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IMNOACHUTEJIBHASA 3AIINCKA

['eomerpus sBisieTCss OAHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CpEeIHETO OOIero
o0pa3oBaHusl, TaK Kak 00ECleurnBaeT BOZMOXHOCTh W3YUYEHUS AUCIMILIAH €CTECTBEHHO-
Hay4YHOU HAIPaBJIICHHOCTU M MPEIMETOB I'YMaHUTApHOIro HUKIa. [[oCKOIBKY Jorndeckoe
MBIIIJIEHHE, (GOpMUpPYyEMOE TMpU H3YyYEHUU OOYYaIOIUMUCSA TOHATUWHBIX OCHOB
T€OMETPUU, MNPU JOKA3aTEIbCTBE TEOPEM M TIOCTPOCHUM LENMOYKU JIOTHYECKUX
YTBEPKJICHUHN MPU PEIICHUU T€OMETPUUYECKUX 33]a4, YMEHUE BBIJIBUTATh U OIPOBEPTraTh
TUIIOTE3bl HEIIOCPEICTBEHHO UCIIOJIB3YIOTCS IIPU PELIEHUU 3a7a4 €CTECTBEHHO-HAYYHOIO
[[MKJIA, B YACTHOCTHU (PU3UYECKUX 3a/1ay.

[{enb ocBOEHUS MpOTpaMMBbl yueOHOTo Kypcea «['eoMeTpus» Ha yriryOJI€HHOM ypOBHE
— pa3BUTHE WHIWBHUAYaJIbHBIX CIIOCOOHOCTEH O0YyUYarOMUXCA MPU U3YyYCHUU TEOMETPUH,
KaK COCTaBIISIIOIIEH mpenMeTHOl obnmactu «Matematnka U MHPOpMATHUKa» uepe3
oOecrieyeHre BO3MOXKHOCTH TIPUOOPETEHUS U HCIOJIB30BaHUsI OoJjiee TIIyOOKHX
TEOMETPUUECKUX 3HAHUU M JEHUCTBUM, CENU(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX ISt
YCHEIIHOTO Tpo(decCHOHANbHOTO 00pa3oBaHMsI, CBSI3aHHOTO C  HCIOJIb30BaHUEM
MAaTEMAaTUKH.

[TpuopuTeTHBIMU  3aJjayaMH  Kypca TE€OMETPUU Ha yriayOJnE€HHOM  ypOBHE,
PACHIUPSIIONIMMU U YCUITUBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCSI:

pacIIUpEeHUE MPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOW KYJIBTYpPBl M
dbopMupoOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpaxX KaK O BaXKHEHIITNX
MaTEMaTUYECKUX MOJEIAX, II03BOJIAIOIIMX OIUCHIBATE W H3y4yaTh PA3HBIC SBJICHUSA
OKPY’KAIOIIEr0 MHpa, 3HAHHWE IOHATHMHOro ammapara no paszeny «CrepeoMerpus»
y4e0HOT0 Kypca TeOMETPUH;

dbopMupoBaHHEe YMEHHUS BIIAJIETh OCHOBHBIMHU TIOHATUSMH O TPOCTPAHCTBEHHBIX
durypax M HMX OCHOBHBIMU CBOWCTBaMHU, 3HaHHE TeopeM, (OpMysl U yMEHUE UX
MPUMEHSITh, YMEHHUS I0Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTAHIAPTHBIE CITOCOOBI PEIICHUS
3a/ad4;

dbopMupoBaHEe YMEHUS pacliO3HABATh HA YEPTEKaX, MOJICISAX U B PeaTbHOM MHUpE
MHOTOTPAaHHUKHU U TEJa BPalICHUs, KOHCTPYUPOBATh TEOMETPUUECKHUE MOJIEIIH;

dbopMHUpOBaHUE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMATHYECKOTO TOCTPOEHUS
MaTEeMaTHYEeCKUX Teopuid, (HOpPMHpPOBAHUE TIOHMMAHHUS POJIM AKCHOMATUKH TIPHU
MPOBEIAECHUH PACCYKIACHUM;

dbopMupoBaHe YMEHUS BIIAJIETh METOJaMH JIOKA3aTEILCTB U AJITOPUTMOB PEIICHUS,
YMEHHUSI UX TPUMEHSAThb, NPOBOJAUTH JOKA3aTEIIbHBIE PACCYXKACHUS B XOJE PEIICHUS
CTEPEOMETPUUSCKHUX 3a7ad M 3a/lad C TPAKTHYECKUM CoJAepkKaHueM, (HOpPMHpPOBAHUE
MPEJICTABICHUSI 0 HEOOXOJUMOCTH JIOKA3aTeNLCTB MPU OOOCHOBAHMHM MAaTEMATHUECKHX
YTBEPKIACHUN U POJIM AKCUOMATUKHU B TIPOBEACHUU JCTYKTUBHBIX PACCYKICHUM;

Pa3BUTHUE U COBEPILICHCTBOBAHUE MHTEIUICKTYAJIbHBIX U TBOPUYECKUX CHOCOOHOCTEHN
o0y4aromuxcs, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX YMEHUH, KpUTUIHOCTH
MBIIJIEHUS, UHTEPECA K U3YYEHUIO T€OMETPUM;

dbopmupoBanue GyHKIIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHON F€OMETPUU: YMEHUS
pacno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHSATUN, 0OBbEKTOB M 3aKOHOMEPHOCTEH B
peaNnbHBIX JKMU3HEHHBIX CHUTYalMsIX W NPU H3YUYEHUHU APYTUX YUYEOHBIX IPEIMETOB,



IIPOSIBJICHUSI 3aBUCUMOCTEN M 3aKOHOMEPHOCTEN, MOJAEIMPOBAHUS PEANbHBIX CUTYyalUi,
UCCIIEA0BaHUs TIOCTPOCHHBIX MOJEINIEH, NHTEPIIPETALUU [TOIYyUYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZIEpKATEIBHBIMU JIMHUAMH yueOHoro Kypca «l'eomerpusi» B 10—11
KJ1accax ABIStoTCA: «IIpsiMble M TUIOCKOCTH B MIPOCTPAHCTBEY, « MHOrorpaHHUKN», «Tena
BpallleHus», « BEKTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEN.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHME «yMETh OINEPUPOBATH
HOHITHSMIY, PEICBAHTHBIMU T'€OMETPUHU Ha YIiIyOsn€HHOM ypoBHe oOydenus B 10-11
KJlaccaX, OTHOCHUTCA KO BCEM COJEpKaTelbHBIM JIMHUSAM ydeOHOro Kypca, a
dbopMupoBaHHE JIOTUYECKUX YMEHHUM pachpelieisieTcsl He TOJBKO MO COAepkKaTelbHBIM
JUHUAM, HO U 1o rojgaMm oOyuenus. CopepkaHue oOpa30BaHMs, COOTBETCTBYIOIIEE
OpeIMeTHBIM  pe3ynbTaram  ocBoeHus  DenepanpHoil  pabodeil  mporpammsbl,
pacnpeen€HHbBIM 110 rojilaM 00y4eHHUsl, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, IPUHIIMITHAJIBHBIM BOIIPOCaM 00yUarouecs oopauiaiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHU30BaTh OBJIAJICHHE T'€OMETPUUYECKUMHU TOHATHSIMU M HaBbIKAMHU
MOCJIEZIOBATENIbHO M IOCTYNATEIbHO, C COONIOACHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYAaTh B OONIYyI0 CHCTEMY TE€OMETPUYECKHUX IMPEICTaBICHUN
o0y4aromuxcs, pacmupsis 1 yriryossis e€, oopa3ysi IpOYHbIE MHOYKECTBEHHBIE CBSI3U.

[lepexona k U3yueHUIO0 TEOMETPUU Ha YIIIyOJIIEHHOM YPOBHE IMO3BOJISET:

co3aath ycnoBus ais auddepeHnnanun o0y4eHus, TOCTPOCHUS WHINBUIYaTbHBIX
o0pa3oBaTeNbHBIX NPOrpaMM, OOeCHeunTh YIiayOJEéHHOE H3yYEeHHE TIEOMETPUU Kak
COCTaBIIAAIOIIEH yueOHOTO npeameTa « MaTeMaTHKay;

NOJFOTOBUTh OOYYAIOMIMXCSA K MPOJIOJDKEHUIO HM3YUYEHHUS MaTeMaTHKU C Y4YETOM
BbIOOpa Oyaymieit mnpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXKIY OOIUM U
npodecCuoHaNTBHBIM 00pa30BaHHUEM.

Ha n3yuenue yueGHOro kypca «I'eomerpusi» Ha yriayOaEéHHOM YPOBHE OTBOJUTCS
204 yaca: B 10 xmacce — 102 yvaca (3 yaca B Heaento), B 11 kmacce — 102 vaca (3 yaca B
HEJICTTIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHS CcTepeoMeTpuH. Touka, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUU: AaKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3aumHOE  pacnosioKeHHE TpsAMBIX B IIPOCTPAHCTBE:  IIEpECEKAIOIIUEcs,
IapaJuleIbHbIE W CKpEIIMBAOIIKECs NpsMble. [Ipu3HaKM CKPEMBAIOMMXCA NPSIMBIX.
[TapanienbHOCTh NPSIMBIX M IUIOCKOCTEH B NPOCTPAHCTBE: IApajuIEIbHBIE IPSMBIE B
IIPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX MPAMBIX, NAPAIIIETBHOCTh NPSIMON U INIOCKOCTH.
[TapannenbHoe M LEHTpabHOE MpPOEKTUpOBaHUE, u300paxeHue ¢uryp. OcCHOBHbIE
CBOMCTBa MapajyIeIbHOTO TpoeKkTupoBaHus. M3o0Opaxenue duryp B mnapayiedbHON
IIPOCKIMH. YTIbl C COHANPABICHHBIMA CTOPOHAMH, YIOJ MEXIy NpsIMBIMH B
npocTpaHcTBe. llapanienbHOCTh IIOCKOCTEW: NapajuleNbHblE IUIOCKOCTH, CBOMCTBA
napajuleNibHbIX MiIockocTei. IlpocTeilne npocTpaHCTBEHHbIE (UIYpPhl HA TUIOCKOCTH:
TETPA3Ap, NapaJIJICJIENNIIE]], IOCTPOCHNUE CEUEHUIA.

[lepneHIUKYIIpHOCTE NPAMOM M IUIOCKOCTH: IEPHNEHIUKYJSPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpPSMBIE IMApaJUIEIbHbIE W NEPIEHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK
MEPIECHAUKYISPHOCTH NPSAMOM MU IUIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHAUKYISPHOU
II0CKOCTH. OpTOroHaJIBHOE MNpOEKTHpOBaHME. [lepneHauKynssp W  HaKJIOHHBIE:
paccTosiHuEe OT TOYKU 0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOU A0 IUIOCKOCTH, MPOEKIUA
burypst Ha IIJIOCKOCTB. [lepneHAUKYJIAPHOCTH IIJIOCKOCTEN: IIPU3HAK
NEPIEHIUKYIIIPHOCTH IBYX IIJIOCKOCTEN. TeopeMa 0 TpEX NmeprneHIuKyJsapax.

VYIubl B NPOCTPAHCTBE: YroJl MEXAY HMPSAMOW M IUIOCKOCTBIO, JABYTPAaHHBIN yTOJ,
JIMHEWHBIA yroJl JBYrpaHHOro yria. TpéxrpaHHsli 1 MHOrorpaHHble yribl. CBOMCTBa
IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX W JABYTPAHHBIX YIJIOB
TPEXTPaHHOTrO yria. TeopeMbl KOCHHYCOB U CHHYCOB ISl TPEXTPAaHHOTO yIJa.

MHororpaHHuKH

Bunibl MHOrOrpaHHHMKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronapHas npusma,
npsMas Y HakKJIOHHAs MpU3MBI, OOKOBas W TIOJHAs TOBEPXHOCTb IPHU3MBIL.
[Tapamienenumen, NpsMOYTOJIbHBIN MTapajuIeICIUAIIE] U €T0 cBoKcTBa. KpaTuanmmue myTu
Ha I[IOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. IIpoctpaHcTBeHHass Teopema
[Mudaropa. Ilupamuna: n-yrompHash mupamuia, NMpaBHIIbHAS M yCeu€HHAsl MUPAMUIBL.
CpoiictBa pébep u OOKOBBIX TIpaHed mpaBuibHOM mnHUpamuibl. IlpaBuiibHBIE
MHOTOTPaHHUKHU: IPaBUJIbHAS IPU3Ma U IPABWIbHAS TMPAMU/Ia, TPABUIIbHAS TPEYTOIbHAS
nupaMua M OpaBWIbHBIA  TeTpadap, KyO. IlpencraBieHne o0  NpaBUIIBHBIX
MHOTOTpaHHUKAX: OKTA3IP, NOAEKAIP U UKOCAIIP.

BblunciieHne 31€eMEHTOB MHOIOIPAaHHUKOB: pEOpa, nuaroHanu, yribsl. llinomans
OOKOBOM MOBEPXHOCTH M MOJHON MOBEPXHOCTU MPSIMON MPU3MBI, IUIOIIAAb OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsMOU mpu3Mbl. [1nomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTH ITPaBUIIBHOW MUPaMU/IbI, TEOPEMA O IUIOLIAAN YCEUEHHON TUPAMMU/IBI.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTHl ~ CHUMMETPUM  I[PABUIIBHBIX
MHOrorpaHHukoB. CuMMeTpuss B  IpPaBUIBHOM  MHOTOIPDAHHUKE:  CHUMMETPHS
napajuiesienuIe a, CAMMETPUS IPABWIBHBIX IIPU3M, CHMMETPHS IPABUJIBHON ITUPAMHU/IBI.



BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJEBOIO BEKTOpa,
BEKTOPBI KOJUIMHEAPHBIE, COHANPABIEHHBIE U MPOTHUBOIIOJIOKHO HAIlPaBJICHHbBIE BEKTOPBI.
PaBeHcTBO BekTOpOB. JleicTBUS ¢ BEKTOpAMHU: CIOXKEHHE U BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uncio. CBOICTBA CIOKEHUS BEKTOPOB.
CBoiicTBa yMHOXEHHs BeKTOpa Ha uucio. IloHaTtue xommuiaHapHbele BeKTophbl. [Ipu3Hak
KOMIUIaHApHOCTU TpEX BeKkTOpoB. [IpaBuno mapamnenenunena. Teopema o pa3inoxeHUU
BEKTOpa M0 TpEM HEKOMILJIaHApHBIM BeKTOpaM. [IpsMoyronbHas cucreMa KOOpAMHAT B
npoctpaHcTBe. Koopaunatel Bekropa. CBsi3b MEXIy KOOpAMHATAaMH BEKTOpa U
KOOpJAMHATaMH TOYEK. YTOJI MeXAy BekTopamu. CKalnsipHOE IPOU3BEAEHIE BEKTOPOB.

11 KIIACC

TeJia BpaleHus

[ToHsTHS: TMIAMHAPUYECKAs TOBEPXHOCTh, KOHUYECKask MIOBEPXHOCTD, chepudeckas
MOBEPXHOCTh, OOpasyroliue TmoBepxHocTe. Tema BpalieHWs: MIIMHAP, KOHYC,
yCceu€HHBbIN KOHyc, cdepa, map. BsaummHoe pacnonokeHue cdepbl U IIIOCKOCTH,
KacaresbHas INIOCKOCTh K cepe. M300paxenue Ten BpamieHus Ha miockocT. Pa3BépTka
WIKHIpa U KoHyca. CuMMeTpus cdepsl U 1mapa.

