OUIENKOBCKASI CPEJAHSISI OBIIEOBPA3ZOBATEJLHAS HIKOJIA, ®HJIHAJ MYHULTTUITAJIBHOTI'O ABTOHOMHOT'O
OBHIEOBPA3OBATEJBHOTI'O YUPEKJAEHHS ABATCKAS CPEJIHASI OBHIEOBPA3ZOBATEJIBHAS LHIIKOJIA Nel
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MNOACHUTEJIbHAS 3AIINCKA
PaGouas mporpamma coctaBieHa Ha OCHOBE:
1.®enepanabHOro rocyJapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHAAPTa CPEeTHEro 00IIero oopa3oBaHus
(ITpukaz MunucrepctBa npocsemenus PO ot 17.05.2012 Ne413 « O6 yreepxkaeann GI'OC COO»
c u3M. ot 27.12.2023)
2.0cHOBHOW 00pa3oBaTeNbHONM MPOTpaMMbl cpefaHero obmero ooOpasoBaHusIMAQOY Aobatckas
COL Ne 1, npotokon nenaroruueckoro cosera ot 30.08.2023r. Ne 18, ¢ uzm. ot 29. 05.2024.
3.Ilpukaza MunnpocBemenus Poccum ot 21.09.2022 N 858 (pen. ot 21.02.2024)"0O6
YTBEP)KICHUHU (heAepaTbHOTO MEpedHs YUeOHUKOB, TOMYIIEHHBIX K UCTIOIB30BAaHUIO TPH peasln3alliu
UMEIOIUX TOCYIApCTBEHHYIO aKKpEeIUTAIMI0 00pa3oBaTelIbHBIX MPOrpaMM HadyalbHOTO OOLIero,
OCHOBHOTO OOIIero, CpeaHero oO0Iero o0pa30BaHUS OpPraHU3aAlUSAMHU, OCYIIECTBISTFOIIIMEI
00pa3oBaTEeNbHYIOICIATEILHOCT M YCTAHOBJIICHHMSI  NPENENIbHOTO  CPOKa  HCIOJIb30BAHUSA
UCKJIIOYEHHBIX Y4€OHUKOB"
4.Yyebnoro miana MAOY A6arckas COIL Ne 1 na 2024 — 2025 y4eGHbIii ro/1.
5.@enepanbHOil pabodveil mporpamMmbl 1o ydeOHOMY mpeamery «MaremaTukay (yriryOJaeHHBIH
ypoBens) 11 10-11 kitaccoB 00pa3oBaTenbHBIX OpraHu3alui
['eomeTpus ABIsETCS OJHUM U3 0a30BBIX KYpCOB HAa YPOBHE CPEIHETO OOIIET0 00pa30BaHMs, TaK KaK
o0OecrieunBaeT BO3MOXKHOCTh HW3YYEHHUS JAUCLUUIUIMH E€CTECTBEHHO-HAYYHOW HANpaBICHHOCTH U
IPEMETOB TYMaHUTApHOTO NUKJA. [I0CKOIBKY JTOTHYECKOE MBIIUICHUE, (OPMHUPYEMOE MTPH U3YIECHUU
00y4JaroIMMUCS TOHSITUIHBIX OCHOB T€OMETPUH, MPHU JOKA3aTEIbCTBE TEOPEM U TIOCTPOCHUU IIETOYKU
JIOTUYECKUX YTBEP)KJIECHUN MPU PELIEHUH F€OMETPUUECKUX 3a7ay, YMEHHUE BBIIBUIATh U OIPOBEPIaTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIIOIB3YIOTCS NMPH PEIIEHUHM 3a/ad €CTECTBEHHO-HAyYHOIO LHMKJIA, B
YaCTHOCTH (PM3NYECKUX 3a]1a4.

Llens ocBoeHus mporpammbl ydeOHOro kypca «['eomerpusi» Ha yriayOJE€HHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIOCOOHOCTEH OOy4arommxcs MpH HM3YYEHUHM TE€OMETPHUM, Kak
COCTaBIIsfOLIeH TpeaMeTHOW obmactn «MaTtematuka M HMHQOpPMaTHKa» uepe3 olecrneyeHue
BO3MO)XHOCTH TNPUOOPETEHMs] U HCIOJIb30BaHUS Oojee TIIIyOOKHX T'€OMETPUYECKUX 3HAHUM Hu
NeWcTBUM, crnenupHUUHBIX TEeOMETPUH, M HEOOXOAMMBIX Ui YCHEIIHOro MNpo(ecCHOHAIbHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BaHUEM MaTEMaTHUKH.

[IpropuTeTHBIMHU 3a/layaMH Kypca T€OMETPUHU Ha YIIyOJIEHHOM YPOBHE, PAaCHIMPSIOMIUMU U
YCUJIMBAIOIIKUMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

paciipeHue MpeICTaBIeHUs] 0 TEOMETPUM KaK 4acTH MHPOBOM KyIbTYphl U (OPMUPOBAHUE
OCO3HAaHUS B3aMMOCBS3H F€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMUpOBaHHE TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QHUIypax Kak O BaKHEHIINUX
MaTeMaTHYeCKUX MOJIENSIX, MO3BOJSIONIMX OMHCHIBATh M M3y4yaTh Pa3HbIC SIBICHUS OKPYXKAIOIIETO
MUpa, 3HaHWE OHATHIHOTrO anmnapaTta o paszaeny «CtepeoMeTpus» ydeOHOro Kypca reOMeTpUH;

(dbopMHpOBaHNE YMEHUS BIaJ€Th OCHOBHBIMU MOHSATUSMU O MIPOCTPAHCTBEHHBIX (PUTypax U UX
OCHOBHBIMH CBOMCTBaMH, 3HaAHUE TeopeM, (POpMysIT U yMEHUE WX MPUMEHITh, YMEHHUS JOKa3bIBATh
TEOPEMBI U HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pELIeHMs 3a/1a4;

dbopMupoBaHHE YMEHHUS pAclo3HAaBaThb Ha YEpPTEekKax, MOJEISIX U B pEaTbHOM MHpPE
MHOTOTPaHHHUKH U TeJia BPalleHHsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIIH;

(dbopMHUpoBaHNE MOHMMAHUS BO3MOXXHOCTH aKCHOMATUYECKOTO IMOCTPOEHUS MaTeMaTHYeCKHX
Teopuit, GopMUPOBAHNE TOHUMAHUS POJIM AKCHOMATUKHU MIPU MTPOBEICHUH PACCYKACHUM;

(dbopMUpOBaHHE YMEHUS BIAJE€Th METOJAAMH JIOKA3aTE€IbCTB U aJTOPUTMOB PEIICHUS, YMECHHUS
UX TPUMEHATh, IPOBOAUTH [OKA3aTENbHbIE PACCYKIEHUS B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX
3aa4 M 3a7iay C MPAKTHUYECKUM CoJepKaHHeM, (pOopMUpOBaHUE MPEICTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeNbCTB MpPU OOOCHOBAaHMM MAaTEMAaTUYECKUX YTBEPHKIEHUH U pOJIUM aKCHOMaTHKU B
IIPOBEJICHUH I€YKTUBHBIX PACCYXICHMI;

pa3BUTHE W COBEPUICHCTBOBAHWE WHTEIUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH
o0yJaromuxcs, TO3HABAaTeNbHOW AaKTHBHOCTH, MCCJIEIOBATEIbCKUX YMEHHMHA, KPUTUYHOCTH
MBIIJIEHHS], HHTEpeca K U3Y4EHHUIO T€OMETPHH;



¢dbopMupoBaHue (QYHKIMOHAIBHOM T'PaMOTHOCTH, pEJIEBAHTHOW TIE€OMETPUHU: YMEHHUS
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KU3HEHHBIX CUTYAlUsX U IPU U3YYCHHUH JPYTUX YUeOHBIX MMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJAEIUPOBAHUS pPEaJbHBIX CUTYyallMi, MCCIIEJOBaHMs IOCTPOEHHBIX MOJEIEH,
MHTEPIPETAIMH [TOJIyYEHHBIX PEe3yIbTaTOB.

OCHOBHBIMHU COJIepKATEIbHBIME JUHUSIMU yueOHOTo Kypca «l'eomerpus» B 10—11 kmaccax
apisatoTcs: «[IpsiMble M MJIOCKOCTH B NpOCTpaHCTBe», «MHororpannukuy, «Tema BparieHus,
«BexTopsl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/BUIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH MOHATHIMUNY,
PEJIeBaHTHBIMH T'€OMETPUU Ha yriyonéHHoM ypoBHe o0yuenus B 1011 kimaccax, OTHOCUTCS KO BceM
COJIep KaTEeNIbHBIM JIMHUSAM Y4eOHOTO Kypca, a pOpMHUPOBAaHUE JTOTMYECKHX YMEHHUH pacrpeaessieTcs
HE TOJIbKO IO COJEp>KaTEeNIbHBIM JIMHUAM, HO U 1o roaaM obyuenus. Conepkanue oOpa3zoBaHUS,
COOTBETCTBYIOIlEE MPEIMETHBIM pe3yibTaTaM ocBoeHus PDenepaibHONM paboueill mporpammsl,
pacnpenenéHHbBIM 10 TrojaM OOYy4YeHHs, CTPYKTypUPOBAHO TakMM o00pa3oM, 4YTOOBI KO BCEM
OCHOBHBIM, MPHHLIMIHAIBHBIM BOIpOCaM oOydarommecs OOpalmlaluch HEOIHOKPATHO. ITO
MO3BOJISIET OPraHU30BaTh OBJIA/ICHUE T€OMETPUUYECKUMU MOHITUSAMH U HaBBIKAMH TOCJIEI0BATEIbHO
U TIOCTYNATeIbHO, C COOJIIOJICHMEM NPUHIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHHS BKIIIOYATh B
OOIIYI0 CHCTEMY TIE€OMETPHUYECKHX MPEACTaBICHUN OOYyJaroIUXcs, paciupsiss U yriayomss eé,
00pa3ys MpOYHbIE MHO)KECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUU Ha YTIyOIEHHOM YPOBHE IMO3BOJISIET:

co3math ycnmoBus i auddepennmanym  o0ydeHHs, TOCTPOCHHS WHIWBUAYAIBHBIX
o0pa3oBaTeNbHBIX MpOrpamMmM, 00ecrednTh YriayOiaEHHOE M3yuyeHUE MeOMETPUHU KaK COCTaBJISIONICH
yueOHOro npeaMera «MaremaTukay;

MOJITOTOBUTh O0YYaloOIUXCA K IMPOJODKEHHIO M3Y4YEHUsT MaTeMaTHKH C Y4ETOM BBIOOpa
Oynymeir mpodeccun, obecreunBasi MPEEMCTBEHHOCTh MEXAy OOmUM H TpodhecCHuOHATBLHBIM
o0Opa3oBaHHEM.

Ha usyuenue yue6HOro kypca «I'eomerpusi» Ha yriayOia€HHOM ypoBHE oTBoauTcs 204 yaca: B
10 xmacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 gaca (3 yaca B HeZlenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TTOHATHUS cTepeoMeTpuu. Touka, mpsimasi, IIIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00
aKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHUEe MPsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOIUEcs, IapajuleIbHbIE U
cKpemuBampomuecss npsameie. llpusHakn ckpemmBaromuxcss npsmbiX. [lapannenbHOCTh NPSAMBIX H
IUIOCKOCTEH B INPOCTPAHCTBE: MMapajUIC]IbHBIE NPSMbIE B IPOCTPAHCTBE, NApaJUIEIBHOCTb TPEX
IIPSIMBIX, NAPAJLIEIBHOCTh HMPSMOM M IUIOCKOCTH. [lapaiienbHoe M LEHTpaIbHOE MPOEKTUPOBAHUE,
n3o0paxxenue puryp. OCHOBHbIE CBOMCTBA NapaslJIeIbHOTO MTpOeKTUpoBaHus. M3o0paxenue ¢puryp B
MapaJUICIbHOM NPOEKIMH. YIVIBI C COHAIPABICHHBIMU CTOPOHAMH, YIOJl MEXAY IpPSIMBIMU B
nmpocrpaHcTse. [lapamienbHOCTh MIOCKOCTEN: MapajulebHble INIOCKOCTH, CBOMCTBA MAapaJlICJIbHbBIX
mwiockocteil. [Ipocrelimme npocTpaHCTBEHHbIE (DUTYPBI HA MJIIOCKOCTH: TETPa’dAp, Hapajlieienure],
IIOCTPOCHHUE CEYECHUH.

