIX IUI0cKocTel. [IpocTeiinme npocTpaHCcTBEHHbIE GUTYpPbI HA MJIOCKOCTH:
TETpajap, NapaljIeJIeNUIE], TIOCTPOCHUE CEYCHUN.

IlepneHUKYISIpHOCTE  HPSAMOM M IJIOCKOCTH:  INEPIEHIUKYJSPHBIE MHpsIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIeIbHBIE W IEPHEHIUKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYJIIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsIMOM NEepHEeHIUKYISIPHON
IUIOCKOCTH. OpTOroHaIbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MIIOCKOCTH, MPOEKIHs (PUTyphl Ha MIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHAUKYIIAPHOCTU ABYX IUIOCKOCTeH. TeopeMa
0 TpEX MEPHEHAUKYIAPAX.

VYIu1bl B IPOCTPAHCTBE: YIOJI MEXAY IMPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
Yroa JBYIPaHHOIrO yria. TpéXrpaHHbelii W MHOrorpanHele yriael. CBOWCTBa IJIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Bunbl MHOrorpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: n-yromapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSAMOYTOJIBHBIN MapajulesIeNiNel W ero cpoWcrBa. Kparwaillume oyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpanctBennas teopema Iludaropa. ITupamuma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupamuipl. CBoiicTBa péOep u OOKOBBIX I'paHei



MIpaBUIBLHON mNHpaMuibl. lIpaBuiibHBIE MHOTOTpaHHUKHU: NpPaBWIbHAS IPU3Ma U IPABUIIbHAsS
nupamua, NpaBuibHask TPEyrojbHas NUpaMuUia U IpaBUIbHBIN TeTpasap, ky0. [Ipencrasinenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3p, NOAEKASAP U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. ITnomans 0oxoBoi
IIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHHUM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans GOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH
IIPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHONU TUPAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPHM IPABUIBHBIX MHOIOTPaHHHMKOB.
CuMmMerpuss B TpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETpHUS IapajulesienuIena, CUMMETPUs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIbHON TUPAMUIBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABIICHHbIE W IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE U BBIYATAHUE BEKTOPOB, CYyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEeKTOpa Ha uucio. [loHaTtne komiuianapHsle BeKTOpsl. [Ipu3Hak koMIanapHoCTH
Tp€X BeKTOpoB. IIpaBuio mapamnenenunena. Teopema O pPa3IOKEHHMH BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BekTopaMm. IIpsMoyrosnpHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBs3b MeXAy KOOpAMHATaAaMH BEKTOpa U KOOPAMHATAMU TOYEK. YTOI
Mexy BekTopamu. CKaasipHOE MPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHSA: UMIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpamleHHs: HWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cgepe. N300paxeHue Ten BpalleHUs Ha MII0CKocTU. Pa3BépTka nunuuapa u konyca. CuUMMeTpHst
chepsl 1 mapa.

O6béM. OcHoBHblE cBOicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSAMOYTOJIBHOIO
napauenenunena U cieactsus u3 He€. OO0bEM NpSAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KomOuHnanmu Tten BpamieHuss U MHOTorpaHHUKoB. IIpu3Mma, BhucCaHHas B LWJIMHAP,
onucaHHasg okosio IuMHApa. [lepeceuenune cdepsl U mapa c¢ miockocTeio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILECHMUS.

[Tnomanbr MOBEPXHOCTH LMIMHIpPA, KOHYca, IUIomanas cdepsl u e€ yacteid. [lomobue B
npoctpancTtBe. OTHomieHue O00BEMOB, IUIOIIAJAEH MOBEPXHOCTEH MOMOOHBIX  QUIYP.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUKOB W TEI BpAIICHHA: CEYEHUs LWINHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEUYEHUsi KOHyca (mapajijiebHble OCHOBAaHUIO U
IIPOXOJAIINE YEPE3 BEPIIMHY), CEYEHMsI 1Iapa, METOJbl ITOCTPOCHUS CEYEHMM: METOJ CIENOB,
METO]T BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIEH TUIOCKOCTH.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanny HaJ BEKTOpaMu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXEHHs. IIpsmoyronpHass cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpU
pELIEHNU TEOMETPUYECKUX 3a/1ay.

J{BH2KeHHsI B IPOCTPAHCTBE

IBwxkenust npoctpanctBa. OrtoOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JIBMOKCHUH. Buapl NBM)KEHMIL: NMapajluIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpHS,



3epKajlbHasi CHMMETpPHSI, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus nogodus. [lpsmas u chepa
Oitnepa.

IIVTAHUPYEMBIE PE3YJbTATDI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3WUIUU  OOYYAIOIIETOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOSIIEMY POCCHICKON MaTeMaTHUKH, HEHHOCTHOE OTHOILLIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ATHUX JOCTHUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3aJay, pEHICeHWH, pPaCCYyXICHUI, BOCIPUUMYUBOCTH K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) ¢pusuveckoe BocnuTaHue:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3anyeckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON J€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHUE IIEHHOCTH TPYA0Jt00Us, HHTEpeC K pa3IuuHbIM chepam
MpoECCUOHAIBHON AESTEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNpPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAaHWE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TPOLECCOB HAa COCTOSHUE NPUPOJHONM M COLMAIBHOM Cpefbl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN TSl pelIeHHs 3a7ad B 00JacTH OKPY’KAIOILIEH Cpelbl, MIaHUPOBaHUE
MTOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTeMaTH4YeCKOW HayKu Kak cgepbl
YEJIOBEUECKOUW NESITEIbHOCTH, ATANOB €€ Pa3BUTHSA W 3HAYUMOCTH JUISI PA3BUTHS [TUBUIIM3AINH,



OBJIAJICHUE SI3BIKOM MAaTEMaTUKH U MaTEMaTUYECKON KYJIbTYpOU KaK CPEICTBOM II03HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOECKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh MHAUBUAYAIBHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBIISITh M XapaKTEPU30BaTh CYILIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONpEAETICHUS MOHATHH,
YCTAaHABJIMBATh CYIICCTBEHHBI NpPU3HAK KJIACCH(PHUKAIMK, OCHOBAaHUS i 000OIICHUS W
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOpEYUs B (akTax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IpeyiaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUHN (TpsMble U
OT MPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBOIbI;

BbIOMpaTh CHoco0 pemieHHs YydyeOHOM 3ajaud (CpaBHMBAaThb HECKOJbKO BapHaHTOB
peuieHus, BbIOMpaTh HauOojee MNOAXOASAIMI ¢ Y4Y4ETOM CaMOCTOSITEIBHO BBIJICIEHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MMO3HAHMS, (POPMYINPOBATH
BOIPOCHI, (PUKCUPYIOIIME NPOTUBOpEYHE, NpoOJeMy, YCTaHABIMBATH HCKOMOE U JAaHHOE,
(dbopMUpPOBATH TMIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BbISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATH 0000IIEHUSI ¥ BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBaHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JePUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOIPOC U AJIS
pEILeHNUs 3a]a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJU3UPOBATb,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh HMH(OpPMAIMIO pPA3IUYHBIX BUJIOB M  (QopM
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  WHPOpMALMIO, TPEACTaBIATh €€ B  pa3iMuyHbIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA
O0menue:



BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJIEHHUS B COOTBETCTBHU C YCIOBHSIMH M IEISAMHU
OO0IIEeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pClICHUA 3adadrd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3yJbTar;

B X0Jle 00CYX/eHHs 3a7aBaTh BOIPOCHI IO CYILECTBY OOCYXIaeMOH TeMbl, IPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4HUe U CXOICTBO
HO3UIMIA, B KOPPEKTHOU opme popMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS;

MNpEaACTaBJIAThL PE3YyJIbTaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/auyd, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTb IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH MPUYMHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI pe3ysbTaToOB JEesATeIbHOCTH, HAXOAWUTh OLIMOKY, JaBaThb
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYalIbHOW pabOThl IpU
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PaOOTHI, pacmpeieNsiTh BHABI padoOT, IOroBapuUBAThCS, 0OCYKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATHSIMH CTEPEOMETPUU MPHU PELIECHUH 33]a4 U
MIPOBEJICHUN MaTEMaTHUYECKUX PACCYKICHUM;

® [IpUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEUICHUU
FEOMETPUUECKUX 3a7ay;

e iaccu(UIUPOBaTh B3AUMHOE PACIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, NPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBAThH MOHATHSAMH, CBA3aHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TNIOCKOCTBIO;

e cBOOOJIHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMU C MHOTOI'paHHUKAMU;



CBOOOJHO pACMO3HABaTh OCHOBHBIC BHJbl MHOTOIPAaHHHMKOB (TpU3Ma, MUPaMUAA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(UIUpPOBaTh MHOTOIPAaHHHUKH, BEIOUPAsi OCHOBAHUS IS KITACCHU(UKAIINH;
CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINIOJIHATH HapajuIeIbHOE, IIEHTPAIFHOE M OPTOTOHAIBHOE MPOSKTHPOBaHKUE (HUTYp Ha
IUIOCKOCTB, BBITOJIHATH H300pakeHHsI (GUTYpP Ha IIIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHHKOB PA3IMYHBIMH METO/aMH, BBIIOJIHATH (BHIHOCHBIC)
IUIOCKHE YEpPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOrpAaHHMKOB (IIpU3Ma, MHpaMuUa),
TeOMETPUYECKUX TEJI C IPUMEHEHUEM (HopMyI;

CBOOOZHO ONEPHPOBATH IOHATHUSAMH: CHMMETPHUS B TIPOCTPAHCTBE, LEHTP, OCb M
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOO/IHO ONIEPUPOBATH MOHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpAWHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEMaTHYECKUX OTHOIICHUH M HaXOXKICHHE
T€OMETPUYECKUX  BEIMYUH, MPHUMEHSS M3BECTHBIE METOABI IPH  PEIICHUH
MaTEeMaTUYECKUX 3a/1a4 OBBIIIEHHOT'O M BEICOKOTO YPOBHS CJIOKHOCTH;

NPUMEHSATH MPOCTEHUIINE MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a]1aY;

U3BJICKATH, npeoOpa3oBbIBATh W HHTEPIPETUPOBATH  HMHPOPMAIMIO O
NPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UIrypaxX, MPEACTABICHHYI0 Ha YepTeXkax H
pPHUCYHKaX;

NPUMEHATh TIOJIy4CHHBIC 3HAHMS Ha MPAKTUKE: CpPaBHUBAaTh M AaHAIU3UPOBATH
peaibHbIe CUTYallud, IPUMEHSITh W3YYEHHBIC MOHATHS B IPOILECCE MOMCKA PEUICHUs
MaTeMaTHYecKu c(hOopMyTUpOBaHHON MpPoOIEeMbl, MOJETUPOBATh PEalbHbIE CUTYalluu
Ha SI3BIKE TEOMETPUH, HCCIIEOBATh MOCTPOCHHBIE MOJETH C HCIOJIb30BAaHHEM
reOMETPUYECKUX TOHATHM M TeopeM, ammapara anreOphl, pemaTb NpaKTUYecKHue
3aJ1auu, CBSI3aHHbIE C HAXOXKJICHUEM T€OMETPUIECKHUX BEITMYUNH;

UMETh TPeJICTaBIeHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPUM KaK COCTaBHOMU
4acTH (pyHJAaMEeHTa pa3BUTHSI TEXHOJIOTH.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

CBOOOJIHO ONMEpPUPOBATh MOHATUSMH, CBA3aHHBIMU C IIMJIMHAPHUUYECKONW, KOHUYECKON U
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

OTIEPHPOBATH TIOHSATHIMH, CBSI3aHHBIMH C TEJAMH BPAIECHUS: IUIHHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U 1map) U 0OBbACHIATH CIIOCOOBI
MOJIyYEHHUs Tell BPallleHUs;

KJIacCu(UITUPOBATh B3aUMHOE PACIONIOXKEHHE CEephl U TUIOCKOCTH;

BBIYUCIISITh BEIUYMHBI DJIEMEHTOB MHOTOTPAHHWUKOB W TEJ BpamleHHs, OOBEMBI U
TUTOIIAJN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHHS, TEOMETPHUECKUX TEN C
npUMeHeHHeM (OopMyIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMA C KOMOMHAITUSIMH TEJI BpPAIICHUS U
MHOTOT'PaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAss B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIAIMK ITOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TeI;



n300pakaTh Hu3y4yaemble (UTYpHI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH W3
PUCYHKOB TIPOCTHIX OOBEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHHS
TEJ BpAIllCHHUS;

U3BJIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBAThH uH(bOpMaIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEACTABICHHYI0O Ha Yeprexax u
pPHUCYHKax;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPalMK HaJl BEKTOPaMH;

3aJaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH [0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A [P PELICHUH;

CBOOOJHO OIEPUPOBATH IMOHSATUSMHU, CBSI3AaHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA ABHKCHUM;

BBIMIOJHATh M300paKeHUsT MHOTOTPAHHUKOB M TeN BpallleHUs NpHU MapajljieIbHOM
NepeHoce, EHTPAIbHON CUMMETPUH, 3epKaIbHOW CUMMETPUHU, MIPH TOBOPOTE BOKPYT
psSMOii, TpeoOpa3oBaHus OO0,

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB W TeJ BpALEHUS: CEUYECHHS IHIMHIpA
(mapainenbHo U MEePHEHAUKYIISIPHO OCH), CeYeHHs KOHYca (IapasuieTbHble OCHOBAHHIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUEHHUS LI1apa;

UCIOJIb30BaTh METObl TOCTPOEHHUSI CEUEHUH: METOJA CJEI0OB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;

IPUMEHSATh TeOMeTpUYecKue (akThl Ui pPEIIEHUs CTEpEeOMETPUYECKHX 3ajad,
IIPEIIoJIaratoIiuX HECKOJbKO LIaroB PeleHUs], €ClIM yCJIOBUS IPUMEHEHUS 3a/laHbl B
SIBHOW M HESIBHOH (hopme;

pemarth 3ajayd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKMX OTHOLIEHUM M HaxOKICHHE
TEOMETPUUYECKUX BEJINYUH;

IMPUMEHSTH POTPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPU
PELICHNH CTEPEOMETPUUECKHX 3a]1aY;

NPUMEHSTh TMOJYYCHHbIE 3HAHUS HA TPAaKTHKE: CpaBHUBAaTh, AaHAJIU3UPOBATh U
OLICHMBATh peajbHbIE CUTYallH, IPUMEHATh U3yYCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA pELIEHUs MaTeMaTHYecKu CQOPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBaTh PEaIbHbIE CUTYallMH HA SI3BIKE TEOMETPHH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIEJM C MCIOJIb30BAaHUEM I'€OMETPUUECKUX MOHITHM M TEOpeM, ammapara aareOpsl,
pelaTh NPaKTUYECKHUE 3aJa4H, CBA3AHHBIE C HAXOKICHUEM F€OMETPUUECKHUX BEIUYUH;
UMETh MpEeJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne
/1 Kon Pe3ynbTaTel gestenpHOCTH OueHouHble
Haspanne nyec IPOLEAYPBI
paszznena TBO OcHoBHOE conepkaHue
(Tembl) 4aco
B
1 OcHoBHbIE OOyuaromuiics Hay4YuTCs KonrponsHas pabora
23 IIPOCTPAHCTBEHHBIE OIIpeNIeNIATh INIOCKOCTh Kak (GUrypy, 10 TeMe
¢urypsr. [onstus B KOTOPOM BBIIIOJIHAETCS Konx mposepsiemoro
CTEpPEOMETPUU: TOUKA, I1aHuMeTpus. Jenars npocreimune pesyJbpraTa;
npsimasi, IJI0CKOCTb, JIOTMYECKHE BBIBOJIbI U3
IIPOCTPAHCTBO. AKCHOMAaTHKH IIOCKOCTH.
OcHoBHbIE TIpaBUIIa [IpuBoaUTE IpUMEPHI PEATTBHBIX
n300pakeHNs Ha pUCYHKE | OOBEKTOB, HJlealIn3aleil KOTOPbIX
IJIOCKOCTH, SIBJIIFOTCSI aKCHOMBI T€OMETPHH.
NapaJuIeIbHBIX IPSAMBIX N3y4ars, IpUMEHSATH NPUHIIMIIBI
(0Tpe3KoB), cepeInHbI MIOCTPOCHHUSI CEYEHU.
BBenenue B orpeska. [lonsaTus: Hcnonb30Bath U1 OCTPOEHHUS
CTEpPEOMETPHU nepeceKaromumecs CEUEHU METO/] CJIEZIOB, METO]T
10 IIJIOCKOCTH, BHYTPEHHET 0 IPOEKTUPOBAHNUS,
nepeceKarommecs npsimasi | METOJ1 TepeHoca CeKyIei
U IJIOCKOCTB; iockoctu. O0yvaromuiics
MIOJIYTIPOCTPAHCTBO. HAy4YUTCs peulaTh
MHororpaHHukH, CTEpPEOMETPUYECKHE 3a/1auu: Ha
n300pakeHNe oTpe/ieJICHUE BUIA CEUCHUS U
MIPOCTENIIINX HaXO0XJACHUE €r0 TUIOIIA/H.
NIPOCTPAHCTBEHHBIX OOyyaromuiics Hay4YuTCs
¢uryp, aKTyaJIu3upoBaTh (HaKThl 1 METOIbI
HECYLIECTBYIOIINX IJIAaHUMETPUH, PEIIEBAHTHBIE TEME,
00BEKTOB. AKCMOMBI MIPOBOJIUTH AHAJIOTHH.
CTEPEOMETPUU U NEPBBIE OOyuaronuiics CMOXeT