O06béM. OcHOBHBIE cBOMCTBA 00bEMOB Tel. Teopema 006 00bEME MPAMOYTOIBHOTO
napajuienenumnea u cieactsus u3 He€. OObEM NpsIMON U HAKJIOHHOM MPU3MBI, IUJIUHAPA,
nupaMubl 1 Konyca. OObEM 11apa 1 1M1apoBOro CerMeHTa.

KomOuHammu ten BpaiieHuss 1 MHOrorpaHHUKoOB. [lpu3ma, BnucanHast B LMIUHAD,
onucaHHas okoJsio nuiauHapa. [lepeceuenune cdepsl u mapa ¢ mwiockoctsto. Kacanue mapa
u cheprl miockocTeio. [loHsATHE MHOrOrpaHHHMKa, OMMCAHHOTO OKOJIO cdepsbl, cdepsl,
BIMCAHHOW B MHOTOT'PAHHUK WJIM TEJIO BPAILICHHUS.

[Tnomans moBepXHOCTH IMIIMHAPA, KOHYCa, TUIoImaas cepsl u e€ yacteid. [logobue
B mpocTpancTBe. OTHOIIEHHE O0BEMOB, IUIONIAJCH MOBEPXHOCTEN MOJOOHBIX (UTYP.
[TpeobpazoBanue nogoOusi, romoTeTHs. Pemenue 3a1a4 Ha MIIOCKOCTHU C UCTIOIb30BAaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTtpoeHne ceuyeHUi MHOTOIPAaHHUKOB M TEJ BpAIEHUS: CEUEHUs LUIMHApA
(mapanienabHO M NEPIEeHIUKYJISIPHO OCH), CEUeHUs KOHYca (TMapaiebHble OCHOBAaHUIO U
NPOXOJAIINE Yepe3 BEPIIMHY), CEUEHHUs IIapa, METOIbl MOCTPOCHHS CEUEHUI: METO]
CJIEJI0B, METOJ] BHYTPEHHEIr 0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYIIEN MIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtopel B mpocTtpaHcTtBe. Omnepanuy HajJ BEKTOpamH. BeKkTOpHOEe yMHOKEHHE
BeKTOpoB. CBOMCTBa BEKTOPHOr0 YMHOXeHHs. IIpsiMoyronbpHas cuctemMa KOOpAMHAT B
npoctpancTBe. KoopaunaTtel Bektopa. Paznokenune Bekropa no 6asucy. KoopaunaTtHo-
BEKTOPHBIN METOJI TP PELIEHUH F€OMETPUUYECKUX 3aad.

J{BMKeHHs B IPOCTPAHCTBeE

JIBmxenus: npoctpanctBa. Orodpaxkenus. [[Bmwkenus u papeHcTBo uryp. Oomue
CBOMCTBA JBWKEHHUM. Buabl JIBMKEHUH: TAPAJUICNIBHBIA IIEPEHOC, LEHTPAIbHAS
CUMMETpHSI, 3€pKajbHasi CUMMETpPHs, I[OBOPOT BOKpyr mnpsiMmoi. IIpeoOpasoBanus
nono6us. [Ipsmast u cdepa Diinepa.



IINTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSAA VYYEBHOI'O KYPCA
«'EOMETPUSI» (YIJAYBJIEHHBIA YPOBEHBb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHcKoe BOCIIUTAHUE:

c(OpMHUPOBAHHOCTh TPAXKIAAHCKON MO3UIMK OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJI€Ha POCCHUIHCKOro OOIIecTBa, MPEICTaBIECHUE O MaTeMaTHYECKHX
OCHOBaxX ()yHKLIMOHUPOBAHUS Pa3IUYHbIX CTPYKTYp, SIBJICHHI, MPOLEyp IPaKIaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYroe€), YMEHHE B3aWMOJECUCTBOBATH C COIMAIIbHBIMU
MHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIUSAMU U HA3HAUCHHEM;

2) naTpuoTHYECKOE BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKONW T'PaKIaHCKONH HWICHTUYHOCTH, YBAXKCHUS K
OpPOUUIOMY M HACTOSIIEMY POCCUWCKOW MaTeMaTUKH, LEHHOCTHOE OTHOUIEHHE K
JOCTH)KEHUSIM POCCUUCKUX MATEMAaTHKOB M POCCHUKMCKON MaTeMaTHYE€CKON IIKOJbI,
MCIIOJIb30BAHNE 3TUX JOCTHKEHUH B APYTHX HayKaX, TEXHOJIOTUAX, cepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX LIEHHOCTEM pPOCCUHCKOro Hapoaa, CHOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHHUS, STUYECKOrO IIOBEJEHMS, CBS3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHHH HAyKH M JIEATENbHOCTBIO YYEHOI'O, OCO3HAHHME JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOWYUBOTO OYAyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas OSCTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, PEHICHWH, PacCyXKIEHUHN, BOCHPHUHUMYUBOCTH K
MaTeMaTHYECKUM acrleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puznyeckoe BoCIUTAHME:

c(OpMHUPOBAHHOCTh YMEHHS NPUMEHATh MaTeMaTHUYECKHE 3HAHHUS B MHTEpecax
310pOBOT0 U 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBBIO
(3mopoBO€ mNHUTaHUE, COAJAHCHUPOBAHHBIA PEXUM 3aHATHM U OTAbIXA, pEryJispHas
¢dusnueckasi akTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHHE MPU 3aHATUAX CIIOPTUBHO-
03JI0pPOBUTEIILHON IEATEIBHOCTHIO;

6) TpynoBoOe BociuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYAOIIO0MS, MHTEpEC K pazInyHbIM
chepam TpodeCcCHOHANBHON JIEATENIBHOCTH, CBS3aHHBIM C MaTeMaTUKOH u &
NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynaymiel npodeccun u
peanu30BbIBATh COOCTBEHHBIE J>KM3HEHHBIC IUIAHBI, TOTOBHOCTh M CHOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa30BaHMIO M CamMOOOpPa30BaHHMIO HA MPOTSIKEHUU BCEU KU3HU,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUWU MPAKTHUYECKUX 3aJad MaTeMaTU4YeCKOM
HAIPaBJIEHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIMTAHHE:

c(OpMHUPOBAHHOCTH IKOJIOTMYECKOW KYJIbTYphl, TOHUMaHHE BIMSHHUS COLUATBHO-
HPKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOW CPe/bl, OCOZHAHUE
[JIOOAJIBHOTO  XapakKTepa »HKOJIOTMYECKUX MpoOJeM, OpHEHTALMs Ha I[PUMEHEHUE
MaTEeMaTHYECKUX 3HAHWM [ peleHus 3a7ad B 00JacTU  OKpYyXaroulell cpensl,



MJIaHUPOBAHUE TMOCTYNKOB M OIIEHKH MX BO3MOJKHBIX TOCJICICTBHH ISl OKPY’KaroIiei
Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS

c(hOopMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HAYKU U OOIIECTBEHHOMW MPAKTUKH, MOHUMAHHE MATEMaTUYECKOW HAyKH Kak
chepbl 4eIOBEUECKON JeATEILHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHS
[IMBIJIM3AIIMN, OBJAJCHUE S3BIKOM MaTeMaTUKH M MaTEeMaTHUYeCKOM KyIbTYpOH Kak
CpPEACTBOM  TO3HAHWS  MHpA, TOTOBHOCTb  OCYHIECTBISITh  MPOCKTHYID U
HCCIIEA0BATEIBCKYIO ICITEIIbHOCTh MHIAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

ITo3HaBaTebHBIC YHHBEPCAJIbHbIC YUeOHBbIEC 1eiiCTBUS

ba3oBble JJornyeckue neicTBUA:

BBISIBIIATH M XapaKTEpHU30BaTh CYIIECTBEHHBIE NPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHUI, OTHOIIEHUN MEXAYy MOHATHUAMH, (HOPMYJIUPOBATH ONpPEACICHUS
NOHATHM, yCTaHaBIMBAaTh CYLIECTBEHHBIM MPU3HAK KIACCU(PUKALWUK, OCHOBAHUS JUIS
0000111eHNS U CpaBHEHUS, KPUTEPUU IIPOBOUMOTO aHAIIN3A;

BOCIPUHUMATh, (DOPMYJIUPOBATh U MPEOOPa30BbIBATH CYKJEHUS: YTBEPAUTEIbHbIC
U OTpULIATENIbHbIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE,

BBISBJIATh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSA3M M IIPOTUBOPEYHs B
(dakTax, TaHHbBIX, HAOMIOACHUIX U YTBEPKICHUAX, NPeIaraTb KpUTEPUH 7Sl BBISIBICHUS
3aKOHOMEPHOCTEMN U ITPOTUBOPEUHNIA;

JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€ TyKTUBHBIX U UHTYKTUBHBIX
YMO3aKJIHYEHN M, YMO3aKIIOUEHUN 110 aHAJIOTHH;

IIPOBOJIUTh CAaMOCTOSITENIBHO J1I0KA3aTEIbCTBA MATEMATHYECKUX YTBEPIKICHUI
(mpsiMble ¥ OT NPOTHUBHOTO), BBICTPAMBATh ApryMEHTAllMIO0, MPUBOAMTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHS U BBIBOJIBL;

BbIOMpATh COcOo0 pelleHus ydeOHOM 3a/1ayu (CpaBHHMBATH HECKOJIBKO BapHUaHTOB
peleHusi, BIOMpaTh Hambosiee MOAXOIAMIMNA C YYETOM CaMOCTOSATEIBHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBrble ncciienoBarebCKue 1eHCTBUA:

UCIIONIB30BAaTh  BONPOCHI KaK MCCIENOBATECIILCKUA HMHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIKME MPOTUBOpEYHE, MpoOIeMy, yCTaHABIMBATh
UCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y, ApPTyMEHTUPOBAThH CBOIO MO3UINI0, MHEHUE;

IIPOBOJIUTh CAMOCTOSITEJIbHO CIJIAHWPOBAHHBIA SKCIIEPUMEHT, HCCIIEIOBAHUE 10
YCTaHOBJIGHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OObeKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMHU, IBICHUSIMU, MPOLIECCaAMU;

CaMOCTOSITENbHO (OpMYyJIHUpPOBaThH O00OOIIEHHS W BBIBOABI [0 pe3yJibTaTaM
NPOBEAEHHOTO HAOIIOACHUSA, WCCIEIOBAHUA, OICHMBATH OCTOBEPHOCTH IOTYYEHHBIX
pe3yJIbTaToOB, BBIBOAOB U 000OIIEHNH;

IIPOTHO3MPOBAaTh  BO3MOJKHOE PpAa3BUTHE IpoOLECCa, a TakKe BBIABUIAThb
IIPEIIIOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIOBUSAX.

Padora c undopmanmeii:

BBISIBJIATD JI€UIUTH WH(POPMAINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIPOC
U IS PELCHUs 3a/1a4H;



BbIOMpPAaTh HMH(OPMALMIO W3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M MHTEPIPETUPOBATH HMH(OPMALMIO pPa3IUYHBIX BUAOB M (HopM
IpE/ICTAaBICHUS;

CTPYKTYpHpOBaThb HHGOpPMAIMIO, TNPEACTaBIATh €€ B pa3IuyHbIX (Qopmax,
WUTIOCTPUPOBATH I'paruecky;

OLIEHUBATh HAJA&KHOCTh HMH(OPMAIMU 10 CAMOCTOSITENIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YHHBepPCATbHbIE yueOHbIe el cTBUS

OO0wmenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSIMH H
[EeNsSIMA OOTIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX H
NICbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS 1O XOIY pEIIeHHs 3aJa4d, KOMMEHTHUPOBAThH
HOJTY4eHHBIN pe3ybTar;

B XoA€ OOCYXIEHHS 3aJaBaTb BOMPOCH IO CYIIECTBY OOCYXIAaeMOU TEMBI,
npoOIeMbl, pemaeMoil 3ajayd, BBICKA3bIBaTh WJCH, HAICJICHHbIE HA TOMCK pPELICHUS,
COTIOCTABIISITh CBOM CYXACHUS C CYXICHUSIMH JAPYTUX YYacTHUKOB JHAJIOTA,
OOHapyXHMBaTh pa3lu4yhe W CXOJCTBO MO3HIUH, B KOPPEKTHOH (hopme (opMyIHpOBaTh
pa3HOTIIacHsl, CBOM BO3PAKCHIS;

NPEJCTABIATh PE3yNbTaThl PEHICHUs 3aJadd, OKCIEPUMEHTa, WCCIeI0BaHus,
MPOEKTa, CAMOCTOSITETIbHO BRIOUPATh (JOpMAT BBICTYIUICHUS ¢ YYETOM 33134 NPEe3eHTAUN
U 0COOCHHOCTEH ayJIMTOPHUH.

PeryasitTuBHbIC YHHBeEpCAJbHbIC y4eOHbIC 1eHCTBUS

Camoopranuszaumsi:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 3a/1a4H, BBIOUPATh CIIOCO0 pelIeHUs ¢ YI4ETOM
UMEIOLUXCSI  PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BApUAHTHI PEIICHUN C YIETOM HOBOM MH(pOpMAIIH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJJIEKT:

BJaJIeTh HAaBBIKAMM I103HABATEIBbHON pe(dIeKCHH KaK OCO3HAHMSA COBEpPIIACMBIX
NEHUCTBUH W MBICIAUTENBHBIX MPOIECCOB, HMX pe3yjibTaToOB, BIAJETh Ccroco0aMu
CaMOIIPOBEPKH, CAMOKOHTpOJI IIpollecca M pe3ysbTaTa pPEIICHHUs MaTeMaTHUYeCKON
3a]1a4H;

NpeBUJIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh MPU PEIICHUH 33]]a41, BHOCUTD
KOPPEKTHBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE pE3yJibTaTa LEIH U YCIOBUSM, OOBACHATH TNPUYHUHBI
JOCTUYKEHUSI UM HEJIOCTUKEHUS PE3yNIbTaTOB JIEATEIbHOCTH, HAXOIUTh OMIMOKY, TaBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHaAA 1eSITEIbHOCTD:

IOHUMATh M MCII0JIb30BaTh NIPEUMYIECTBA KOMAHHON U MHANBUIYaIbHON PabOTHI
IIPU peLIeHUH y4eOHBIX 3a7a4, IPUHUMATh LI€JIb COBMECTHOM AESITENLHOCTH, IUNTAHUPOBATh
OpPraHu3allMI0 COBMECTHOM paboThl, pacmpelnensaTh BUIbl PadOT, JOroBapUBaThCA,
00cyX1aTh IPOLIECC U pe3ybTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JTIFOJICH;

y4acTBOBAaTh B TPyHmoBbIX ¢opmax paboTel (0OCyxaeHusi, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMBbI» U UHBIE), BBIIOIHITH CBOIO YacTh padOThl M KOOPAUHUPOBATH CBOU



NENCTBUS C IPYTMMHU WIEHAMH KOMaH/[Ibl, OIIEHUBATh KaYyeCTBO CBOETO BKJa/Ja B OOIIUN
MOPOIYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOJICUCTBHUS.