[lepneHMKyYIAPHOCTD NMPSMOM U IIJIOCKOCTH: NEPIEHAUKYJSPHBIE NMPsAMBIE B IMPOCTPAHCTBE,
IIPsIMBIE NTapaJUIEIbHbIE U MEPIEHANKYIISPHBIE K INIOCKOCTH, IPU3HAK MEPIEHIUKYJIIPHOCTH NIPSAMON
U IIJIOCKOCTH, TEOPEMA O MPSIMON NMEPHEHAUKYISIPHON IIOCKOCTH. OpTOrOHAIbHOE MPOEKTUPOBAHUE.
[lepneHIUKYNAp M HAKIOHHBIE: PACCTOSIHME OT TOYKH O INIOCKOCTH, PACCTOSIHME OT IPSIMOM 1O
IUIOCKOCTH, TPOEKIHs (GUTYpbl Ha IUIOCKOCTh. [lepneHAnKyIsIpHOCTh IIOCKOCTEH: MpPHU3HAK
NEPIEHIUKYJIAPHOCTH ABYX IUIOCKOCTEN. Teopema o TpéX NepneHauKyspax.

VYIubl B IIPOCTPAHCTBE: YIOJ MEXAY IPSAMOM M INIOCKOCTBIO, IBYI'PAHHBINA yroJl, JTUHEHHBIN
yrojl JABYIPaHHOTO yria. TpéXrpaHHbII W MHOrorpaHHbie yribl. CBOMCTBa IUIOCKHX YIJIOB
MHoOrorpaHHoro yryia. CBoicTBa IUIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB U1l TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Bunbel MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: n-yrosnpHas mpusma, npsMas u
HaKJIOHHAs NMPU3MbI, OOKOBasi U MOJHasl MOBEPXHOCTh MpHU3Mbl. [lapannenenunen, npsMOYroJbHBIHN
napajuleJienunes] U ero coicrsa. Kparuailliye myTw Ha MOBEPXHOCTH MHOTOTrpaHHHUKa. Teopema
Oiinepa. IIpoctpancTBenHas teopema Iludaropa. [lupamuna: N-yronpHas nupamuaa, IpaBUIbHAS U
yced€HHas nupamubl. CBoiicTBa pédep M OOKOBBIX I'paHel NMpaBHIbHON mupaMuibl. IlpaBunbHble
MHOTOTDAaHHUKH: MPAaBWIbHAs MpHU3Ma M MpPaBWIbHAsA NUpamMuAa, IPaBUIbHAs TpEyroyibHas
NUpaMU/Ia U MPaBUWIbHBINA TeTpasap, KyO. IIpeacraBienne o mpaBUIbHBIX MHOTOIPaHHUKAX: OKTAdP,
JNOJEKAd AP U UKOCAIP.

Bbluuciienue 31eMeHTOB MHOTOTPaHHHUKOB: p&0pa, auaroHanu, yriasl. [lmomans OGokoBoi
MTOBEPXHOCTU U TOJIHON MOBEPXHOCTU MPSIMOW MPHU3MBI, IUIOIIAJh OCHOBAaHUHN, TeopemMa 0 OOKOBOM
MOBEPXHOCTU TMpsAMoN mpusMbl. Ilnomans OGOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH MPaBUIIBHOM
MMApaMU/JIbI, TEOpPEMa O IJIOMAAN YCEUEHHON TUPaMU/bl.

CuMMeTpusi B TNPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM IPAaBWIBHBIX MHOTIOI'DAaHHUKOB.
CummeTpusi B NOpPaBWIBHOM MHOIOTPaHHUKE: CHMMETpHs  IapajuleNenuIlea, CUMMETPHS
IIPaBWIbHBIX ITPU3M, CHMMETPUS IIPaBUIBHON NUPAMMIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE M IIPOTUBOIIOJIOXHO HAIPaBICHHBIC BEKTOPHL. PaBeHCTBO
BEKTOPOB. JICICTBUSA ¢ BEKTOPAMMU: CJIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB,
YMHOKE€HHE BEKTOpa Ha 4yucio. CBOMCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHUS BEKTOpa Ha
yucno. Ilonsatue xomiaHapHsle BEKTOpbI. [IpH3Hak KOMIUIaHApHOCTH TPEX BeKTOpOB. lIpasumio
napauienenunena. TeopemMa O pas3IoKEHHMM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpssmoyronbHast cucremMa KoopauHaT B mpocTpaHcTtBe. KoopaunaTtel BekTopa. CBs3b MEXITY
KOOpAMHATAMM BEKTOpa M KOOpPAMHATaMM TOYEK. Yroia Mexay Bekropamu. CkanspHoOe
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC



Tena BpaleHus

[loHATHA: LWIMHApPUYECKAs MOBEPXHOCTb, KOHHMYECKass IIOBEPXHOCTh, cdepuyeckas
MOBEPXHOCTh, 00pa3ylolrue MOBepXHOCTEH. Tena BpamieHus: MWIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. BzaumHoe pacrnosnoxeHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHune Ten BpameHus: Ha TIOCKOCTH. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl u
niapa.

O6wvém. OcHoBHble cBOicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYrOJIHHOTO
napajenenunena v cneacrsus u3 He€. OObEM NpsAMONW M HAKIOHHOW NPU3MBI, LWIMHApA,
nupamMuibl 1 Konyca. O0bEM 1mapa 1 apoBOro CErMeHTa.

KomOunanmu Ten BpamieHust ¥ MHOTOTpaHHUKOB. [Ipu3ma, BOUCaHHas B IMJIMHJP, ONMCAHHAS
okoJo nuinuHapa. Ilepeceuenue chepsl v mapa ¢ miaockocTso. Kacanue mapa u chepbl I0CKOCThIO.
[ToHATHE MHOTOTPaHHUKA, OMUCAHHOTO OKOJIO c(epbl, chepbl, BIMCAHHON B MHOTOTPAHHUK WJIH TEIIO
BpalLEHMsL.

[Tnomans MOBEPXHOCTH WWIMHApPA, KOHyca, Iuiomanb chepsl m e€ yacreil. [lomobue B
npoctpaHcTBe. OTHOIIEHHE 00bEMOB, IJIOLIAICH MOBepXHOCTEH Mo100HbIX Guryp. IlpeodpazoBanue
nono0usi, romoreTus. PemeHune 3amad Ha IUIOCKOCTH C HCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX
METO/IOB.

[TocTpoeHne cedeHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUYEHUS IIMHAPaA (TTapajuieIbHO U
NEPIEHIUKYIIIPHO OCH), CEYEHUs KOHyca (IapaslesIbHble OCHOBAaHHMIO M IPOXOSIINE uepes
BEPIIMHY), CEUCHHs IIapa, METOAbl MOCTPOSHHS CEUCHH: METOJ CIEAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHHUS, METOJI IIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHcTtBe. Omnepanuu HajJ BeKTOpaMu. BeKTopHOe yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHUsS. [IpsMoyronpHas cucTeMa KOOpPIMHAT B IPOCTPAHCTBE.
Koopaunatel BekTOpa. Pasnoskenue BekTopa mo 6Oasucy. KoopanHaTHO-BEKTOPHBIH MeETOJ IpH
peIIeHIH TEOMETPHUECKUX 3a71ad.

JBHKEeHHS B IPOCTPAHCTBE

JBxenus mpoctpancta. OtoOpaxeHus. JBrkeHus u paBeHcTBO ¢uryp. OOmue cBoicTBa
IBWKEHUH. Buabl JBWKEHWI: mapaiiesbHbId MEepeHoC, IEHTpalbHas CUMMETPHs, 3epKajbHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nogobus. [Ipsmas u cdepa Ditnepa.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O KYPCA «I'EOMETPHSI»
(YI'IYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTH T'PAXKIAHCKON MO3UIUN 00YUYaIOLIErocsi Kak aKTUBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCHUUCKOTO OOIIEeCTBA, MPEACTABICHWE O MAaTEMaTHYECKHMX OCHOBaX ()YHKIIMOHUPOBAHHS
Pa3IUYHBIX CTPYKTYD, SIBJICHUM, MPOLEIYp IPaKIaHCKOTo o0IIecTBa (BHIOOPHI, OMPOCHI U APYroe),
YMEHHE B3aWMOJIEWCTBOBATh C COLMUAIbHBIMU HHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKUHUAMU H
Ha3HA4YCHHEM;

2) naTpHOTHYECKOEe BOCIUTAHME:

c(OPMHPOBAHHOCTh POCCHUICKON T'pa)XIAHCKOW HMICHTUYHOCTH, YBKEHHUS K INPOLUUIOMY U
HACTOSIIIEMY POCCUMCKON MAaTeMAaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHXKEHHSIM POCCHUHCKHX
MAaTEMaTUKOB U POCCUHCKON MAaTEMATHYECKOW IIKOJIbI, HCIIOJIb30BAHUE ITUX JTOCTHKEHUN B JPYTrUX
HayKax, TEXHOJIOTUSIX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHHE JYXOBHBIX IEHHOCTEH pPOCCHIICKOro Hapoaa, cOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEJACHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHKCHUN HAyKH
U JAESITETbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKIIAJa B IOCTPOCHHE YCTOWYMBOTO OyIYILEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

3CTETUYECKOE OTHOILEHHUE K MHPY, BKIIOYAs 3CTETUKY MATEMaTHYECKUX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3a/a4, PpEHICHUH, pPACCYXIECHUH, BOCHPUUMYUBOCTh K MATEMATUYECKUM AaCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUECKHUe 3HAHUS B MHTEpecax 3J0pOBOTO U
0e3omacHOTO 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY 3/I0POBBIO (3/I0pPOBOE MHUTAHUE,
cOamaHCUpPOBAHHBINA PEXKUM 3aHITUN W OTIbIXA, peryisipHas (usnuveckas akTUBHOCTD), (GU3NYECKOE
COBEPIIIEHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOM JESITEIIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYIy, OCO3HAaHUE IIEHHOCTH TPYIOJIOOMS, MHTEPEC K PA3IUYHBIM cepam
npodeccnoHaNbHON N1eATENbHOCTH, CBSI3aHHBIM C MAaTEeMaTHKON M e€ NPUIOKEHHUSIMH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBIOOP Oyaymied mpodeccur U peaan30BbIBaTh COOCTBEHHBIC KHM3HEHHbBIE
IJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHI0 M camMOo0Opa3oBaHUIO Ha
MPOTSDKEHUHM BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHHHM MPAKTHYECKUX 3a/1ad
MaTeMaTUYeCKOW HaNpPaBIE€HHOCTH;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

cOPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KyIbTypbl, TOHHUMAaHHE BIUSHUS  COIMAIBHO-
SKOHOMHUYECKMX TPOIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHON Cpelbl, OCO3HaHUE
rI100ambHOr0 XapakTepa SKOJIOTHYECKHX MPoOJieM, OpUEHTAIMs Ha MPUMEHEHHUE MATeMaTUYECKUX
3HAHUH JJIA pEIIeHUs 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl, TFIAaHUPOBAHHUE TIOCTYITKOB U OIEHKH HX
BO3MOJKHBIX MOCJEACTBUM AJII OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH ¥ OOLIECTBEHHOW MPaKTUKU, MOHUMAaHHE MAaTeMaTH4YeCKOW HayKu Kak chepbl YeJIOBEYECKOM
NEeSITEIbHOCTH, 3TANOB €€ Pa3BUTHUSL M 3HAYMMOCTH ISl pa3BUTUS LUBWIN3AINHN, OBIAJACHUE SI3bIKOM
MareMaTUKd W MaTEeMaTHUYeCKOW KyJIbTypOM Kak CpeJCTBOM IO3HAaHUS MHpA, TOTOBHOCTh
OCYUIIECTBJISITh MMPOCKTHYIO U UCCIIEI0BATENBCKYIO I€SITEIbHOCTh MHINBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe eliCTBUS
ba3soBble Jlornyeckue 1eMcTBUA:



BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKH MaTeMaTHUYeCKUX 00BEKTOB, TIOHATHUH,
OTHONIICHUN MEXIy TMOHSATUSAMHU, (QOPMYIUPOBATH OINPEACTCHUS TOHSATUH, YCTaHABJIUBATH
CYLIECTBEHHBI MPU3HAK KiIaccU(UKAIMK, OCHOBaHHS i1 OOOOIIEHUS M CPaBHEHHUS, KPUTEPHUH
IIPOBOJMMOI0 aHAJIN3a;

BOCHPUHUMATH, (QOPMYIUPOBATH M MPEOOpPa3OBbIBATh CYKIEHUS: YTBEpPAUTEIbHBIE H
OTpHUIaTeNIbHbIC, EAMHIUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC

BBISBJISITh MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U MPOTHBOpeurs B (hakrax,
JAHHBIX, HAOIOICHUSAX U YTBEPKICHUSIX, TIPeIaraTh KPUTCPUH JJIsl BBISIBICHUS 3aKOHOMEPHOCTEH
Y MPOTUBOPEYUI;

JieNlaTh  BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JACIYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

MIPOBOJUTH CaMOCTOSITEIBHO JOKAa3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPKACHUU (IpSMble U OT
MIPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO, TPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BEIOMpaTh CIIOCO0 pelleHus yd4eOHOW 3anadyn (CpaBHUBATh HECKOJIBKO BApPHAHTOB PEIICHUS,
BBIOMpaTh HanboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble nccienoBareibckue 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHl KaK HCCIEN0BATENbCKUM WHCTPYMEHT IO3HaHUS, (OpPMYIHUpPOBAThH
BONPOCHL, (UKCHPYIOIIHE NPOTUBOpPEUYHE, MpOoOJIeMy, YCTaHABIMBATH HWCKOMOE W JaHHOE,
(GbopMHUPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJUTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM ~ AKCIIEPUMEHT,  HUCCJIECJIOBAHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOoro OObeKTa, SBIEHHS, MpoIecca, BbISIBICHUIO
3aBUCUMOCTEHN MKy 00bEKTaMU, IBICHUSIMHU, ITPOLIECCAMH;

CaMOCTOSITENNLHO (POPMYIHpPOBaTH OOOOIIEHHS W BBIBOJABI MO pe3yabTaTaM MPOBEIEHHOTO
HaOIIOJICHUs, WCCIICIOBAHUsA, OLICHUBATh JIOCTOBEPHOCTH IOJIYYCHHBIX PE3YJIbTaTOB, BBHIBOJOB U
0000IIIeHMI;

MMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIIECCA, a TAK)KE BBIIBUTATh MPEAOI0XKEHHUS O €T0
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTH MHPOpPMAINK, JAHHBIX, HEOOXOAMMBIX JJii OTBETAa Ha BOMPOC U IS
perieHus 3a1a4u;

BBIOMpaTh ~ MHQOpPMAIMIO U3  HUCTOYHHUKOB  pPA3UYHBIX  THUIIOB,  aHAIM3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MHPOPMAIIUIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHHUS;

CTPYKTYypUpPOBaTh HMH(OpMAIINIO, MPEACTABIATh €€ B Pa3MUHBIX (HOpMax, WITIOCTPUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh HH(OPMAIIMU TTO CAMOCTOSATETHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo01enue:

BOCIIPUHUMATh M (OpPMyNIHpOBATh CYXKIEHHUS B COOTBETCTBUU C YCIOBUSMU U LETISIMU
O6HI€HI/ISI, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO'—IKy 3peHI/I$I B yCTHI)IX U IINCBMEHHBIX TEKCTAaX,
JIaBaTh MOSICHEHUSI 110 X0y PEIIEHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIYYEHHBIA PE3yNbTaT;

B XOJe OOCYXJCHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI, MPOOJIEMEI,
pelmiaemMoil 3aqauyM, BBICKA3bIBaTh HJECH, HAICJICHHbIE Ha IOUCK PEIICHMs, COMOCTaBISATH CBOU
CY)KIIEHUS C CYXIEHUSMH JPYrUX YYaCTHUKOB AHAJIOra, OOHAPYXHBATh DPAa3jIM4Me€ W CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMYIIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJbTAaThl PEIICHHs] 3aJadyd, SKCIEPUMEHTA, WCCICIOBAaHUS, IPOCKTa,
CaMOCTOSITENIHO BBIOMpPATh (OpPMAT BBICTYIUICHUS C Y4ETOM 3a/ad Mpe3eHTAlul U 0COOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHble YHHBepCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranmu3anmus:



COCTABJIATh IUIAH, AJNTOPUTM pEIIEHUs 3a7adyd, BbIOMpATh CHOCcO0 peUIeHHus ¢ Y4ETOM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTUPOBATH
BapHUaHThI PELICHUH ¢ y4€TOM HOBOM HHpOpMaLuu.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM IO3HABATENBHOM peQIIeKCUM Kak OCO3HAHUS COBEPLIAEMBIX AECHUCTBUH U
MBICIMTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysbTara pelieHuss MaTeMaTHYeCKON 3a1aui;

NPEeIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEUICHWW 3a/a4d, BHOCHTH
KOPPEKTHBBI B JIESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3y/bTaTa IeU M YCIOBUSAM, OOBSCHATH MPUYMHBI JOCTHXKEHUS
WIA  HEJIOCTHXXEHUS  PE3yJlbTaTOB  JEATENbHOCTH, HAXOIUTh OIIMOKY, JlaBaThb  OLEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITeJIbHOCTh:

MOHMMAaTh W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHJHOW WM WHAWBUAYAJIBHOW pPaOOTHI TpU
peleHny y4eOHbIX 3aa4, IPUHUMATh 11€1b COBMECTHOM A€ATEIbHOCTH, INIAHUPOBATh OPraHU3aIMIO
COBMECTHOHM pabOThI, pacripeieNsaTh BUIbI paboT, TOTOBAPUBATHCS, OOCYKAATH MPOIECC U PE3YIbTAT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

Y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0O0CykIeHHs, OOMEH MHEHUH, «MO3TOBBIC
LITYPMBI» U UHBIE), BBINOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU ACUCTBUS C APYTUMHU
YJIieHAaMA KOMaHJbI, OLIEHWBAaTh KadeCTBO CBOETO BKJIaga B OOMIMH MPOAYKT IO KPUTEPHSIM,
c(OpMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kaacca oOyuaromuiicss HAy4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH IMOHSATHSMH CTEPEOMETPUM IPH PEIICHUU 3ajad U
MIPOBEJICHUU MaTEeMaTHYECKUX PACcCYKICHUN;

® IIPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX IPHU PELICHHMH N€OMETPHUYECKHX
3ajad;

e KJaccu(UIUPOBaTh B3aMMHOE PACMOJ0XKEHUE MNPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATHSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEXIY
MPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSMON U MIOCKOCTBIO;

e CcBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMU C MHOT'OI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (TpU3Ma, MNHpaMuia,
NPSIMOYTOJIbHBIN Mapajuienenunesn, Kyo);

e K iIaccu(UUHUPOBATh MHOTOTPAHHUKH, BBIOMpPAst OCHOBAHMS JUIsl KJIacCU(UKALINH;

e CBOOOJHO OMNEpPUPOBATH TMOHATHUSIMH, CBA3aHHBIMH C CEUYEHHEM MHOTOIPAaHHUKOB
IJIOCKOCTBIO;

® BBINOJHATh NapajuIeIbHOE, LEHTPaIbHOE W OPTOrOHAJIBLHOE IMPOEKTHpOBaHHE (GUryp Ha
IJIOCKOCTh, BBIMIOJIHATH N300pakeHust (pUryp Ha MiaoCcKOCTH;

® CTpOWUTH CEYEHHS MHOTOTPAHHUKOB pa3IUYHBIMH METOJAaMH, BBINOJHATh (BBIHOCHBIE)
TUIOCKUE YEPTEXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEpXY, COOKY, CHU3Y;

® BBUUCIATH  IUIOIIAAM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (Mpu3Ma, NHpaMHJIA),
reOMETPHUECKUX TeJl C IPUMEHEHHEM (HOpMYT;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPHUH, LIEHTP, OCh H IJIOCKOCTh CUMMETPUHU (UTYPBI;

e CcBOOOJHO ONEPUPOBATh MOHATHSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIUHATaM B
IIPOCTPAHCTBE;

®  BBINOJHATh ACUCTBUS HaJl BEKTOPaMH;



pemars 3aJa4d  Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHWM M HaXOXICHUE
TE€OMETPUYECKUX BEJIIMYUH, IPUMEHSS U3BECTHBIE METOBI IIPU PEIICHUN MAaTEMATUYECKUX
3a/1a4 NOBBILIEHHOI'O U BBICOKOTI'O YPOBHS CII0KHOCTH;

IIPUMEHATh IPOCTEHIINE IPOrPaMMHBIE CPEICTBA M JJICKTPOHHO-KOMMYHHUKAIMOHHbBIE
CUCTEMBI IIPU PEIIEHUHU CTEPEOMETPUUECKUX 3a1ay;

U3BIIEKaTh, MPEOOPA30BBIBATh U WHTEPIPETHUPOBATH MHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKaX;

IIPUMEHATh MOJY4YCHHbIC 3HAHHSA Ha INPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATh PEAIBHBIC
CUTyaluy, IPUMEHATh U3yYEHHBIC IIOHATHS B MIPOLIECCE MIOUCKA PEIICHUS MAaTEMaTHYECKU
cOpMyIHPOBaHHON MPOOJIEMBI, MOJEINPOBATh PEATbHbBIE CUTYallUU Ha SI3bIKE TE€OMETPHH,
HCCIIE0BATh ITOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM TIE€OMETPUYECKUX IIOHATHH U
TEOpeM, ammapara anreOpbl, pemars NPaKTUYECKUe 3aJaud, CBS3aHHbBIE C HAaXOXKICHHEM
TFE€OMETPUUYECKUX BEJIMYUH;

UMETh NPEJCTaBIEeHNUs 00 OCHOBHBIX 3Talax pPa3BUTHUsI TEOMETPUM KaK COCTABHOM 4acTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xonny 11 kiacca oGyyaroniuiicss HAy4uTCs:

CBOOOJHO OIEPHUPOBATH TMOHATHSIMH, CBS3aHHBIMH C IMJIMHIPHYECKOW, KOHUYECKOH u
cepruiecKoil MOBEPXHOCTAMHU, OOBIACHATH CITIOCOOBI ITOTYUSHHS,;

ONEpUPOBATh TMOHATUSMH, CBSI3aHHBIMH C TeJlaMH BpAIICHHs: LUIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpalleHus (IMIMHApP, KOHYC, cdepa U IIap) U OOBSICHATH CIOCOOBI
TIOJIyYEHUS TeJl BpaIlleHUs;