CIIEICTBUS U3 HUX.
CrniocoOsl 3a1anus
MPSAMBIX U IUIOCKOCTEHN B
MIPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U
mockocTeil. CeyeHusl.
N3o6paxkenune
CeUEeHUNTTMPaMHU/IbI, KyOa
Y TIPU3MBI, KOTOPBIC
MIPOXOJIAT Yepe3 uxX
pebpa. Uzobpaxenue
nepeceyeHust
MOJTYYEHHBIX
IIJIOCKOCTEH.
PackpamBanue
MMOCTPOCHHBIX CEUCHUN
pPa3HBIMU LIBETAMHU.
Merton crnenoB st
IIOCTPOEHHUSI CEUECHUH.
CaolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEH.
[Toctpoenue ceueHuii B
nupamyie, Kyoe 1o Tpem
TOYKaM Ha pedpax.
Co3nanne BBIHOCHBIX
YepTEKEN U 3aIUCh
11aroB OCTPOEHUS.
[ToBTOpEeHue
mraHuMerpuu. Teopema o
MIPOTIOPITUOHATBHBIX
otpeskax. [logobue
TPEYroJIbHUKOB. Teopema
Menenas. Pacuersl B
CEYCHHSIX Ha BBIHOCHBIX

HCII0JIb30BaTh IIPU PEILICHUU 3aa4
CJIeIyIOLIUE IIJIaHUMETPUYECKUE
¢axTel U MeToel: Teopembr Paneca
Y O MPONOPLHOHAIBHBIX OTPE3KAX.
ANropuT™ AeneHus OTpe3Ka Ha n
paBHbIX yacteil. Teopema Menenasi.
PaBHOOEIpEeHHBIN TPEYTrOIbHUK.
PaBHOCTOpOHHUI TPEYTOJBHUK.
[IpsAMOYTOIBHBIN TPEYTrOIbHUK.
CBOMCTBO cpeiHEH JIMHUHU
TpeyroibHuka. CBONCTBO
OHMCCEKTPUCHI yria TPEYroIbHUKA.
CBOIiCTBO M€IMaH TPEYroJIbHUKA.
[Tpu3naku mogo6us TpeyroabHUKOB.
[Tonyuut npencraBieHus 06
OCHOBHBIX 3Tanax pa3BUTH
reOMEeTPUH KaK COCTaBHOM 4acTH
(dbyHIIaMeHTa pa3BUTHSI TEXHOJIOTUI




yeprexax. Mcropus
pa3BUTHS IIJIAHUMETPUU U
CTEPEOMETPUH

Bzaunmnoe
pacmoiokeH
Y€ MPSMBIX B
MPOCTPAHCTB
e

B3anmHoe pacnonoxxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroiuecs
npsimele. [Ipusnaku
CKPEILMBAIOIINXCS
npsmMbix.Ilapannenbusie
MpsIMbIE B IPOCTPAHCTBE.
Teopema o
CYLIECTBOBAHUHU U
€MHCTBEHHOCTH MPSIMOU
MapajyIeIbHON JaHHOU
NpAMOM, IpoxoAsIeH
4yepe3 TOUKY
MPOCTPAHCTBA U HE
JeXKalled Ha JaHHON
npsMoi. Jlemma o
nepeceyeHuu
MapajuieIbHbIX MPSMBIX
IJIOCKOCTBIO.
[TapannensHOCTH Tpex
npsaMbIX. Teopema o Tpex
NapajieIbHbIX MPSMBIX.
Teopema o
CKpEUIMBAIOIINXCSA
npsaMbIx. [TapamiensHoe
IIPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA
rapaieaIbHOTO
MIPOEKTUPOBAHHS.
N300pakeHne pa3HbIX
¢buryp B napauenbHON

OOyuaronuiicss Hay4uTcs
KJ1accu(pUIUpoBaTh B3aUMHOE
PacrojoKeHHUE MPSMBIX B
IIPOCTPAHCTBE, UILTIOCTPUPYSI
PUCYHKAMM U IIPUBOJIS IPUMEPHI U3
peanbHO )ku3HU. JloKa3pIBaTh
TEOpEMY O CYIIECTBOBAHUHU U
€IMHCTBEHHOCTH NapaJlJIeIbHON
HPSIMOH, IPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKallel Ha
JIPYroU NpsSMOM; JIEMMY O
[IEPECEYEHUH TNIOCKOCTH ABYMS
napajuieIbHBIMU MPSIMBIMU;
TEOpEMY O TPEX MapaJlJICIIbHbBIX
psMbIX. Jloka3bIBaTh MPU3HAK
CKPEIIMBAIOIINXCS TPAMBIX,
TEOPEMY O CKPEILMBAIOLINXCS
npsMBIX. JJoKa3bIBaTh TEOPEMY O
PaBEHCTBE YIJIOB C
COHAIIPaBJICHHBIMU CTOPOHAMM.
OOBACHATH, UTO Ha3BIBACTCS
NapajuIeIbHBIM U LEHTPAIbHBIM
MIPOEKTUPOBAHUEM U KaK
BBITIOJIHAETCS IPOEKTUPOBAHUE
¢buryp Ha I0CKOCTh. JJoka3bIBaTh
CBOICTBa MapaljIeIbHOTO
npoekTupoBanusi. O0yJaromuiics
Hay4YuTCs H300pa)kaThb B
MapajuieJIbHON IPOEKIUU Pa3HbIe
reoMeTpHUECcKue (PUrypsl.
OO6yyaromuiics Hay4YuTCs penaTh

Konrponsnas pabora
10 TeEMe

Konx mposepsiemoro
pesyJbpraTa;




npoekuuu. LlenrpanbHas
MpoeKIus. Yo ¢
COHAIIpaBJICHHBIMU
CTOPOHAaMHU. YTOJI MEXIY
HIpsMBIMU. 33J1a4M Ha
J0Ka3aTeNbCTBO U
HCCIIEI0BaHUE,
CBSI3aHHBIE C
Pacro0KEHUEM MPSAMbIX
B IIPOCTPAHCTBE

CTEPEOMETPUYECKHE 3a/1a4U HA
JI0Ka3aTeJIbCTBO UB IIPOCTPAHCTBE.
[IpoBOINTH TOKA3aTEIIbHBIE
pacCyXAcHUs IIPU PELICHUH
reOMETPUUYECKUX 3a/a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKECHUEM
IPSIMBIX B IIPOCTPAHCTBE.
CpaBHuBaTh, aHAIM3UPOBATH U
OLICHUBATb YTBEPKJECHHUS C LIEIIBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX
U HEKOPPEKTHBIX PacCyKICHUM.
MonennpoBaTh peanbHble
CUTYalluH, CBSI3aHHbIE CO B3aUMHBIM
PacCIOJI0KEHUEM NPSMBIX B
IIPOCTPAHCTBE, HA A3BIKE
reomerpuu. Mccienosars
IIOCTPOEHHBIE MOJIEIIH C
HCII0JIb30BAHUEM T'€OMETPUUECKUX
MIOHATUM U TEOPEM, armapara
anreOpsl, UMPOBBIX PECYPCOB.

[TapamtensH
OCTb IPSIMBIX
"
IIJIOCKOCTEMN
B
IIPOCTPAHCTB
e

[TonsTus:
MapajuIeIbHOCTh IPSIMOM
U IIJIOCKOCTH B
npoctpaHctse. [Ipu3znak
NapajuIeIbHOCTH
MPSIMOMH TIOCKOCTH.
CaoiicTBa
MapajuIeIbHOCTH TIPSIMOU
U IIJIOCKOCTH.
I'eomeTpuueckue 3amaun
Ha BBIYNCIICHUE U
JI0Ka3aTelIbCTBO,
CBSA3aHHBIC C
M1apaJIETbHOCTBIO

OOyuaromuiics HayuuTcs
KJIACCU(PUIIUPOBATH B3AUMHOE
PacrosoKeHue NpsIMOH U
IJIOCKOCTH B IPOCTPAHCTBE,
IIPUBOJI COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATTLHOMN )KU3HU.
DopMyIUpOBaTh ONPEACIECHUE
MapajuIeIbHbIX MPSIMON U
IJIOCKOCTH. Jl0oKa3bIBaTh MPU3HAK O
MapajuIeIbHOCTH IPSIMOU 1
IIJIOCKOCTH; CBOWCTBA
MapajuIeIbHOCTH NPSIMOU 1
wiockoctu. O0yyaromuiics
HAy4YUTCs peuiaTh

KounTponbnas pabota
o TemMe

Kon mposepsiemoro
pe3ynbraTa:




IPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.
[ToctpoeHue ceuenus,
MIPOXOSIIETO Yepes3
JAHHYIO TIPSIMYIO Ha
yepTexe u
MapaAIIENBHOIO IPYTOr
npsmoii. Pacuer
OTHOUIEHUH.
[TapannenpHas npoexkuus,
MIPUMEHEHHUE IS
MIOCTPOEHHUS CEYEHUN
KyOa u
napajuieJenuIe/a.
CgoiicTBa
napajuiejenumnena u
npusMmsl. [lapainensHbie
mockocTy. [IpusHaku
MapajieTbHOCTH JABYX
mwrockocreil. Teopema o
MapajieIbHOCTH U
€MHCTBEHHOCTH
MIJIOCKOCTH, POXOASLIEN
yepes TOUKY, He
MIPUHAJISKALYIO TaHHOU
IJIOCKOCTH M CIIEACTBUS
u3 Hee. CBOMCTBa
napauieNbHbIX
IIJIOCKOCTEM: O
MapajuIeTbHOCTH TIPSIMBIX
nepecevyeHus: npu
TepeceYeHU  ABYX
napajuieIbHbIX
TIJIOCKOCTEH TPeTheit; 00

CTEPEOMETPUYECKHE 3a1a4U
BBIYHCIICHUS U JOKA3aTeNIbCTBO,
CBSA3aHHBIC C [1APAJLIEIBbHOCTBIO
IPSIMBIX U IIJIOCKOCTEN B
npocTtpaHcTse. Pemarh
IIPaKTUYECKHE 3a1a4 Ha
IIOCTPOCHUE CEYEHUN Ha YepTexkax
TETpa’pa U napauieicuIea.
Pewates crepeomerpruueckue
3a/1a4M, CBA3aHHBIE C [IOCTPOECHUEM
CEYEeHMH IUIOCKOCThI0. HayuuThes
POBOJUTH JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYXKIACHUS IIPU
pELIEHNN T€OMETPUYECKUX 3a/1a4
CBA3aHHBIX C [TAPAJLIEIBHOCTBIO
miockocteit. OOyuaromuiics
Hay4MTCsl CPABHUBATh U
aHAJIN3UPOBATh peaJIbHbIE
CUTYallH, CBSI3aHHBIE C
MapaJuIEIbHOCTBIO IPSIMOMN U
IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJIEJINPOBATh PEAIbHBIEC CUTYALUH,
CBSI3aHHBIE C NTAPAJUIEIBHOCTHIO
MIPSIMOM M TUIOCKOCTH B
IIPOCTPAHCTBE, HA A3BIKE TEOMETPUU




OTpe3Kax NapajuleIbHbIX
IIPSIMBIX, 3aKJI0YCHHBIX
MEXAY MapajuieIbHBIMU
IIJIOCKOCTSIMU; O
IIEPECCYCHUH IIPSIMOU ¢
IBYMsI ITapaJlJICIIbHBIMU
IIJIOCKOCTSIMU

Ilepnenauky
JSIPHOCTH
MPSIMBIX U
IUIOCKOCTEM
B
IIPOCTPAHCTB
e
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[ToBTOpEeHue: Teopema
[Tudaropa Ha mockocTy,
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TpeyronbHuka. CBoiicTBa
Ky0a ¥ IpsIMOYTOJILHOT'O
napajulesIenuneaa.
Boruncnenue s
OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM
napajuielenunese.
[lepneHIUKYISIPHOCTD
MPSIMOM U TUIOCKOCTH.
IIpusnaxk
MEePIEeHIUKYJIIPHOCTU
MIPSIMON U TUIOCKOCTH.
Teopema o
CYLIECTBOBAHHUHU U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOJALIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIEHIUKYJIIPHON K
mockocTH. [linockocty n
MEPIEHIUKYIJIIPHBIE UM
npsimMasi B
MHOTOTpaHHHKAaX.
[lepnenukynsp u

OOyuaronuiicss Hay9uTCs
aKTyaJIu3upoBaTh (HaKThl 1 METO/bI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH aHAJIOTHUH.
@OopMynMpOBATH OIIPEACIICHHUS:
NEPIEHIUKYJIAPHBIX IPSAMBIX B
IIPOCTPAHCTBE; ONPE/IEIICHNE
MPsIMOH, IEPIEHIUKYIISIPHOMN K
IJIOCKOCTH. J{oKa3bIBaTh: IeMMyY O
NIEPIEHIUKYJIAPHOCTU ABYX
napajulesIbHbIX IPSIMBIX K TPEThel
IIPSIMOM; TEOPEMBI O CBSI3U MEXY
MapajuIeIbHOCTHIO MPSMBIX U X
MEPIEHIUKYISIPHOCTBIO K
IJIOCKOCTH. J{0oKa3bIBaTh: TEOpPEMY,
BBIPAKAIOLIYIO IPU3HAK
MEPIEeHIUKYJIAPHOCTH MPSIMON 1
IJIOCKOCTH; TEOPEMY O
CYLIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOH, IIPOXOALLEN Yepe3
JTAHHYIO TOUKY U
NEPIEHIUKYIISIPHON K TaHHOU
mwiockoctu. OOyuaromuiics
Hay4YuTCcs N300paXkaTh B3aMMHO
MEePIEeHIUKYIIIPHBIE TIPSIMYIO U
miockocTs. dopmynupoBarthb
CBOMCTBO NEPIEHIUKYIISpA MO

KonTponbhas pabota
o TemMe

Kon nposepsiemoro
pe3yibraTa:




HakoHHasd. [ToctpoeHue
MEePIEHIUKYIISIPA U3
TOYKHU Ha MPIMYIO.
Teopema o Tpex
NEpIEHIUKYIIApax
(npsimast u oOpaTHas).
Yron mexny
CKpELIMBAIOIINMUCS
npssMbiMu. 1Tonck
MEePIEHIUKYISIPHBIX
MPSIMBIX C IOMOIIBIO
MEePIEHIUKYISIPHBIX
IIJIOCKOCTEMN.
OpTtoronaibHoe
IIPOEKTUPOBAHHUE.
ITocTpoenune ceuenni
Ky0a, IpU3MBl,
MPaBUIILHON TUPAMUbI C
IIOMOILIBIO
OpPTOTOHAJILHOU
npoekuuu. CHMMETpHs B
MIPOCTPAHCTBE
OTHOCHUTEIIBHO
mockocTH. [nockoctn
CUMMETpUH B
MHOTOTpaHHHUKAaX.
IIpusnaxk
MEPIEeHIUKYIIPHOCTH
MPSIMOM M TUIOCKOCTH Kak
CIIEICTBUE CUMMETPHH.
IIpaBunbHbBIE
MHOrorpaHHuku. Pacuer
paccTosHUM OT TOUKH 110
1ockocTi. CrnocoObl

OTHOIICHMIO K TUIOCKOCTH. [Tomyuut
MIpe/ICTaBJICHUE O 3HAUCHUU
NEePIIEeHANKYIISpa Ui APYTHX
obnacreit Hayku (du3HuKa,
SHEpreTUKa, JIa3epHble
TEXHOJIOTHH), B peajbHON KU3HU
(TexHHKa, OKpYXKarolas
ob6cranoBka).O0yyaronucs
HAY4YHUTCS JIOKA3bIBAaTh
YTBEPKACHUSI, CBA3AHHBIE C
MPOEKIMEN PAMON Ha TUIOCKOCTb,
HEMNEePIEeHIUKYIAPHYIO K 3TON
npsamoil. Jloka3sIBaTh TEOPEMY O
TpeX MEePIEeHIUKYIApaxX U TEOPEMY
o0paTHYIO TeOpeMe O Tpex
neprnenaukynapax. O0yyaronuiics
MOJIYYUT IPEJCTaBIE€HHUE 00
OpPTOTOHAIILHOM MPOEKTHUPOBAHHH.
OOyuaromuiics HayuuTcs
JI0Ka3bIBaTh TEOPEMY O TIPOCKITHH
TOUYKH Ha Tpsimyto. Permatsb
CTepeOMETPUIECKUE 3a/1a4H,
CBSI3aHHBIE C
MEPIIEHANKYIIPHOCTHIO TPSIMON U
MJI0CKOCTH. Pemates npukiagHbie
3aJ1auu, CBSI3aHHbIE C HAXOXKICHUEM
TeOMEeTPUUECKUX BeNUUYuH. Pemate
CTepeOMETPUIECKUE 3a/1a4H,
CBSI3aHHBIE C TPUMEHEHHEM
TEOPEMBI O TPeX MEePIEHIUKYISIPaXx,
HaXO0XJICHUEM PACCTOSIHHIM,
ITOCTPOECHHUEM IPOEKIIHAMN.
CpaBHUBAThH U aHATTU3UPOBATH
YTBEP)KJICHHSI C TIENTBIO BBISIBIICHHS




OITYyCTHUTb
MEePIEHIUKYIISIPHIL:
CUMMETpHUSI, CABUT TOUKU
10 MapajieaIbHON
npsimoid. CaBur 1o
HenapaJJieIbHOU
IIPSIMOM, U3MEHEHHE
paccTosHui

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHHH.
OOyuaronuiicss Hay4uTcs
aHAIM3UPOBATh U MOJICIIUPOBATH HA
SA3BIKC TCOMCTPHUU PCAJIBHBIC
CHUTYaIllH, CBSI3aHHBIE C
NEPIEHUKYISIPHOCTBIO IIPSIMOU U
TUIOCKOCTH; CCIIEA0BATh
IMOCTPOCHHBIC MOACIIN, B TOM YHCJIC
U C UCIIOJIb30BAHUEM arlapaTa
ayreopsl

Yrael n
paccTostHus

16

IToBTOpEHME: yroa
MEXy IPSAMbIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJILHOM
TPEYTOJIbHUKE, TEOPEMA
KocHHYCOB. lloBTOpEHHE:
YTOJI MEXIY
CKPELIMBAOIIMMUCS
IIPSIMBIMU B
IIPOCTPAHCTBE.
I'eomeTpuueckue METOBI
BBIYMCIICHUS yIJIa MEXIY
MPSIMBIMU B
MHOI'OTPaHHUKAX.
JIByrpaHHBIN yroOJI.
CBOMCTBO TUHEMHBIX
yIJI0B JBYTPaHHOIO yrJja.
[lepnenqukynspHsie
IIJIOCKOCTH.