IMPEAMETHBIE PE3YJIBTATbBI

K konity 10 kjacca o0yyaromuiicss HayIuTcs:

CBOOOJHO ONEpUPOBATh OCHOBHBIMU NMOHSTHUSIMH CTEPEOMETPUH NPU PELICHUU
3ajJ]a4d ¥ MPOBEJIEHUN MaTEMaTHUECKUX PacCykIECHUM;

OPUMEHITh AKCUOMBI CTEPEOMETPUM M CIEICTBUS W3 HHUX IPH PELICHUU
reOMEeTPUYECKHX 3a/1a4;

KJaccu(UUUpPOBATh B3aUMHOE pPACMOJOKEHHE NPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NIPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CcBOOOJIHO OINEPUPOBATH MOHATUSAMHU, CBA3aHHBIMH C YIJIaMH B IPOCTPAHCTBE:
MEX]y MIPSIMBIMU B IIPOCTPAHCTBE, MEKY MPSIMOM U MJIOCKOCTBIO;

cBOOOJIHO ONIEpUPOBAThH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;
CBOOOHO pacro3HaBaTh OCHOBHBIE BUbl MHOTOIPAaHHUKOB (ITpU3Ma, MTUPAMHU/IA,
IpSMOYTOJIbHBIN Mapaenenunesn, Kyo);

KJ1accu(UUIMPOBATh MHOIOTPAaHHUKH, BBIOMpPAsi OCHOBaHUS AJIs KJlacCU(UKaIIK;
CBOOOJIHO ONEPUPOBATH MOHATHSIMHU, CBI3aHHBIMH C CEUEHHEM MHOTOI'PAaHHUKOB
IUIOCKOCTBIO;

BBITNIOJHATh IapaJlyIeNbHOE, LIEHTPAIBHOE W OPTOrOHAJIBHOE IPOEKTHPOBAHUE
¢buryp Ha MJI0CKOCTb, BHIIOJIHATh U300paXkeHus: (Uryp Ha MIIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOIPAHHUKOB pa3JIMYHBIMU METOJAaMH, BBINOJIHATh
(BBIHOCHBIE) MJIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBepXy, COOKY, CHU3Y;

BBIUUCIIATh IUIOIIAIM TOBEPXHOCTE MHOTOTPAaHHUKOB (Mpu3Ma, MUpamMmuaa),
reOMETPUUECKHX TeJl C IPUMEHEHUEM (GopMyT;

CBOOOIHO ONEpPUPOBATH MOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPHH (DUTYPBI;

CBOOOZHO OMEpPUPOBATH MOHSATUSAMHU, COOTBETCTBYIOIIMMHM BEKTOpaMm U
KOOpJMHAaTaM B IIPOCTPAHCTBE;

BBITIOJTHSATH JICUCTBUSI HAJl BEKTOPaMU;

pelarth 3a1a4i Ha JJOKa3aTeIbCTBO MATEMAaTUYECKNUX OTHOILIEHUI U HAX0XK/IEHNE
reOMETPUYECKUX BEJIWYUH, TNPUMEHSS W3BECTHBIE METOAbl MPU pPELICHUU
MaTeMaTHYEeCKHUX 3a/1ay MOBBIIIEHHOTO U BHICOKOTO YPOBHSI CII0KHOCTH;
OPUMEHATh  MPOCTEMIINE  NPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, MPEOOPa3OBbIBATH M  HMHTEPHPETHPOBATH HMH(OPMALUMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, IPEICTABICHHYIO Ha YepPTekKax U
pPHUCYHKaXx;

IPUMEHATh NOJYYEHHbIE 3HAHUS Ha NPAKTUKE: CPaBHUBATh M AHAJIU3UPOBAThH
peaJibHbIE CUTYallUW, NPUMEHATh U3YUYECHHbIE IOHSATHS B IIPOLIECCE IOMCKA
pelIeHusT MaTeMaTH4ecKH C(HOPMYJIMPOBAaHHOW MpPOOJIEMBbl, MOJEIUPOBATH
peaJIbHbIE CUTYallUU Ha S3bIKE TE€OMETPUH, UCCIIE0BATh IOCTPOEHHBIE MOJIEIH C
UCTIOJb30BAHUEM T'€OMETPUUYECKUX TOHATHH M TEOopeM, ammaparta aireOpsl,



pemiath MpakTUYECKUe 3aJauM, CBS3aHHBIE C HAXOXKJICHHEM T'€OMETPHUYECKHUX
BEJIMYMH;

UMETh MIPe/ICTaBICHUs 00 OCHOBHBIX dTanax pa3BUTHUSI TEOMETPUHU KaK COCTaBHOM
yacTu QyHIaMEHTa Pa3BUTHs TEXHOJIOTUH.

K xoniy 11 kiacca o0yvaromuiicss Hay4uTcs:

CBOOOJIHO ONEpUPOBATh MOHSATUSMH, CBS3aHHBIMH C IWJIMHIPUYECKOH,
KOHUYECKOU U c(hepruuecKoil MOBEPXHOCTAMU, OOBSICHATH CLIOCOOBI MOJTyUYEHHUS;
ONEepUpPOBaTh MOHATHUSAMHU, CBSI3aHHBIMU C TEIAMHU BpAIEHUs: LHUIMHIPOM,
KOHYCOM, cepoil 1 1mapom;

pacro3HaBaTh Teja BpalleHus (UMWIMHIpP, KOHYC, cepa M map) U OObSICHATH
CHoco0BI MOJIyYEeHHUS TEJ BPALLEHUS;

KJIacCU(PULIMPOBATh B3aUMHOE PACIIOJIOKEHUE CPephl U TNIOCKOCTH;

BBIUUCIISTH BETMYMHBI 3JIEMEHTOB MHOIOTPAHHUKOB U TEJ BpaLLEeHUsl, 00bEMBI U
IUIOIIAN TOBEPXHOCTEH MHOTOIPAaHHUKOB M TE€J BPAIICHUS, T€OMETPUUYECKUX
TeJI C MpUMEHEHUEM (HopMyT;

CBOOOJHO OIEPUPOBATH MOHSATUSAMHU, CBSI3aHHBIMM C KOMOMHAIUSMU Tl
BpallleHUs] W MHOTOTPAaHHMKOB: MHOTOIPDAaHHHUK, BIIMCAaHHBIK B cdepy u
ONMCAHHBIA OKOJIO c(ephl, cepa, BNMCAHHAS B MHOTOIPAHHUK WM TEJO
BpaIlCHMS,;

BBIUUCIISITE COOTHOUIEHUS MEXKIy IUIOMAJAsIMH IOBEPXHOCTEH U o0BbEMamMu
MTOJOOHBIX TEIT,

n300paxkaTh U3ydaemble (PUTYpPbl, BHIIOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (HUTYp: BUA CBEpXy, COOKY, CHHU3Y, CTPOUTH
CEYEHHUs TeJI BpAILEHUS;

U3BJIEKaTh, HMHTEPIPETHPOBAaTH U  MpeoOpa3oBbIBaTh HHGMOpMALMIO O
IPOCTPAHCTBEHHBIX FTEOMETPUUYECKUX (PUTYpax, MPEICTaBIEHHYIO Ha YepTexax U
pHUCYHKaX;

cBOOOJIHO ONIEpUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEpallii HaJl BEKTOPaMHU;

3aJ1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM cHCTEME KOOPJUHAT;

pemniatb reoMeTpUYecKue 3aJaud Ha BBIUMCICHHE YIJIOB MEXIY MNPSMBIMU U
IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHM JI0 IUIOCKOCTH, B II€JIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a IPH PELICHHH;

cBOOOJIHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMHU C JIBH)KEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;

BBITTOJIHATH N300pa’KeHUsI MHOTOT'PAaHHUKOB U TeJl BPAIlleHNUs IPU NapajlieIbHOM
nepeHoce, UEHTPAIbHON CUMMETPUHU, 3epKAIbHON CUMMETPHUH, MPU TOBOPOTE
BOKPYT MPSIMOH, MpeoOpa30BaHus O00uS;

CTPOUTh CEYEHUs MHOIOTPAaHHUKOB M TE€J BpAIIECHUSA: CEYEHUs IMINHApA
(mapanienbHO W TNEPHEHIUKYISPHO OCH), CEUEHHs] KOHyca (IMapasuielibHbIe
OCHOBAHMIO U IIPOXOASILINE Yepe3 BEPLIMHY ), CEUECHHUs 111apa;

UCMOJIb30BATh METO/BI IOCTPOEHUS CEYEHUI: METO/I CJIEI0B, METOJl BHYTPEHHET O
IPOEKTHUPOBAHUS, METO/] IIEPEHOCA CEKYIIEN TUIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKHE YTBEPIKICHUS;



OPUMEHATh TeoMeTpuuYecKrue (QaxkThl AJs PEIICHUs CTEPEeOMEeTPUYECKUX 3ajad,
IIPEANOJIAralOMNX HECKOJBKO IIAaroB PELICHUS, €CIU YCIOBHS IPUMEHEHUs
3aJlaHbl B IBHOW U HESIBHOM (hopMe;

pemaTh 3a1a4u Ha TOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHUH U HAaX0XICHHUE
r€OMETPUYECKUX BEINYMH;

IPUMEHATh IPOTrPaMMHBIE CPEICTBA M  DJIEKTPOHHO-KOMMYHHUKAallMOHHBIE
CHUCTEMBI IIPU PEILICHUH CTEPEOMETPUUYECKHX 3a/1a4;

IPUMEHATH IOJYYEHHBIE 3HAHMS HA NPAKTUKE: CPaBHUBATh, aHAIM3UPOBATH U
OLICHUBATh PEAJBHBIC CHUTyalllH, NPUMEHATh H3YUYCHHBIC INOHSTHUSA, TEOPEMBI,
CBOIMCTBa B IpoLlecCe IMOMCKAa PEIIEHUs] MaTeMaTHYecKu CHOpMYIUPOBaAHHON
npoOJieMbl, MOJEIMPOBAaTh pEallbHbIE CHUTyallMd Ha S3bIKE TIE€OMETPHUH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIB30BAHUEM TI'€OMETPHUUECKHX
HNOHATUM M TeopeM, amnmapaTa anreOpbl, pemaTth MOpaKTHYECKHUe 3aJauu,
CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUUYECKUX BEJINUNH;

UMETb IPECTaBICHUS 00 OCHOBHBIX ATAIax pa3BUTHs FEOMETPUHN KaK COCTaBHOM
4yacTH (pyHJaMEHTa pa3BUTHUS TEXHOJIOTHMA.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KUJIACC

KoauvecTBo yacos JIEKTPOHHbIE
Ne ni/m E;::;Zﬁf;::me pasieyion mrem Beero KonTpoabusie IlpakTnueckue ﬁ%ﬁg?:ﬁ;;gmliue
padoThI padoThbI pecypes
1 Beenenne B crepeoMeTpuio 23 1
) B3anMHOe pacnosioxkeHne MpsIMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb MPSAMBIX U INIOCKOCTEN B 2
IPOCTPAHCTBE
4 HepHeHILI/IIiy.]'ISIpHOCTB MPSIMBIX U 75
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYribl 1 pacCTOSHUS 16 1
6 MHororpasHUKH 7 1
7 BekTopsl B mpocTpaHCcTBE 12
2 IToBTOpEHMUE, 0606I_U;CHI:IG u 5 )
cucTeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1IO 102 6 0

I[TPOTPAMME




11 KUIIACC

Kosaun4vecTBO yacon DJIeKTPOHHBbIE
Ne i/ I:;;?;Z‘;g:::me PAICIIOB H TEM Beero Kontpoabusbie IIpakTnyeckue gg;gg:::g:gbnme
padoThI padoTbI pecype
1 AHanuTH4YecKas reoMeTpust 15 1
5 IToBTOpEHME, 0606IHCHI§G u 15 1
CHUCTeMaTH3allns 3HAHUT
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Inomanu moBepXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJl
6 JBrxeHus 5 1
7 IToBTOpEHME, 0606IHCHI§G u 17 )
cHUCTeMaTH3alns 3HAHUN
OBIIEE KOJIMYECTBO YACOB I1O 102 3 0

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE
10 KUJIACC

Ne

/o

Tema ypoka

KoaunuyecTBO yacoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHMs

JIEKTPOHHbIE
uu@poBbIe
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE ITpaBUiIa U300paKEHUS
Ha PUCYHKE TUIOCKOCTH,
napajuIeIbHBIX TPSIMBIX
(OTpe3KOoB), CEepeIMHBI OTPE3KA

[ToHSTHS CTEpEOMETPUH: TOUKA,
npsiMasi, IIIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
npaBujia U300pakeHUs Ha
PHUCYHKE IUTOCKOCTH,
napajuIeIbHBIX MPSMBIX
(OTpe3KOB), CEpeAUHBI OTPE3Ka

[TonsTus: nepecekarommecs
IIJIOCKOCTH, MEPECEKAIOIINECS
IpsiMasi v IMIOCKOCTH;
IIOJIYITPOCTPAHCTBO

[TonsTHs: nepecekaromuecs
IIJIOCKOCTH, IEPECEKAIOIIHNECS
npsiMasi ¥ IIIOCKOCTH;
MIOJIYIIPOCTPAHCTBO

MHororpaHHuKk#, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyeCTBYIOIIUX
00BEKTOB




MHororpanHuKu, U300pakeHne
IPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIIeCTBYIOIIHNX
00BEKTOB

AKCHOMBI CTEpEOMETPUH U
HEPBBIE CIEACTBHS U3 HUX

10

11

AKCHOMBI CTEpEOMETPUU U
IIEPBBIE CIEACTBUS U3 HUX

AKCHOMBI CTEpEOMETPUHU U
TIEPBBIC CIICICTBHS U3 HUX.
Cnoco0sI 3aaHus IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRE.
O603HaueHus NpsIMBIX U
IIOCKOCTEH

N3o0paxenue ceueHuit
MUpaMuIbl, KyOa U MPU3MBI,
KOTOPBIE ITPOXOJAT YEepe3 UX
p€6pa. N3obpaxenue
MEPECEUCHUS MOTYYEHHBIX
IJI0cKocTel. PackpammBanue
MMOCTPOEHHBIX CEYEHHUI pa3HbIMU
LIBETAMU

N3obpaxenue ceueHuit
NUpaMHJIbI, KyOa U MpU3MBbIL,
KOTOpBbIE MPOXOST Yepe3 ux
pEbpa. M3obpaxenue
nepeceyeHus oJy4eHHbIX
IUI0CKOCTEN. PackpamnBanue
MOCTPOCHHBIX CEUYEHUN Pa3HBIMU
LIBETaMU




12

N3o0paxenue ceueHuit
NUpPaMHJIbI, KyOa U PU3MBIL,
KOTOPBIE TPOXOIAT YEPE3 UX
pé6pa. M3o0pakeHue
MEPECEUCHUS MOTYYEHHBIX
Iockocteul. PackpamuBanue
MTOCTPOEHHBIX CEYEHUIN Pa3HBIMU
LIBETAMH

13

N3o0paxenue ceueHuit
UpaMUIbl, KyOa v MPU3MBI,
KOTOPBIE MMPOXOIAT YEPe3 Ux
pébpa. N300paxenue
nepeceyeHus MOTyUYECHHBIX
Iockocteul. PackpamuBanue
MMOCTPOEHHBIX CEYEHUI pa3HbIMU
[IBETaMH

14

15

16

Merton cneioB 115l MOCTPOCHUS
CEeYEeHUU

Merton cnetoB s MOCTPOEHUS
ceyeHui. CBoMCTBa IEpeECECUCHUIN
MPSIMBIX U IUIOCKOCTEN

Merton cne1oB s MOCTPOEHUS
ceyeHui. CBoMCTBa IEpECECUECHUIN
IPSIMBIX U IJIOCKOCTEN

17

ITocTpoenue ceueHun B
nupamue, Kyoe rmo TpéM Toukam
Ha péopax. Co3taHne BEIHOCHBIX
YepTEekKEU U 3alKUCh IIaroB
MOCTPOCHHSI