KJIacCU(UIUPOBATh B3aUMHOE PACIOI0KEHUE CPePhI U MIOCKOCTH;

BBIYUCIISATH BEJTMUMHBI 3JIEMEHTOB MHOTOTPAaHHHUKOB M TEJl BPAIICHUs, 00BEMBI U TUIOIIAAN
MOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BPALICHUS, T€OMETPUIECKUX TEJI C MPUMEHEHHEM
hopmyu;

CBOOOJHO OMNEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C KOMOWHAIIUSIMH TENl BpalleHHUs M
MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIIMCAaHHBI B Cdepy W OIUCAHHBIA OKOJO CQepsl,
cdepa, BMcaHHAs B MHOTOI'PAaHHUK UJIH TEJIO BPAIIECHUS;

BBIUHCIISATH COOTHOIIEHHS MEXAY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMU MOT00HBIX TE;
n300paxaTh U3y4aeMble (PUTyphl, BBITOIHSTH (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (QUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TeJl BpaIlleHUs;
W3BIIEKaTh, MHTEPIIPETUPOBATh M TPeoOpa30BbIBaTh MH(OPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUUYEeCcKUX Urypax, npeACcTaBIeHHYIO Ha YEPTEKaxX U PUCYHKAX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH OINEPAIlH HaJl BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHCTEME KOOPAMHAT;

pelaTh TeOMETPUUYECKUE 33]aui HA BBIYMCIIEHUE YTII0OB MEXAY MPSIMBIMH U MJIOCKOCTSAMH,
BBIUUCIIEHHE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B 11€JI0M, Ha MPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/Ia MPU PELIeHUH;

CBOOOJHO ONEpUPOBATH MOHATUSAMH, CBSI3aHHBIMHM C JBH)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOWCTBA JIBM)KCHUH;

BBINOJIHATH N300paKEHUS MHOTOI'PAaHHUKOB U TeJl BPaIlleHUs IIPU MapajuieIbHOM IepeHoce,
LEHTPAJIbHOM CUMMETPUH, 3€pKAIBHONM CHUMMETpPUHU, IPU IOBOPOTE BOKPYI IIPSIMOW,
npeoOpa3oBaHus TO100WS;

CTPOUTH CEUEHHsI MHOTOTPAHHUKOB M TEJI BPALCHHS: CEUECHUS IMIUHIpa (MapajiebHO U
NEPIICHANKYIIIPHO OCH), CEYeHHMs KOHyca (mapajjiebHbleé OCHOBAaHUIO M MPOXOJALINE
yepes BEepIINHY), CEUCHHUS 11apa;

HCIOJIb30BaTh METOABI IOCTPOEHUS CEYEHMI: METOJ CJIEN0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYILIEH MIIOCKOCTH;

JI0Ka3bIBaTh F€OMETPUUECKUE YTBEPXKICHUS;



® [PUMEHATb TIeOMETpUYecKue (aKkThl [UId pPEUIeHHs CTEPEeOMETPUYECKHX  3ajad,
IIPEANIONIAraloMX HECKOJIBKO INAroB PEUICHMs, €CIU YCIOBHS IPUMEHEHHs 3aJaHbl B
SIBHOU U HESIBHOU (hopme;
e pemarh 3aJa4d  Ha JI0KA3aTEJIbCTBO MATEMaTUYECKMX OTHOUICHMM W HaXO0XKIEHUE
TFE€OMETPUUYECKUX BEJIMYUH;
® IIPUMEHATh IPOIPaMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI IMpU
pELIEHNN CTEPEOMETPUUECKHUX 3a/1a4;
® IIPUMCHSATH IIOJyYECHHBIC 3HAHUS HA NPAKTUKE: CPAaBHUBAThH, aHAIM3UPOBATh U OLIEHUBATH
peaJIbHbIE CUTYyallud, NPUMEHATh W3YYCHHBIE IOHATHS, TEOPEMBI, CBOMCTBA B IIpoLiecce
MOWCKA peIIeHUs] MaTeMaTW4ecku C(OpMyIMpOBaHHONH NPOOIEMBbI, MOAEIHPOBATH
peaJIbHbIE CHUTyalluM Ha S3bIKE TI'€OMETPHUH, HCCIENOBaThb IIOCTPOEHHBIE MOJAEIU C
HCIIOJIb30BAHUEM TI'E€OMETPUYECKUX IIOHATUM M TEOpeM, ammapara airedpbl, pelaTh
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIEC C HAXOXKIEHUEM T'€OMETPUUYECKUX BEJINYHH;
® UMETh IPEJCTaBICHUSI 00 OCHOBHBIX dTalax Pa3BUTHS I'€OMETPUU KAaK COCTaBHOM 4YacTU
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.
JeAATeJIbHOCTD YYHMTEJIsI ¢ y4eTOM padoyeii NpOrpaMMbl BOCIIMTAHUSA
YcTaHOBIEHUE TOBEPUTEIBHBIX OTHOLLIEHUH ¢ 00YYarOIIUMHUCSA, CIOCOOCTBYIOLIUX TO3UTUBHOMY
BOCIIPHUATHIO 00yUarOIUMUCS TpeOOBaHUN U MPOCHO yuUTENs, IPUBICUECHUIO UX BHUMAHUSA K
o0CyXaeMoi Ha ypoke HH(OpMAINH, aKTHBU3AIMY UX TI03HABATEIILHON JEATEIbHOCTH;
o0y KaeHne 00y4aroLmxcs co0I0JaTh Ha YpOKe OOIENPUHATHIE HOPMBI ITOBEICHUs, TPaBUIIa
OOIIEHUS CO CTAPIIMMH U CBEPCTHUKAMH, TIPUHIIMITBI YU€OHOH TUCIMITIMHBI U CAMOOPTaHU3aIIH;
IIpUBJICUEHNE BHUMaHMsI 00yUYarOIUXCsl K LIEGHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax sIBIECHUH,
opraHu3aiys ux paboThl ¢ MOTYy4aeMOi Ha YPOKE COLMAIBHO 3HAYMMON HH(OpMAIHel; BKIIOYSHUE
B YPOK UT'POBBIX MPOLEAYP C LENbIO MOePKaHU MOTUBAIIMK 00yYarOIUXCs K MOTYyYEHUIO 3HaHUH,
HaJIa)KUBAHUIO ITO3UTUBHBIX MEXJINYHOCTHBIX OTHOLLIEHUH B KJlacce.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ejioB U TeM K I (uudposbie)
n/n NPOrpamMMbl Bcero 0;[ TPOTLHBIC pﬁaKanecKHe o0pa3oBaTte/ibHbIC
padoThI padoTbI pecypesr
bubnuoreka [IOK
1 BBenenue B ctepeoMeTputo 23 1 edsoo.ru
www.oblakoz.ru.
B3anMHOe pacnonokeHue npsmsIx B bubmorexa [IOK
2 6 1 edsoo.ru
TIpOCTpaHcIBe www.oblakoz.ru.
I N Bbubmuorexa [JOK
apaJlJIeNbHOCTD MPSAMBIX U INIOCKOCTEN B
3 8 edsoo.ru
TIPOCTPaHCTBE www.oblakoz.ru.
[lepneHUKyYISPHOCTD MPSAMBIX U bubmorexa HOK
4 PHICHIKYIID p 25 edsoo.ru
IJTOCKOCTEMN B MPOCTPAHCTBE www.oblakoz.ru.
bub6nuoreka [IOK
5 VYTl ¥ paccTosHUS 16 1 edsoo.ru
www.oblakoz.ru.
bub6nuoreka [IOK
6 MHororpanHuKu 7 1 edsoo.ru
www.oblakoz.ru.
bub6mmoreka IJOK
7 BexkTopsl B mpocTpaHcTBE 12 edsoo.ru
www.oblakoz.ru.
8 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS 5 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



http://www.oblakoz.ru/
http://www.oblakoz.ru/
http://www.oblakoz.ru/
http://www.oblakoz.ru/
http://www.oblakoz.ru/
http://www.oblakoz.ru/
http://www.oblakoz.ru/

11 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/n NPOrpamMMbl Bcero Kontponbueie  Ipaxrmyeckue o0pa3oBaTejibHbIE
padoTshI padoThbI pecypes
bu6mmoreka IJOK
1 AHanuTuyeckasi FeOMETpHs 15 1 edsoo.ru
www.oblakoz.ru.
bubmuoreka LIOK
5 [ToBTOpeHME, 0606HI€HIEC " 15 1 edsoo.IU
CUCTEMaTH3aIUs 3HAHUH WWW.oblakoz.ru.
Bu6nmoreka IJOK
3 O6bEéM MHOTOTpaHHHKA 17 1 edsoo.ru
www.oblakoz.ru.
bubmuoreka IIOK
4 Tena Bpamenus 24 1 eds00.ru
www.oblakoz.ru.
.. bubmoreka IIOK
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 edsoo.ru
KpYyHIBIX Tel www.oblakoz.ru.
bubmuoreka IIOK
6 JIBrokeHUS 5 1 eds00.ru
www.oblakoz.ru.
7 [ToBTOpEeHUEe, 06001IeHNE 1 17 2
cUCTEMaTH3aInsI 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0



http://www.oblakoz.ru/
http://www.oblakoz.ru/
http://www.oblakoz.ru/
http://www.oblakoz.ru/
http://www.oblakoz.ru/
http://www.oblakoz.ru/

TEMATHYECKOE ILTAHUPOBAHUE, B TOM UHCJIE C YYETOM PABOYEH ITPOI'PAMMBI
BOCIIMTAHUS C YKASAHUEM KOJIMYECTBA YACOB, OTBOJAUMbBIX HA OCBOEHUE KAXKJIOU

TEMBI 10 xknacc
Ne Tema ypoka ¢ yyerom padoueil mporpaMmbl Koy XapaKkTepuCcTHKA OCHOBHBIX BUI0B IU1aH paxr
n/n BOCIIUTAHUS €CTBO yY4eOHOI e TeJIbHOCTH
4acos,
BBeneHnue B crepeoMeTpuio 23
OcHoBHbI€ NpaBUiIa U300paKE€HUsI HA PUCYHKE OmnpeensTh MI0CKOCTb Kak GUIypy, B

1 IJIOCKOCTH, MapajuIeIbHBIX MPSIMBIX (OTPE3KOB), 1 KOTOPOii BHITIOJHACTCS TIAHHMETPHSL.
CCpCAMHDI OTpE3Ka JlenaTh IpOCTEHIIKE JTOTMYECKUE BBIBOIBI M3
IlonsTus CTCPCOMETPUU: TOUYKA, ITpsAMasd, IJIOCKOCTD, aKCHOMATUKH ILIOCKOCTH.

9 npocTpancTBo. OCHOBHBIE ITpaBUIIa H300paKEHUS HA 1 [TpuBOIUTE IPUMEPHI PEATHHBIX OOBEKTOB,
PHCYHKE IUIOCKOCTH, NapaUICIbHBIX MPSMbIX (OTPE3KOB), HJleTN3alieil KOTOPBIX ABJISIOTCS AKCHOMBI
CCPCANHBI OTPE3Ka T€OMETPUH.