CaolicTBa B3aUMHO
MEPIEHIUKYISIPHBIX
rockocreil. [Ipru3nak

OO0yuaromuiicsi CMOKeT
aKTyaJIu3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH aHAJIOTHH.
DopMynMpOBATH OIIPEACIICHHE
AByrpaHHoro yria. O0yyaromuics
HAy4YUTCS JI0Ka3bIBaTh CBOMCTBO
paBEHCTBA BCEX JIMHEWHBIX YIJIOB
JIBYTPAHHOT'O yIJIa.
KnaccudunupoBats qByrpaHHbIe
YTJIbI B 3aBUCUMOCTH OT UX
IpaxyCcHOU Mephl. Jloka3bIBaTh
TEOpeEMY O MpPU3HAKE
NIEPIEHIUKYJIIPHOCTU ABYX
mockocteil. @opmynupoBaTh
CleCTBUE (U3 MMPU3HAKA) O
MEPIEeHIUKYJIIPHOCTHU TIOCKOCTH,
KOTOpasi NEPIEHINKYJIIpHA PSAMOI,
10 KOTOPO# MepeceKarTcs JIBe
IIJIOCKOCTH, 3TU TUIOCKOCTSIM.
Jloka3pIBaTh YTBEPKICHHS O €r0
CBOMCTBAX; TEOPEMY U CIIECTBUE U3
Hee 0 JUaroHaJsX NpsSMOYTrOJIbHOTO

KonrponsHas padora
10 TeMe

Konx mposepsiemoro
pesyJbpraTa;




NEPIEHIUKYJIIPHOCTU
IJIOCKOCTEH; TEOpeEMa O
IIPSIMOM IIEPECEUECHUS
JIBYX TIJIOCKOCTEMH
MEePIEHIUKYISIPHBIX
TPETbEH MIIOCKOCTH.
IIpssMOyTONBHBIM
napajiesenunen; Kyo;
HU3MEPEHUS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajulesIenuneaa.
Teopema o nuaronanu
MPSIMOYTOJIbHOT'O
napajuleJienunena u
CIIEJICTBUE U3 HEE.
CrepeomeTrpuueckue u
MIpUKJIaIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PacIoI0KEHUEM NPAMBIX
U TUIOCKOCTH.
IToBTOpEHME:
CKpeIlIMBaoIuecs
IIpsIMBbIE, MTapaJIEIbHbIE
IJIOCKOCTH B
CTaHIapTHBIX
MHoOrorpansukax. [Tapa
NapajuIeIbHbIX
IJIOCKOCTEN Ha
CKPEIMBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIY
CKPEIHBAIOIUMUCS
MPSIMBIMU B ITPOCTBIX
cutyanusx. Omyckanue

napasenenumnena. Pemars
CTEPEOMETPUYECKUE 3a/1aUH,
CBSI3aHHBIE C MEPIECHAUKYIIPHOCTD
MPSIMBIX U IJIOCKOCTEH, UCTIOIb3YS
IIaHUMETPHUICCKUC (I)aKTbI u
Meroasl. [IpoBoauTh noruyecku
KOPPEKTHBIE I0Ka3aTeIbHbIC
paccyXJ1eHHs IPU PELICHUU
TCOMCTPHUYICCKUX 3aaa4, CBA3aHHbIX
C IEPHEHAUKYIIPHOCTHIO
IJIOCKOCTEHN. AHAIU3UPOBaTh U
MOJEJIMPOBATh Ha SI3bIKE T€OMETPUU
pCaIbHBICCUTYAllUN, CBA3AHHLIC C
MEPIEHIUKYISIPHOCTBIO TIPSIMBIX U
miockocreil. McecnenoBath
MIOCTPOEHHBIE MOJIETH, B TOM YUCIIE
Y C UCIOJIb30BAaHUEM allnapara
anreOpsl. Pemars npukiaanele
3a/1auu, CBA3aHHBIE C HAXOXK/ICHUEM
TCOMETPHUICCKUX BCININH




NEPIEHIUKYIISIPOB,
BBIYHCIICHUE PACCTOSHUN
OT TOYKHU 110 TOYKH;
IPSIMOM; MIJIOCKOCTH.
Beruucnenue paccrossHAM
MEXIY
CKPELIUBAIOIIMMUCS
IIPSIMBIMU C TIOMOILBIO
NEePIEHUKYISIPHON
IIJIOCKOCTH.
Tpexrpanusiii yrou,
HEPAaBEHCTBA JUIs
TPEXTPAaHHBIX YIJIOB.
Teopema ITudaropa,
TEOpEMBbI KOCHUHYCOB U
CHUHYCOB JJIs
TPEXTPAHHOTO yIJIA.
DneMeHThI chepudecKoit
TE€OMETPUH:
reoIe3M4eCKre JIMHUHU Ha
3emiie

MHororpasns
UKH

CucreMaTu3aius 3HAHWI:

MHoOrorpaHHuk 1 ero
aneMeHThl. [Tupamuna.
Buael nupamu.
[IpaBunbpHas nupamMuaa.
IIpusma. Ilpsamas u
HAaKJIOHHAs [IPU3MBI.
[IpaBuibHas mpusma.
[Ipsmont
napajuieIenuIe,
MIPSIMOYTOJIBHBIN
napasienenumnes, Kyo.
Brimykiieie

OOyyaromuiics Hay4YuTCs
aHAJIN3UPOBATh PELICHUE 3a1a4H.
PucoBars BeImyKIIBIE
MHOTOTPaHHUKU C 33JaHHBIMU
CBOMCTBAaMH; BOCCTAHABIMBATh
00K BU BBITYKJIOTO
MHOTOTpaHHHKA 1O JBYM €TI0
npoekuusiM. Jloka3piBaTh CBOMCTBA
BBIITYKJIOTO
MHOrorpaHHuka.Pucosars
BBINYKJIbIE MHOTOI'PaHHUKH C
Ppa3HOU HIEPOBOI
XapaKTEPUCTUKOM; NCCIEN0BATh

KonrponsHas pabora
0 TeMe

Kon nposepsiemoro
pe3yibrara:




MHOT'OTpaHHUKHU.
Teopema Ditnepa.
[IpaBunbHBIE U
MOJIYIIPaBUJIbHBIE
MHOTOI'paHHUKU

BO3MOXHOCTH IOJY4YECHUS
pe3yJibTaTa Ipu BapbUPOBAHUU
JlaHHbIX. JloKka3biBaTh CBONCTBA
MPaBUJIbHBIX MHOTOIPaHHUKOB.
[InanupoBaTh NOCTpOCHUE
MPaBUJILHBIX MHOTOTPAaHHUKOB HA
MOBEPXHOCTSX IPYTUX MMPABUIbHBIX
MHOTOI'PAHHUKOB

IlonsTue BCKTOpa Ha
IIJIOCKOCTH U B

kOOyuaromuics HayqIuTCs
AKTyaJIU3UPOBATh (PAKTHI U METOIBI

KonTponbhas pabota
o TemMe

12 npoctpaHcTe. CymMMma u IUTAHUMETPUH, PEJIEBAHTHBIE TEME, Kon nposepsiemoro

Pa3HOCTBL BEKTOPOB, MIPOBOAUTH aHajoruu. OnepupoBaTh pe3ynbrara.

MIPaBUIIO MOHSTHAMH: BEKTOP HA IUIOCKOCTH U

napaiesienurmnea, B IIPOCTPAHCTBE; KOMILIaHAPHBIE

YMHOXXECHHUE BEKTOpa Ha BeKTOpBI. [IpuBOIUTE IpHMEpEHI
BCKTOpr B YHrCII0, PA3JIOKCHUC (bI/ISI/I‘-IeCKI/IX BCKTOPHBIX BCJIWYHH.
HpOCTAHCTE BEKTOpa 10 0a3ucy Tpex OCfaI/IBa}“L IpaBUja BBIMOJIHEHUS
e BCKTOvaB, HEC JICKallluX B JCHUCTBHU CJIOKCHUS U BBIYMTAHUA

OJTHOM TJIOCKOCTH. BEKTOPOB, YMHOKEHUS BEKTOPA Ha

CkansipHoe YUCIIO.

MIPOU3BE/ICHUE, Jloka3bIBaTh MPHU3HAK

BBIYUCIICHUC yTJIa MCXKIY KOMITITAHAPHOCTU TPEX BCKTOPOB.

BEKTOpaMH B JloKa3bIBaTh TEOPEMY O PA3JI0KEHUH

MIPOCTPAHCTBE. T000T0 BEKTOpA MO TPEM JTaHHBIM

IIpocreiimme 3agauu ¢ HEKOMILJIAHAPHBIM BEKTOpaM

BEKTOpaMU

O6o61maromee OO0yyaromuiics Hay4YuTCs pelaTh HToroBast KOHTpOJIbHAS
MosTopentie, MOBTOPEHUE MOHATUH U CTepeoOMETpUYECKUE 3a/1a4H Ha pabota Nel
oGoGmeHHe 5 METOIOB Kypca AOKA3ATENBCTBO MATEMATHIECKHX Kox mposepsiemoro
" reomerpun 10 kiacca, OTHOILICHUN, HAXOXK/ICHUE pesysbTara:

cucreMaTmu3anus 3HAHHUH. TCOMETPHUICCKUX BCININH (JIJ'II/IH, Hrorosas KOHTpPOJIbHAA
cucTeMaTusa

WA 3HAHUU

Hcropus pa3ssButus
CTEepEOMETPHUU KaK HayKu
U €€ pOJIb B Pa3BUTUHU

YTJIOB, IJIONIAIeH, 00BEMOB).
Hcnonws30Bath Npu pelieHnN
CTEPEOMETPUUECKUX 3a]1a4

pabota No2

Kon nposepsiemoro




COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

TUTAHUMETPUYECKUE PaKThI U
MeTobl. [IpoBoauTs TOrNYecKn
KOPPEKTHBIE JI0Ka3aTeIbHbIE
pacCyXACHUs IPU PELICHUH
CTEpPEOMETPUUECKUX U
IJIAHUMETPUYECKHX 3a]ad.
CpaBHUBaTh U aHAJTU3UPOBATH
peaJIbHbIE CUTYallUH U BBIABIIATH
BO3MOXXHOCTb €€ MOJICJIMPOBAaHUS Ha
S3BIKE T€OMETPHH.

OOyuaromuiics Hay4YuTCs
MOJIETIUPOBATh PEAJIbHYIO CUTYaLUIO
Ha SI3bIKE TEOMETPUHU U HCCIIEI0BATh
IIOCTPOCHHBIE MOJIEIIN, B TOM YHCIIE
U C UCIIOJIb30BAaHUEM arlrapara
anreOpsl. Micnonb3oBathb
KOMIIBIOTEPHBIE IPOIPaMMBI IIPU
pewennu 3anad. [lomydars
IIPEICTAaBICHUE O TEOMETPUU KaK O
pa3BUBAOILICICS HAYKeE,
HCCIEAYIOIIEH OKpYKAKOLUN MUD,
CBSA3aHHOM C peaIbHbIMHU
00BbEKTaMH, IOMOTaoIell pemnTh
peayibHbIE JKU3HEHHbIE CUTYallUH O
pOJIN CTEPEOMETPHUH B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBaTh U aHATTU3UPOBATH
YTBEPXKACHHUSI C LIENBIO BBISABICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKIECHUN.
HccnenoBaTh MOCTpOEHHBIE MOJIEIH.
Vcnonp30Bath 1M(POBHIE pecypChl

pe3yibraTa:

OBILEE




KOJIMYECTBO
YACOB I10
ITPOTPAMME

102




11 KJIACC

Ne
n/m Kon Pe3ynbrathl n1esTenbHOCTH OneHouyHbIe TPOLEAYPHI
HaszBanue nye
OcHoBHOE cojiepKaHue
pasnena (Tembl) | CTBO
qac
OB
1 OO0yJarmuiics HaydYuTCs KontposbHas padora
IToBTOpEHME: KOOPAUHATHI YHarotl i P p
15 aKTyallM3upOBaTh (PaKThI U o TeMe

AHamuTtnyecka
s1 TEOMETPHUS

BEKTOpA Ha IJIOCKOCTH U B
IIPOCTPAHCTBE, CKAIAPHOE
IIPOU3BEJICHNE BEKTOPOB,
BBIYMCIICHHUE YIJIa MEXIY
BEKTOpPAaMHU B MPOCTPAHCTBE.
YpaBHeHME NPAMOHN,
MPOXOSIIEH uepes3 1Be
TOYKHU. Y paBHEHUE
MJIOCKOCTH, HOPMaJlb,
YpaBHEHUE IIJIOCKOCTH B
oTpe3kax. BekropHoe
npousBeqeHue. JInneinnbie
HEpaBEHCTBA, TUHEHHOE
IIpOrpaMMHUpPOBaHUE.
AHaMTUYECKHE METObI
pacdera yria Mexay
NPSIMBIMU U TUIOCKOCTSIMH B
MHOrorpanHukax. ®opmyia
pacCTOSAHUSA OT TOUKHU 10
IIJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue paccrostaui
OT TOYKH JI0 TUNIOCKOCTH B
KyOe U IpaBUIIbHOMN
MUpaMUIe

METO/Ibl IIJITAHUMETPUH,
pEJIEBaHTHBIE TEME, IPOBOIUTH
aHasiornu. CBOIUTH IEUCTBUS C
BEKTOPAMHM K aHAJIOTMYHBIM
JEHCTBUAM C UX KOOPAUHATAMHU.
Bbr4ucasaTh ¢ MOMOLIBIO
CKaJIIPHOT'O YMHOXKEHMSI JUTUHbI
BEKTOPOB, YIJIbl MEXy HUMH,
yCTaHaBIIMBATh
NEPIEHIUKYJIIPHOCTh BEKTOPOB.
BbIBOIMTE ypaBHEHNE IIIIOCKOCTH
U (popMyITy pacCTOSTHUS OT TOUKH
110 TiockocTu. O0yyaromuncs
HAy4uTCs peulaTh 3a/1a4y,
co4derast KOOpAUHATHBIN U
BEKTOPHBIN MeToAbl. [IpoBoauTh
JIOTUYECKH KOPPEKTHBIE
JI0Ka3aTeNbHbIE PACCYKIEHUS TIPU
pEeIlIeHNU FeOMETPUUECKUX 3a]1a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOIOMETO/A.
AHanM3upoBaTh U MOAEIUPOBATH
Ha SI3bIKE TEOMETPUU peajbHbIe
CUTYallH, CBSI3aHHBIE BEKTOPaMU

Konx mposepsiemoro
pesyibpraTa;




1 KoopauHaramu. Hccienosars
MOCTPOCHHBIE MOJIENIH, B TOM
YHCJIE U C UCII0JIb30BAHUEM
amnmnapara ajreopsl.

[ToBTOpEHME,
00001IeHHE U
CcHCTeMaTH3aIu
s1 BHAHU U

15

CeueHust MHOIOIPaHHUKOB:
CTaHapTHbIE
MHOT'OTPaHHUKH, METO]1
CJIE[I0B, CTAaHAAPTHBIC
IJIOCKOCTH, IT€PECEUEHUst
IPSIMBIX U IIJIOCKOCTEH.
[TapamienbHbIE IPSIMBIE U
IUIOCKOCTH: MTapaJljIeJIbHbIE
CEYEHUs, pacueT
OTHOLICHUH, YIJIBI MEXKIY
CKpEIIMBAIOIUMUCS
IPSIMBIMHU.
[IepnieHauKynspHBIE
IPsSIMBIE U TUNIOCKOCTH:
CTaH/IapTHbBIE Maphbl
NEPIEHIUKYIJIIPHBIX
IIJIOCKOCTEN U NMPSAMBIX,
CUMMETpUN
MHOTOTPaHHHUKOB, TEOpeMa
0 TpeX NEePIEeHIUKYIIApax,
BBIUMCJICHUS UTMH B
MHOTOTpaHHHUKAaX.
IToBTOpEHME: MIIOIIAAN
MHOT'OYTI'OJIbHUKOB,
(bopMyIIBI TS TUTOTIA/ICH,
CO00pakeHMs MOJ00uSI.
IImomaay ceuenuit
MHOTOTPaHHHUKOB: IUIOIIAIN
ITOBEPXHOCTEH, pa3pe3aHus

OOyuarouuiicss HAy4UTCsl CTPOUTH
ceyeHus. Pematp
CTEPEOMETPUYECKUE 3a7aul Ha
JTI0KA3aTeIbCTBO MAaTEMAaTUYECKUX
OTHOIICHUH, HAXO0KICHIE
reOMETPUUYECKUX BEIUYUH (JUIHH,
YIJIOB, IIIOIIa e, 00BEeMOB).
Hcnonp30BaTh IpU pelIeHUU
CTEPEOMETPUYECKUX 3a/1a4
IUIaHUMETpUYecKue (pakTol U
MeToabl. [IpoBoauTE JOTHYECKH
KOPPEKTHBIE JI0Ka3aTeIbHbIe
PaCCyXKJICHUSI IPU PEIICHUH
CTEPEOMETPUUYECKUX 3a]1a4.
CpaBHUBATH U aHATU3UPOBATH
pealibHbIe CUTYallUH U BBISIBIISTH
BO3MOKHOCTh €€ MOJICTTUPOBAHUS
Ha S13bIKE T€OMETPHH.
MoaenupoBaTh peaqbHYIO
CUTYAIIMIO Ha SI3bIKE TEOMETPUU U
HCCJIEI0BATh TOCTPOEHHbIE
MO/IEJIH, B TOM YHCJIE U C
HCIIOJIb30BAaHUEM arrapaTa
anre6psl. Micnons3oBath
KOMITBIOTEPHBIC TIPOTPAMMBI ITPH
pelleHrH 3a71a9b