18

[TocTpoenue ceueHu B
nupamue, Kyoe rmno TpéM Toukam
Ha pEopax. Co3nanne BEBIHOCHBIX
YepTeKel U 3alUCh IIaroB
MOCTPOCHHUS

19

20

[TocTpoeHue ceuenuii B
nupamue, Kyoe rmno TpéM Toukam
Ha pEopax. Co3/aHne BEIHOCHBIX
YEpTEKEU U 3aMKCh IaroB
MIOCTPOEHUS

[TocTpoenue ceueHuii B
nupamue, Kyoe rno TpéM Toukam
Ha pé6opax. Co3zmaHne BEIHOCHBIX
YEPTEKEN U 3aINCh [IaroB
ITIOCTPOEHUS

21

22

[ToBTOpEHME TITAHUMETPHUH:
Teopema 0 pONOPLHUOHATIBHBIX
otpeskax. [Tonobue
TPEYTOJIbHUKOB

[ToBTOpEHME NIITAHUMETPUN:
Teopema Menenasi. PacueTsi B
CEYCHUSAX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUHN

23

24

KontponbHas pabora "AKCHOMBI
crepeomeTpun. Ceuenus"

B3anmuoe pacrionoxenue
MPSIMBIX B MPOCTPAHCTBE.
CxkpemuBaromuecs npsimbie.
[Ipu3Haku CKpemnBarOIINXCS




25

26

npsimbix. [lapannensHbie npsiMble
B IIPOCTPAHCTBE

Teopema 0 cyliecTBOBaHUM U
€IUHCTBEHHOCTH MPSIMOU
MApAIUICIIBHON TAHHOW MPSMOW,
MPOXOIAIIEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIe)KaIlleh Ha
JlaHHOW npsiMou. Jlemma o
MEPECEUCHUU MTapaJIIIECIbHBIX
MPSIMBIX TJIOCKOCTBIO

[TapanaenbHOCTh TPEX MPSAMBIX.
Teopema o TpEx mapaieabHbIX
npsimbix. Teopema o
CKPEIIUBAIOITUXCS TIPSIMBIX

27

28

29

30

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA
NapajuieIbHOTO MPOEKTUPOBAHUS.
N306paxenue pa3Hbix GUryp B
MapajyieIbHON MPOEKIUH

LlenTpanbHas npoekuus. YToi ¢
COHAIPaBJICHHBIMU CTOPOHAMH.
Yron mexay npsiMbIMU

3azaun Ha O0Ka3aTEIbCTBO U
HCCJIeI0OBaHNE, CBSI3aHHBIE C
paCIONOKEHUEM TPSIMBIX B
MIPOCTPAHCTBE

[ToHsATHS: MapaJUIENTbHOCTh
MPSAMOM U TIIIOCKOCTHU B
npocTtpaHcTse. [IpuzHak
NapaJuyIeIbHOCTH NPSIMOM U




m1ockoctu. CBoMcTBa
MmapajJjicJIbHOCTH Hp}IMOﬁ 141
IIJIOCKOCTH

31

32

33

['eomeTpuueckue 3agaum Ha
BBIYHMCIICHUE U 10KA3aTeNbCTBO,
CBSI3aHHBIE C NIAPAJUICIBHOCTHIO
NPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoeHue ceuenus,
MPOXOJIAIIETO YEPE3 JAaHHYIO
NPSIMYIO Ha YEPTEXKE U
MapajyieaIbHOrO IPYTro MPsIMOM.
Pacuér orHOmICHUI

[TapannenbHast mpoeKuus,
MPUMECHECHHE ISl TOCTPOCHHUS
cedyeHui Kyba u
napamuienenumnena. CBoicTaa
napaJuiesienuIea U mpu3Mbl

34

[TapannenpHbI€ MIOCKOCTH.
[Ipu3Haku napasaienbHOCTH JBYX
IJIOCKOCTEMN

35

36

TeopemMa o mapanneabHOCTH U
€IUHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAIIECH Yepe3 TOUKY, HE
MIPUHAJJICKAILYIO TAHHOU
IJIOCKOCTH U CJIEACTBHS U3 HEE
CBolicTBa napajjiebHbIX
IJIOCKOCTEH: 0 MapaieIbHOCTH
MPSIMBIX TEPECEUCHUS] TIPU




37

NEpECEeYCHUH ABYX MapajuIesIbHbIX
IIOCKOCTEN TPEThEN

CBolicTBa napajuienbHbIX
IUIOCKOCTEHN: 00 OTpe3Kax
NapaJUIeNIbHBIX MPSAMBIX,
3aKJIFOYEHHBIX MEXKIY
NapajuIeIbHBIMU IUIOCKOCTSIMH; O
IIEPECECYECHUH IIPSIMOM C ABYMS
napajuiesIbHbIMU MJIOCKOCTSIMU

38

39

[ToBTopenue: Teopema [ludaropa
Ha IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a u
OPSIMOYTOJILHOTO
napajuiesienuneia

41

42

Berurcnenue 1uH OTPE3KOB B
KyOe 1 MPSIMOYTOJILHOM
napasuieNienumnese

[lepnenuKyIJISIPHOCTD PSAMOU U
iockocTH. [Ipusnak
NEPIEHIUKYIIIPHOCTH IPSIMOU U
IIJIOCKOCTH

43

IlepnieHAMKYIIAPHOCTD IPSIMOU U
10cKOCTH. [Ipu3Hak
MIEPIICHIUKYIIIPHOCTH NPSIMOM U
IIJI0OCKOCTH

44

Teopema 0 CyILIECTBOBaHUU U
€IUHCTBEHHOCTH MPSIMOMH,
MPOXOSAIIEN Yepe3 TOUKY




45

IPOCTPAHCTBA U
NEPIEeHIUKYISIPHON K IJIOCKOCTH

[InockocTu u MNCPIICHAUKYJLAPHBIC
UM IPSAMBIC B MHOTOT'PaHHUKAX

46

47

48

[InockoCcTH ¥ NEPHEHANKYISIPHBIE
UM IIpsIMbIE B MHOT'OTPaHHHUKAX

[leprienAMKyYSp U HAKIOHHASL.
[TocTpoeHne neprneHauKyIspa u3
TOYKH Ha MPSMYIO
[lepneHAUKYJIISAp ¥ HAKJIIOHHAS.
[TocTpoeHne neprneHauKyIsIpa u3
TOYKH HA MPSAMYIO

49

Teopema o Tpéx
NEePIeHINKYIpax (mpsaMas u
obOpatHasi)

50

Teopema o Tpéx
NEePIeHIUKYIpax (mpsaMast u
oOpaTHasi)

51

Yroa Mmexay CKpelmBaroIMMUCS
PSIMBIMH

52

ITouck nepneHaAuKyIIpHBIX
IIPSIMBIX C IIOMOLIBIO
NEPNEHIUKYJISIPHBIX IJIOCKOCTEN

53

OpTOoroHaiabHOE NPOESKTUPOBAHUE

54

[Toctpoenue ceuenuit kyoa,
MPU3MBbI, TPABUILHON MUPAMU/IBI
C TTIOMOUIBIO0 OPTOTOHAJIBHOMN
MPOCKILIUU




55

56

57

58

59

[TocTpoeHue ceueHuii Kyoa,
MIPU3MBbI, TPAaBUIBHON MUPaAMUIBI
C IMIOMOIIBI0 OPTOTOHAJIBHOMN
MIPOEKIINU

CummeTpusi B IPOCTPAHCTBE
OTHOCHTEJIBHO IINIOCKOCTH.
[lnockocTn cumMMeTpui B
MHOTOTPAaHHUKAaX

[Ipu3Hak nepneHIuKyJJIspHOCTH
IIPSIMOM M TUIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

[IpaBUIIEHBIE MHOTOTPAaHHUKH.
Pacuét paccTosiHHil OT TOUKH 10
IUIOCKOCTH

[IpaBUIIEHBIE MHOTOTPaHHUKH.
Pacuét paccTosiHHil OT TOUKU 10
IUIOCKOCTH

60

61

CriocoObI OITyCTHUTH
NEPIEHIUKYISAPbl: CAMMETPUS,
CIBUT TOYKH IO NMAPaJIIEIbHON
IIPSIMOM

Casur 1o HenapaieIbHOU
IPSIMOM, U3MEHEHUE PACCTOSIHUI

62

63

KonTponsHas pabora "B3aumHoe
PaCIIOJIOKEHUE MIPSIMBIX U
IJIOCKOCTEH B MPOCTpaHCTBE"
[ToBTOpEHME: YO MEXIY
IPSAIMBIMU Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIBHOM




64

65

66

TPCYI'OJIbHUKE, TCOPCMA
KOCHHYCOB

[ToBTOpEHUE: Yroi MEXIy
CKPEIIUBAIOITUMHUCS MPSIMBIMU B
MPOCTPAHCTBE

['eomeTprueckue MeTOabl
BBIYMCIICHUS yTJIa MEXKITY
IPSIMBIMU B MHOTOTPaHHHUKAX
JByrpannsiii yroa. CBOWCTBO
JIMHEWHBIX YIJI0B ABYTPAHHOIO
yriia

67

[leprieHAMKYIIAPHBIE TNIOCKOCTH.
CaoiicTBa B3aUMHO
MEPIEHANKYISPHBIX TIIOCKOCTEMN

68

69

70

71

[Ipr3Hak neprneHanKyIIpPHOCTH
IJIOCKOCTEM; TeopeMa O MpsIMOn
IepecedyeHus AByX MIOCKOCTEN
MEPIECHANKYJIISIPHBIX TPEThEU
IJIOCKOCTH

[IpsimoyToOnbHBIN
napajuieNienumen; Kyo;
M3MEPEHUS], CBOMCTBA
MPSIMOYTOJIBHOTO
napajuienenuesia

Teopema o quaronanu
PSIMOYTOJILHOTO
napa’suiesienumesa u caecTBUe U3
Hee

Crepeomerpuyeckue u
NIPUKJIAIHBIC 3a/1a49H, CBS3aHHBIC




72

CO B3aMMHBIM PaCIIOJIOKCHHUCM
IMPAMBIX U IINIOCKOCTHU

[ToBTOpEHUE: CKpeLBaIOIINECS
npsiMble, TapaJLIeIbHbIE
IUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpPaHHUKAX

73

74

75

76

[Tapa napanenbHbIX IIOCKOCTEN
Ha CKPEILHBAIOIINXCS MPSIMBIX,
PacCTOSIHUE MEXKIY
CKpEIIMBAIOUIMMUCS NPSIMbIMU B
IPOCTBIX CUTYaLUAX

PaccrosiHue OoT TOUKHM J10
IJIOCKOCTH, PACCTOSSHUC OT
HpHMOﬁ J0 IINTOCKOCTHU

Beruuciienue paccTosHu MEXITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU C
ITOMOLIBIO TIEPIIEHAUKYJIIIPHOU
IJIOCKOCTH

TpéxrpaHHblil yroji, HEPAaBEHCTBA
JUISl TPEXTPAaHHBIX yTiaoB. Teopema
[Mugaropa, TeopemMbl KOCUHYCOB U
CHHYCOB JUIs TPEXTPAHHOIO Yyria

77

78

DnemMeHTsI chepruuecKoit
TEOMETPHUH: T€0AE3NUECKUE JINHUN
Ha 3emMie

KontponbHas pabora "Yribl u
paccrosiHus"

79

CucremMaTu3anus 3HaHUHN
"MHOrOorpaHHUK U €r0 JI€MEHTHI"




[Tupamuga. Buael nupamu,.

80 1
[IpaBunbpHas nupamuaa

]1 [Tpusma. IIpsimMas u HaKJIOHHAs 1
npusMel. [IpaBunbpHas npusma
[IpsiMo#t napajurenenumen,

82 MPSMOYTOJIbHBIN 1
napajuiesnenumnesn, Kyo

23 Brinykiible MHOTOTpaHHUKH. 1
Teopema Diinepa
Brinmykiible MHOTOTpaHHUKH.

84 Teopema Duinepa. [IpaBunbHbIE U 1
NOJIyPaBUJIbHbIE MHOTOTPAaHHUKHU

25 ‘I'<OHTp0JIBHa$I pabora 1

MHororpanHukn"

36 ITonsiTHE BEKTOpA HA IJIOCKOCTU U 1
B IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3HocTs BEKTOpPOB 1

89 [IpaBuno napamienenumnena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Pasnosxenue BekTopa o 6asucy

91 TPEX BEKTOPOB, HE JICKAIUX B 1
OJHOU MJIOCKOCTH

92 CkansipHoe npou3BeCHUE 1

93 Brlunciienue yria Mexy 1
BEKTOpPaMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3agauu ¢ BEKTOpaMu 1

95 [Ipocreiimue 3agauu ¢ BEKTOpaMu 1




96 [IpocTeiimue 3a1a4u ¢ BEKTOpAMH 1

97 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1

03 06061£1eHHe A CUCTEMATH3AIIUS 1
3HaHUU

99 O606HvleHI/Ie U CUCTEeMAaTH3alus 1
3HAHUM

100 HrtoroBas KoHTpoJIbHAs paboTa 1

101 Hrorosas koHTpoabHas paboTa 1

102 O606].EI6HI/I€ U cUCTeMaTH3alus |
3HaAHUH

OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KUIIACC

Kosaun4vecTBo yacon DJIeKTPOHHBbIE
Ne Hara nugposwIe
Tema ypoka Konrpoasnbie IIpakrnyeckue p
n/n Bcero u3yuyeHusi oOpasoBaTeJIbHbIE
padoThI padoThI
pecypcsl
IToBTOpenue Temsl "KoopauHaTsl
| BEKTOpA Ha IUIOCKOCTH U B |
npocTtpaHcTae"
) [ToBTOpenue temsl "CkansapHoe 1
MIPOU3BEICHUE BEKTOPORB"
IToBTOpeHue TeMsl "BrrunciieHue
3 yIJla MEXKy BEKTOPAMH B 1
npocTtpaHcTae"
[ToBTOpenue Temel "YpaBHeHHE
4 MPSMOM, MPOXOASAIIEH Yyepe3 ABe 1
TOYKHU"
5 YpaBHEHHE TIIIOCKOCTH, HOPMAJlb, 1
yYpaBHEHHE MJIOCKOCTH B OTPE3Kax
6 VYpaBHEHUE MIOCKOCTH, HOPMAaJb, 1
YpaBHEHHE MJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeeHue 1
3 JIvHeHbIE HEpAaBEHCTBA, 1
JIMHEHHOE IPOrPaMMHUPOBAHKE
9 JIuneliHble HEpaBEHCTBA, 1
JUHEHHOE TPOrpaMMUPOBAHHE
AHaTUTUYECKUE METOIbl pacuéra
10 yIJla MEXIy NPSIMBIMU B 1

MHOT'OrpaHHHKaXx




11

AHanuTH4YecKHue MCTOAbI pacqéTa
yriia MCXKAY IJIIOCKOCTAMMU B
MHOT'OrpaHHHUKaX

12

13

dopmyiia pacCTOSIHUA OT TOYKHU
JI0 TJIOCKOCTH B KOOpJMHATAaX
Haxoxnaenue pacctosiHui OT
TOYKH JI0 TJIOCKOCTHU B KyOe

14

15

HaxoxneHnne paccTossHUI OT
TOYKH JI0 TNIOCKOCTH B
IIPaBUJIBHOM TMpaMuIe

KonTponsnas padota
"AHaIUTHYECKAs TEOMETPHUsT"