[TonsTHs: mepecekaroniyecs MI0CKOCTH, N3y4ars, IpUMEHSTH NPUHIUIIBI IOCTPOEHUS

3 IepeceKaroImecs mpsmas 1 II0CKOCTb; 1 CEUEHUH.

MOJIYTIPOCTPAHCTBO Hcnonp30Bath U1 MOCTPOECHUS CEYEHUH METO
[TonsTHS: IEpeCEKarOMUECs IIOCKOCTH, CIIENO0B, METO BHYTPEHHETO IPOCKTUPOBAHUS,

4 NepeceKaroIInecs npsmas v IIOCKOCTb; 1 METOJl IEPEHOCA CEKYIIEH TIOCKOCTH.
IIOJIYIIPOCTPAHCTBO Pemats crepeoMerpuueckue 3a1aun: Ha

: MHOTOrPAHHIKH, H30GPAKEHHE TPOCTEHIIIX . OIIpECIICHUE BU/IA CEYECHUS] U HAXOXKACHUE ET0
IIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIONIUX O0BEKTOB TLIoTHAH.

- AKTyanu3upoBaTh (PaKTbl U METO/bI

6 MrororpaHHKKH, H306paxeHne MpoCTeHIIIX 1 IJIAaHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOIUTH
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 0O0BEKTOB AHATTOTHIL

7 AKCHOMBI CTEPEOMETPUH U MEPBBIE CIECICTBUS U3 HUX 1 VIcronb30BaTh MpH PELICHHAH 3a1a4

8 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEACTBUS U3 HUX» 1 ClIeyoIINe TUTaHUMEeTpHUecKue (hakThl U

9 CriocoOblI 3a/1aHus TPSIMBIX U TUIOCKOCTEH B 1 MCTO/IBI:
npocrpancTBe. OG03HAYECHUS NPAMBIX M ILIOCKOCTEH Teopemsl Dajeca ¥ 0 IPONOPLIMOHATLHBIX
N306paskeHne cedeHunii mIpaMuIbl, Ky0a 1 IIPH3MBL, OTpe3Kax. ANTOPUTM JICNICHHA OTpe3Ka Ha N

10 KOTOpBIE TIPOXOIAT uepes ux pébpa. Mzo0paxkenue 1  PasHBIX Hacteil. Teopema Menenas.

TepeceyeHus MOTYYEeHHBIX MJI0CKOCTEH.

PaBHOOEIpEHHBIN TPEYTOIBHUK.




11

12

13

14

15

PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX ceueHHI Pa3sHbIMHA
OBETaMH

N300pakeHne ceueHuil mupaMubl, Kyoa U IpU3MBI,
KOTOpBIE MPOXOIAT uepe3 ux péopa. M3obOpaxkenue
[IEPECEUEHUS TOIYYEHHBIX IIJIOCKOCTEM.
PackpamnBanue NOCTPOCHHBIX CEYEHHUI pa3HBIMU
LBETaMU

Pemenue 3ananuii no reme «/300paxkeHne ceueHMit
IUpaMU/Ibl, KyOa ¥ IPU3Mbl, KOTOPBIE IPOXOJIAT Yepe3 ux
pédpa. M3o0paxeHue nepecedeHus mory4eHHbIX
I10cKocTel. PackpammBaHue IOCTPOEHHBIX CEUEHUI
pPa3HBIMH LIBETAMU

Pemenue 3ananuii no teme «300paxenue ceueHuit
UpaMyU/Ibl, KyOa U IPU3Mbl, KOTOPBIE IPOXOIAT Yepe3 ux
pédpa. M3o0paxeHue nepecedeHus mory4eHHbIX
IIJIOCKOCTEN. PackpaiiBaHue MOCTPOECHHBIX CEUEHUN
pPa3HBIMH LIBETAMU

Mertoa cnesoB AJist MOCTPOEHUS CeYEHUM

Meton cienoB uist NOCTpoeHus ceueHuil. CBoiicTBa
IIEPECEUECHUH NPSIMBIX U IUNIOCKOCTEN

16

Pemenue 3amannii mo reme «MeTo CiIeI0B Ui
ocTpoeHust cedeHnii. CBoMCTBA epeceYeHN MPSMBIX U
IJIOCKOCTEN

17

[TocTpoenue ceueHuii B mupamuie, Kyoe mo TpéM TouKkam
Ha péopax. Co3manne BEIHOCHBIX YEPTEKEH U 3aMnCh
[IaroB MTOCTPOECHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe mo TpéM TouKkam
Ha péopax. Co3manne BEIHOCHBIX YEPTEKEH U 3aMUCh
[IaroB MTOCTPOECHUS

19

[TocTpoenue ceueHuit B mupamuie, Kyoe rmo TpéM Toukam
Ha p&opax. Co3manne BEIHOCHBIX YEPTEKEH U 3aIliCh
11aroB MOCTPOEHUs

20

[TocTpoenue ceuenunii B mupamMuie, Kyoe 1mo Tpém ToUKam

PaBHOCTOpOHHUI TPEYTOJbHUK.
[IpsimoyronbHbIi TpeyroibHUK. CBOMCTBO
CcpeaHel JTMHUM TpeyrojibHuKa. CBOMCTBO
OMCCEKTPUCH yTiia TpeyroiabHuKa. CBOHCTBO
MeauaH TpeyrojabHuka. [lpusHaku nonolus
TPEYTrOJIbHUKOB.

[Tonyuats mpencTaBieHuss 00 OCHOBHBIX
JTanax pa3BUTHUS T€OMETPUU KaK COCTaBHOU
yacTu (PyHJAaMEHTa Pa3BUTHUS TEXHOJIOTUI




Ha pé6pax. Co3gaHne BEHIHOCHBIX YEPTEXKEH U 3aMUCh
1IaroB MOCTPOCHUS

[ToBTOpenue nnanumerpun: Teopema o

21 MPOMOPIIMOHANIBHBIX OTpe3kax. Ilomobue
TPEYTrOJIbHUKOB
IToBropenue manumerpun: Teopema Menenas. Pacuerst

22 B CEUEHMX Ha BBIHOCHBIX uepTexax. Mcropus pa3surus
IUTAHUMETPUH U CTEPEOMETPUN

23 KonTponbHas padora "AKCHOMBI CTEPEOMETPUH.

Ceuenus"
B3aumHoe pacnoJioxkeHue NPSIMbIX B IPOCTPAHCTBE
B3aumMHoe pacnosioxkeHue NpsMbIX B IPOCTPAHCTBE. KnaccudunupoBaTs B3aMMHOE PaCHOIOKEHHUE

24 CkpeuuBatouecs npsmseie. [Tpusnaku MPSIMOM U TUIOCKOCTH B IIPOCTPAHCTBE,
CKpelMBaromuxcs npsaMeix. [lapannensHbie npsmble B IIPUBO/SI COOTBETCTBYIOILME IPUMEPHI U3
IIPOCTPAHCTBE peanbHOM )KU3HU.

Teopema 0 CymecTBOBaHUM U €IMHCTBEHHOCTH IPSMOM DopMyIMPOBATh ONPEACICHHUE MAPATTETBHBIX
NapajuIeIbHOM TaHHOW MPSIMOM, TIPOXOASILEN Yepes HP;AMOH U INIOCKOCTH.

25 TOYKY NMPOCTPAHCTBA U HE JIeKAIIeH Ha JAaHHOW MPSIMOI. JlokasbIBaTh NPHU3HAK O MAPAILICIBEHOCTH
JlemMa 0 nepeceyeHnn napajienbHbIX MPSAMBIX NpAMOU U TIIIOCKOCTH; CBOMCTBA
IOCKOCTBIO NapajlIeIbHOCTH MPSIMOU U TUIOCKOCTH.
TapannensHOCTh Tpex MpAMBIX. Teopema o Tpéx Pemars crepeomeTpueckne saaiu

26 NapajuIeNIbHBIX IPSMBIX. Teopema 0 CKpEeIHBAIOIIUXCS BBIHCTICHHA M 10Ka3aTCBCTRO, CBASAHHBIC C
TSTMBIX MapajuIeIbHOCTHIO MPSMBIX U MJIOCKOCTEN B

. MIPOCTPAHCTBE.
[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
Pemarh npakTuyeckue 3a1a4u Ha MOCTPOCHHE
27 NapajuIeIbHOTO MPOEKTUPOBaHUs. M300pakeHne pa3HbIX .
. CEUEHUI Ha uepTekax TeTpadpa u
¢buryp B napajuieIbHON MPOESKIIUU
napajuiesienunesaa.
28 [lenTpanpHas npoeKuus. YToJl ¢ COHAIPaBIEHHBIMU PellaTh cTepeOMeTPHUUECKHE 3a/auH,
CTOPOHAaMH. YTOI MEKIY MPAMBIMHA CBA3AHHBIE C OCTPOEHUEM CEUEHUMH
IJIOCKOCTBIO.
IIpoBOIUTH TOTHYECKU KOPPEKTHBIE
3agaun Ha OKA3aTelbCTBO U UCCIIEOBAHKE , CBSI3aHHbIC
29 JI0Ka3aTENbHBIE PACCYKACHUS IPU PELIEHUH

C PACIIOJIOKEHHUEM IIPSMBIX B IIPOCTPAHCTBE

reOMETPHUECKUX 33]a4 CBSI3aHHBIX C
NapaJUIEIbHOCTBIO IIJIOCKOCTEH.




CpaBHMBaTh U aHAJIU3UPOBATh PEAJIbHBIC
CUTYalllH, CBS3aHHBIE C MAPAJIIETbHOCTHIO
MPSIMOM U TUIOCKOCTH B IIPOCTPAHCTBE;
MO/JIETIMPOBATh PEAJIbHBIE CUTYALINH,
CBSA3aHHBIE CIAPAJUICIIBHOCTHIO NPSIMOU U
IUIOCKOCTH B IPOCTPAHCTBE, HA SI3bIKE
reoOMeTpUHU

IMapajuieqIbHOCTH NPSIMBIX B IPOCTPAHCTBE

30

[ToHsTHSA: MapaJIENbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTBe. [[pu3Hak napanieabHOCTH MPSIMON 1
mockocTi. CBOMCTBAa TMapaJlIEIbHOCTH TMPSMON M
IUIOCKOCTH

31

FGOMeTpI/IquKI/IC 3aJa4i Ha BBIYHCIICHHUC U
A0Ka3aTCJIbCTBO, CBA3AaHHBIC C MAapalJICJIbHOCTBIO ITPAMBIX
H IIJIOCKOCTEH B IMPOCTPAHCTBC

32

ITocTpoenue ceueHus, MpOXOIALIETO YEPE3 TaHHYIO
MIPSIMYIO Ha 4EPTE)KE U NapaJLIEIbHOTO APYTrOr IIPSMOM.
Pacuér otHOmEHUN

33

34

[TapannensHas IpoeKLUs, IPUMEHEHUE AJIS TOCTPOSHUS
cedyeHuil kyda u napauienenumnena. CBoricTBa
napajuiefienunena u NpusMbl

[TapamnensHble uiockocTr. [Ipu3HaKy napaIenbHOCTH
JIBYX TIJIOCKOCTEU

35

36

Teopema o0 mapaJuIeTIbHOCTH ¥ € IUHCTBEHHOCTH
IJIOCKOCTH, IPOXOIALIEH uepe3 TOUKyY, HE
MIPUHAJUICIKAIYIO JAaHHOW INIOCKOCTH U CJIEJICTBHS U3 HEE
CBolicTBa mapayuieNIbHBIX INIOCKOCTEN: 0 NapaJIEIbHOCTH
MIPSIMBIX MIEPECEUEHUs IIPU NIEPECEUEHUH IBYX
MapajuIeIbHbIX TIOCKOCTEN TPEThEH

37

Pemenue 3ananuii mo teme «CBOMCTBa MapalieIbHBIX
IUTOCKOCTEH: 00 OTpe3Kax MmapajiesIbHbIX MPSMBIX ,
3aKJTIOYEHHBIX MEXIY MapauieIbHBIMU TUIOCKOCTSIMH; O
HepecequHI/I HpHMOﬁ C ABYM:A HapaJI.HeJIBHBIMI/I