KoHntposbHas
paborta
1o
TEME
Kon mposepsiemoro
pe3ynbTaTta:




Ha 4acTH, COOOpaKeHUs
monoous

O0beM
MHOTOTPaHHUK
a

17

O6beMm Tena. O6beM
IPSIMOYTOJIBHOT'O
napauenenunena. 3axiaduu
00 ynBoeHUH Ky0a, 0
KBaJpaType Kyoa; o
TPUCEKLUH YIJIa.
Crepeomerpuueckue
3aJlauu, CBA3aHHBIE C
00BEMOM MPSAMOYTOJIBHOT'O
napaJenenunesa.
IIpuxnanHeie 3aauu,
CBSI3aHHBIE C BBIUUCIIEHUEM
o0bemMa NpsSIMOYTroJIbHOTO
napannenenunena. O6vem
IIPSAMOM IIPU3MBI.
Crepeomerpuueckue
3a/1a4yM, CBSI3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
IPSIMOM TIPU3MBI.
[TpuknanHble 3a1auu,
CBSI3aHHbBIE C 00BEMOM
IIPSAMOM TIPU3MBI.
Boruncnenue 06beMoB Te
C TIOMOIIIBIO
OTpeIeNIEHHOr0 UHTEerpaa.
O06beM HaKJIOHHOM MPU3MBI,
nupamuasl. Dopmyna
o0beMa MUpPaMUJIbI.
OTtHo1eHue 00bEMOB
OUpPaMUJI C OOIIUM YTIIOM.
CrepeoMeTrpuueckue
3a]auu, CBSI3aHHbIE C

OO0yJarmuiics HaydYuTCs
CBOOOHO OMEPUPOBATH
MOHATUSAMH: 00BEM Tel1a, 00beM
MPSIMOYTOJIBHOTO
napajuiesienumnena.
®opMyJIUPOBATH OCHOBHBIE
CBOMCTBAa 00beMOB. /[0Ka3bIBaTh
TeopeMy 00 oObeme
MPSIMOYTOJIBHOTO
napajuieNienunena, CiIeCTBUS U3
Hee. Pemate ctepeoMerpuyeckue
3aJ1a4M, CBA3aHHbIE C
BBIYHCIICHHEM 00bemMa
IPSIMOYTOJIBHOTO
napajuiesenunesaa, Npu3Mbl.
CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIACHHS C TEITBIO
BBISIBJICHHSI IOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHui. AHAIU3UPOBATh U
MOJICTTUPOBATH Ha SI3BIKE
TreOMETPUHU pealibHbIe CUTYAIIUH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuieNienumne/1a, IPU3MbI,
nupamuel. MccnenoBath
MMOCTPOCHHBIE MOJICITH, B TOM
YHCIIe ¥ C UCIIOJIb30BAaHUEM
anmnapara anreopsl. BeiBoauth
OCHOBHYIO HHTETPAILHYIO
bopmymy JJ1sl BEIYHCIICHUS
00BemMoB Ten. Jloka3bIBaTh

KonTponbhas
paborta
o
TeEME
Kox mnposepsiemoro
pe3ynbraTa:




00beMaMH HAKJIIOHHOM
IIPU3MBI, TUPAMUBL.
IIpukiagHele 3a1a4u 110
teme «O0BEMBI TEN,
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOH NPU3MBI,
nupamuael. [Ipumenenue
00beMoB. Beruncienue
paccTosiHus 10 IUIOCKOCTH

TeopemMy 00 0ObeMe HaKJIOHHOM
MPU3MBI Ha IPUMEPE TPEYTOJIBHOM
NPU3MBI U JJ151 TIPOU3BOJIBHOM
npu3Msbl. Jloka3pIBaTh TEOPEMY:
00 00bemMe nupaMubl,
dbopMynupoBaTh CIEICTBUS U3
Hee: 00beM YCeUeHHOM
nupaMuibl. Beioautes hopmyiny
JUISL BBIYUCIICHHSI 00BEMOB
YCEYEHHOM IMUPAMHUIbI

Tena BpameHus

24

[unuHapudeckas
MOBEPXHOCTh, 00pa3yrolue
LUJIMHIPUYECKOU
noBepxHocTu. Llunuuap.
IIpsiMo#t kpyroBou
mumHap. [Tnomans
MOBEPXHOCTH LIMJIMHAPA.
Konuueckas moBepxHOCTb,
00pa3yronine KOHHIeCKOM
nosepxHoctu. Konyc.
Ceuenue koHyca
IUIOCKOCTBIO,
MapajuieIbHOM MIIOCKOCTH
OCHOBaHUA. Y CEYCHHBIN
KoHyc. M300paxenue
KOHYCOB U YCE€UECHHBIX
KoHycoB. [nomane
OOKOBOI TOBEPXHOCTHU U
ITOJIHOM ITOBEPXHOCTH
KOHYyca.
CrepeomeTpuyeckne
3a/1a4M Ha JOKa3aTeIbCTBO
Y BBIUUCIICHUE,
MIOCTPOEHUEM CEUEHU U

OOyyaromuiicst Hay4YuTCs
CBOOOJIHO ONIEPUPOBATH
HNOHITUSIMU: LUJIMHAPUYECKAs
MIOBEPXHOCTH, IMIIMHAP. M3ydaTs
CIO0COOBI OJTyYEHUs
LWIMHIPUYECKON IIOBEPXHOCTH,
nuuHpa. U3006paxaTs HUIMHAP
U €0 CEYEHUS TUIOCKOCTHIO.
CB000OIHO OonepUpOBaThH
MOHATHSIMH: KOHUYECKAs
MOBEPXHOCTh, KOHYC, YC€UEHHbIN
KOHYC. M3y4uT criocoOsl
MOJYYECHUSI KOHUYECKOU
IIOBEPXHOCTH, KOHYCA.
N300paxaTh KOHYC U €r0 CEYEeHHUs
IJIOCKOCTBIO, IIPOXOASIIEN Yepe3
0Cb, U TNIOCKOCTBIO,
NEPIEHIUKYIJIPHON K OCH.
BreiBonuTh hopmyIbl 115
BBIYUCIICHUS] OOKOBOI U TIOJTHOM
MMOBEPXHOCTEN TEJI BPAILICHUSI.
Pemars crepeomeTpruueckue
3aJ1a4uM, CBA3aHHbIE C TE€JIaMHU
BpallleHUs, HAX0XKJIEHUEM

KonrponsHas pabora
10 TeMe

Konx mposepsiemoro
pesyibpraTa;




LWIMH]pa, KOHYca.
[Tpuxnanueie 3a1auu,
CBSI3aHHBIE C LIUJIUHIPOM.
Cdepa u map. I[lepeceuenue
cdepsl U mapa ¢
iockocThio. Kacanue
mapa u cepsl
IUIOCKOCTBI0. By u
M300pakeHue 1apa.
YpaBHenue chepsl.
[Tnomane chepsl u ee
yactei. CuMmeTpus cepbl
U 11apa.
Crepeomerpuueckue
3aJ]a4M Ha JOKa3aTelbCTBO
Y BBIYHCIICHUE, CBSA3aHHBIC
co cepoii 1 mapom,
MIOCTPOEHUEM MX CEUCHHI
10cKocThIO. [IpuKinaaHbie
3a/1a4M, CBA3aHHbBIE CO
cdepoii u mapom.
[ToBTOpEHUE: OKPYKHOCTH
Ha MJIOCKOCTH, BBIYUCIICHUS
B OKPY>KHOCTH,
CTaHJapTHBIE MOA00MS.
Pasznuunbie koMOWHAIIN
TeJ BpaIleHUs U
MHOTOTPAaHHUKOB. 3a/1a4n
o teMe «Tena u
MOBEPXHOCTH BpaILlEHUs»

1o OOKOBOH | MOJHOM
MOBEPXHOCTH, IOCTPOCHUEM
ceyeHuil. Mcnosb3oBate npu
pellIeHnu 3a1au
TUTAHUMETpUIecKue (PaKkThl U
MeToabl. O0yvaromuncs
HAy4YUTCS CPaBHUBATH U
AHAIM3UPOBATH YTBEPXKJICHUS C
[EJTBIO BBISIBIICHUS JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil. AHATU3UPOBATh U
MOJICTTUPOBATH Ha SI3bIKE
reOMETPUHU pealibHbIe CUTYAIIUH,
CBSI3aHHBIE C KOHYCOM U
uuuHIpoM. McenenoBarth
MIOCTPOCHHBIE MOJICITH, B TOM
YHCIIe ¥ C UCIIOJIb30BAHUEM
anmnapara ajreopsl
AKTyanu3upoBaTh (HakThl U
METO/TbI ITITAHUMETPHH,
pelieBaHTHBIE TEME, POBOIUTH
anasjoruu. CBoOOAHO
OTIepUpPOBATh MOHATUSIMHU: chepa
U 11ap, MEeHTP, PaJNYC, TUAMETP
cdepsl u mapa. MccnenoBatsb
B3aMIMHOE PACITOJIOKECHHE Chephl
U TUIoCKOCTH. POPMYTUPOBATH
onpezeseHue KacaTeIbHOU
TJIOCKOCTH K
chepe.OOyuaromuiicss HAYIUTCS
JTIOKA3bIBaTh TEOPEMBI O CBOICTBE
Y MIPU3HAKE KacaTeIbHON
TI0CKOCTH. BriBOAUTH hopmymty
JUTSI BEIYMCIICHUS TUTOIIA TN Cephbl




yepes paaunyc cdepsl. Pemars
CTepeOMETpUYECKHUE 3a1a4H,
CBsI3aHHBIE CO cpepoit U mapom,
HAXO0XJICHHUEM IUIOMIAu Cephl U
€€ 4acTel, MOCTPOEHUEM CEUEHU M
cdepsl U mapa. AHAIU3UPOBATH U
MOJIEJIMPOBATh Ha SI3bIKE
reOMEeTPUHU pealibHbIe CUTYAlIUH,
CBSI3aHHBIE C APOM U cPepoil.
OO0yyaromuiicst Hay4uTCsl pelaTh
MPOCTHIE 33]1a4H, B KOTOPBIX
GurypupyroT KOMOMHAIUU TEJ
BpallleHUsl U MHOTOTPAaHHUKOB.
Hcnons30Bath Npyu pelIEHUN
3aJ1a4, CBA3aHHBIX CO cepoil u
11apoM, MJIaHUMETPUUECKUE
dakTel 1 MeTobl. O0yyaromuiics
HAY4YUTCS periaTh
CTEPEOMETPUYECKHUE 3a1aUH,
CBsI3aHHBIE C TEJIaMH BpAICHMUS,
IIOCTPOEHUEM CEUECHUH TEN
BpaIlleHUs, C KOMOWHAITUSMU Tell
BpallleHUsI U MHOTOTPAHHUKOB.
[TIpoBOOUTH JIOrHYECKH
KOPPEKTHBIE IOKa3aTeIbHbIE
paccyX/1eHHUs NPU pEeLIeHUH
reOMEeTpUUYECKUX 3a7ad,
CBSI3aHHBIX C
MEPIEeHIUKYISIPHOCTHIO
IJIOCKOCTEN. AHAJIN3UPOBATH U
MOJIETTUPOBATh Ha SI3BIKE
TEOMETPHH PeaTbHBIC CUTYAIIHH,
CBSI3aHHBIE C MHOTOTPaHHUKAMHU.
Uccnenosats mOCTpOEHHBIE




MOJIENIH, B TOM YHCJIE U C
UCIIOJIb30BaHUEM arapaTa
areOpbl

IInomamu
MMOBEPXHOCTHU U
00BEMEI
KPYTIJIBIX TEI

O6bem nunuHapa. Teopema
00 00beMe MPSIMOTO
uwimHapa. [nomanu
OOKOBOM M IMOJTHOM
MOBEPXHOCTH IIMIIUHPA.
Brruncnenne 06beMoB Ten
C TIOMOIIIbIO
OTIpE/ICIIEHHOTO HHTETpaa.
O6bem konyca. [Tnomanu
OOKOBOM U MOJTHOM
MOBEPXHOCTU KOHYCA.
Crepeomerpuueckue
3aJ]auu, CBS3aHHBIE C
BBIYHCIICHHEM 00BEMOB
HWIMH]IpA, KOHYCA.
[IpuxnagHeie 3axa4n Mo
Teme «OO0beMbl U ILTOMIATN
nosepxHoctel Ten. OobeM
rapa ¥ 1mapoBOTo CEeKTopa.
Teopema 06 o6beMe m1apa.
[Tnomans chepsl.
Crepeomerpuueckue
3a/1a4yM, CBSI3aHHBIE C
BBIYHCIICHHEM 00BHEMOB
rapa, mapoBOTro CETMEHTa,
IIAPOBOTO CEKTOPA.
[IpuknanHbie 3a1a4u MO
TeMe «OO0BEMEI TEI,
CBSI3aHHBIE C 00bEMOM
mapa v Momaasio chepol.
COOTHOIIEHUS MEXK]TY

OO0yygarommiicss CMOKET CBOOOIHO
ONEepUPOBATH MOHITUSIMU: 00bEM
TeJa, IIoUIa b TOBEPXHOCTH.
dopmynrpoBaTh OCHOBHbBIE
CBOICTBa 0OBEMOB.
OO0yJarmuiics HaydYuTCs
JIOKa3bIBaTh TEOPEMBI: 00 00BeMe
WIMH]IPA; 00 00beMe KOHYca.
BreiBonuTh (hopmyIibl 11t
BBIYHCIICHHSI 00bEMa YCEUESHHOTO
konyca. HccrnenoBarpb
MMOCTPOCHHBIE MOJICITH, B TOM
YHCIIe ¥ C UCIIOJIb30BAHUEM
annapara ajreOpsl. Y3HaeT
BO3MOXXHOCTH pEIICHUS 3a/1a4 Ha
MTOCTPOCHHE ITUPKYJIEM H
JIMHENKOM, 0 KJIaCCHUYECKHUX
Hepa3penmnMbIX 3a1adax. CMOXeT
CBOOOJTHO OTIEPUPOBATH
MOHSTHSIMH: IAPOBOM CETMEHT,
IaPOBOM CJIOM, IIAPOBOM CEKTOD,
OCHOBaHHUE M BBICOTA CETMCHTA,
OCHOBaHHE U BBICOTA IIAPOBOTO
ciost. OOy4JaronIuiicss HayuYuTCs
BBIBOJIUTEH (DOPMYIIBI JIJISt
HaxXO0XJICHHUS 00HEMOB IIIAPOBOTO
CETMEHTa, MAapPOBOT0 CEKTOPa,
miomaau chepsl. Jloka3piBaTh
TeopeMy 00 oObeMe mIapa.
Pemate crepeomerpuyeckue
3aJlauu, CBSA3aHHbBIE C 00bEMOM

KonrponsHas pabora
10 TeMe

Konx mposepsiemoro
pesyJbraTa;




IUIOLIA/IIMU [TOBEPXHOCTEN 11apa, I1apoBOro CerMeHTa,

U 00beMaMM MMOIOOHBIX Tel. | I[IAPOBOI0 CEKTOPA, INIOIAAbIO
[TonoOHEbIE TENa B cdepol. CpaBHUBATH U
npocTpaHcTBe. M3MeHnenue aHAJIM3UPOBATh YTBEPIKIECHUS C
o0bema Ipu moao0uH. LIEJIbIO BBISBIICHUS JIOTHUECKU
Crepeomerpuueckue KOPPEKTHBIX U HEKOPPEKTHBIX
3aJa4u, CBA3aHHBIE C paccyx1eHui. AHAIU3UPOBATh U
BBIUUCIICHEM 00BEMOB TEI MO/JICJINPOBATh Ha S3bIKE

U ILI0LA/Ied IOBEPXHOCTEN TE€OMETPUH pealIbHbIE CUTYALIUH,

CBSI3aHHBIE C 00BEMOM I11apa,
[IApPOBOTO CErMEHTa, IIIapOBOTO
CETMEHTA, TUIOIABI0 ChEepHI.
CB00OIHO ONIEPUPOBATH
MOHSITUEM: TTOAOOHBIE TEJa B
MPOCTpaHCTBE. BBIUNCIATH
00BEMBI TEJI C TTIOMOIIBIO
OTIpeIeIEHHOr0 UHTEerpaa.
Pemate crepeomerpuyeckue
3aJ1a4M, CBS3aHHBIE C
COOTHOIIECHUSIMHU MEXKTY
TUIOMIA/IIMU TTOBEPXHOCTEN U
00BbeEMaMH MTOJO0HBIX TEJI.
[TpoBOAKUTH TOTUYECKH
KOPPEKTHBIC JIOKA3aTeTbHbBIC
paccyXaAeHUs NP PeIIeHUH
TEOMETPHUYECKUX 3a7ad,
CBSI3aHHBIX C BHIYHUCIICHHEM
00BEMOB TeJl C TTOMOIIBHIO
OTIpe/IeIEHHOTO UHTETpara,
HAXO0XJICHUEM COOTHOIICHHS
MEXTy TUTOIIAISIMU
MOBEPXHOCTEN U 00beMaMu
MOIOOHBIX TeJ. AHATU3UPOBATH U
MOJICJTUPOBATH Ha SI3bIKE




TCOMCTPHUH PCAJIbHBIC CUTYyaAllUH,
CBsI3aHHBIE C 00bEMAMU U
IMOBCPXHOCTAMMU TCJI, HA
J0Ka3aTeJIbCTBO U HA HAXO0XJICHHUEC
TCOMECTPHUYCCKUX BCINYNH