16

17

CeueHus MHOTOT'PAaHHUKOB:
CTaHAapPTHBIC MHOI'OI'PAHHUKHU

CedeHHs] MHOTOTPAaHHHUKOB:
METO/, CJIEIOB

18

CeueHust MHOTOTPaHHHUKOB:
CTaHJIAPTHBIC TUIOCKOCTH,
nepeceyeHus MPSIMbIX U
IIOCKOCTEH

19

[TapaitenbHbie NpSIMBIE U
IJIOCKOCTH: TIapajuleIbHbIE
CEUYCHHUS

20

21

[TapannensHble NPAMBIE U
IJIOCKOCTH: PAaCYET OTHOLIEHUI
[TapamienbHble IPSIMBIE U
IJIOCKOCTH: YTJIbl MEXIY
CKPEILMBAOLIIUMHUCS NPSIMBIMU




22

[lepneHauKyIspHBIE PSIMBIE U
IJIOCKOCTH: CTaHJAAPTHBIE MapbI
NEPIEHIUKYIISPHBIX INIOCKOCTEH
U IPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23

24

25

[lepneH UKy pHBIE TPSIMBIE U
IIJIOCKOCTH: TEOpEMa O TpeX
NEPIEHIUKYJIIIpax
[lepneHAUKYIISIpHBIE PSIMBIE U
IJIOCKOCTH: BBIYMCIICHUS JJIMH B
MHOT'OTpaHHUKAaX

[ToBTOpEeHME: TIIOMIAIN
MHOTOYTOJIbHUKOB, (hOPMYJIBI IS
10 e, COOOpaKeHUS
og00us

26

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIsI
10 e, COOOpaKeHUS
og00us

27

28

29

[ToBTOpEeHue: momann
MHOT'OYTOJIbHUKOB, ()OPMYJIBI IS
TI0MIaIeH, COOOpaXKEHUS
noao0us

IImomanu ceuenuit
MHOTOTPAaHHUKOB: TIJIOIIA !
MOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUS TOJ00uS

IImomanu ceuenuit
MHOTOTPAHHUKOB: TIOIIAIU




30

31

32

MOBEPXHOCTEH, pa3pe3aHus Ha
JacTH, COOOPAKECHHS TI0100us

KoHntpospHas pabora
"[loBTOpEHNE: MHOTOI'PaHHUKH,
CEYEHHSI MHOTOTPAaHHUKOB"

O06bém Tena. O0beM
PSIMOYTOJILHOTO
napasuiesienurena

3anaum 00 yIBOEHUU Ky0a, 0
KBaJparype Kyda; 0 TPUCEKIUU
yria

33

34

35

36

37

CrepeomeTpruyecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO
napasuiesenurena

[IpukitamHple 3a/1a4u, CBSI3aHHbBIC
C BBIYHUCIIEHHEM 00BEMA
MPSMOYTOJIHLHOTO
napauiesenue/a

O0bEM NpsAMOI PU3MBI

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C BEIYHCICHHEM
00BEMOB MPSIMON TTPU3MBI

[IpuknagHblie 3a1a4n, CBA3aHHbBIC
¢ 00bEMOM MPSAMOM MPU3MBI

38

Brruucnenue o0bEMOB T C
IIOMOILIBIO OIIPEIEIIEHHOTO
uHTerpana. O0bEM HaKJIOHHOM
IPU3MBI




39

Brruuciieame 00EMOB TeI €
MTOMOIIBIO ONIPEACTEHHOTO
uHTerpana. O0bEM NrpaMuIbl

40

®opmyna o0bEMaA MUPaMHUIBI.
OtHomeHne 00bEMOB MTUPAMUI C
00IIIUM YTJIOM

41

42

43

44

®opmyna o0bEMaA MUPaMHUIBL.
OtHomeHne 00bEMOB MTUPAMUT C
00IIIUM YTJIOM

CrepeomeTpruyecKue 3a1auu,
CBsI3aHHBIE C 00BEMaMU
HAKJIOHHOW TTPU3MBI

CrepeomeTpudeckue 3a1adm,
CBsI3aHHBIE C 00BEMaMU

U PAMHUJIBI

[IpuxnagHble 3a7a4u 110 TEME
"OO0BEMBI TEH", CBI3aHHBIC C
00BEMOM HAKIIOHHOM MPU3MBI

45

[IpuxnagHble 3a7a4u 110 TEME
"O0BEMBI TE", CBS3aHHBIC C
00BEMOM MHUPAMU/IBI

46

[Tpumenenne 0ObEMOB.
Brruncienue pacctostHus 10
IUIOCKOCTH

47

48

KontponbHas padora "O6bEM
MHOTOrpaHHUKa"
[{unuHapuvecKas TOBEPXHOCTb,
00pa3yronye MIIHHAPUISCKOMN
MIOBEPXHOCTH




49

Hunuuap. [IpsimMoit kpyroBoit
uunuHAp. [lnomans noBepxHocTu
HWJIAHAPA

50

KoHnueckas nOBEpXHOCTB,
oOpasyrolue KOHN4eCKon
noBepxHocTh. Konyc

51

52

53

CeueHune KOHyca IIOCKOCTHIO,
napauieTbHOH MJI0CKOCTH
OCHOBaHUS

Y ceuéHHBIN KOHYC.
N300pakeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

[Tmomaas 60KOBOM MOBEPXHOCTH
Y TIOJIHOW ITOBEPXHOCTHU KOHYCA

54

55

56

[Tnomaas OOKOBOM MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH KOHYyCa

CrepeomeTpruuecKkre 3ajauu Ha
JTIOKa3aTeIbCTBO M BBIUHCIICHHUE,
MMOCTPOCHUEM CEUCHUI
UJIUHIpPA, KOHyCca
CrepeomeTpruuecKkre 3ajauu Ha
JIOKa3aTeILCTBO M BBIUYHCIICHHUE,
MMOCTPOCHUEM CEUCHUI
IIWIKHJIpa, KOHyCca

57

58
59

[TpukamHbIe 337291, CBI3aHHBIC
C IIMUITMHIPOM
[TpuknanHbie 337291, CBSI3aHHBIC
C IWIHHIPOM
Cdepa u map




60

61

62

[Tepecedenue cdepsl U mapa ¢
iockocThto. Kacanue mapa u
chepsl iockocThio. Bua u
n300pakeHue mapa

[Tepeceuenue cdepsl u mapa ¢
II0CKOCThI0. Kacanue mapa u
cdepsbl MI0CcKOCThI0. Bua u
n300pakeHue 1mapa

VYpauenue cdepsl. [Tnomans
cthepsl u e€ yacteit

63

Cummetpusi cepsl U mapa

64

CrepeoMeTpUieCKHe 3a1a4d Ha
JI0Ka3aTeILCTBO U BBIYUCIICHUE,
CBSI3aHHBIC CO CEPOil U MapOM,
MIOCTPOCHUEM UX CCUCHHM
TUIOCKOCTBIO

65

66

CrepeomeTpruyecKue 3aJja4u Ha
JTI0OKa3aTeNbCTBO U BBIUUCIICHUE,
CBsA3aHHbIE CO cPepoil U mapom,
MOCTPOEHUEM UX CEUEHUI
IJIOCKOCTBIO

[IpuknaagHble 3a7a4n, CBSI3aHHBIC
co cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha
IJIOCKOCTH, BEIYHCIIEHUS B
OKPY>KHOCTH, CTaHIapTHBIC
oo0us

68

Paznuunsbie KOM6I/IHaHI/II/I TCJI
BpaliCHUSA 1 MHOT'OTPAHHWKOB




69

70

3amaun o teme "Tena u
MMOBEPXHOCTH BpamieHus "

3amaun o teme "Tena u
MOBEPXHOCTH BpaICHUS "

71

72

KonTponbHas pabdora "Tena u
MMOBEPXHOCTH BpamieHus "

O06BeéM uuHApa. Teopema 06
00BbEME MPSIMOTO IUIHNHIPA

73

74

Breruncienne 00MOB TeI €
TIOMOIIIBIO OTIPECTIEHHOTO
uHTerpana. O6bpEM KoHyca

[Imomaau GOKOBOM M MTOJTHOM
MOBEPXHOCTH KOHYyCa

75

CrepeomeTpruyecKue 3aauu,
CBSI3aHHBIC C BBIUHCIICHUEM
00BEMOB IIIMH]IPA, KOHYCA

76

[IpuknagHeie 3a1a4u O TEME
"OO0BEMBI U IUIOIIAAN
OBEpXHOCTEH Te"

77

78

O0bEM mapa 1 mapoBoro
cektopa. Teopema 06 oOBEME
mapa. [Tmomane cdepsl.
CrepeomeTpuyecKkue 3aauu,
CBSI3aHHBIC C BEIYHCIICHHEM
00BEMOB 111apa, MmapoBOro
CErMEHTa U MIAPOBOTO CEKTOpa
[Ipuknagaeie 3a1a4M MO TEME
"OO0BEMBI TCH", CBI3aHHBIC C
00BEMOM I1apa M TUIOMIABIO




cepnl. COOTHOIICHHS MEXTY
IUTONIA/ISIMH ITOBEPXHOCTEH U
00BEMaMHU OTOOHBIX TENI

79

[TogoOHBIE Tena B MPOCTPAHCTBE.
N3menenne o0bpEMa ipu
nonooun. CrepeoMeTpuyeCcKue
3a/1ayu, CBSI3aHHBIC C
BBIYHUCIICHEM 00BEMOB TEIl U
IJIOIIAICH ITOBEPXHOCTEN

80

KontponbHas padora "I[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX
Ten"

81

JIBM>KEHMS IPOCTPAHCTBA.
OtoOpaxxenust. [[BuxeHus u
paBeHcTBO ¢uryp. O6mme
CBOMCTBA IBUKEHUN

82

Bunbl 1BUKEHUI: TapaJUIeIbHbBINA
MEPEHOC, LIEHTpaJbHas
CUMMETpPHS, 3€pKAIbHAS
CUMMETpPHUS, MOBOPOT BOKPYT
npsIMOI

83

84

85

[IpeobpazoBanus moao0OuUs.
[Ipsimast u cdepa Ditnepa
['eomeTpuueckue 3aga4um Ha
MPUMEHEHUE JIBIKCHUS
KontponbHas padota "BekTopsl B
pocTpaHcTBe"

86

O6o6miaroniee noropenue 11
IIOHATUN U METOZO0B Kypca
reometrpun 10—-11 knaccos,




CUCTeMaTH3alusl 3SHAHUA:
"ITapaysienbHOCTH MPSAMBIX U
MJIOCKOCTEN B pocTpaHcTBe"

87

88

&9

O6o6maromiee nopropenue 11
HNOHATUHN U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTEeMaTHU3alUsl 3HAaHUM:
"BekTopsl B npocTpaHcTBE"

O6o6maromiee nopropenue 11
MOHATUN U METOJIOB Kypca
reometrpun 10—-11 knaccos,
CUCTEMATH3AIUA 3HAHUU:
"BekTopsl B mpocTpaHcTBe"

Oo6o6maromiee mopropenue 11
MOHATUN U METOJIOB Kypca
reometpun 10—-11 kaccos,
cucreMaTtusanus 3Ha"Hui: "Oo0beM
MHOTOTrpaHHUKa"

90

91

O6o6maroniee noropenue 11
MOHATUN U METOJIOB Kypca
reometpun 10—-11 knaccos,
cucreMaTtusanus 3HaHui: "O0beM
MHOTOrpaHHuKa"

O6o6maroniee noropenue 11
MOHATHUM U METOAOB Kypca
reomeTpun 10—11 kaccos,
cUCTeMaTH3alus 3HAHUA:
"Ilmomaan NOBEpXHOCTU U
00BEMBI KpYTJIBIX TEN"




92

93
94

95

Oo6o6maromiee mopropenue 11
MOHATHUN U METOJOB Kypca
reometrpun 10—-11 knaccos,
CHCTEMAaTH3aIUs 3HAHUMN:
"[1momaan MOBEpXHOCTH U
00BEMBI KPYTJIBIX TET"

HtoroBast KOHTposbHAs paboTa
HToroBast KOHTpoIbHAs paboTa

[ToBTOpEeHME, 000OIICHHE U
cHUCTEMaTU3alis 3HaHUH!

96

HcTopus pa3BUTUS CTEPEOMETPHUU
KaK HayKH 1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Uil

97

98

99

Hctopust pa3BUTHSL CTEPEOMETPUN
KaK HayKu U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BUTHS CTEPEOMETPUUN
KaK HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHA

Uctopus pa3BUTHs CTEPEOMETPUU
KaK HayKH U €€ pOJib B pPa3BUTHH
COBPEMEHHBIX NH)XXCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHI

100

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HAyKU U €€ pOjIb B pa3BUTUU




COBPCMCHHBIX WHKCHCPHBIX U
KOMIIBOTCPHBIX TEXHOJOIui

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX NH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

101

HcTopus pa3BUTUSL CTEPEOMETPUU
KaK HayKH 1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ui

102

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

10 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

7

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI OCBOCHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpelHero o01ero 00pa3oBaHus

['eomeTpus

7.1

OHCpHpOBaTB IIOHATHUAMU: TOUKA, IIPpAMasd, IIJIOCKOCTDb

7.2

7.3

HpI/IMeHHTB AKCHUOMBI CTCPCOMCTPpUN K CIICACTBHUA H3 HUX IIPpHU
PCUHICHHUH I'COMCTPHUUCCKHX 3a/1a1

OnepupoBaTh [IOHATUAMMU: [apajuleIbHOCTh u
MEPIEHANKYJIIPHOCTD IPSIMBIX U INIOCKOCTEN

7.4

7.5

7.6

KnaccupuuupoBath  B3aMMHOE  paclojOKEHUE TMPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE

OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN YroJl, TPAHU JABYTPAHHOTO
yriia, pe0po ABYTrpaHHOTO yIJia, IMHEHHBIN YOI ABYTPAHHOTO YIJIa,
rpagaycHasi Mepa IByTPaHHOTO yIJia

OnepupoBaTh  NOHATUSIMU:  MHOTOTPAHHUK, BBINYKIBIA U
HEBBINYKJIBIA ~ MHOTOTPAHHUK,  3JEMEHThl  MHOTOIPaHHHUKA,
MPaBUJIbHBIA MHOTOI'PaHHUK

7.7

7.8

Pacno3snaBath OCHOBHBIE BHJABl MHOTOTPAHHUKOB (MHpaMHja,
npu3Ma, MPSIMOYTOJIbHBIN MapajuieNenunes, Kyo)

KrnaccudunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBAHUS IS
Ki1accupuKauu (BBIMYKIbIE W HEBBITYKIbIE MHOTOTPaHHUKH,
paBUJIbHbIE MHOTOTPAHHUKH, NPSIMbIE W HAKJIOHHBIE TPU3MBI,
napajuieIeuIe /bl

7.9

OHCpI/IPOBaTI) INOHATUAMM. ceKymias IIJIOCKOCTD, CE€UcHUC
MHOT'OTpaHHHUKOB

7.10

7.11

7.12

OOBSACHATH NPUHIMIBI TIOCTPOCHHSI CEYCHHH MHOTOTPAHHUKOB,
HCIIOJIb3Ysl METOJ CJIEIOB

CTpouTh CEYCHHsI MHOTOTPAHHUKOB METOJIOM CJIC/IOB, BBIIOJIHAThH
(BBIHOCHBIC) IJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Buj cBEpXy, COOKY, CHU3Y