KnaccudunupoBats B3aMHOE PacioyioKeHUE
MPSIMOM M TUIOCKOCTHU B MPOCTPAHCTBE,
MPUBOJISI COOTBETCTBYIOIIME TPUMEPBI U3
peabHOM JKU3HU.
DopMyJIMPOBATH ONPEACIICHUE MTAPATIIETbHBIX
MPSIMOM U TUIOCKOCTH.
Jloka3pIiBaTh MpU3HAK O NAPaLICIbHOCTH
MPSAMOM U TUIOCKOCTH; CBOMCTBA
MApAIIETbHOCTH MPSIMON U TIIOCKOCTH.
Pemars crepeomerpuueckue 3agaun
BBIYMCIICHHS U JOKA3aTEIbCTBO, CB3aHHBIE C
MapajieIbHOCTBIO MPSMBIX U MJIOCKOCTEH B
MPOCTPAHCTBE.
Pemiate npakTuueckue 3aaul Ha MOCTPOCHUE
CEYECHMH Ha YyepTexkax TeTpa’apa u
napajienenunesa.
Pemats crepeomerpruueckue 3agaum,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHHI
IJTOCKOCTBIO.
[IpoBOAUTH JIOTMUECKU KOPPEKTHBIE
JIOKA3aTeNIbHbIE PACCYXKICHUS MIPU PEIICHUN
F€OMETPUUYECKHX 3a/1a4 CBSA3aHHBIX C
MapaJIETbHOCTBIO TIJIOCKOCTEMH.
CpaBHHMBATh U aHATU3UPOBAThH PEAIbHbBIC
CUTYAIlNH, CBA3aHHBIE C NAPAIIEIbHOCTHIO
MPAMOU U TUIOCKOCTH B MPOCTPAHCTBE;
MOJIEJIMPOBATh PEabHbIE CUTYALlUH,




IIJIOCKOCTAMU»

CBsA3aHHEBIC CIIapaJlJICIbHOCTBIO HpﬂMOfI U
IIJIOCKOCTH B IIPOCTPAHCTBE, HA A3BIKC
TC€OMETpHUU

IepneHAUKYJAPHOCTH NPSAMbBIX U IUIOCKOCTEH B

25

NPOCTPAHCTBE

38 [ToBTOpenue: Teopema [Tudaropa Ha miockoctu 1

39 [ToBTOpEHME: TPUTOHOMETPUS HPSAMOYTOJIBHOTO 1
TpPEyroJIbHUKA

40 CaoiicTBa Ky0a u IpSIMOYTOJILHOTO Mapaieienumnena 1

BII Jlenv Koncmumyyuu Poccuticxoii @edepayuu

a1 Brruncnenue IMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM 1
napajuiesenumnesie

42 [lepnenuKyIsIpHOCTD Hps[MofI n mockocty. [Ipnu3nak 1
MEePIEHIUKYISIPHOCTH IPSIMOM U INIOCKOCTH
Pemenue 3aganuii no teme «lleprneHaAMKyIIpPHOCTD

43 MPSIMOM U TNIOCKOCTH. [Ipu3HaK neprneHmKyIspHOCTH 1
MIPSIMOM U TUNIOCKOCTH»
Teopema o cyliecTBOBaHUM U €AMHCTBEHHOCTH MPSMOH,

44 IIPOXOJALIEH Yepe3 TOUKY ITPOCTPAHCTBA U 1
MEPIEeHIUKYISPHON K MIIOCKOCTH

45 [1nockocTH ¥ epneHANKYISIPHbIE UM MIPSIMBIE B 1
MHOTOTpaHHUKAX

46 Pemenue 3aganuii no reme «llnockoctu u 1
MEPIEeHIUKYJIIPHBIE UM IIPSIMble B MHOTOTPAHHUKAX»

47 [lepnennukynsp u HaknoHHas. [loctpoenue 1
NEPIEHIUKYJIApA U3 TOUKU HA MPAMYIO
Pemenne 3amanmii no teme «lleprneHauKysp u

48 HakJIoHHad. [TocTpoeHne neprnenuKysapa U3 TOYKU Ha 1
MPSIMYIO»

49 Teopema o Tpéx nepneHANKYIApax (Mpsmasi 1 oOpaTHas) 1

50 Pemenue 3aganuii no teme «Teopema o TpEx 1
NEepIeHANKYIIsIpax (mpsiMasi 1 oOpaTHast)»

ol VYroa Mexay CKpelMBaOIIMMHUCS TPSIMBIMU 1

AKTyanu3upoBaTh (PaKThl U METO/bI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME, IPOBOJUTH
AHAJIOTUU.

DopMyIMpPOBaTh ONPENEICHUS!
MEPIEHIUKYJISAPHBIX IPSIMbIX B IPOCTPAHCTBE;
olpezesIeHue NPsMOH, IEPIICHAUKYIISIPHOMN K
IIJIOCKOCTH.

Jloka3pIBaTh: JIEMMY O MEPIEHIUKYIIPHOCTH
JBYX ITapaJUIEIIbHBIX NPAMBIX K TPEThEH
IIPSIMOM;TEOPEMBI O CBSI3H MEXIY
[apaJuIEIbHOCTBIO MPSIMBIX U UX
MEPIEHUKYIISIPHOCTBIO K IIJIOCKOCTH.

Jloka3sIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK NEPIEHIUKYJIIPHOCTU MIPSIMON U
IIJIOCKOCTH; TEOPEMY O CYIIECTBOBAaHUU U
€IUHCTBEHHOCTH IIPSIMOM, POXOAALICH yepes
JAHHYIO TOUKY U IEPIEHAUKYJISIPHON K TaHHON
IIJIOCKOCTH.

N300paxaTh B3aMMHO MEPHEHIUKYISIPHbIE
MIPSIMYIO U IIJIOCKOCTb.

@opMyIHpOBaTh CBOWCTBO MEPIEHAUKYISAPA
10 OTHOLIEHUIO K INIOCKOCTH.

[TonywyaTenipeicTaBieHNE O 3HAYEHUH
NepIeHANKYIIApa Ui Apyrux o0nacTeil Hayku
(pu3uka, sHEpreTHKA, Ta3epHbIE TEXHOJIOTUN),
B PEAJIbHOM JKN3HHU (TEXHUKA, OKPYKaroIas
00CTaHOBKA).

Jloka3bIBaTh YTBEPKICHUS, CBA3AHHBIC C
MPOEKIMEN NMPAMON Ha TIOCKOCTb,
HEIEPIECHIUKYIISIPHYIO K 9TOU NPSAMOM.




ITouck NEPNCHAUKYIIPHBIX IPAMBIX C IIOMOIIBIO

Jloka3bIBaTh TEOpEMY O TPEX

52 . 1
MEPICHIUKYIISIPHBIX TUIOCKOCTEH MEPIICHANKYIISPaxX U TeOpeMY OOpaTHYIO
53 OpTOoroHaJibHOE€ MPOECKTUPOBAHHUE 1 TEOpPEME O TPCX NCPICHANKYJIIAPAX.
54 [locTpoeHue ceueHnit Kyda, MPU3MBI, IPABHIBHON 1 [lonysars npencrasienue 06
MIUPAMHJIBI C TOMOIIBI0 OPTOTOHAIBHOM MPOEKINH OpTOTOHAILHOM MPOCKTUPOBAHNH.
. . Jloka3bIBaTh TEOpPEMY O IPOSKIIUU TOYKH Ha
55 [Toctpoenue ceuenuii kyda, MpU3Mbl, TPABUIILHOM 1 pAMYIO
MUPAMHJIBI C TOMOIIBI0 OPTOTOHALHOM MPOCKITHH )
Pemate crepeomerprueckue 3a1a4u,
56 Cummerpus B NMPOCTPAHCTBE OTHOCHTENLHO IIOCKOCTH. 1 CBSI3AHHbIE © HEPIEHIMKYIAPHOCTBIO PAMOiL H
[TnockocTH cUMMETpHil B MHOTOTPAaHHUKAX IOCKOCTH.
57 HpI/ISHaK MNEPNCHAUKYIIAPHOCTU HpSIMOI71 H IINIOCKOCTHU KaK 1 Pemmate MPHUKIIagHbIC 3a1a4H, CBSI3aHHBIC C
CJICACTBUC CUMMETPUN HaXO0XXJCHUECM I'€OMCTPUYCCKUX BCJIMUMH.
58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér paccrosHuil oT 1 Pemate ctepeoMeTpuyecKue 3a1auu,
TOYKH JIO TUIOCKOCTH CBSI3aHHBIE C TPUMEHEHHEM TEOPEMBI O TPEX
Pemenne 3amanuii 1o reme «IIpaBuiibHbIE HCPUCHANKYJIAPAX, HAXOXACHUCM PaCCTOAHNH,
59 MHOIOTPAaHHHUKHU. PacuéT pacCcTOSHUN OT TOUKH JI0 1 HOCTPOCHAUCM MPOCKIHH.
LIOCKOCTI CpaBHUBAThH U aHATTU3UPOBATH YTBEPIKIACHHS
C TIEJIBIO BBISIBJICHUS JIOTHYCCKU KOPPEKTHBIX U
CriocoObI OITYCTUTh TEPIICHANKYIISPBI: CAMMETPHS, CABUT -
60 . - 1 HEKOPPEKTHBIX PacCyKIECHUN.
TOYKH IO MapaieIbHONU IPsIMON
C . - AHanM3upOBaTh U MOJICIIUPOBATH HA S3BIKE
61 JABHT 1O HEIApaLICILHON HPAMOU, HSMCHCHHE 1 TeOMETPHUH pPeallbHbIE CUTYAIlUU, CBS3aHHBIE C
PAcCTOAHNH MEePICHIUKYIISIPHOCTHIO TPSIMOU |
6 KonrtponsHas pabora «B3anMHOe pacnoioxeHne 1 TLIOCKOCTH, HCCICAOBATD HOCTPOCHHBIC
. M Y, B TOM YHCJIE ¥ C UCIIOJIb30BAHUEM
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE OACTH, B TO CIIC # C HCHOTIE30BARNC
anmapara anreOpsl
Yr1ibl 1 pacCTOSIHUA 16
[ToBTOpEHUE: YrOa MEXKIY MPSIMBIMU Ha TIOCKOCTH, AKTYaH3HpOBATH (BaKTH! H METOIIBI
63 TPUTOHOMETPHS B MPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa 1 IIaHMMETPUH, peJieBaHTHBIE TEMe, IPOBO/HTE
KOCHHYCOB aHAJIOTHH.
64 HOBTOpCHI/ICI YroJj MExay CKpCIIUBArOIHUMUCA ITPAMBIMU 1 q)OpMyJII/IPOBaTL omnpeaeacHue ABYrpaHHOT O
B ITPOCTPAHCTBE yria.
I'eomeTpruyeckre METOAbI BEIYUCICHHUS YTIIa MEXKTY Jloka3bIBaTh CBOMCTBO paBEHCTBA BCEX
65 MPSIMBIMU B MHOTOTPaHHHKAX 1 JIMHEWHBIX YTJIOB IByTPAHHOTO yIJia.
KnaccuduimpoBars AByrpaHHBIE YTIIbI B
66 JIByrpanusiii yroy. CBOMCTBO JTMHEHHBIX YIIIOB 1 3aBUCUMOCTH OT MX IPaJlyCHOM MEPBI.