OO0yuarouiics HayIuTCs

KonrponsHas pabora

5 CBOOOJTHO OTIEpUPOBATH o TeMe
HOHSATUSAMH: OTOOpakeHUe Kox nposepsiemoro
IIPOCTPaHCTBA Ha ce0sl, ABMIKEHUE pe3yibTrara:
JIBMO>KEHUS IPOCTPAHCTBA. IPOCTPAHCTBA; LIEHTPAJIbHAS,
OtoOpakeHusi. J[BU>keHus M | oceBas U 3epKajibHasi CAMMETPUH,
paBeHcTBO (uryp. Obuiue napaiesibHbli IepeHoc;
cBoiicTBa IBUKEHUI. Buibl PaBEHCTBO U MO700He HUryp.
JBYDKEHUH: MapasuiebHbII Jloka3bIBaTh YTBEPXKICHHS O TOM,
NIEPEHOC, LIEHTpaJIbHas YTO LIEHTpPaJIbHAS, OCEBAs U
JIBIOKEHUS CUMMETpUS, 3epKajibHas 3epKaJIbHasi CHMMETPUH,
CUMMETpHS, TIOBOPOT napajuleIbHbIA IEPEHOC
BOKPYT IPSMOH. SBIISIIOTCS! IBUKECHUSMHU.
[Ipeo6pa3oBanus nogoous. OnepupoBaTh MOHATUAMU:
[Tpsamas u chepa Ditnepa. npsmMas 1 chepa Ditnepa.
I'eomerprueckue 3agaun Ha OOyyaromuiicst Hay4uTCs pelaTh
IpUMEHEHHE JABHKEHUS reoMEeTpHUECKHUE 3a]1au C
HUCIIOIB30BAHUEM JIBIOKCHHUI.
Vcnonb30BaTh NpH pelieHNH
3aj1a4 IBIKEHHS TPOCTPAHCTBA U
UX CBOMCTBA
Ob6o0611aro1iee MOBTOpeHNE OOyuaromuiics HayquTCs penaThb KonrtponsHas pabora
TIOHSATHI U METOJIOB Kypca CTepeoMEeTpUYECKHUE 3a7aun Ha o TeMe
IToBTOpeHue, 17 | reomerpun 10-11 knaccos, JI0Ka3aTeIbCTBO MaTEMAaTUYECKHX Kox mposepsiemoro
00o011IeHne 1 CUCTeMaTH3alusl 3HaHHUH. OTHOIIICHWA, HAXOXKICHNE pe3yibTara;
cucTeMaTu3anu Hctopus pa3Butus reOMETPUYECKUX BETHYUH (IJIUH,
sl SHAHUHN CTEPEOMETPUHU KaK HAYKU U YTJIOB, TUIOMIA/CH, 00BEMOB).

€€ poJIb B pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX

M cronb30Bath MpH pelieHUH
CTePEOMETPUICCKUX 33719




Y KOMITbIOTEPHBIX
TEXHOJIOTUH

TUTAHUMETPUYECKUE aKThl U
MeTobl. [IpoBoauTs orndecku
KOPPEKTHBIE JI0Ka3aTeIbHbIE
pacCyXIeHHUs IIPU PELICHUH
CTEPEOMETPUYECKUX U
IUTAHUMETPUYECKUX 3a7ad.
CpaBHUBATh U aHAJIM3UPOBATH
pEalIbHBIE CUTYALlUH U BBISIBIISTD
BO3MO>KHOCTb €€ MOJIEJTMPOBaHUs
Ha SI3bIKE TE€OMETPUHU.
OOyuaromuiics HayuuTCcs
MOJEIINPOBATh PEAIBHYIO
CUTYaLUIO Ha SI3bIKE TEOMETPUHU U
HCCJIEN0BATH IOCTPOCHHBIE
MOJIEJIN, B TOM YHUCIIE U C
HCIIOJIb30BAaHNEM alllapara
anreOpsl. Micnonb3oBath
KOMIIBIOTEPHBIE IPOTPAMMBI IIPU
pewenny 3aga4d. OOyyaromuics
MOJIYYUT IPECTABICHUE O
TEOMETPHUHU KaK O Pa3BUBAIOLIEHCS
HayKe, HCCIeAYIOUIEH
OKPY’KaIOIIHUM MUD, CBI3aHHOM C
peaTbHBIMH OOBEKTAMH,
MIOMOTAIOIIEH PEINTD PeaIbHbIE
JKU3HEHHBIE CUTYalLlUU O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

OBILIEE
KOJIMYECTBO
YACOBIIO
[TIPOTPAMME

102

HToroBast KOHTpOJIbHAs
pabota Nel

Kon nposepsiemoro
pe3yinpTaTa:

HTorosasi KOHTpOJIbHAs




pabota No2

Konx mposepsiemoro
pesyJbraTa;




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHH s

DJIEeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpsIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ToHsATHUS CTEpEOMETPHH: TOUYKA, IPSAMas,
IUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
npaBuiIa N300paKEeHUS Ha PUCYHKE
TUTOCKOCTH, MApPAILICIIBHBIX TIPSIMBIX
(OTpE3KOB), CepeaMHBI OTPE3Ka

[MousTHS: IepeceKaroImecs MI0CKOCTH,
NIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
HOJIYTIPOCTPAHCTBO

[MousTHS: IepeceKaroInecs MIOCKOCTH,
NIEPECEKAIOIINECS MPSMast U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHUKH, U300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
ciencTsus n3 HuX. CiocoOnl 3a1aHus




MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603HaYeHUS MPSAMBIX U TIJIOCKOCTEH

10

N3o0pakeHne ceueHnid MupaMu/ibl, Kyoa u
IPU3MBI, KOTOPBIE MPOXOASAT Yepe3 X
pE€6pa. N3o0pakeHne nepeceueHus
IIOJIYYEHHBIX II0OCKOCTEeH. PackpamBanue
MIOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU

11

N306paxkenue ceueHuit nupamuabl, Kyda u
HPU3MBI, KOTOPbIE IPOXOIST Yepe3 uX
pé€bpa. M3o0pakeHne nepecedcHus
HOJYYEHHBIX IUIOCKOCTeH. PackpammBanue
IMOCTPOCHHBIX CeUeHUI Pa3HbIMU LIBETAMU

12

H300paxeHne cedeHnit mupamMmuibl, Kyoa u
NPU3MBI, KOTOPBIE POXOSAT Yepe3 uX
p€opa. M3o0pakeHne nepeceueHus
IIOJIY4EHHBIX IJI0CKOCTEeN. PackpamBanue
MIOCTPOCHHBIX CEUCHUN Pa3HBIMU I[BETAMU

13

N300pakeHne ceueHnit mupaMubl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UxX
pEbpa. N3o0paskeHue nepecevyeHus
MIOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU LIBETAMU

14

Mertop cie0B i TOCTPOSHUS CeUeHUN

15

Mertopa cieoB Ui HOCTPOSHUS CeUEHUI.
CaolicTBa niepece4eHnii MpsIMbIX U
IIJIOCKOCTEMN

16

MerTon cieoB [UIsl IOCTPOEHUS CEUEHUH.
CBolicTBa IEPECEUYECHNUN MTPSIMBIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceuenuii B mupamuse, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIHCh I1aroB
IIOCTPOEHUS




18

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MIOCTPOEHUS

19

[TocTpoenue ceueHuii B mupamuze, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
MIOCTPOCHHUS

20

[TocTpoenue ceueHuii B mupamuze, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
IIOCTPOCHUS

21

[ToBTOpenue mannmerpun: Teopema o
IPONOPLMOHANIBHBIX oTpe3kax. [logoOue
TPEYrOJIbHUKOB

22

[ToBTOpeHue mianuMerpuu: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPHH

23

KonTtponsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3aumHoe pacnionoxeHue npsiMbIx B
npoctpadcTBe. CKpelBaroIuecs
npsimble. [Ipu3Haky cKkpelmuBarommxcs
npsimbix. [lapanenbHble npsiMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMO MapasuIeIbHON
JIAHHOM IPSIMOM, IMIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAIleH HA JaHHOU
npsAMoi. Jlemma o nepeceyeHun
MapajuIeIbHbBIX NPSIMBIX MIIOCKOCTHIO

26

[TapamnenbHOCTh TpeX MpsiMbIX. Teopema o




TpEX MapajuleNbHbIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS IPAMBIX

27

[TapamnensHOE MPOESKTHPOBAHHE.
OcCHOBHBIE CBOICTBA apaJlJICILHOTO
npoektupoBanus. 300paxeHne pa3HbIx
¢buryp B mapayuieaIbHON IPOEKIMU

28

[lenTpanbHas MpoeKIus. YToJi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXy MPSIMBIMHU

29

3aayn Ha 10KA3aTEIBCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C
pacIon0oKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[TonATHS: mapamuIeIbHOCTD MPSAMOMN U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
NapajuIeIbHOCTU MPSIMON U TJIOCKOCTH.
CaoiicTBa NapajyIeIbHOCTH NPAMOU U
IJIOCKOCTH

31

['eomeTpryeckue 3aaun Ha BBIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapaJuIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHue cedenus, IPOXOAAILErO Yepes
JIAHHYIO IIPSIMYIO Ha 4EPTEkKE U
[apajuIeJIbHOTO APYrou npsamMon. Pacyér
OTHOILLIECHUN

33

[TapannenpHast npoeKUns, IPUMEHECHHE
JUTSI TIOCTPOCHHUS CEUSHUH KyOa U
napasienenunena. CBorcTa
napajuiejenuneaa u Npu3Msl

34

[TapannensHble iockocty. [IpusHaku
NapaJUIEIbHOCTH JBYX IUIOCKOCTEN

35

TeopeMa 0 MapaJuICIIbHOCTHU U
CANMHCTBCHHOCTH ITIJIOCKOCTH, HpOXO)ISIHIeI\/’I




yepe3 TOUKY, He TPUHAIJICKAITYIO TaHHOU
IUIOCKOCTH U CJIE/ICTBUS U3 HEE

36

CBolicTBa napauiesIbHBIX IIOCKOCTEH: O
napajuieIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPHU TIEPECEUCHUHN JIBYX MMapalIeIbHBIX
IIJIOCKOCTEN TPEThen

37

CBoiicTBa mapaylyICIbHBIX TIOCKOCTEH: 00
OTpEe3Kax NapalyIeIbHBIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]Ty MapaljieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEYCHUH TIPSIMOI C
JBYMsI TTapaJIEIbHBIMU TIOCKOCTSIMH

38

[ToBropenue: Teopema [ugaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOIO
napajuesenumnena

41

Brruucnenue yMH 0Tpe3KOB B KyOe U
IPsIMOYTOJIBHOM Mapajiesenumeie

42

[IepnieHAMKYIAPHOCTD NPAMOU U
nockocty. [Ipusnak
NEPIEHAUKYIISIPHOCTH IPSIMOM U
IIJIOCKOCTH

43

[IeprieHAUKYIAPHOCTD NPAMOU U
nockocty. [Ipusnak
NEPIEHAUKYIISIPHOCTH IPSIMOM U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOIAILIEH
4yepe3 TOYKY MPOCTPaHCTBA U
MIEPICHINKYIISIPHOMN K IJIOCKOCTH

45

IInockoctu u NEPHNCHAUKYJIAPHBIC UM




MMPpAMBbIC B MHOI'OI'pPaHHUKAX

46

[IimockocTH U NepHeHIUKYIIPHbIE UM
IPsIMBIE B MHOTOI'PaHHHUKAX

47

[lepnenuKynsip ¥ HaKJIOHHAS.
[TocTpoeHune nepneHuKyIIspa U3 TOUYKH Ha
IPSIMYIO

48

[TepieHauKyIIAp ¥ HAKJIIOHHASL.
[TocTpoenue nepneHuKysgpa U3 TOUYKU Ha
IPSIMYIO

49

Teopema o TpEX nepHeHAUKYIApax
(mpsimast u oOpartHas)

50

Teopema o0 TpEX nepHeHAUKYIApax
(mpsimasi 1 oOpatHasi)

o1

Yron MCIKAY CKPCIINBAOIIUMUCA
IMPAMBIMHA

52

[Tonck neprneHIuKyIapHBIX MPSAMBIX €
MIOMOILBIO IEPIEHIUKYIISPHBIX
IJIOCKOCTEN

53

OpTOI‘OHaJ'ILHOC IMPOCKTUPOBAHUC

54

[TocTpoenue ceuennii kyoa, MpU3MBl,
IIPABWJIBHOM MUPaMU/IBI C TIOMOIIBIO
OPTOTOHAJIBHON IPOEKIIUU

55

[TocTpoenue ceuenuii kyba, MpuU3Msl,
IIPABWJIBHOM MUPaMUJIBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKOCTH. [ImockocTu
CUMMETpPU B MHOTOIpaHHHUKaX

57

[Ipu3Hak nepneHaAuKyIIpHOCTH MPSIMOH U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPaccTOSTHUM OT TOYKHU J0 IUNIOCKOCTH

60

CnocoObl OyCTUTh NEPIIEHANKYISPDI:
CUMMETpHUSI, CABUT TOYKHU I10
napasuieibHON psMO

61

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

62

KonTtponsnas padora "B3anmuoe
pacnoIoKeHHe NPSAMBIX U IIIOCKOCTEH B
npoctpaHcTae"”

63

[ToBTOpEHME: yroy Mexay NpsSMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKPEILMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/ILIeCKI/Ie MCTOAbI BEIYMCIICHUA
yria MKy NpAMbBIMA B MHOT'OI'PAaHHUKAX

66

JIByrpansbiit yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnennukynspueie miaockoctu. CBoiicTBa
B3aUMHO MEPIECHIUKYISPHBIX MIJIOCKOCTEM

68

[Ipu3Hak nepneHauKyJIsIpHOCTH
IIJIOCKOCTEH; TEOpeMa O MpsMOK
MEePECEUCHUS ABYX MIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEN MIIOCKOCTU

69

[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiejenuneia

70

Teopema 0 1MaroHany NpsMOYTOJIbBHOTO
napaJuleJenuIea u CIEACTBUE U3 HEE




71

CrepeomeTpryuecKue 1 NpUKIaJIHbIe
3aJ1auu, CBS3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

72

[loBTOpEHUE: CKpelMBaroInecs IpsMbIE,
napaelibHble INIOCKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHHUKaX

73

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

74

PaccrosiHre OT TOUKU 10 MIIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

75

Brluncnenue paccTosHUN MEXIY
CKPEIIHBAIOIIUMHUCSA MIPSIMBIMU C
IIOMOIIBIO NEPIEHAUKYIISIPHOHN IUNIOCKOCTH

76

TpéxrpanHsbIil yTroi, HEpaBEeHCTBA IS
TpexrpanHbIx yrioB. Teopema IIudaropa,
TEOpEeMBbl KOCHHYCOB M CHHYCOB ISl
TPEXTPAHHOIO yIJIa

77

DneMeHTHI chepUIecKoil reOMEeTPUH:
reoJIe3NYeCcKue JIMHUU Ha 3emiie

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

CuctemaTtu3zanus 3HaHui "MHOTOTpaHHUK
U €ro dJIeMeHTHI"

80

IInpamuia. Bunel nupamun. I[IpaBunsHas
nupaMuia

81

[Ipusma. IIpsamas 1 HaKJIOHHAS TIPU3MBI.
IIpaBunpHas npuzma

82

[Ipsimoit napannenenunen,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo

83

Brinykiieie MHOrorpanHuku. Teopema




Ditnepa

Brinykiieie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC 1
MHOTOTPaHHUKH

85 KoHnTtposnbHast pabora "MHororpaHHuKu" 1

86 [TonsiTHE BEKTOpA HA IJIOCKOCTH U B 1
POCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HOCTH BEKTOPOB 1

89 [TpaBuo mapasuienenurena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxxenne Bektopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIeXKAIIUX B OJHOU 1
TUTOCKOCTH

92 CkansipHO€ POU3BE/ICHHE 1

93 Brruuciienue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimune 3aja4un ¢ BEKTOpaMHU 1

95 [Ipocreiinme 3a1a4u ¢ BEKTOPaAMH 1

96 [Tpocreiimme 3a1a4n ¢ BEKTOPaAMH 1

97 [Tpocreiimne 3aja4un ¢ BEKTOpaMHU 1

98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1

99 O00011IeHNE U CUCTEMATU3AIMs 3HAHU 1

100 HToroBast KOHTpOJIbHAs paboTa 1

101 Hrorosast koHTpOIBHAS paboTa 1

102 O00011IEHNE U CUCTEMATU3AIMs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uudgposbie
Nenn/m | Tema ypoka KoHnTpoabHbI [MpakTuyeckn A
yp Bcero 06 poi ¢ pﬁ cexne u3yueHusi ~ oOpa3zoBaTe/ibHbIE
abdoThl aboThlI
p p pecypcsl

1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1

Ha TJIOCKOCTH U B MPOCTpPaHCTBE"
2 [ToTOpenue Temol "CkansipHoe 1

IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1

MEXy BEKTOpaMH B POCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHEHHE IPAMOI, 1

MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1

ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1

YpaBHEHHUE IJIIOCKOCTH B OTpPE3Kax
7 BekTopHoe nmpounsseneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1

IpOrpaMMHUPOBaHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1

IpOrpaMMHUPOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéra yria 1

MEXIy MPSMBIMU B MHOTOTPaHHUKAX
11 AHaMTUYECKHE METO/IbI pacyéra yria 1

MEXIy TIIOCKOCTSIMHA B MHOTOTpaHHUKAX
12 dopmyna pacCTOSTHUASA OT TOYKH JI0 1

MJIOCKOCTH B KOOPJMHATAX
13 Haxoxnenne paccTosTHUN OT TOYKHU 710 1

TUIOCKOCTH B KyOe
14 HaxoxeHne paccTositHui OT TOYKH JI0 1




IIJIOCKOCTH B IIPABWJIBHOW NMHUPAMHU/JIE

15

KonTtponbsHas padora "AHanurudeckas
reomeTpus”