Pemate 3a7auyum Ha HAXOXKICHHE TGOMETPHUYCCKHUX BEJIHYMH I10
o0pasiiam Wik ajJropuTMaM, IPUMEHSISE N3BECTHBIC aHATTUTHYCCKUE
METOJIbl MPH PEIICHUH CTaHJAPTHBIX MAaTEMaTHUCCKHUX 3aj7ad Ha
BBIYKMCIICHUE PACCTOSHUI MEXKIYy IBYMs TOYKAMH, OT TOYKH JI0
HpSMOH, OT TOYKHAO IIOCKOCTH, MEXKIY CKPEIIMBAIOIIMMUCST
PSIMBIMHA

7.13

Pemarn 3ala41 Ha HaXOXJICHHUC TCOMCTPHUYCCKUX BCIIMYHUH 110
06pa3uaM WJIN aJITOPpUTMaM, IIPpUMCHAA U3BCCTHBIC aHAJIMTUUCCKHUC




7.14

MCTOAbI IMPU PCIICHWH CTAHAAPTHBIX MATCMATHYCCKHX 3aJlad Ha
BBIYUCJIICHUC YTJIOB MCKAY CKPCIIMBAIOIHUMHUCA IPAMBIMU, MCIKIAY
HpHMOﬁ H INIOCKOCTBIO, MCKIY INNIOCKOCTAMMU, ABYT'PAHHBIX YIJTIOB

Bbruncasate 00bEMBI M IIIOMAAN TOBEPXHOCTEH MHOIOTPaHHUKOB
(npu3ma, nupamMmaa) € OpPUMEHEHHEM (OPMYJ, BBIYHUCIATH
COOTHOIIEHUS MEXAy IUIOIAJIMH IIOBEPXHOCTEH, OOBEMaMU
M0I00HBIX MHOTOTPAHHUKOB

7.15

7.16

7.17

7.18

OnepupoBaTh MOHATUSIMHA: CHMMETPHSI B IPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M INIOCKOCTh CHMMETPHUHU
burypsl

N3BnekaTh, mpeoOpa30BbIBATh U HHTEPIPETUPOBATH HHDOPMALIHIO
0 TIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (DUTYpaAX, TPEICTABICHHYIO
Ha YepPTEeIKax U PUCYHKAX

[TpumensTh reOMEeTPUYECKHE bakThI TUIS perieHus
CTEpPEOMETPUUECKHX 3a/ay, MPEANoararmluXx HECKOIbKO IIaroB
pEIIeHHUs, €CIIM YCIOBHS MPUMEHEHUs 3a/1aHbl B SIBHOUM Gopme
[TpumeHsTH MpoCcTENIINe MPOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX
3a1a4y

7.19

[IpyBonuTh npHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJIE U JKNU3HU, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F€OMETPUU
B UCKYCCTBE

7.20

11 KIIACC

Kon
NMPoBEPSIEMOro
pe3yJjbTaTa

6

[IpumeHsATh MONy4YeHHbIE 3HAHUS HA MPAKTHKE: aHAIU3UPOBATH
peaJIbHbIE CUTYalluy U IPUMEHATh U3yUEHHBIE TOHATHS B IIpOLiECcCe
MOKMCKA PEIIeHNs MaTeMaTUYeCKu cPOpMyIMPOBAHHON MPOOIEMBI,
MOJIEJIMPOBAaTh pealbHbIE CUTyallUM Ha S3bIKE TI'E€OMETPUH,
UCCIIEIOBaTh  IIOCTPOEHHBIE  MOJEIM C  MCHOJIb30BaHUEM
reOMETPUUECKUX MOHATUH M TeopeM, ammapara aiareopbl, pemarb
MIPaKTUYECKUE 3a]1a4H, CBSI3aHHbIE C HaX0XJACHUEM
reOMETPUYECKUX BETUYHH

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl CpelHero 001ero 00pa3oBaHus

['eomeTpus

6.1

OnepupoBaTh  NOHATHAMM:  IWIMHIPUYECKAs  IOBEPXHOCTD,
oOpasyrome  IWIMHAPUYECKOW  TOBEPXHOCTH,  IWIIMHIP,
KOHUYECKas MIOBEPXHOCTB, oOpazyroliue KOHUYECKOU
MOBEPXHOCTH, KOHYC, ChepruiecKasi IOBEPXHOCTh

6.2

PacrioznaBath Tena BpameHus (IMUITHHIP, KOHYC, cdepa u 1map)




6.3
6.4

6.5

6.6

OOBSICHATH CIIOCOOBI OJTYUYEHUS TEJI BPAILLICHUS
KiaccudunupoBath B3auMHOE pacnoioxkeHue chepbl U MIIOCKOCTH

OnepupoBaTh MOHATUSIMU: IIAPOBOM  CETMEHT, OCHOBaHUE
CErMEHTa, BBICOTA CETMEHTA, IAPOBOW CIIOW, OCHOBAaHUE MAPOBOIO
CJIOs1, BBICOTA IIAPOBOTO CJIOSI, IIAPOBOM CEKTOP

Boruncnare 00bEMBI M IIJIOMAAN TMOBEPXHOCTEH TeN BpallleHUs,
T€OMETPUUECKHUX Tell C IPUMEHEHHEM (HOopMYyJT

6.7

OnepupoBaTh NOHATUAMH: MHOTOTPAHHMK, BIIMCAHHBIA B chepy U
OIMCAaHHBIN 0KOJIO0 cdepsl, cepa, BIUcaHHasi B MHOTOTPAHHUK UITU
TEJIO BpaIllCHHUS

6.8

BBIYUCIIATE COOTHOMICHHSI MEXKIY IUIOMAIIMUA TTOBEPXHOCTCH W
00BbéMaMU ITOJOOHBIX TE

6.9

6.10

6.11

6.12

N3o06paxkates u3zydaemble (GUTYpHI OT PYKH M C NPUMEHECHUEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

BBINOAHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEI
BpALLCHUS

W3Bnekars, HHTEPIPETUPOBATH U MPEOOPa30BbIBATh NH(OPMAIIIO
0 IPOCTPAHCTBEHHBIX FT€OMETPUUYECKUX (PUTYpaX, IPEICTABICHHYIO
Ha YepTekax U pUCyHKax

IIpumensaTr reOMETPUYECKHE (axTsI JUIS pelieHus
CTEPEOMETPUUECKUX 3a/ay, MPEANONaralliuX HECKOJbKO IIaroBs
pELIeHHUs], €CIH YCIOBHS MPUMEHEHHUs 3a/1aHbl B SIBHOU Qopme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIONTHATE TIEHCTBHSI CII0KEHUS BEKTOPOB, BEIYUTAHKS BEKTOPOB U
YMHO)KCHHUSI BEKTOpa Ha YHUCJIO0, OOBSICHATH, KAKUMH CBOMCTBAMHU
OHU 00J1a1ar0T

6.15

HpI/IMCHf{TB MMpaBUJIO MapaJlJICICIIUIICaA ITPH CIIOKCHUH BEKTOPOB

6.16

6.17

6.18

OnepupoBaTh  MOHATUSMHU:  JEKapTOBbl  KOOPJAMHATHI B
MIPOCTPAHCTBE, BEKTOpP, MOJIYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB,
KOOpJMHATBl BEKTOpPA, YroJd MEXAY BEKTOpaMH, CKaJIspHOE
MIPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHbIE M  KOMIUIAHAPHbBIE
BEKTOPBI

HaxoauTe cymMMy BEKTOPOB M IPOW3BEACHHE BEKTOpPA Ha YMUCIO,
yToJI MEKy BEKTOPAMH, CKaJISIpPHOE TIPOU3BE/ICHUE, PACKIAIbIBATh
BEKTOP MO JBYM HEKOJIJIMHEAPHBIM BEKTOPAM

3amaBaTh IUIOCKOCTh YpaBHEHMEM B JEKAPTOBOW CHUCTEME
KOOpJAUHAT

6.19

Pematsp HpOCTCfIH.IPIﬁ rCOMCTPUYCCKUC 3ala4uu Ha IMPHMCHCHHUC
BCKTOPHO-KOOPJAWHATHOI'O METO1a

6.20

Pemarth 3a1a4y Ha TOKAa3aTEeILCTBO MAaTEMAaTUUECKUX OTHOIIEHUN 1
HAaXOXXJICHUE TEOMETPUYECKHX BEIMYMH 10 oOpaslaMm Wiu




ajropurMaM, HNpUMCHAA HMU3BCCTHBIC MCTOAbI IIpU PCUHICHUU
CTAaHJAPTHBIX MATCMATUICCKHUX 3a1a4

6.21

[IpuMeHsTH pOCTENIIME TPOTPAMMHBIE CPEICTBA U AIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHA PELIEHUN CTEPEOMETPUUYECKUX
3a1a4

6.22

[IpuBOoauTE ©IpUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U )KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T'€OMETPUU
B HCKYCCTBE

6.23

[IpumeHATh MONy4YeHHbIE 3HAHUS HA NPAKTHKE: AHAIM3HPOBATH
peaybHbIE CUTYAIluU U IPUMEHSTh U3yUEHHBIE TOHSITHS B IPOIIECcCe
MIOKCKA PEIIeHUs] MaTeMaTH4eCcKu c(hopMyITUPOBAHHON TTPOOIEMBI,
MOJIEIUPOBATh peajbHblE CHUTyalldd Ha S3bIKE TE€OMETpPUH,
UCCIIEIOBAaTh  MOCTPOCHHBIE  MOJEIW C  HCIOJIb30BaHUEM
reOMETPUUECKUX MOHATUH M TEOpeM, armapaTa aiareopbl, pemarb
MPaKTUYECKHE 3a/1a4u, CBSI3aHHBIC c HaXO0XJICHUEM
reOMETPUYECKUX BETUYHH




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
10 KIIACC

Kox IIpoBepsieMbIil 3JIEMEHT COJIEPKAHUA

7 ['eomeTpus

OcHOBHblE  TOHATUS ~ crepeomeTpu. Touka, mpsMas, IJIOCKOCTb,
7.1  npoctpancTBO. IloHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHUHU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX

B3aumHoe pacnonokeHue NOpSAMBIX B IMPOCTPAHCTBE: IE€peceKaroluecs,
napajieNbHble M CKpelMBaroIuecss npsmble. [lapaiienbHOCTh MPSMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE: MapajulebHBIE MPSMbIE B MPOCTPAHCTBE,
napajieIbHOCTh TPEX MPSMBIX, HapaIeIbHOCTh MPSIMON U INIOCKOCTH. Y TJIBIC
COHAIpPAaBICHHBIMH CTOPOHAMH, YTOJNl MEXAy NpPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEH:  MapajuleibHble  IUIOCKOCTH,  CBOMCTBa
napajuieNnbHbIX TIockocTel. IlpocTeiimme mpocTpaHCTBeHHBIE (UTYPHI HA
TUTOCKOCTH: TETPadIp, KyO, MapajuiesenuIie], TOCTPOCHUE CEUCHHH

7.2

[lepneHIMKYIAPHOCTD MPSMON U IUIOCKOCTH: NMEPINEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPAMBIC MMAPAJUICIIbHBIE U MEPIECHIUKYJIAPHBIE K IJIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH NPSIMOM M IIJIOCKOCTH, TEOpeMa O MNPSAMOU
MIEPIIEHANKYJISIPHON TIIOCKOCTH. YTJIIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMOU
7.3 ¥ IJIOCKOCTBIO, IBYI'PDAHHBIM yrOJ, JIMHEWHBIM Yroj JABYTPAaHHOIO YTJa.
[lepnieHaUKyIsIp W HAKJIOHHBIC: PACCTOSHUE OT TOYKH IO IIJIOCKOCTH,
paccTosiHMe OT MPSIMON A0 IUIOCKOCTH, NMPOEKIHs (PUTyphl Ha IIOCKOCTb.
[lepneHAUKYIAPHOCTh IUIOCKOCTEW: MpU3HAK MNEPHNEHIUKYISIPHOCTH JBYX
miockocreil. Teopema o TpEX NEPHEHIUKYISIpax

[IonsiTHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAaHHUKA, BBIITYKJIBIE U
HEBBINTYKJIBIE MHOTOIPAaHHMKH, pa3BEpTKa MHOrorpaHHuka. llpusma: n-
yroJibHas IPU3Ma, TPaHU U OCHOBAHUS MPU3MBI, IPsIMasi U HAKJIOHHAS IIPU3MBI,
OOKOBas M MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapanienenumnes, npsMOyroiabHbINA
napajuieJienuIe]l u ero ceoicrea. [lupamuaa: n-yronpHas nupaMuia, rpaHu 1
OCHOBAaHHWE NHUPAMHJIbI, OOKOBass M TIOJHAsA TOBEPXHOCTh MHUPAMHUJBI,
IpaBUjbHAs W YCEUEHHAs NHUPAMHUAA. OJEMEHTBHl NPU3Mbl W MHPAMHUJIBIL.
[IpaBunbHBIE MHOTOTPaHHUKHM: IIOHSTHUE IIPAaBUJIBHOIO MHOTIOTPAaHHHUKA,
IpaBUjIbHAs NpU3Ma W MpaBWIbHAs NUpPaMUJa, INpaBUJIbHAs TPEYroJibHas
nupaMuia U TPaBWIbHBIA TeTpadap, KyO. IlpencraBienune o mMpaBUIIBHBIX
MHOTOTPAaHHUKAX: OKTa3Jp, N0AEKa’ap U ukoca3apyrue CeueHus Npu3Mbl U
U PAMUIBI

7.4

CummMmeTpuss B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEJIBHO TOYKH, HPSAMOM,
7.5  MJIOCKOCTH. OJIEMEHTBHl CHUMMETPUM B MNHpaMuiax, Mapajiesenurnenax,
IPaBUJIbHBIX MHOTOTPaHHHUKAX

BrluucieHue 3J1€MEHTOB MHOI'OTPaHHHKOB! pe6pa, AuaroHajii, yriibl.