JIBYTPAHHOTO yIJia

[Tepnienaukymnsipubie mockoctu. CBOMCTBA B3aUMHO

67 MEePIEHIUKYISIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHANKYISPHOCTH IIIOCKOCTEH; Teopema o

68 MPSIMOM NIEPECEUEHHUS IBYX IIOCKOCTEN
MEePIEHIUKYIISIPHBIX TPEThEU IMITOCKOCTH

69 HpSIUMoyI‘OJIBHHﬁ napajuleJenunen; Kyo; usMepeHus,
CBOMCTBA MPSIMOYT'OJIBHOTO MapasuielenuIe1a

70 Teopema o nuaronanm NPAMOYTOJILHOTO
napajuieJIienuIea U CIeCTBUE U3 Hee

71 CrepeomeTpuuecKkue 1 NpUKIaJAHbIE 33/1a4U, CBA3aHHBIC
CO B3aMMHBIM PACIOJI0KEHUEM TIPSIMBIX U TIJIOCKOCTH

79 [ToBTOpEeHME: CKpENIMBaOIIUECS MPSAMbIE, TapaIICIbHbIC
IIJIOCKOCTH B CTAaHAAPTHBIX MHOTOTPaHHUKAX
[Tapa napanienbHbIX IIOCKOCTEW HA CKPEILIMBAKOIIUXCS

73 MIPSIMBIX, PACCTOSTHUE MEXKITY CKPEIIUBAIOIIIUMHUCS
MPSIMBIMU B ITPOCTHIX CUTYaIUsAX

74 PaCCTO\{IHI/Ie OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT
MPSIMOH 10 TIFTIOCKOCTH

75 Brrunciienne pacCTOsTHUN MEXITY cxpemnlja}omHMHc;{
MPSIMBIMU C TIOMOIIBIO MEPIEHIUKYISIPHOU MIIOCKOCTH
TpéxrpaHHblid yroy, HEpaBEHCTBA JUJISl TPEXTPAHHBIX

76 yrioB. Teopema Ilugaropa, Teopembl KOCUHYCOB U
CUHYCOB JIJIsl TPEXTPAHHOTO yTIJIa
DneMeHTHI ChEePUIECKON TeOMETPHH: T€OIe3NIECKIE

77 JIMHUU Ha 3emiie

78 KonTpomnbHas padota "Yrisl u pacctosHus"
MHOrorpaHHUKH
Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €70

79 3JIEMEHTHI"

BII Jlenv 6occoeounenuss Kpvima ¢ Poccueti
80 [Mupamupa. Buasl nupamua. [IpaBunbHas nupamuia

@opMynHpoOBaTh ONPENEIICHUE B3aUMHO
MEPIIEHANKYISPHBIX MIOCKOCTEM.
Jloka3bIBaTh TEOPEMY O IPU3HAKE
MEPIIEHANKYISIPHOCTU JBYX IIIOCKOCTEH.
DopMyIUpOBaTh CIEICTBUE (U3 MPU3HAKA) O
MEPIIEHAUKYISIPHOCTH TIJIOCKOCTH, KOTOPast
MEepIEHIUKYIISIPHA PSAMOU, IO KOTOPOil
MEPECEKAIOTCS BE MNIOCKOCTH, 3TU
IIJIOCKOCTSIM.
Jloka3pIBaTh YTBEPKACHUS O €r0 CBOMCTBAX;
TEOpEMY U CJEICTBUE U3 HEE O TUaroHaJIsIX
NPAMOYTOJIBHOTO MapajyIeIenuIe1a.
Pewiates crepeomerpruueckue 3a1auu,
CBSI3aHHBIE C MEPIECHIUKYISIPHOCTD MPAMBIX 1
IJIOCKOCTEH, UCHOJIB3Ys JITAaHUMETPUUECKUE
(haKTBl 1 METOJIBI.
[IpoBOAUTH JIOTMUECKU KOPPEKTHBIE
JIOKA3aTeNIbHbIE PACCYXKICHUS IPU PEIICHUU
F€OMETPUUYECKHX 3a/1a4, CBA3aHHBIX C
NEPIEHIUKYISIPHOCTBIO TNIOCKOCTEN.
AHanM3UpOBATh U MOJEIUPOBATHHA S3bIKE
F€OMETPHUHU peaJbHbIE CUTYAIINH, CBI3aHHBIC C
MEePIEHIUKYISIPHOCTBIO TIPSIMBIX U
IIJIOCKOCTEM.
HccnenoBaTte NOCTPOEHHBIE MOJENH, B TOM
YHUCJIE U C UCTIOIB30BAHUEM armapara ajareOpsl.
Pemiate npukiiagHblie 3aa4n, CBSI3aHHBIE C
HAaXO0XJEHUEM I'€OMETPUUECKUX BEIIMUUH

PaboTaTh ¢ yueOHMKOM: 3a/1aBaTh BOIPOCHI,
ACIaTh 3aMCYaHnd, KOMMCHTApHU.
AHaNM3upOBaTh PEIICHUE 3aTa4UH.
Pucosarts BBIITYKJIBIC MHOTOT'PAHHHUKHU C




[Tpusma. [Ipsmas u HakoHHas npu3Msbl. [IpaBuiibHas

3aJaHHBIMHU CBOﬁCTBaMH; BOCCTaHaBJIMBAaThb

81 1 .
npusmMa 00K BUJ BBITYKJIOTO MHOTOTPAHHUKA TI0
82 [IpssMolt napaienenunen, NpsMoyroJbHbIA 1 ABYM €0 IIPOCKIUAM.
napajienenues, Kyo Jloxa3pIiBaTh CBOMCTBA BBITYKJIOTO
83 Brimykiieie MHOrOrpannuku. Teopema Diinepa 1 MzororpaHHHKa. .
. OKa3bIBaTh CBOMCTBA MPABHIIBHBIX
Brinykibsie MHOTOrpanHuky. Teopema Diepa. p
84 1 MHOTOTpaHHHUKOB. [ImaHupoBaTh mocTpoeHue
[TpaBusIbHBIE U TOTYIPABUIBHBIE MHOTOTPAHHUKHU
MPAaBUIILHBIX MHOTOI'PAaHHUKOB Ha
85 Kontposbnas padota "MHororpaHHuku" 1 TIOBCPXHOCTAX APYIUX NPABHIILHBIX
MHOTOTPaHHUKOB
BekTopbl B IpocTpaHCTBe 12
86 IlonsTue BekTOpa Ha MJIOCKOCTH U B IIPOCTPAHCTBE 1 AKTyann3upoBaTh (PaKTel 1 METOBI
Yy
87 CyMMa BEKTOPOB L IJIAHUMETPUH, PEJIEBAHTHBIE TeME, IPOBOIUTH
AHAJIOTHH.
88 Pa3sHOCTb BEKTOPOB 1 OnepupoBath MOHATUSIMH: BEKTOp Ha
89 S PO . 1 TUTOCKOCTH M B IPOCTPAHCTBE; KOMILJIAHAPHBIE
BUJIO 1T TIeTISTIHIT
P P 2 BEKTOpHI. [IpuBOIUTH pUMEpH! PU3NUECKUX
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1 BEKTOPHBIX BETHIMH.
91 Paznoxxenne BCKTOpA 1Mo 6a31/1cy TpéX BCKTOPOB, HC 1 OcBauBaTh IIpaBuJia BBHIIIOJIHCHUS HeﬁCTBHﬁ
JIeKAIMX B OTHOM TIIOCKOCTH CJIOXKCHHUS M BBIYUTAHUS BEKTOPOB, YMHOXKCHU
92 CkansipHoe Tnpou3BeJIeHHE 1 BEKTOpa Ha YUCIIO.
93 Brluncrierne yria Mexay BEKTOPaMH B IPOCTPAHCTBE 1 HlokasbIBaTh MPU3HAK KOMIIAHAPHOCTH TPEX
. BEKTOPOB.
94 IIpocreiimue 3a1a4u ¢ BEKTOPAMH 1 p
o5 boCTelIHeE 330a9H ¢ BEXTODAMH 1 Jloka3pIBaTh TEOPEMY O Pa3IIOKEHHUH JTFOO0TO
p A p BEKTOpA 10 TPEM JTaHHBIM HEKOMILIAHAPHBIM
96 [Ipocreiimme 3ana4n ¢ BEKTOpaMH 1 BEKTOPAM.
BI1 Jlens Ilo6eovt [IpumensTH NpaBuia BHITOJIHEHUS AEUCTBUN
97 TpocTeiiiiie 3a0atn ¢ BEKTOpaMHt 1 CIIO’)KEHUS M BEIYUTAHUS BEKTOPOB, YMHOKECHHSI
p p BEKTOpa Ha YHMCJIO IPU PEIICHUH 3a/1a4.
IloBTOpEeHue, 00001IeHNE U CHCTEMATH3ALMS 3HAHMI 5
98 O06o0muIeHne 1 cUuCTeMaTH3aIHsI 3HAHUH 110 TeMe 1 ITpoBOAMTH JTOTUYECKU KOPPEKTHBIC
«CrepeomeTpusi» J0Ka3aTeIbHBIC PACCyKICHHUS TIPH PEIICHUN
99 KonTtposnbHast paboTa Ha MPOMEKYTOYHON aTTECTAIIHH 1 | CTCPCOMCTPHHICCKHX M ITAHNMETPHICCKUX
o 3ajad.
O06o001IeH e U crucTeMaTU3alus 3HaHUN TI0 TeMe « Y TIIbI U
100 CpaBHHBATh U aHAIN3UPOBATH PeabHBIC

PaCCTOAHHUA»




O606H.[€HI/IC M CHCTEMAaTH3allHsl 3HAHUM 110 TEME

101 «MHOrorpaHHUKN» 1
102 OO0o01enne 1 cucTeMaTu3alys 3HaHuH 1Mo TeMe 1
«BeKTopbI B TPOCTpaHCTBE»
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

CUTyallU! U BBIABJIATH BO3SMOXXHOCTbH eé
MOJICTTHPOBAHHS Ha SI3bIKE TCOMETPHHU.
MopenupoBath peabHyI0 CUTYAIUIO Ha S3BIKE
T€OMETPHUH U UCCIIEIOBATh OCTPOCHHBIC
MOJICIIH, B TOM YHUCIIE U C UCTIOJIh30BAHHEM
anmapara ajareOpbl.