16

CeucHus MHOTI'OIPpaHHUKOB: CTAaHAAPTHBIC
MHOI'OI'paHHHUKH

17

CeucHus MHOI'OI'paHHUKOB: MCTO/ CJICIOB

18

CequI/ISI MHOFOI‘paHHI/IKOBZ CTaHI[apTHbIe
IJIOCKOCTH, MIEPECEUCHUS MPAMBIX U
IJIOCKOCTEN

19

HapanﬂeanHe IMPpAMBIC U ITIJIOCKOCTH:
napajiCJIbHbIC CCUCHUS

20

[TapannenbHble NpsAMbIE U MIIIOCKOCTH:
pacu€T OTHOLIECHUI

21

[TapasnenpHble NPAMBIE U TUIOCKOCTH:
YIJIBI MEK1Y CKPEILIMBAIOLIUMHUCS
MPSMBIMHU

22

[leprieHquKynApHBIEC TIPSIMbIE U
IJIOCKOCTH: CTaHJApTHBIE Maphbl
NEPIEHIUKYIISPHBIX TUNIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB

23

[TepnieniuKynsspHBIE IPSIMBIE U
IUIOCKOCTH: TEOpeMa 0 Tpex
HepreHIuKYIsIpax

24

[TepnieniuKyNsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOT'OI'paHHHKaX

25

[ToBTOpEHME: MIIOIIAAN
MHOT'OYTOJIbHUKOB, (hOPMYJIBI st
TJI0MIAJIEH, COOOpaKEHUSI TO100MsI

26

[ToBTOpEHME: MIIOIIAAN
MHOT'OYTOJIbHUKOB, (hOpMYJIBI 15t
TJI0IAJIEH, COOOpaKEHUS IO 100MsT




27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, ()OPMYJIbI JUIsI
Ioniaiel, cooopakeHus Mmoa00us

28

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
IUTOINAAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHHUS MOJ00us

29

[Tmomaan cedyeHnii MHOTOIrPaHHUKOB:
IJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOPaKEHUS 1O 100MsI

30

KonTtponsnas padora "[loBTOpenue:
MHOTOTPaHHHUKH, CEYCHUSI
MHOTOTPaHHHUKOB"

31

O61éM Tena. O0BeM MPSIMOYTOIBHOTO
napasuiesenumnea

32

3amaun 00 yaBOCHUHU Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIUH yIJia

33

CrepeoMeTpHUueCKUe 3aJa4l, CBS3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napajuiesenumnesna

34

HpI/IKJ'IaI[HI)Ie 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BbEMa npAMOYT'OJIbHOT'O
napaujicjcnmincaa

35

O06BEM npsiMOi IPU3MBI

36

CrepeoMeTpHuuecKre 3aJa4l, CBSI3aHHbIE C
BbIUUCIIEHHEM 00BEMOB IPSMOM MTPU3MBI

37

[IpuxiagHelie 3a1a4u, CBSI3aHHbIE C
00BEMOM MPSIMON MTPU3MBI

38

Brrunciaenne 006EMOB TE ¢ TOMOILBIO
onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM NMPU3MBI

39

Brrunciaenne 006EMOB TEI ¢ HOMOIILIO
onpenenéHHoro uuatTerpaiga. Oopém




IMUpaMuabl

dopmyna 00béMa mupamuiel. OTHOIIEHHE

40
00bEMOB IMUPAMHUJT C OOLITUM YTIIOM

41 dopmyna 06béMa nmupamuiel. OTHOIIEHHE
00bEMOB MUPAMHU/T C OOIITUM YTIIOM

42 CrepeomeTpuyecKkue 3aj1auu, CBI3aHHBIC C
00bEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeomMeTpriecKue 3a/1a4M, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI

44 Ten", CBA3aHHBIC C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBSI3aHHBIE C 00BEMOM TUPAMUIBI

16 [Ipumenenue 00bEMOB. Brruncienue
pacCTOSTHUSA JI0 TUIOCKOCTH

47 Kontponbhas pabota "O6beM
MHOTOTrpaHHHKA"
[{unuHapryeckas MOBEPXHOCTb,

48 00pa3yroNIne MUIHHIPUICCKON
MTOBEPXHOCTH

49 Humuuap. [IpssMoi kpyroBon HUIMHIP.
Inomaae MOBEpXHOCTH LWJIMHAPA

50 Konunyeckasi moBepXHOCTh, 00pa3yroliue
KOHMYECKOU nmoBepXHOCcTH. KoHyc

51 CeueHue KOHYcCa MIOCKOCTBIO,
napauieIbHOM MIIOCKOCTH OCHOBAHUS

59 VYceu€nnsrit konyc. M3o0paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U

MMOJTHOM IMOBCPXHOCTHU KOHYCA




54

[Tnomans 60KOBOI MOBEPXHOCTH U
HIOJIHOM [TOBEPXHOCTH KOHYCa

55

CTCpeOMeTpI/I‘ICCKI/IC 3aJa4M Ha
JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
IOCTPOCHUEM ceueHHi OUJINHApPA, KOHYCa

56

CrepeomeTpHruecKue 3a1auu Ha
JI0Ka3aTelbCTBO U BEIYUCIICHHE,
MMOCTPOEHNUEM CEUEHUM LWIIMH]IPA, KOHYCA

57

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
HUIMHOPOM

58

HpI/IKJIaHHBIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl 1 mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Buj 1 m300paskeHue mapa

61

[Tepeceuenue cdepsl U mapa ¢
1ockocThio. Kacanue mapa u cgepbl
IUIOCKOCTBI0. By u n3o0paxxkenue mapa

62

VYpaBuenue chepsol. [Inomanas chepst u eé
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpryuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

65

CrepeomMeTprUYECKHE 3a/1a4l HA
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CHEPOH U 1IapoM,
MOCTPOEHUEM UX CEUEHHUH MIIOCKOCTHIO

66

[IpuknanHblie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom




67

[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
BBIUKCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
moa00ust

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpallICHUSA U
MHOI'OI'PaHHHUKOB

69

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71

KoHTtposbhas padora "Tena u
MOBEPXHOCTHU BpaleHus"

72

O0BeéM munuHapa. Teopema 06 00bEME
TPSIMOTO ITUJTHH]IPA

73

Beraunciienue 00EMOB TeIT C IIOMOIIBEO
onpenenéHHoro uuterpaiga. Oobém
KOHYycCa

74

[Tnomaan OOKOBOU M OJIHOM
MMOBEPXHOCTU KOHYyCa

75

CrepeomeTpuyecKue 3a1a4u, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB IIMIIHH/IPA,
KOHYycCa

76

[Tpuknanueie 3agaun mo Teme "OO0bEMBI U
IJIOIA I TOBEPXHOCTEH Te"

77

OO0bEéM 11apa U MapOBOTO CEKTOPA.
Teopema 06 06nEme mrapa. [Tnomans
cdepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BEIUHCIIEHNEM O00BEMOB
rapa, mapoBOTr0 CETMEHTA M IIapOBOTO
CEeKTOpa

78

[Ipuknanneie 3aaaun o Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
wiomaapio ceprl. COOTHOIICHUS MEXKIY




TUTONIA/ISIMU TTOBEPXHOCTEH U 00BEMaMHU
IMONOOHBIX TEN

79

[TogoOHBIE TETa B IPOCTPAHCTBE.
N3menenne 006bEMa pu o 100Uu.
CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TEJ U IUIOLIAJICH
MTOBEPXHOCTEH

80

KonTtponsnas padora "[1nomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBuxenus u paBeHCTBO (uryp. OOriue
CBOICTBA JBHKCHUH

82

Buap! nBukeHnil: napaieIbHbIN
MIEPEHOC, LIEHTPAJIbHAsi CHMMETPHUS,
3epKaJIbHasi CAMMETPUSL, TOBOPOT BOKPYT
PAMOM

83

[IpeobpazoBanus noxodus. [psmas u
cdepa Ditlnepa

84

FGOMeTpI/I‘-IeCKI/Ie 3aaa4u Ha MPUMCHCHUC
JBHMOXXCHUA

85

KonrtpomnbHas padota "BekTops! B
npocTpaHcTae"”

86

Ob6o6uaromiee noropeHue 11 noHsATHi U
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"ITapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBe"

87

Ob6o6maroree noropenue 11 noHsATHit 1
MeTOoJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHU:
"BekTopsl B mpocTpaHcTBe"

88

Ob6o6maromee noropeHue 11 noHsITuit u




MeT0/10B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTops! B npocTpaHcTBe"

89

Ob6o6maromee noropenue 11 moHATH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"OO6BbeM MHOTOIpaHHUKA"

90

Ob6o6maromee noropenue 11 noHsATHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O0beM MHOTOTpaHHUKA"

91

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlMs 3HAHWIA:
"ITnomaay MOBEPXHOCTH U 00BEMBI
KpYyIJbIX Ten"

92

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTeMAaTH3aIlus 3HAHWIA:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

93

Hrorosas KOHTPOJIbHAA pa60Ta

94

Wrorosas kKoHTpoJIbHAsA paboTa

95

[ToBTOpenue, o6odIIeHNE 1
CUCTEeMAaTH3aIHsl 3HAHHHA

96

Wcropus pa3BuTus CTepeoMeTpuu Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ poJlb B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




Wcropus pa3BuTUs CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

101

Wcropus pa3BuTus CTEPEOMETPUU KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I10 102 8 0
ITPOTPAMME

MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMS OCHOBHOM OEPA30OBATEJIBHOM ITPOT'PAMMBI
10 KJIACC

rff)(())iepﬂeMoro IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeIbHOI IPOrpaMMbl CpeHero oouero
i o0pa3oBaHust

7 I'eomeTpust

7.1 OnepupoBaTh NOHATHIMH: TOUYKA, IPSMAs], ITIOCKOCTh

7.2 [IprMeHsITh aKCHOMBI CTEPEOMETPUH U CIEJCTBUS U3 HUX MPH PEIICHUH T€OMETPUUYECKUX 3a7a4

7.3 OnepupoBarh NOHATHAMU: APAIUIEINBHOCTD U NEPIEHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN




7.4

KnaccudunupoBars B3aMMHOE pacloIOKEHUE MPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE

OmnepupoBaTh MOHATUSMH: IBYTPAHHBINA YroJl, TPAaHU IBYTPAHHOTO yIIIa, peOpo ABYrPaHHOTO yIia, TMHEHHBINA Yroil JBYyTrPaHHOTO

7 yria, TpajlyCHas Mepa JIByTPaHHOTO yria

76 OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBIIYKIIbIII MHOTOTPaHHMK, JIEMEHTHl MHOTOTpaHHMKA, ITPABUJIbHBIN
MHOT'OIPaHHUK

7.7 Pacrio3HaBaTh OCHOBHBIE BUIbl MHOTOTPAHHUKOB (IIMpaMuUa, IpU3Ma, PSIMOYTOJIbHBIN Napajljienenunes, Kyo)

78 KnaccugunupoBarh MHOTOIpaHHHUKH, BBIOMpasi OCHOBAaHUS ISl KiaccH(UKanuu (BBITYKJIbIE U HEBBIIYKIIbIE MHOTOTPAHHUKH,
IIPABUJIbHBIE MHOTOTPAHHUKH, ITPSIMbIE ¥ HAKJIIOHHBIE ITPU3MBbI, TapaJuIeICUIIE/Ib])

7.9 OnepupoBath NOHATHSIMH: CEKYIAs INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB

7.10 OOBSCHATH MPUHITUIIBI TIOCTPOCHUS CEYCHUI MHOTOI'PAaHHUKOB, HCIIOJIB3YsI METO/]I CIIE/IOB

711 Ctpouth ceyeHHss MHOTOTPAaHHHUKOB METOJOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PHCYHKOB MPOCTBIX
00BEMHBIX (UTYp: BH]I CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HAXOXKA€HUE FT€OMETPUUYECKUX BEJIMUMH 110 00pa3liaM UM aJropuTMaM, IPUMEHsISl U3BECTHbIC aHATUTUYECKHE

7.12 METO/JIbl IPU PELIEHUH CTAaHAAPTHBIX MAaTeMaTHUYECKHUX 337a4 Ha BBIYUCICHUE PACCTOSHUM MEXy ABYMsI TOUKAMHU, OT TOUKHU JI0
IPSIMOi, OT TOYKUAO IIIOCKOCTH, MEKAY CKPELIMBAIOIIUMUCS MPSIMBIMU
Pemiate 3a1aun Ha HAXOXA€HUE T€OMETPUUYECKUX BEJIMUMH 110 00pa3liaM UM aJropuTMaM, IPUMEHsISl U3BECTHbIC aHATUTUYECKHE

7.13 METOJIbl IPU PELIEHUH CTAaHIAAPTHBIX MAaTeMaTHYECKHUX 3a/lad Ha BBIUMCICHHE YIJIOB MEXAY CKpPELIMBAIOLIMMUCS IMPSMBIMU,
MEXy IPSAMOH U INIOCKOCTBIO, MEXY INIOCKOCTSMH, ABYTPAHHBIX YIJIOB

714 Boruncnsate 00bEMBI M IIIOLIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MHpaMuia) ¢ MpUMEHEHHEM (DOPMYII, BBIUUCISTDH
COOTHOILIEHUS] MEX/1y IIJIOMIAIMH ITOBEPXHOCTEH, 00bEMaMH 110I00HBIX MHOTOI'PaHHUKOB

715 OnepupoBaTh MOHATHSIMHU: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCb U IIOCKOCTh CHUMMETPHUH, LIEHTP, OCb U ILIOCKOCTh
CUMMETpPUHU (UTYPHI

716 W3BnekaTtb, mNpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (uUrypax,
MIPEJICTAaBICHHYIO HA YepPTeKax U PUCYHKAX

717 [TpumeHnsaTh reoMeTpruyeckre (pakThl ISl pelIeHUs] CTEPEOMETPHUECKUX 3a/1ad, MPENoIaralolliiX HECKOJIBKO I1aroB peleHus,
€CJIM yCIJIOBUS IPUMEHEHUS 3aJaHbl B IBHOU popme

718 [IpumeHsaTh TpoOCTEMIIME NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI [P  PELIEHUU
CTEPEOMETPUUECKUX 3a]1a4

719 [IpuBOIUTE MpUMEPHI MaTEMATHYECKHUX 3aKOHOMEPHOCTEN B IPUPO/JIE U JKU3HU, PACTIO3HABAThH MPOSBIEHUE 3aKOHOB T€OMETPHH B
UCKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHUS HAa MPAKTHUKE: aHAJU3UPOBATh pealibHble CUTYallUd M NPUMEHSATh U3YyYEHHBbIE TMOHATHS B

7.20 mpolecce MoucKa pelleHruss MaTeMaTHyeckd C(hOpPMYIHPOBAHHOW MPOOIEMBbl, MOJAEIMPOBATH peallbHble CUTYallMd Ha S3BIKE

reoMETpruH, MCCICHOBATE IMOCTPOCHHBIC MOACIN C HCITIOJB30BAHUEM I'COMCTPHYCCKUX MMOHATUN U TCOpPEM, allmapara anre6p51,




peliaTh NPAKTHYCCKUEC 3aaa4u, CBA3aHHBIC C HAXO0XACHUEM I'COMCTPUICCKHUX BCIIMYUH

11 KJIACC
Kon . .
T DR IIpoBepsiemble NpeAMeTHbIE Pe3yAbTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTe/IbHOIi MPOrpaMMbI CpeHero oo1ero
e o0pa3oBaHus
6 ['eomerpust
6.1 OnepupoBaTh MOHATHAMH: IWIMHAPUYECKAs MOBEPXHOCTh, OOpPa3ylOIIMe UWIMHIAPUYECKOH MOBEPXHOCTH, LMIHHID,
KOHHMYECKas IOBEPXHOCTh, 00pa3yloline KOHMYECKONH IOBEPXHOCTH, KOHYC, cheprueckas IOBEPXHOCTb
6.2 Pacrio3naBath Tena BpameHus (MIIUHAP, KOHYC, cdepa u map)
6.3 OOBSCHATH CIOCOOBI MTOJTyYSHHUS TeJl BPALICHHUS
6.4 KiaccuduimpoBats B3aMMHOE PacroioKeHHE CEephl U IIIOCKOCTH
65 OnepupoBaTh NOHATHUSAMHU: ILIAPOBOM CEIMEHT, _OCHOBAHHE CETMEHTa, BBICOTA CEMEHTa, IapOBOM CJIOM, OCHOBaHHE
IIIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOSI, IAPOBON CEKTOP
6.6 Bbruuciiate 00bEMBI U IIIOLIA/IM IOBEPXHOCTEH TEJ BpallleHUsl, TeOMETPUUYECKUX Tell C IPUMEHEHHEM (hopMyII
6.7 OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy u ommcaHHBIH OKono cdepsl, chepa, BmUcaHHaAs B
MHOTOI'PaHHUK WJIU TEJIO BpPAIIEHUs
6.8 BBIUUCIIATE COOTHOMIEHHS MEXTy TUTOIIASIMHA TOBEPXHOCTEH M 00BEMaMU TIOJJOOHBIX TeI
6.9 N300pakaTh n3y4aembie GUTYPHI OT PYKH U C TPUMEHEHHUEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) MJIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUCHHMSI TEJI BPALICHHSI
6.11 W3BnekaTh, MHTEPNPETUPOBATH M IMpPeoOpa3oBbIBaTh HH(POPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax,
MPEJCTABIICHHYIO Ha YePTEkKaxX U PUCYHKAX
6.12 [TpumensTe TeoMerpudeckne (aKTbl JUIsI pPEMICHUS CTEPEOMETPHUYECKUX 3a/ad, IMPEAIoJaralolinXx HECKOJIbKO IIaroB
pelleHH s], €CII YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU (opme
6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINONHATE 1EHCTBUS CIIOKEHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHHSI BEKTOpA Ha YHUCIIO, OOBSICHATH, KAKMMHU
CBOMCTBaMM OHH 00JIaJaIOT
6.15 [IpuMeHATHh MpaBWIIO NapAJUIENICTIMIIENA ITPU CIIOKEHUH BEKTOPOB
OmnepupoBaTh MOHATHSAMHU: JEKAPTOBBl KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
6.16 KOOPJMHATHl BEKTOPA, YTOJI MEXKAY BEKTOpaMH, CKaJSpHOE MPOWM3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUTAHAPHEIC

BCKTOPBI




6.17 HaxoauTe cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOpPAa Ha YHUCIO, Yrojl MEXAY BEKTOpPaMH, CKAJIIPHOE INPOU3BENEHHE,
packiaibIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18 3agaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPMHAT

6.19 Pematp npocreiinie reoMeTpUuecKHe 3a/1a4l Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOAA

6.20 Pemarp 3agaun Ha JOKa3aTeNbCTBO MAaTEMaTHUYECKUX OTHOUIEHMHM M HAXOXKIEHHME N€OMETPUUYECKHX BEJIMYMH MO 0Opasuam
WIH QJITOPUTMaM, IPUMEHss1 U3BECTHBIE METO/Ibl IPU PELICHUU CTaHAAPTHBIX MaTeMaTHUECKUX 3aJa4

6.21 [IpumensaTh mpocTEHIIME NPOrpaMMHBIE CpPEICTBA M AIEKTPOHHO-KOMMYHMKAI[MOHHBIE CHUCTEMBI IIPU PELICHUHU
CTEPEOMETPUUECKUX 3a]1a4

6.22 [IpuBoauTe mHpHUMEpHl MaTEMATHUYECKHUX 3aKOHOMEPHOCTEH B NPUPOJE M JKU3HM, PaCIO3HABATH IPOSBIICHUE 3aKOHOB
IeOMETPHH B HCKYCCTBE
[IpuMeHATh MONTyYEeHHbIE 3HAHUS Ha MPAKTHKE: aHAJU3UPOBATh peajibHble CUTYAllMM U NMPUMEHSATh U3yUCHHbIC MOHATHS B

6.23 mporiecce MoucKa PEeIeHus MaTeMaTH4ecKl C(OPMYITHPOBAHHON MPOOIEMbI, MOAETHPOBATH peabHbIE CHTYAIH Ha A3bIKE
IE€OMETPHH, HCCIIEA0BaTh IOCTPOCHHBIE MOJENU C HCIOJIb30BAHUEM TI'E€OMETPUYECKUX IOHATHH M TeopeM, amrmapara
anreOpsl, pelaTh IPaKTUYECKUE 3a]]a4H, CB3AHHbIE C HAXOXKACHUEM I'€OMETPUUECKUX BEIUYUH

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kon
7

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OCHOBHBIC TIOHSATHSA CTCPCOMCTPHUH. TOLIKa, mnpsamas, IIIOCKOCTb, IPOCTPAHCTBO. Ilonatue 00 aKCHOMATHYECKOM IMOCTPOCHHUU
CTCPCOMETPHUN: aKCUOMBI CTCPCOMCTPUHN U CICACTBUA U3 HUX

7.2

B3anMHOe pacnonokeHue NpsMbBIX B MPOCTPAHCTBE: MEPECEKAOIINECS, TapaJUIEIbHbIE U CKpeIMBaroImuecs npsamsie. IlapannensHocTs
MPSAMBIX U IUJIOCKOCTEW B MPOCTPAHCTBE: IMAPAIJIEIBHBIE NPSIMBIE B MPOCTPAHCTBE, MAPAIIIECIBHOCTh TPEX MPAMBIX, MAPAJIIEIBHOCTD
MPSAMON M TIOCKOCTH. YTJIBIC COHAMPABIEHHBIMA CTOPOHAMH, YTOJ MEXAY NPsIMBIMUA B MPOCTpaHCTBE. [lapaninenbHOCTh MIIOCKOCTEM:
napasuieNbHbIe MI0CKOCTH, CBOWCTBA MapauIeNbHBIX TIocKocTel. [IpocTeiime mpocTpaHCTBeHHbBIE PUTYpPHI HA MJIOCKOCTH: TETPadap,
Ky0, mapajuiesienunea, NoCTPOSHUEe CeUeHU!

7.3

[lepneHUKYISIpHOCTE NPSIMOM M IUIOCKOCTH: TMEPIEHIUKYJISpPHBIE IMpsMbIE B IPOCTPAHCTBE, MpsAMbBIE MapajulelIbHbIE U
NEPHEHAUKYJIAPHbIE K IUIOCKOCTH, INPU3HAK IMEPIEHIUKYJISPHOCTU IPSMOM M IUIOCKOCTH, TEOpEMa O MPSMOM IEpHEHIUKYISPHOU
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YroJl MEXKIy INPSMOM M IUIOCKOCTBIO, JBYI'PAHHBIM YTrOJI, JUHEWHBIA YroJl JBYTPAaHHOTO YIJIA.
[leprienaAuKynAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKM JO IUIOCKOCTH, PAaCcCCTOSIHME OT MPSAMOW J0 IJIOCKOCTH, MPOEKIUs (UTyphl Ha
IJIOCKOCTH. [IepreHIKYyIIpHOCTh INIOCKOCTEN: TPU3HAK MEPIEHINKYISIPHOCTH JIBYX IUIOCKOCTEN. TeopeMa o TpEX nepneHanKyisipax

7.4

IlonsTne MHOT OrpaHHUKA, OCHOBHBLIC JJICMCHTBI MHOT'OI'PpAHHHKA, BbIIIYKJIBIC W HCBBIIIYKIIBIC MHOT'OI'PaAHHUKH, pa3BépTKa
MHOI'OrpaHHUKaA. HpI/I3MaI N-yroabHas MOpuU3Ma, 'PaHA W OCHOBAHMWA NPHU3MbI, NpsiMasd W HAKIOHHAsA IIPU3MBI, OOKOBasg U MOJIHAA




MOBEPXHOCTh pu3Msbl. [lapamienenunen, npsMOyroibHbIM Napajienenunes u ero ceorcrea. Ilupamuaa: N-yroapHas nupamuaa, rpaHu
Y OCHOBaHHE NUpPaMMJIbl, OOKOBasi M IOJHAs IOBEPXHOCTh NMUPAMMJIbI, NIPaBWIIbHAS U YCEUYEHHAas NMUpaMUAA. DJIEMEHThl NPU3MBI U
nupamMuel. [IpaBuabHblE MHOIOTpaHHUKH: IOHSATHE NPaBUIBHOTO MHOTOIPAaHHMKA, NPABWIbHAS MpU3Ma U IpaBUJIbHAs NUpamuia,
NpaBWIbHAS TPEYroJibHAs NMHpaMHIa W TPaBWIBHBIA TeTpasap, KyO. I[lpencraBieHre O NMpaBMIIBHBIX MHOTOTPAHHUKAX: OKTadap,
Joneka’ap u ukocasapyrue CeueHust IpU3Mbl U TUPAMUIBI

CI/IMMeTpI/ISI B HPOCTPAHCTBC. CHUMMCTPHA OTHOCUTCIBHO TOYKH, HpﬂMOfI, IUIOCKOCTH. JIEMEHTHI CUMMCTpUHU B IHUpaMUIaX,

7 napauleJenuIe1ax, IPaBUIbHBIX MHOIOIPaHHUKAX
Brruncienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHany, yrisl. [Inomans 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTHU MPSIMOI
7.6 IPU3MBI, IJIOLIAa]lb OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsMOM npu3Msbl. [lnomans G0KOBON MOBEPXHOCTH U MOBEPXHOCTH
PaBUWIBHOHN MUPaMUIBI, TEOPEMA O TUIOMIAIN yYeeu€HHOM mupaMusl. [lonstre 00 00péme. O0bEM MUpPaMUIbI, TPU3MBI
7.7 [TomoOHBIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEKAY IUIOMIAISIMU TIOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 ['eomerpust
6.1 [{winHapuyeckass MOBEPXHOCTb, 00pasyrollye IMJINHAPUYECKOW IOBEPXHOCTH, OCh IMJIMHIPUYECKONW MOBepXHOCTH. Llmnmuunap:
OCHOBaHHS U OOKOBast MOBEPXHOCTh, 00pa3yIOIIasi M OCh, IUIOMIAAh OOKOBOH M TIOJIHOM MOBEPXHOCTH
Konnueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOH moBepxHocTH. KoHyc: ocHOBaHMe U
6.2 BepIlIMHA, 00pa3yromas U och, MJIOLAAb OOKOBOM M MOJHOW MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3ylollue U BbICOTA, OCHOBaHMS U
OOKOBasi MOBEPXHOCTh
6.3 Cdepa u map: 1eHTp, paguyc, 1uamMeTp, IJIoualp NOBEpXHOCTH cdeprl. BaumHoe pacnonoxeHue chepbl U MIOCKOCTH, KacaTelbHas
TJIOCKOCTH K cepe, Tionanb chepbl
6.4 N300pakeHue Tesl BpallleHHus Ha MIIOCKOCTH. Pa3BEépTka uMHApa U KOHyca
65 Kom6unamuu ten BpalieHus 1 MHOTOIPaHHUKOB. MHOIOIpaHHUK, ONMKUCAaHHBIA 0KOJIO cepsl, cepa, BOMCaHHAST B MHOTOTPaHHUK, WU
TEJI0 BPAIlEHUs
6.6 [Tonsarue 06 o6béMe. OcHOBHBIE CBOICTBa 00BbEMOB Tell. Teopema 06 00bEME MPSAMOYTOJILHOTO HapajieNienuea U CIeCTBHS U3 Heg.
O0BEM munHApa, KoHyca. O0BEM 1mapa u miomaab chepol
6.7 [TonoOHBbIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXKAY IUIOLIAIIMU IIOBEPXHOCTEH, 00bEMaMH MOT00HBIX TET
6.8 Ceuenuss mwMHApa (MapajulebHO M MEPHEHANKYISIPHO OCH), CEYeHHs KOHyca (mapajuiebHO€ OCHOBAHHMIO U IPOXOJIIee Yepes
BEpIINHY), CeUEHHs 11apa
BexTop Ha miiockocty U B ipocTpaHcTBe. ClI0)KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha 4MCi0. Pa3znokeHue BeKTopa Io
6.9 TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuino mapamnenenunena. Pemenue 3amay, CBA3aHHBIX C MPUMEHEHUEM IPABHI JIEUCTBUUA C
BEKTOPAMHU




[IpsamoyronbpHasg cucTteMa KOOpIMHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. [lpocTeiiive 3amaum B KOOpAMHATaX. YTOJI MEXIY

6.10 BekTOpaMu. CKaJsipHOE IMPOU3BEACHHUE BEKTOPOB. BbIuncieHHe YIVIOB MEXIy NPSMBIMU U IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN

MCTO/ IIPpHU PCIICHHUU I'COMCTPHUYCCKUX 3a1a4

ITPOBEPAEMBIE HA EI'3 110 MATEMATHKE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMAI OCHOBHOMH
OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kox . .

IDOBEDSIEMOL0 IIpoBepsiemble TpeOOBaHUSI K NPEAMETHBIM Pe3y/1bTaTaM OCBOCHMSI OCHOBHON 00pa30BaTe/IbHOM NPOrpaMMbl
poBep cpeiHero o6uero o0pazoBaHus

TpeOoOBaHUs

Brnanenue meromaMu 0Ka3aTeNbCTB, AITOPUTMAMH PELICHUS 33/1a4; yMEHUE (HOpMyIHpoBaTh M ONEPHPOBATH MOHATHAMHU:
olpesieieHne, aKCUOMa, TEeopeMa, CJEJICTBUE, CBOWCTBO, MPHU3HAK, J0KA3aTelIbCTBO, PABHOCHUJIbHBIE (DOPMYIUPOBKY;
OPUMEHATh MX; yMeHue (opMynupoBaTh OOpaTHOE H TPOTHUBONOJIOXKHOE YTBEP)KACHUWE, NPUBOAWUTH MPHUMEPHl U
KOHTPIIPUMEDPBI, UCIIOJIB30BaTh METOJ MaTeMaTU4YECKONM MHAYKLNHU; TPOBOAUTH J10KA3aTEIbHBIE PACCYXKICHUS IIPU PELICHUH
3a/1a4, OLEHUBATh JIOTMUECKYIO [TPaBUIIBHOCTh PACCYKIEHUI; YMEHHUE ONIEPUPOBATH MOHATUSAMHU: MHOKECTBO, IOJAMHOMXECTBO,
olnepauuy HaJ MHOXECTBAMM; YMEHME HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar s OIUCAaHUS peajbHbIX
IIPOLIECCOB U SIBICHUW M IpPH PEIICHUU 33a7ad, B TOM 4YHCIE M3 JIPYrMX Y4YeOHBIX IPEIMETOB; YMEHHUE OIEPUPOBATH
HOHATUAMM: Tpad, CBA3HBIN rpad, AepeBo, IUKI, rpad Ha INIOCKOCTH; YMEHME 3aJaBaTh M ONMCHIBaTh rpadbl pa3IMuHbIMU
croco0aMu; UCI0JIb30BaTh Ipadbl PU PELICHUH 3a/1a4

YMenue onepupoBaTh MOHATHAMU: HATYPAIbHOE YHCIIO, LET0E YUCIIO0, CTENEHD C LEIbIM MMOKA3aTeIeM, KOPEHb HATypaIbHOMN
CTETNEeHH, CTENEHb C pallOHaJbHBIM MOKa3aTeseM, CTENEHb C JCHCTBUTENbHBIM IOKaszareieMm, jorapudm vucna, CHUHYC,
KOCHUHYC Y TaHI€HC MPOU3BOJIBHOTO YKCJIA, OCTATOK MO MOAYJII0, PAHOHAIIBHOE YUCIIO, UPPALMOHATIBHOE YUCII0, MHOKECTBA
HaTypaJbHBIX, LIENbIX, PAIIMOHAIBHBIX, IEHCTBUTEIbHBIX YHCEI; YMEHUE UCIIOIb30BaTh MPU3HAKU JAEIUMOCTH, HAUMEHbBIINN
o0ImuMii JenuTeNh U HauMEHbIIee o0IIee KpaTHoe, alropuTM EBKIMIa Mpu penieHuu 3a7ad; 3HAKOMCTBO C Pa3IMUYHBIMU
MO3UIIMOHHBIMH CHCTEMaMHU CYHCIICHHUS; YMEHUE BBITIONHATH BBIUMCICHHE 3HAUYEHUH W TPeoOpa3oBaHUsSl BBIPAXKEHHUI CO
CTEMEHsAMH M Jorapudmamu, npeoOpa3oBaHus APOOHO-PAIMOHATBHBIX BBIPAKECHHUI; YMEHUE ONEPUPOBATH MOHATUSIMHU:
MOCNE0BATENbHOCTh,  apudMeTHUecKkas MpOrpeccusi, TreoMeTpuueckas mporpeccus, OeCKOHEYHO  YOBIBaroIas
reoMeTpuUecKasi Mporpeccus; yMEHUE 3aJ1aBaTh MOCIEAOBATEIILHOCTH, B TOM YHCJIE C MOMOIIbIO PEKYPPEHTHBIX (OpPMYIT;
YMEHHUE OIEepUpOBaTh MOHATHAMHU: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIE KOMIUIEKCHBIE YHCIA, MOJYJb W apryMEHT
KOMILUIEKCHOTO YHuciia, opMa 3amucy KOMIUIEKCHBIX 4Yucell (TeoMETpHYecKas, TPUTOHOMETpHUUECKas M ajredpandeckas);
YMETh TPOU3BOIUTH apuPMeTHUeCKHue [EHCTBUS C KOMIUIEKCHBIMH YHCIAaMH; TPUBOAUTH TMPUMEPHI HCIOJIb30BaHUS
KOMIUIEKCHBIX YHCEN; OMEPUPOBATh MOHATHUAMHU: MaTpuua 2x2 u 3X3, onmpeaenuTesab MaTpUlbl, T€OMETPUUYECKUA CMBICIT
ONpEeIeTUTENS

YMeHue omnepupoBaTh MOHATUSIMH: PpalMOHAJIbHBIE, WpPpPALMOHANIBHBIE, IOKa3aTelbHbIE, CTENEHHbIe, Jorapu@muueckue,
TPUTOHOMETPUYECKUE YpPaBHEHUS M HEPABEHCTBA, HUX CHUCTEMBI; YMEHHME OIEPUPOBATH MOHATHUAMU: TOXKAECTBO,
TOKJIECTBEHHOE MTpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUI U HEPABEHCTB, PABHOCHIIBHOCTh YPaBHEHUIH,
HEPABEHCTB M CHCTEM; YMEHHUE PELIaTh YPaBHEHHs, HEPABEHCTBA M CUCTEMbBI C IOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh




YpaBHEHMS, HEPABEHCTBA M CHCTEMBI C NApaMETPOM; MPHUMEHITh YPAaBHEHMS, HEPAaBEHCTBA, MX CHCTEMBI IS pPELICHUS
MaTeMaTHYECKUX 3a]a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIACTeH HAYKU U pealIbHOM KU3HH