7.6 . . .
[Tnouans OOKOBOM MOBEPXHOCTH M IOJIHOM MOBEPXHOCTU IPSIMOW MPHU3MBI,




IUIOUIa/lb OCHOBAHMM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOM MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTU MPABWIBHOW MHUPAMUIBI,
TeopemMa O IUIomand yced€éHHoM mnupaMuibl. [lorstue o6 oOvéMe. OO0BEM
MUPaMU/IbI, IPU3MBI

7.7

[logoOubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOIMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

['eomeTpus

[nnuHapudeckas ITOBEPXHOCTb, oOpasyroiue HUAJTMHIPUIECKON
MOBEPXHOCTH, OCh LMUIMHAPUYECKON MoBepXHOCTH. L{unuuap: ocHoBaHus U
O0KOBasi OBEPXHOCTh, 00pa3yoIas U OCh, IUIOMAAb OOKOBOW M MOJHOMN
MTOBEPXHOCTH

6.2

Konundeckasi moBepXHOCTh, 00pa3yromue KOHHUYECKON IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TMOBepXHOCTH. KOHYyC: OCHOBaHWE W BEpIIMHA,
oOpa3syro1ias ¥ 0Ch, IJIOMIaAb OOKOBOI U MOJTHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrollne U BHICOTa, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

6.3

Cdepa u map: meHtp, paamyc, TuaMeTp, TUIOMIA/lb MOBEPXHOCTU CQEPHI.
B3anmuoe pacnonoxxenue cepbl M IUNIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe, miomaab chepbl

6.4

N3o0paxenue Ten BpalieHus Ha II0CKOCTH. Pa3BEpTKa UIUHIpa U KOHYCa

6.5

KoMOunanmm Ten BpalleHHs W MHOTOIPAaHHUKOB. MHOTrOrpaHHUK,
OINHMCaHHBIA OKOJIO cepsl, chepa, BIUCAHHAS B MHOTOTPAaHHHK, WM TEIO
BpallEHUs

6.6

6.7

[TonsitTue 06 06bEéMe. OCHOBHBIE CBOIICTBAa 00BEMOB Ten. Teopema 06 00bEMe
MPsIMOYTOJLHOTO TIapajiieNienumesa u ciaeactus u3 He€. O0bEM nuUIMHApa,
koHyca. O0BEM 1apa u mwiIomaab chepsl

[TogoOHbie Tema B mpocTpaHcTBE. COOTHOIICHUS MEXAY IIOIIAASIMHU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX Tell

6.8

Ceuenuss uunuHApa (MapajielbHO M TEPIEHIUKYISPHO OCH), CEUYCHHS
KOHYyca (mapaieIbHOE OCHOBAHUIO U IPOXOSAIIEE YEPES BEPLINHY ), CEUEHUS
niapa

6.9

Bexrop Ha muiockoctH 1 B pocTpaHcTBe. ClI0KEHUE U BEIYUTAHUE BEKTOPOB.
YMHOXEHHE BeKTopa Ha 4yucino. PasnoxxkeHue BekTopa IO TpéEM
HEKOMIUIAaHApHBIM BekTopaM. [IpaBuino napannenenunena. Pemenne 3anay,
CBSA3aHHBIX C IPUMEHEHUEM ITPaBUJI ACMCTBUN C BEKTOPAMU

6.10

[IpsimoyronpHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatsl
BekTopa. lIpocreiimme 3agaum B KOOpAMHATAX. YTOJ MEXKIYy BEKTOPaMHU.
CkansipHoe Mpou3BeZieHuEe BEKTOPOB. BriuncieHne yrioB Mexay MpsMbIMU




U IDIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOA NPH  pELICHUU
F€OMETPUUYECKUX 3a7a4



IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIIEI'O OBPA3OBAHUSI

Kon
NpoBePSIEeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHON MPOrPaMMBbI CPeIHEro
o0urero odopasoBanus

Brnagenne wmeTtogamum J0Ka3aTeNbCTB, aJITOPUTMAMHU  PEILIEHUS
3a1a4; yMmeHue (opMynIMpoBaTh M ONEPUPOBATH IMOHITUAMU:
OIIpeZIeICHHE, aKCHOMa, TeOpeMa, CIEICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PAaBHOCHIIbHBIE (POPMYJIHUPOBKU; MPUMEHATh HX;
ymMeHue  (opMyinupoBaTh OOpaTHOE M MPOTHUBOIOJIOXKHOE
YTBEp)KJIEHUE, NPHUBOJUTH MPUMEPBl U  KOHTPIPUMEPHI,
UCIOJIb30BaTh METOJ MaTeMaTUYeCKOW WHAYKLHHU; MPOBOIUTH
J0Ka3aTelbHbIE PACCYKAECHUS NpPHU PEIICHUWU 3ajad, OLEHUBATH
JIOTMYECKYIO MPaBUIBHOCTh PAacCyXJIEHUI; YMEHHE ONepupoBaTh
HOHATUSIMU:  MHOXECTBO, IOJMHOXECTBO,  ONEpalud  HaJ
MHO>KE€CTBAMHM; YMEHHE UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUlsl OMUCAHUs pealibHBIX MPOLIECCOB U SIBICHUN U NpHU
pelIeHUH 3aJa4, B TOM 4YHCIIe M3 JIPYTUX Y4YeOHBIX IMPEIMETOB;
YMEHHE ONEepUpOBATh MOHATHAMU: rpad, CBSI3HBIA Tpad, AepeBo,
LUK, rpad HA MJIOCKOCTU; YMEHUE 33J1aBaTh U OMUCHIBATh rpadbl
pa3IUYHBIMU CIIOCOOAMU; HCIOJIb30BaTh Tpadbl NpU pEHICHUU
3a1a4y

YMeHue omnepupoBaTh MOHATHSAMH: HATypaJllbHOE YHCIO, LEI0e
YHCI0, CTETMEeHb C MEJNbIM TOKa3aTelieM, KOPEHb HATypaIbHON
CTENEHHU, CTENEeHb C pPALMOHAIBHBIM I10Ka3aTeleM, CTENEHb C
JCHCTBUTENBHBIM ITOKa3aTeseM, JorapudM 4rucia, CUHYC, KOCUHYC
W TaHTEHC MPOW3BOJBHOTO YHCIA, OCTAaTOK IO MOJIYIIIO,
palMoHAIbHOE YHUCIIO, HPPAlMOHAIBHOE YHCIO, MHOXKECTBa
HATYpaJbHBIX, ILEJBIX, PAIlMOHANBHBIX, JACHCTBUTEIBHBIX YHCEI;
YMEHHE UCII0JIb30BaTh MPU3HAKU IETUMOCTH, HAMMEHBIIHH 00IIHiA
JeTUTENh 1 HAaUMEHbIIIee o0IIee KpaTHOe, alropuT™ EBKinaa npu
pelIeHNH 3a/ay; 3HAKOMCTBO C Pa3IUYHBIMH TO3UIIHOHHBIMU
CHCTEMaMU CYHCIICHHS, YMEHHUE BHITIOHATH BHIYMCICHUE 3HAYCHU I
¥ TpeoOpa3oBaHUs BBHIPAKEHUH CO CTEMEHSIMH W Jiorapudmamu,
npeobpa3zoBaHusl IPOOHO-PAIIMOHAIBHBIX BBIPAKCHHM; YyMEHHE
OTIePHPOBATH TIOHATUSAMHU: TIOCIEIOBATEILHOCTD, apuMeTHIeCKas
nporpeccusi, ~ reoMeTpuueckass — Iporpeccus,  OSCKOHEYHO
yObIBatoIas TeoMeTpuYecKas TMpOrpeccHs; YMEHHE 3aJaBaTh
MOCJICIOBATEILHOCTH, B TOM YHCIE C MOMOIIBIO PEKYypPPEHTHBIX
(dbopMys; yMEHHE ONEPUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONpsDKEHHBIE KOMIUIEKCHBIE 4YHCIa, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4Hucia, (opMa 3amuCH KOMIUICKCHBIX YHCEll
(reomeTpuuecKkasi, TPUTOHOMETpPHYECKass W ajredpanyeckas);




YMETb MPOU3BOAUTH apU(PMETUUECKHUE ACHCTBUS C KOMILJIEKCHBIMU
YUCJIaMU; TPUBOAUTH MPUMEPHI HMCIOJIb30BAHUSI KOMIUIEKCHBIX
yucesl; ONEpPUPOBATH MOHATUSAMHU: Martpuma 2X2 wu 3%3,
OTpEe/IETUTENb MATPHUIIbI, TEOMETPUUECKUN CMBICI OTPEICTUTENS

YMenue ONEpUPOBATH MTOHATHSAMM: paloOHaIbHEIE,
UpPpaLMOHAIIBHBIE, [IOKa3aTeJIbHEIE, CTEIICHHEIE,
jgorapupmuueckue, TPUTOHOMETPUYECKUE  ypaBHEHUS U

HEpPaBEHCTBA, UX CHUCTEMBbl; YMEHHUE OIEPUPOBATh IOHATHIMU:
TOXKJIECTBO,  TOXKJECTBEHHOE  MpeoO0pa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPABHEHUIN U HEPABEHCTB, PABHOCHIIBHOCTh
YpaBHEHU, HEPABEHCTB M CHCTEM; YMEHHE pEllaTh ypaBHEHHS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3JIUYHBIX PUEMOB; PEIIaTh
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBbI C MApaMETPOM; IPUMEHSTH
YpaBHEHUs, HEPABEHCTBA, WX CHCTEMBI I  PEIICHUA
MaTeMaTHYEeCKUX 3a7a4 W 3aJlay U3 Pa3IMYHbIX 00JacTeil HAyKu U
pEIbHOM KU3HU

YMeHue onepupoBaTh MOHIATHAMH: QYHKIHUS, YETHOCTh (DYHKIIUH,
MEPUOTUIHOCTD byHKINHA, OTPaHUYCHHOCTH byHKITUH,
MOHOTOHHOCTh (YHKIIMH, JKCTpeMyM (QYHKIHUU, HauOOJbIIee U
HauMEHbIIIee 3HAUYCHUS (DYHKIMHM Ha TIPOMEXYTKE, HENPEPhIBHAS
byHKIMA, acUMOTOTHI rpaduka ¢GyHKIUU, TepBas W BTOpas
ponu3BOAHAS (PYHKIIMH, T€OMETPUUYSCKHH U (U3UUIECKUNA CMBICI
MPOU3BOIHOM, IepBOOOpa3Hasi, ONpeACIEHHBIN HHTETPAJ; YMCHUE
HaXOJUTh ACUMMTOTHI Tpaduka (QyHKIHH, yMEHHE BBIUYUCISATH
MPOU3BOJIHBIE CYMMBI, MPOU3BEJCHUS, YACTHOTO M KOMITO3UIIUU
(GyHKIMN, HAXOIUTH YpaBHEHUE KacaTelbHOU K rpaduky QyHKIINU;
YMCHHE HaXOIUTh MPOU3BOIHBIC AJICMEHTAPHBIX QYHKITUH; YMEHUE
WCIIOJIb30BaTh TMPOWM3BOAHYIO JUISI HWCCICAOBAHUS  (DYHKIIHIA,
HaXOJUTh HAWOONbIINE W HAUMEHBIINE 3Ha4YeHUS (QYHKIUNL;
CTPOUTH TpapuKA MHOTOUICHOB C WCIIOJIb30BAaHUEM armapara
MaTEeMaTU4YECKOTO aHaiHW3a; NPHUMEHSTh MPOU3BOJHYIO IS
HAXOXICHHUS HAWJTyYIErO PEIICHUS B MPUKIIAHBIX, B TOM YHCIIE
COIMAITLHO-DKOHOMUYECKUX W (DU3MYECKUX 3aJa4ax; HaxXOJUTh
wiomaan u 00bEMBI (PUTYp C TTOMOIIBI0O MHTETPAJa; MPUBOIUTH
NpUMEpPbl  MAaTEeMAaTHYECKOTO MOJCIHUPOBAHHMS C  TOMOIIBIO
Qg depeHnaNTbHbIX YPaBHEHUN

YMeHne onepupoBaTh NOHATUSAMHU: rpaduk (yHKIUH, oOpaTHas
byHKUMA,  KOMOO3MIMS  (QyHKIMM, JuHeWHas  QyHKUUA,
KBaJpaTuyHast (QYHKIUS, paludoOHaNbHAs (YHKIUS, CTENECHHas
byHKIMS, TPUTOHOMETPUYECKHE (GyHKIMH, oOpaTHble
TPUTOHOMETPUYECKHE GbyHKIMH, HoKa3aTesbHas U
norapupmuueckas  (QyHKIMH; yMEHHE CTPOUTh  Tpaduku
U3yYEHHBIX (QYHKIMHA, BBINOIHATH IpeoOpa3oBaHusi TIpaduKoB
(GYHKIMA, HWCMONB30BaTh TpadUKu IS H3YUYCHHs] MPOIECCOB U
3aBUCHMOCTEH, @pU PELIEHHH 33aJady U3 JAPYyrux Y4yeOHbIX




MPEIMETOB U 33J1a4 U3 pPeaIbHOM KU3HM; BbIpaKaTb (opMyliaMu
3aBUCHUMOCTH MEXJy BEJIIMYMHAMU; MCIIOIb30BaTh CBOWCTBA U
rpaduxu QyHKIMIA A7 peuieHusl ypaBHEHH, HEPABEHCTB U 3a7a4
C mapaMeTpamu; H300pakaTb Ha KOOPJUHATHOW IIJIOCKOCTHU
MHO>KECTBA PEIICHUI YpaBHEHU, HEPABEHCTB U UX CHCTEM

YMeHue pemaTh TEKCTOBBIE 33/1a4U Pa3HbIX TUIIOB (B TOM YHUCIIE HA
MPOILICHTHI, JIOJM W 4YacTH, Ha [BIKEHHE, pabOTy, CTOUMOCTH
TOBapOB M YCIyT, HAJOTH, 3aJadyd M3 OOJACTH YIpaBIICHUS
JUYHBIMU M CeMEMHBbIMU (PUHAHCAMU); COCTABJISATH BBIPAKECHMUS,
ypaBHEHHUsI, HEPABEHCTBA M MX CHUCTEMBI MO YCIOBHIO 3aJlayH,
UCCIIEIOBATh MOJTy4eHHOE pelieHue u OIICHUBATh
MpaBAONOAOOHOCTh  pEe3yJbTaTOB;,  yYMEHHE  MOJEIMPOBATH
peayibHbIE CHUTyalldd Ha $3bIKE MAaTEMaTHUKHU, COCTaBIIATH
BBIpAKEHUS, YPABHCHUS, HEPABEHCTBA M UX CUCTEMBI M0 YCIOBHUIO
3a/layy, UCCIEA0BATh IMOCTPOEHHBIE MOJENIN C HCIHOJb30BAHUEM
anmapara anreopbl, HHTEpIPETUPOBATh MOTYyUYEHHBIN pe3yibTat

YMeHue omnepupoBaTh MOHSATUSMU: CpelHee apupMETHUYECKOe,
MeJMaHa, HauOoJbplllee U HaUMEHbIIIEe 3HAYEHHUS, pa3Max,
JUCTIepCHUs, CTaHJAPTHOE OTKJIOHEHHUE YMCIOBOro Habopa; yMEeHUe
W3BJIEKAaTh, UHTEPIPETUPOBATH UHPOPMAIIHIO, TIPEACTABICHHYIO B
TabluIax, Ha AuarpamMmax, rpadukax, OTpakarollyl0 CBOWCTBA
pEANbHBIX TMPOIIECCOB U SIBJICHMIA;, MPEACTABIATh UHPOPMAILIUIO C
MOMOIIIBI0 TAOJIUI[ W JUarpaMM; HCCIEIOBAaTh CTAaTUCTUYECKUE
JaHHBIC, B TOM YHCIIE C MPUMEHEHHUEM TpadUUECKUX METOIOB U
AJIEKTPOHHBIX CPEACTB; TpadUuecKd HCCIEA0BaTh COBMECTHBIC
HAOJIO/IEHNsT C TIOMOINIBIO JMAarpaMM pacCEeWBaHUS W JIMHEWHOUN
perpeccuun

YMeHMe oneprupoBaTh NOHATUAMU: CIIyYalHBII ONBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIY4alHOTO COOBITHS; YMEHUE BBIUUCISATH
BEPOSATHOCTh C  HCIOJB30BAaHHEM TIpaQHUUecKuX  METO/OB;
OPUMEHSTh (POPMYJIBI CIOKEHUS U YMHOXXEHHS BEPOSTHOCTEH,
dopmyny  monmHOW  BeposiTHOCTH,  (opmyny  bepuymim,
KOMOMHATOpHbIE (DaKThl U (HOPMYJBI; OIEHUBATH BEPOSITHOCTH
peaJIbHBIX COOBITUI; YMEHUE ONIEPUPOBATH NOHATUAMU: CIIydaiHasI
BEJINYMHA, PACIPENEICHUE BEPOSATHOCTEH, MaTEMaTHYECKOE
OKMJIaHWE, OUCIEPCUs U CTAHJAPTHOE OTKJIOHEHHE CIy4alHOU
BEJIMYUHBI, PYHKIINU PACIPENEICHUS U MJIOTHOCTH PAaBHOMEPHOTO,
NIOKA3aTeJIbHOTO W  HOPMAJIBHOIO  pAaCHpENelCHUN; YMEHHe
HCII0JIb30BAaTh CBOMCTBA U3YyUYEHHBIX PaCHpEIeICHUN IS PEeIeHUs
3a]1a4; 3HAKOMCTBO C IMOHATUSAMM: 3aKOH OOJIBIIMX YKMCEII, METO/IbI
BbIOOPOUHBIX MCCIEIOBAaHUI; YMEHHE [PUBOJAUTH IPUMEPHI
NpOSABIIEHNUA 3aKOHAa OOJIBIIMX 4YHCE B MPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSAX; YMEHHUE OIEPUPOBATh MOHATUSMU:
COYETaHHWE,  IIEPECTAaHOBKA,  YHUCJIO  COYETAaHWM,  YHUCIO
HepecTaHoBOK;  OuHOM  HploTOHa;  yMeHME  IPUMEHSTh




KOMOMHATOpHBbIE (PAKTBl M pacCyKICHUS JId pEIICHHs 3adad;
OLICHUBAaTh BEPOATHOCTU pPEAIbHBIX COOBITHH; COCTaBIAThH
BEPOSITHOCTHYI0 MOZE/Ib M HMHTEPHPETUPOBATH IOJIYyYCHHBIN
pe3ynbTar
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YMeHue onepupoBaTh MOHATHUAMM: TOYKa, MpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YyIJIA, IJIOCKUH YTOJI,
JBYTPaHHBIN Yo, TPEXTPAHHBIN YroJl, CKPEIIUBAIOLIUECS MTPSIMBIE,
NapaJuIeIbBHOCTh U MEPIEHANKYJIIPHOCTD NPSMBIX U IJIOCKOCTEH,
YTOJI MEXy NMPSMBIMH, YTOJI MEXKYy IIPSIMOU U IJIOCKOCTBIO, YTOJI
MEXAY IUIOCKOCTSIMH, PAcCTOSIHME OT TOYKM JI0 IUIOCKOCTH,
PacCTOSHHE MEXIY IPSIMBIMH, PACCTOSIHUE MEXIY IJIOCKOCTSAMHY;
YMEHHUE HCII0JIb30BaTh MPH PEIICHUHU 337a4 MU3yYeHHbIE (DaKThl U
TEOpeMbl IJIaHUMETPHH; YMEHHUE OLICHMBATh pa3Mepbl OOBEKTOB
OKPYXaIOLIEro MHpa; CTPOUTh MaTEMaTHYECKUE MOJEIH C
MOMOIIBI0O TE€OMETPUUECKHX TIOHATUM U BEJIMYUH, pEIIaTh
CBsI3aHHBIE C HUMM NPAKTHUUYECKHE 3a/1a41

YMeHue omnepupoBaTh MOHATUSMU: IUIOMAAL (GUTYPBL, O00BEM
(GuUTypsl, MHOTOTPAaHHHK, MPaBUILHBIA MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHUKa, KyO, mapauielenuIiesl, Mpu3Ma, ITHpaMHa,
¢durypa u MOBEPXHOCTH BpAIleHUs, [IWIUHAD, KOHYC, IIap, cdepa,
wiomanb chepsl, IUIONIAAb MOBEPXHOCTH MHUPAMUIBI, MPU3MBI,
KOHYCa, UUJIMHIpA, 00BEM KyOa, MPSIMOYTOJILHOTO
napaJijieieIuIie 1a, MMPaMUIbl, TPU3MBI, IWJTUHAPA, KOHYCa, Iapa,
pa3BEPTKa TIOBEPXHOCTH, CEUEHHUs KOHyca W IIWIMHJIPA,
napajuieIbHBIE OCH WM OCHOBAHMIO, CEYCHHE IIapa, TIOCKOCTD,
Kacaromascs chepsl, HIUIUHAPA, KOHYCa; YMEHUE CTPOUTH CEUCHUE
MHOTOTpaHHUKA, W300pakaTb MHOTOTPAHHHUKH, QUTYpPBl U
MMOBEPXHOCTH BpAICHUS, KX CCUYCHHS, B TOM YHUCJIC C MOMOIIBIO
JJNIEKTPOHHBIX  CPEJICTB,  YMEHHE  TMPUMEHSATh  CBOMWCTBa
TCOMETPUYECKUX  (QUTYpP, CaMOCTOATEIBHO  (HOPMYIUPOBATH
OTpeJIeNIeHNsT U3y4YaeMbIX (UTYp, BBIABUTATh THUIOTE3Bl O
CBOMCTBaX M MpPH3HAKAaX T'€OMETPHUCCKHX (UTYp, 0OOCHOBHIBATH
WM OTIPOBEPTaTh UX; YMEHUE MPOBOJUTH KiIaccupuKanuimo Guryp
M0  pa3W4YHBIM  TPU3HAKAM,  BBINOJHITH  HEOOXOIAMMBIC
JIOTIOJTHUTEIIbHBIC TIOCTPOCHUS
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YMeHne onepupoBaTh MOHITHSAMHU: JBHKCHHE B TPOCTPAHCTBE,
napajulelbHbI  MEPEHOC, CHMMETpPHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHHE MOJAO0UsS, MOJOOHBIE
¢burypbl; yMeHHE pacro3HaBaTh paBHBIC U MOJO0HBIE (QUTYpHI, B
TOM 4YHCJIE B NPHUPOJE, UCKYCCTBE, APXUTEKType; UCIOIb30BaTh
reOMETPUYECKUE OTHONICHHs] TpU pEHIeHUH 3a7a4; HaXOIUTb
T€OMETPUUECKUE BEJIMUUHBI (JUIMHA, YToJ, MIOoaab, 00bEM) Ipu
pElIeHUH 3a/lay U3 APYTUX YYeOHBIX MPEIMETOB U U3 peaibHOU
KU3HU; YMEHUE BBIUYUCIATH T€OMETPUYECKUE BEIWYUHBI (JIMHA,
yroy, IUIouaab, OOBEM, IUIOMIA/b TMOBEPXHOCTH), HCIOIB3Ys
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u3ydeHHble (OpPMYJIBI W METOJBI, B TOM YHCJE: IUIONIAIb
MMOBEPXHOCTH THPAMHJIBI, TIPU3MBI, KOHYyCa, IWIMHAPA, IUIOMAIb
chepel; 00bEM  Kyba, MPSIMOYTOJIBHOTO  MapajuiesieIuIe/a,
MUPAMUIBI, TTPU3MBI, [TWIHHIPA, KOHYCa, I1apa; YMEHUE HAaXOIUTh
OTHOIIICHHE 00BEMOB MOAOOHBIX QUTYP

YMeHHe OmepupoBaTh IMOHSATHSAMH: MPSMOYTOJIBHAs CHUCTEMa
KOOpPJIMHAT, BEKTOpP, KOOPJAWHATHI TOYKH, KOOPJHMHATHI BEKTOPA,
CyMMa BEKTOPOB, IMPOU3BEICHUE BEKTOpa HA YUCIIO, PA3JIOKECHUE
BEKTOpa MO0 0a3uCy, CKaIIpHOE TIPOM3BEIACHHUE, BEKTOPHOE
MPOU3BEACHHUE, YTOJ MEXKIY BEKTOpAaMHU; YMEHHUE HCIIOJIh30BaTh
BEKTOPHBII ¥  KOOPAMHATHBIA  METOA  JUII  PEIICHUS
TCOMETPUYECKHUX 3a/1a4 M 33/1a4 APYTUX YUICOHBIX MPEIMETOB
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YMeHue BbIOMpPATh MOAXOIALIMN METOA JJIA pPELIEHUs 3a7auu;
NOHMMAaHHWE 3HAYUMOCTH MAaTE€MaTUKH B M3YYEHHH IPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB M SIBJIEHWH; YMEHHE pacro3HaBaTh
MPOSIBJIEHNE 3aKOHOB MAaTEMaTHKM B HCKYCCTBE, YMECHHE
IPUBOJIUTH MPUMEPHl MaTEMAaTUYECKUX OTKPBITMM POCCUMCKOW U
MHPOBON MaTEMAaTHYECKON HAYKU




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA EI'D 11O
MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAHUSL

Kon
1 Uucna v BBIYKCICHUS
1.1 Harypanbnbie u niensie uncna. [[pu3Haku 1eIMMOCTH HEITbIX YUCET
12 Paunonanbubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JAPOOU, MPOLEHTHI,
OEeCKOHEUYHBIE MEPUOINYECKUE APOOH
13 ApudmeTndyeckuii  KOpeHb  HaTypaidbHOH  cremeHW. JleHcTBusS ¢
apuPpMETHUYECKMMH KOPHAMH HAaTypajJbHOU CTENEHU
14 Crenenb ¢ uenbiM nokaszateseM. CTENeHb ¢ palllOHAIBHBIM MOKA3aTeleM.
' CBoiicTBa CcTENEHH
15 CuHyc, KOCUHYC ¥ TAHT'€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
ApKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTuuHble U HATYpaJIbHbIE JIOTAPU(MBbI
HelicTButenbHbie yncia. ApupMeTruuecKue onepaiuu ¢ AeHCTBUTETbHBIMU
1.7 yuciamu. [IpubnmxEHHble BBIYUCIIEHUS, TpaBUjla OKPYIJIEHUs, TPUKUIKA U
OLICHKA pe3yJIbTaTa BbIUMCIEHUM
1.8 [TpeoOpazoBanHue BbIpaKECHHI
1.9 KommiekcHble uncina
2 YpaBHEHHS U HEPABEHCTBA
2.1 [{enble U 1poOHO-pallMOHAIbHBIE YPAaBHEHUS
2.2 HNppaunoHabHbIE YpaBHEHUS
2.3 TpuroHomerpuyeckue ypaBHEHUs
2.4 [TokazarenpHbIC U JOTapUPMUIECKUE YPAaBHEHUS
2.5 Llenbie u ApoOHO-paOHAIEHBIE HEPABEHCTBA
2.6 HppanuoHaibHble HEPaBEHCTBA
2.7 [Toka3zaTenpHbIC U TOTapHPMHUUECKUE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkue HEpaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10  YpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C IApaMETPaMHU
2.11 Martpuua cucteMbl JJMHEHHBIX ypaBHEHUH. OnpeeauTellb MaTPHILIbI
3 ®Oyukuuu U rpaduku
Oyukmusi, crnocoObl 3amanus ¢yHkuu. [padux ¢yskmuu. B3anmuo
3.1 obpatubie ¢yHKIuH. YETHhIe W HeuéTHple (yHKIMU. [lepuoamdeckue
byHKIIUN
OO6uacTh omnpeaeeHnss 1 MHOXKECTBO 3HaueHUH QyHKIuu. Hymn ¢pyHKInw.
39 [TpoMexyTKu 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH ()YHKIIHU.

MakcumymMbl ¥ MUHUMYMBbI GyHKIuU. HawuGonbliee W HauMMeHblee
3Ha4YeHne (QYHKIMH HA TIPOMEKYTKE




Crenennast (yHKIIMS C HATYpaJIbHBIM U LIETBIM Moka3areneM. E€ cBoiicTBa u

3.3 s .
rpaduk. CBoicTBa U rpauK KOpHS n-OM CTENIEHU
34 TpuronoMerpuueckue GyHKIUU, UX CBOMCTBA U rpapuKu
3.5 [TokazarenpHas u Jorapudmuyeckast yHKIMHU, UX CBOMCTBA U rpaguKu
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHKuuid. CBoiicTBa (QyHKIUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMSI ITOCIEI0BATEIbHOCTEN
38 Apudmernyeckass U reomeTpudeckas nporpeccuu. Popmyia CIOKHBIX
IPOLIEHTOB
4 Havana maTemMaTnueckoro aHanusa
4.1 [TpousBonHas pynkuuu. [Ipon3BoiHbIE 31€eMEHTAPHBIX (PYHKIIMIA
[IpuMeHeHne MpOU3BOAHON K UCCIEAOBAHUIO (PYHKIIMN HA MOHOTOHHOCTh U
4.2 KCTpeMyMbl. HaxoxaeHne HamOOJdbIIero W HAaUMEHbBIIEro 3HAuYeHUs
(GYHKIMU HAa OTpe3Ke
4.3 [lepBooOpasnas. MuTerpan
5 MHoOkecCTBa U JIOTHKA
5.1 MHoO)kecTBO, onepanMy HajJ MHOKecTBaMu. [[narpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCT 1 cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Komb6unaTopuka
7 ['eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena 1 MOBEPXHOCTU BpALLCHUS
7.5 KoopauHatsl u BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YUEHUKA

* Marematuka. ['eomeTpus; 10 kimacc. yriuyoneHHoe o0ydyenne Mep3msk AT,
Homuposckuii J[.A., [TonskoB B.M.; nox penakuueit [lononasckoro B.E. O6mectBo ¢
OrpaHM4eHHON 0TBeTCTBEHHOCTHIO M3naTenbekuii ieHTp « BEHTAHA-I'PA®y;
AkrmonepHoe o6miecTBo «M3natensctBo «lIpocBemenuey

* Maremaruka. ['eomerpus; 11 knacc. yriyonennoe ooyuenue Mepzisak AT,
Homupogckuii J[.A., [TonskoB B.M.; nox penakuueit [lononsckoro B.E. O6mectBo ¢
OTrpaHNYEHHOM OTBETCTBEHHOCTHIO M3narenscknii neHTp « BEHTAHA-I'PA®y;
AkrmonepHoe o6mecTBo «M3marenscTBo «lIpocBemenuey

METOAUYECKUE MATEPUAJIBI U1 YYUTEJIA

1. Metonuueckoe nocodue «I'eomerpus. 10 kinacc. Yriny0néuusiii ypoBenb». E. B.
byuko, A. I'. Mep3isik, B. b. Ilononckuii, M. C. SAxkup.;

2. Meronuueckue pekomeHaanuu K yueouuky «I'eomerpus. 10 knace». E. B. byuko, A.
I'. Mep3nsik, 1. A. Homuposckuii, B. b. Tlonsikos.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCHI U PECYPCbI CETH
NHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomnexkuust nudpoBeix 00pa3oBaTEIbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEquHoe okHO TOCTyIa K 00pa3oBaTeIbHBIM PECYypCamM»»

3. http://fcior.edu.ru, http://eor.edu.ru, «PeaepanbHplil HEHTP UHPOPMALTUOHHBIX
00pazoBaTeIbHBIX PECYPCOB

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3JaHUH, 3JIEKTPOHHOTO 000PYAOBAHUS
Y DJICKTPOHHBIX 00pa30BaTENIBHBIX PECYPCOB JIJIsl 001Iero 00pa3oBaHUs

5. http://www.portalschool.ru, IIkonpHBIi TOpTAN

6. http://www.ict.edu.ru, @enepanbubiii nopran «MupopmaoHHo-
KOMMYHHKAIIMOHHBIEC TEXHOJIOTUH B 00pa30BaHII»

7. https://media.prosv.ru/content/?subject=22 klass=1, Menuateka I[IpocBemenns

8. https://marketplace.obr.nd.ru/library/lessons?filter class=1 filter subject=14,
O06pasoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccutickas a1eKTpoHHAs IIKOJIA

10. https://myschool.edu.ru/, HOC «Mos mikosa
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