VYMeHue onepupoBaTh MOHATUAMU: (PYHKIMS, YETHOCTh (DYHKIUH, NMEPUOAUYHOCTh (YHKLUH, OrPAaHUYEHHOCTh (YHKIIUH,
MOHOTOHHOCTh (DYHKIIUHM, SKCTpeMyM (YHKIMH, HauOoJyiblllee W HaWMEHbIIee 3HAaueHUs (YHKIMUM Ha TPOMEXKYTKE,
HenpepbIBHAs (QYHKLUSA, acUMOTOTHl rpaduka (QyHKOUM, nepBas M BTOpas IMPOU3BOAHAs (DYHKIMM, I€OMETPUYECKUH U
¢u3uvecKkuil CMBICT TMPOU3BOAHOH, NEpBOOOpaszHas, OMpEACTEHHBIM HHTETpaj; YMEHHE HAaXOJUTh ACHMIITOTHI Tpaduka
(GYHKLUU; yMEHHE BBIYMCIATH HPOM3BOJIHBIE CYMMBbI, IPOM3BEACHHUS, YAaCTHOTO M KOMIO3MLMHU (DYHKIUM, HAXOIUTh
ypaBHEHHE KacaTeNbHOW K rpaduky (QYHKIUH; yMEHHE HaxXOAWTh NPOM3BOJIHBIC JIIEMEHTAPHBIX (YHKIMWA; yMEHUE
UCIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIEAOBaHUS (DYHKIMM, HaXOIUTh HAuOOJBIIME M HAaUMEHbLIME 3HA4YEeHUs (QYyHKIU;
CTpOUTH I'padUKd MHOTOWICHOB C HCIOJH30BAHMEM allapara MaTeMaTHYeCKOro aHalIHu3a; MPUMEHATh MPOU3BOIHYIO JUIS
HAXOXKJCHHUs HAWIy4yllIero pelIeHUs B MPHUKIAJHBIX, B TOM YHCIE COLHMAIbHO-’KOHOMHUYECKMX U (PM3MYECKHUX 3a7ayax;
HaXOJUTh IUIoHIad U 00bEMBI (PUryp C MOMOUIBIO MHTETpajia; MPUBOAUTH IPUMEPHl MAaTEMATUYECKOTO MOJAEIUPOBAHUS C
HOMOIIBIO AU epeHnanbHbIX YpaBHEHUH

YMenue omepupoBaTh NOHATHAME: rpaduk (yHKIHH, oOpaTHas (QyHKIUSA, KOMOo3uuus (QYyHKIWHA, duHEHHAas (QyHKIHS,
KBaZpaTu4Has (QYHKIUS, panvdoHanbHas (QYHKIHSA, CTereHHas (YHKUUS, TPUTOHOMETpHuYeckue (yHKIMHU, OoOpaTHbIC
TPUTOHOMETpHUYECKHE (YHKIMHU, TOKa3aTeibHas W JiorapudMuieckas (QYHKIUH; yMEHHE CTPOHUTH TpadUKH H3yYEHHBIX
(GYHKIMIA, BBINONHATE TNpeoOpa3oBaHus TpaduKoB (YHKIUH, HCHONIB30BaTh TpadUKU Ui HM3YYEHHS IIPOLECCOB U
3aBHCUMOCTEH, TPU PEUICHUU 3a[ad U3 APYIHX y4eOHBIX MPEIMETOB M 3a/a4 M3 PEalbHOH KHU3HU; BBIPAXATh (OpMylIaMu
3aBUCHMOCTH MEX1y BEIMYMHAMH; UCIIOJIB30BAaTh CBOMCTBA U rpadKu (YHKIMU Ul PELICHHUS ypaBHEHUI, HEPAaBEHCTB U
3a/1a4 ¢ mapaMmeTpaMu; H300pakaTh Ha KOOPJIMHATHOMN TUIOCKOCTH MHOECTBA PEIICHUM YpaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/layd Pa3HbIX TUIIOB (B TOM YHMCJIE€ Ha IMPOLEHTHI, JOJM M YacTHU, Ha ABU)KEHUE, paboTy,
CTOMMOCTh TOBapOB U YCIYT, HAJOIH, 33Ja4l U3 OOJIaCTH YNpPaBJIEHUS JUYHBIMUA M CEMEWHBIMU (PMHAHCAMH); COCTABIISATh
BbIPQXEHUsI, YPAaBHEHHUS, HEPAaBEHCTBA U UX CHCTEMBI IO YCIOBUIO 3aJau, UCCIEA0BaTh MOJIYYEHHOE PELIeHHE U OLIEHUBATh
IPaBJONOIO0HOCTh PE3yJbTaTOB; yMEHHE MOJEIMPOBATh pealbHble CUTYyallMM Ha S3bIKE MaTEMaTHUKH; COCTaBIATh
BBIPQXEHUS, YpPaBHEHMs,, HEPaBEHCTBA M MX CHUCTEMBbl [0 YCJIOBHIO 3aJauyd, HCCIENOBaThb IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM amnapaTa ainreopbl, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ybTaT

YMeHue onepupoBarh MOHATHUSMU: CpelHee apu(pMeTHdecKoe, Me[uaHa, HauOoJblllee U HAaUMEHbIIEe 3HAueHUs, pazMmax,
JMCTIEpCUs, CTaHJApTHOE OTKJIOHEHHE YHCIOBOIO HaboOpa; yMeHUEe U3BJIeKaTb, WHTEPHPETHPOBATh HH(POPMAIHIO,
MPEJICTAaBICHHYI0 B TaOiWlax, Ha auarpammax, rpadukax, OTpPa’kalollyl0 CBONCTBA pEalIbHbIX MPOLECCOB U SIBICHUI;
NpPEeICTaBIATh MHOOPMAIMIO C MOMOIIBIO TAaOMUII U JHarpaMM; HCCIeloBaTh CTaTHUCTUYECKUE JaHHBIE, B TOM YHUCIE C
NPUMEHEHHEM TIpaQHUuecKUX METOJIOB U D3JIEKTPOHHBIX CPEACTB; TpadUUecKH HCCIIE0BaTb COBMECTHbIE HAOIIOJEHUS C
MIOMOILBIO AYarpaMM pacCEUBaHUs U JIMHEUHOU PErpeccuu

YMeHue onepupoBaTh MOHATHSAMHU: CIyYaiHBIN OMBIT U CilydyaiiHOE COOBITHE, BEPOSITHOCTH CIIy4ailHOrO COOBITHS, YMEHHE
BBIUHCIISATh BEPOATHOCTh C HCIIOJIb30BAHUEM TpaHUuUecKUX METO/IOB; MPUMEHATh (OPMYNbI CIOXKEHUS W YMHOKEHUS
BEPOSTHOCTEH, (hopMyny MonHOM BeposTHOCTH, (Gopmyny bepHymnu, xomOuHatopHble (DakTbl M (HOPMYJBI; OILIEHHWBATh
BEPOATHOCTH peajbHBIX COOBITHUI; YMEHUE OMEepUPOBATH MOHATUSMU: ClydailHas BEJIMUYMHA, paclpeaesieHue BEpOATHOCTEH,




MaTeMaTHUYecKoe OKUJAaHUE, AUCIEPCUS U CTaHJIAPTHOE OTKJIOHEHHE CIy4ailHOW BENWYMHBI, (QYHKIMH paclpeiesieHus u
MJIOTHOCTU PAaBHOMEPHOIO, MOKA3aTEeIbHOTO U HOPMAJBHOTO paclpe/eleHui; YMEHUE HMCIOIb30BaTh CBOMCTBA M3YyYEHHBIX
pacrpefeieHud Ui pelleHHs] 3aJad; 3HAKOMCTBO C TOHATHUAMM: 3aKOH OOJBIIMX 4YHCEN, METOJbl BBIOOPOUHBIX
WCCJICIOBAHMI, YMEHUE MPUBOJAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YHCET B PUPOTHBIX M OOIIECTBEHHBIX SBJICHHSIX;
YMEHHE OINEpUpPOBaTh MOHATUAMU: COUYETAHUE, MEPEeCTAaHOBKA, YHUCIO COYETAHUM, YHMCIIO MEpPECTaHOBOK; OmHOM HbroTOHA;
YMEHHE TPUMEHSATh KOMOWHATOpPHBIC (aKThl W PACCYXKACHUS IJs PEIICHUs 3a7ad; OICHUBATH BEPOSTHOCTU PEATbHBIX
COOBITHIA; COCTABIIATH BEPOSITHOCTHYIO MOJI€TIb M HHTEPIPETUPOBATH MOJyUYEHHBINH Pe3yabTaT

YMeHue onepupoBaTh NOHITUSIMU: TOUKA, MpsAMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, BEIMUMHA YIJIa, INIOCKUI yroJl,
JBYI'PaHHBI YroJl, TPEXI'PAHHBIA YTrOJI, CKPEIIMBAIOIIHUECS MPSMBIE, MAPAUICIbHOCTh U IMEPHEHAUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEM, YroJl MEXy IPSIMBIMHU, YIOJ MEXKAY HNPSIMON M IJIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMHU, PACCTOSSHUE OT TOUYKHU
JI0 TIJIOCKOCTH, PACCTOSIHUE MEXKIY MPSAMBIMHU, PACCTOSIHUE MEXIY IIOCKOCTAMH; YMEHUE UCIIOIb30BaTh P PEIICHUH 3a1a4
U3YYEHHbIE (aKThl U TEOPEMBbl IJIAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpA; CTPOUTH
MaTE€MaTUYeCKHE MOJENIU C MOMOIIBK F€OMETPUUYECKHX MOHATHM M BEJIMYMH, pellaTh CBSI3aHHBIE C HUMM IPAKTUYECKHE
3a/1a4u
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YMeHue onepupoBaTh MOHATUAMU: IUIOIIAAL GUTYphl, 00BEM (PUTypBl, MHOTOI'paHHMK, IPABHIIBHBI MHOIOI'PAaHHHK, CEYCHHE
MHOTOTpaHHHKa, KyO, Mapajuieienumnesa, nmpu3Ma, nmupaMuaa, Gurypa M TMOBEPXHOCTh BpAIICHUS, IWIMHAP, KOHYC, HIap,
cdepa, muomane cdepsl, IIOMAAL MOBEPXHOCTH MUPAMUAbI, MPU3MBbI, KOHYCA, IMINHAPA, 00BEM KyOa, NPSMOYIrOJIbHOIO
napajuieienunea, nupaMmuisl, IPpU3MBbl, IWIMHAPA, KOHYCA, 1apa, pa3BépTKa MMOBEPXHOCTH, CEUYECHUs KOHyca W LWIAHJPA,
napajjelibHble OCH WM OCHOBAaHUIO, CEYEHME l1apa, IJIOCKOCTb, Kacaroulascsa chepbl, IMIMHIPA, KOHYCa; YMEHHUE CTPOUTH
CEUYeHHE MHOTOTpaHHHKa, M300pakaTb MHOTOIPaHHUKHU, (UTYpbl U MOBEPXHOCTU BpAIllEHUs, UX CEYEHHS, B TOM YHCIIE C
MIOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMEHHE MPUMEHSATh CBOMCTBA F€OMETPUUECKUX (QUTYp, CAMOCTOATENBHO (POPMYIUPOBATH
ornpezeNeHus: u3ydaembIX (DUTyp, BbIIBUTaTh TMIOTE3bl O CBOMCTBAX M MpPHU3HAKaX reoMeTpuyeckux (uryp, o00OCHOBBIBATh
WINA ONpOBEpraTh MX; yMEHHE NMPOBOAUTH KiIacCU(UKALMIO (UTYp MO PA3IUYHBIM MPHU3HAKaM, BBIMOJHATH HEOOXOIUMbIE
JIOTIOJIHUTEJIbHBIE IIOCTPOCHHUS
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YMeHne onepupoBaTh MOHSATHUAMH: JBIJKCHHE B MPOCTPAHCTBE, MapaUIeIbHBIN MEPEHOC, CUMMETPUsl Ha TIJIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, MpeodpazoBaHue Mo00us, TOJ00HBIe (PUTYPBI; YMEHUE paclio3HABATH PaBHbBIE U MOJO0HBIE (DUTYPHI,
B TOM YHCJE B MPUPOJE, UCKYCCTBE, APXUTEKType; HMCIOJIb30BAaTh T€OMETPHUYECKHE OTHOIICHUS TPU PEIICHUU 3a]1ad;
HAXOJHUTh T€OMETPHUYECKHUE BETUUYHHBI (JIJTMHA, YTOJl, TUIOIIAlb, 00bEM) IIPH PEIICHUH 33724 U3 IPYTHX y4EOHBIX MPEAMETOB U
W3 peajbHOM JKM3HW; YMEHHE BBIYHCIATh TEOMETPUYECKHE BEIWYMHBI (UIMHA, YTOJ, IUIONIaab, OO0BEM, TUIONIAIb
MOBEPXHOCTH ), UCIIONB3Yys NU3y4eHHBIE (DOPMYIIBI M METO/IBI, B TOM YHCIIE: TUIOMIA/h IIOBEPXHOCTH MUPAMUIBL, PU3MBI, KOHYCA,
MUINHJIPA, TUIOIIAIs chephl; 00BEM KyOa, MPSIMOYTOJIBHOTO Mapajiesienuieaa, MUpaMuIbl, IPU3MBI, IIMIMHIPA, KOHYyCa, 111apa;
YMEHHE HaXOUTh OTHOIIEHHE 00BEMOB OJOOHBIX (hUTYp
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YMmenune ONnEprpOBaATh MOHATHUAMU: IPAMOYI'OJIbHasd CUCTEMAa KOOPAHWHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPANHATEI BEKTOPA,
CyMMa BCKTOPOB, NPOU3BCACHNEC BCKTOPA HA YUCIIO, PA3JIOKCHUEC BCKTOpA 110 6a31/Icy, CKaJIIpHOC MPOU3BECIACHUC, BEKTOPHOC
IMPOU3BCACHUC, YIroJI MCXKAY BCKTOpaMH; YMCHUC HCIIOJIb30BaTh BeKTOpHBIfI n KOOp}IHHaTHBIfI METOA JId PCIICHUA
TCOMCTPHUYCCKUX 3aa4 U 3aa4 APYTUX y‘-Ie6HBIX mpeamMCTOB




YMenue BbIOUpaTh NOAXOIAIIMM METOA JIsl PEeLIeHUs 3a/1a4k; TOHMMaHue 3HAYMMOCTH MaTeMaTHUKU B U3y4YE€HUHU MPUPOIHBIX
13 U OOIIECTBEHHBIX IMPOIIECCOB M SIBJICHMI, YMEHUE pPAaclO3HABATh MPOSBICHUE 3aKOHOB MAaTEMaTHUKH B HCKYCCTBE, YMEHHE
MIPUBOAUTH NPUMEPbl MATEMATUYECKUX OTKPBITUN POCCUHCKOM U MUPOBOM MaTeMaTH4YECKON HAYKU

IHHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA EI'D I10 MATEMATHUKE

Kox IIpoBepsieMblii 3JIeMEeHT CO/IeP:KAHUS
1 Yucna u BBIYUCIIECHUS
1.1 HarypanbHble u nensle yncia. Ilpu3Haku AeIMMOCTH LENbIX Yncell
1.2 Panmonanbueie yncia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOHU, TIPOIICHTHI, 0ECKOHEYHBIE MEPUOIUNICCKUE IPOOH
1.3 Apudmernueckuil KOpeHb HaTYpaJIbHOM cTeneHu. JlelcTBuUs ¢ apudMEeTHUECKUMU KOPHSIMU HaTYpalbHOH CTENeHU
14 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ palnoHaIbHbIM NoKa3zaTeneM. CBOWCTBA CTENEHU
1.5 CuHycC, KOCUHYC U TAaHT'€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIIOBOrO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajgbHbIE JOrapudMbI
17 JleiictBuTenpHble 4Kciaa. ApupMeTHYECKHE OIepaliu ¢ JNeUCTBUTENbHBIMU 4MCcIaMU. [IpuOIkEHHBIE BBIUMCIICHUS, IpaBUIIA
OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJbTaTa BEIYUCICHHUH
1.8 IIpeoOpaszoBanue BhIpaXKeHUN
1.9 KommnekcHble yncna
2 YpaBHEeHUs 1 HEpaBEHCTBA
2.1 Llenble ¥ 1pOOHO-paAIIIOHAIbHBIE YPAaBHEHUS
2.2 WppannonaibHble ypaBHEHHUS
2.3 TpuronomeTpruyeckue ypaBHEHHs
2.4 IToka3zarenbHble U JorapupMUUECKHE YpaBHEHUS
2.5 Lenble 1 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toka3zarenbHble U JOrapupMHUUECKHEe HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
211 Matpuia cuctembl JIMHEWHbBIX ypaBHeHUN. OnpeennTenb MaTpHUIIbl

3 OyHKIMH U TpaduKu

Oyukuus, crnocodbl 3amaHus ¢(yHkuuu. [papux ¢yHkumu. BzaumHo oOpatHble (yHKIMH. YETHBIE M HEUYETHBIE (DYHKIUH.

3.1 [Tepuoanueckue GyHKIUU




O6nacth ompeneneHuss W MHOXKECTBO 3HaueHWd ¢yHkuuu. Hymm ¢yskmuu. IIpomexyTku 3HAKOMOCTOSHCTBA. I[IpomexyTku

3.2 MOHOTOHHOCTH (QyHKIIMH. MaKCUMyMbl 1 MUHUMYMBI GyHKIIMU. Hanbonbiiee 1 HanMeHblee 3HaueHre (YHKIUK Ha TPOMEKYTKE
3.3 CreneHHas (yHKIHS C HATYPAJIbHBIM U 1eIbIM TToKazaTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS N-OW CTENEeHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zaTtenpHas u torapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
3.6 Touku pa3peiBa. AcuMnToTh rpadukoB GyHKIMNH. CBOMCTBA (GYHKIINN, HENTPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH
3.8 Apudmernueckasi 1 reomeTpuueckasi mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauasa MmaTeMaTHueCKOro aHajIn3a
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (HYHKIHNA
4.2 [IpumeHeHne mNPOU3BOMHONW K WCCIEAOBAHHIO (YHKIMI Ha MOHOTOHHOCTh M SKCTpeMyMbl. HaxokneHne HamOONbIIEro u
HaMMEHBIIEro 3HaYeHUs! (YHKIIUU Ha OTPE3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 ['eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [TpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHaTsl 1 BEKTOPBI
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