TEMATHYECKOE ILTAHUPOBAHUE, B TOM UHUCJIE C YYETOM PABOYEM ITPOI'PAMMBI

BOCIIMTAHUS C YKASAHUEM KOJIMYECTBA YACOB, OTBOJAUMbBIX HA OCBOEHUE KAXKJIOU

TEMbI 11 kaacce

Tema ypoka ¢ yueTom padoueil IporpaMmbl Koanuec XapaxkrepucTuka OCHOBHBIX BUI0OB y4eOHOI JlaTa
BOCIMTAHUA TBO AeATeTbHOCTH
4acoB daxr
Ilnan
AHAJIMTHYECKAS TeOMeTPUS 15
1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa Ha 1
IJIOCKOCTH U B ITpocTpaHcTBe"
2 [ToBTOpenue Temsl "CkanspHoe IpOU3BEACHNE 1
BEKTOPOB" AKTyanu3upoBath (DaKThl U METO/IbI IUTAHUMETPHH,
3 [ToBTrOpenue Temsl "BbrunciieHne yria Mexay 1 C PCJICBAHTHBIC TEMC, TPOBOIMTL aHATIOTHH.
BEKTOPAMIL B POCTPAHCTBE" BOIUTH JCHCTBHS C BEKTOPAMHU K aHATOTHIHEIM
" . JENCTBUAM C UX KOOPAMHATAMMU.
IToBTOpEHUE TEMBI "YpaBHEHHE TPSAMOH,
4 o " 1 BcnoMHUTS onpenenenye CKalsipHOrO YMHOKEHUS
MIPOXOJSIIeH yepe3 1B TOUKU o
Y €r0 CBOWCTBA. BBIUNCIATH C TOMOIIBIO
5 YpaBHeH#e MII0CKOCTH, HOPMaJlb, ypaBHEHHE 1 CKaJIIPHOTO YMHOXEHHS [UTHHBI BEKTOPOB, YIJIbI
IJIOCKOCTH B OTPE3Kax MEX/y HUMH, YCTaHABIHBATh
6 VYpaBHEHME IIIOCKOCTH, HOPMaJlb, YPAaBHEHHE 1 HEPIEHIUKYIAPHOCTH BEKTOPOB.
IJIOCKOCTH B OTPE3Kax BbIBOIUTH ypaBHEHHE TUIOCKOCTH U (hOPMYITY
7 BexTopHoe npoussenenue 1 PacCTOSIHUSA OT TOYKHU J0 INIOCKOCTH.
o JuHeiiHbIe HepaBeHCTBa, JTHHEHHOE 1 Pemats 3a1aun, coueras KOOpJUHATHBIN U
NPOrpaMMHpOBAHHE BEKTOPHBIN METOJIBI.
o o IIpoBOAUTH TOTMYECKU KOPPEKTHBIE
JInneliHbIe HEPABEHCTBA, JINHEWUHOE
9 1 JI0Ka3aTeNbHbIE PACCYKACHUS MPU PELICHUH
IIPOrpaMMHUPOBAaHHE
A . TFEOMETPUUECKUX 3a7ja4 Ha IPUMEHEHUE BEKTOPHO-
10 HaJIMTHUYECKNE METO/IBbI pacuéTa yriia Mexmay 1 KOODIIHHATHOTO METOJIA.
TMPAMBIMH B MHOTOTpaHHHKAX AHanu3upoBaTh U MOJEINPOBATH HA SI3BIKE
11 AHAJIMTHYECKHE METOJIBI Pacu€Ta yriia Mexy 1 T€OMETPHUH pealbHbIE CUTYalllH, CBSI3aHHBIE
IIJIOCKOCTSIMU B MHOI'OI'PaHHUKAX BEKTOPaMH U KOOPJAHHATAMHU.
®dopmysa pacCTOSHUS OT TOUKH 10 MIIOCKOCTU HccenenoBaTh NOCTPOEHHBIE MOJENH, B TOM YUCIIE U
12 1 s
B KOOpAMHATaX C UCIIOJIb30BAaHUEM arrapara aareOpsbl.
13 HaXO)K,HeHI/Ie paCCTOHHI/Iﬁ OT TOYKH JI0 1 Ucnons3oBars KOMITBIOTCPHBIC ITPOrpaMMBEL.




IJIOCKOCTH B KyOe

HaxoxneHnue paccTosiHui OT TOUKHU 710

3HAKOMHTBLCS C HCTOpH@fI Pa3sBUTHUA MAaTEMATUKH

14 TJIOCKOCTH B MIPABUIILHON TUPAMHU/IE 1
15 KOHTpOHB}'I‘aH pabora "AHanuTuyeckas 1
TreOMETpUS
IToBTOpEHUE, 00001IEHHE U CHCTEMATH3 AU 15
3HAHUI
16 CeueHMsI MHOTOTPaHHUKOB: CTaH/IapTHBIC 1
MHOTOTPaHHUKH
17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEI0B 1 Crpourts cedeHus.
CeyeHMsI MHOTOTPaHHUKOB: CTaH/IapTHBIC Pewats crepeomeTpriecKue 3aa1u Ha .
18 IUI0CKOCTH, [IEPECEYEHHS IPAMBIX H 1 JI0Ka3aTeIbCTBO MATEMATHYECKUX OTHOIICHUH,
IOCKOCTel HAaxO0’KJICHWE T€OMETPUUYECKUX BEJITUYUH (JIJTUH,
JIOB, TUIONIA/ICH, 00BEMOB).
19 HapaiienHeIC MPAMBIC 1 [10CKOCTH: 1 I/Icnonbso;:u n’pn peI_HeHI/II:I CTepeOMZTpI/I‘IeCKI/IX
TTapaJLICTILHBIC CCHCHIA , 3aJ1a4 IIaHUMETPUIECKUE (PAKTBI U METOJIBI.
20 HapannenLUHLIe MpsIMbIE U TUIOCKOCTH: Pacuér 1 TIpOBOIUTH JOTHUECKH KOPPEKTHBIE
OTHOIICHHH JIOKa3aTeNbHbIE PACCYXKIEHHUS TIPH PEIICHUH
21 HapannenLHHe MPAMBIC U TIJIOCKOCTH: YTJIbI 1 CTEpPEOMETPUYCCKUX 3a7a4.
MEXAY CKPCIUBAOUMUCA TPAMBIMHA CpaBHUBaTh U aHAJTU3UPOBATH
[MeprieHIUKYIAPHBIE IPAMBIE U IIOCKOCTH: pealibHbIE CUTYAllUH U BBISIBIISITH BO3MOXKHOCTD €€
29 CTaHJIaPTHBIC TAPhI MMePIICH UK YIISPHBIX 1 MOJICTTUPOBAHUS Ha SI3bIKE TEOMETPHH.
TJIOCKOCTEH U MPSMBIX, CHMMETPHH MonenupoBaTh pealbHYIO CUTYaIIHIO Ha S3bIKE
MHOTOTPaHHUKOB TCOMETPHH U UCCIICIOBATh MIOCTPOCHHBIC MOJICIH, B
23 TlepreHANKyISPHBIE IPIMBIE H IIOCKOCTH: L TOI\;I YHCIIe ¥ C UCIIOJIb30BAHUEM ammapara aireOpsl.
TeopeMma O Tpex MepHeHIMKYIApax CII0JIb30BATh KOMITBIOTEPHBIC IPOrPAMMBI IIPU
24 [TeprieHIUKYIISIpHBIC TTPSMBIC U TUIOCKOCTH 1 PCILICHHH 33 /a1
BBIYHCIICHUS IJTMH B MHOTOTPaHHUKAX
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
25 hopMyITBI 715 TUTOIIAACH, COOOpaKEeHUS 1
moxooust
[ToBTOpEHME: MIOIMIATN MHOTOYTOJIbHUKOB,
26 hopMyITBI 1S TUTOMIAACH, COOOpaKEeHUS 1

noxodus




HOBTOpCHI/Iei iomajin MHOI'oyroJibHUKOB,

27 (hOpMyIIBI IS TUTOIACH, COOOpaKEHUS 1
noxoous
[Inomanu cedyeHnii MHOTOIpaHHUKOB:
28 TUIOIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha 1
4acTH, COOOpaKeHUsI MOA00HS
[Inomanu cedyeHnii MHOTOIPaHHUKOB:
29 TUIOIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha 1
4acTH, COOOpaKeHUsI MOA00HS
30 Kontposnbnas padota "[loBropenue: ) 1
MHOTOTPaHHUKH, CCUCHUSI MHOTOTPAHHHUKOB
O0bEéM MHOTOrpaHHMKA 17
31 O0béM Temma. OObeM IPSIMOYTOJIBHOTO 1
napajuieNienuneaa
32 3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType 1 CB06OI‘[‘HO OIIepPUPOBATh MOHATUSAMU: 00BEM Tea,
Ky6a; O TPHCEKIIH YTIia 00BEM TIPSIMOYTOJILHOTO napajuienenymne/a.
CTepeOMETpHHECKHE 31a4H, CBASAHHEIE © dopmynupoBaTh OCHOBHBbIE CBOFiCTBA 00BEMOB.
33 y 1 Jloka3eiBaTh TeopemMy 00 00BEME MPSIMOYTOIBHOTO
00BEMOM MIPSIMOYTOJIBHOTO TIapasuIeNenuneia MapAIeNeTHIENa, CISICTBHA U3 HeE,
[puknamHbie 3a/1a9H, CBSI3aHHBIC C Pa3pesaTs MHOTOrpaHHHKH, IEPEKIIAIBIBATH YACTH.
34 BBIYMCIIEHHEM 00BEMA MPSIMOYTOJILHOTO 1 Pemiats cTepeomeTpuyeckue 3a/1auu, CBSI3aHHBIE C
napajuieNenunena BBIYHCIICHHEM 00BbEMA MPSIMOYTOJIBHOTO
35 O0BEM TIPSIMOU TIPU3MBI 1 napauieJICUne/1a, MPU3MbI.
36 CTepeoMeTpHUECKHe 3a1a4H, CBA3AHHbIE C . CpaBHUBaTh U aHAIM3UPOBATh YTBEPKACHUS C LIENIBIO
BBIYHCIICHHEM 00BbEMOB TIPSIMOH TIPHU3MBI BBIABIICHIA
. JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
37 HpI/IKJ‘IilI[HLIC 3a/laud, CBA3aHHbBIE C 00BEMOM 1 PACCYIKICHHIL.
HPAMON TPU3MBI AHanM3MpoBaTh ¥ MOJIEIMPOBATH Ha A3BIKE
Brruucnenmne o0bEMOB TEN ¢ TOMOIIIBIO reOMETPHUH PEalIbHBIC CUTYAINH, CBSI3aHHBIC C
38 onpeaenéHHoro uurerpaita. O0bpém 1 00BEMOM MPSIMOYTOJIBHOTO Mapajuiesenure/a,
HAKJIOHHOM MPU3MBbI MPU3MBI, TAPAMHE/IBL.
BhIUKCIICHIE 00BEMOB TEJT ¢ TOMOIIIBIO HccnenoBaTh MOCTPOSHHBIE MOJICIH, B TOM YHUCIIE U C
39 onpenenéHnoro unrerpaia. O0bEM NUPaMUIbI . HCTIONB30BAHHMEM ANTapaTa anreopsl.
40 dopmyna 00bpéma mupamuabl. OTHOIIEHHE 1 BEIBOHTE 0CHOBHYIO MHTETpatbHYI0 GopMymTy A




00BEMOB MTUPaMUJT C OOIITUM YTIIOM

®dopmyna 00bEMa mupamMuabl. OTHOIICHHE

BBIYHCIICHHS] 00BEMOB Tell.
Jloka3eiBaTh TeopemMy 00 00bEME HAKIIOHHOW TIPU3MBI

41 1 i
00BEMOB MUPAMUJI C OOIINM YTIIOM Ha MPUMEpE TPEYTONLHOH TPH3MEI 1 A1
POHM3BOJIBHOMN MTPHU3MBI.
CrepeomeTpuuecKue 3aJauu, CBsI3aHHbIE C . N
42 61é . 1 JlokasbIBaTh TeopeMy: 00 00bEME MHpaMHUIbI,
00BbEMaMM HAKIIOHHOW ITPU3MBbI « o
P (bopMyIMpPOBaTh CIECACTBUS U3 HEE: 00BEM yCeUEHHOM
43 CrepeoMeTprIeCKUe 3aJa41, CBA3aHHBIC C 1 nupaMusl. BeIBOIUTE GopMysTy 11 BEIYUCTCHUS
00bEMaMHU THPAMUIBI 00BEMOB yCeUEHHON MUPAMHU/IBI
44 [Ipuknanueie 3anaun no teme "OO0bEMBI TEN", 1
CBSI3aHHBIE C 00bEMOM HAKIIOHHOW MPU3MBI
ITpuxnanneie 3agauu mo teMe "OO0bEMBI Ten"
45 . ’ 1
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI
16 [Ipumenenune 00bEMOB. BerunciaeHue 1
PACCTOSIHUS JI0 TNTOCKOCTH
47 Kontponbnas padora "O0bEM 1
MHOTOTpaHHUKa"
Tesna Bpamenust 24
48 Hunuaapudeckas mOBEPXHOCTh, 00pa3yrolne 1 CB00OIHO OTEPUPOBATH MOHITUAMHU:
HAITUHIPUYECKON MMOBEPXHOCTH HWIMHAPHYECKAs IOBEPXHOCTD, IIWIHHAP. M3y4aTh
49 Llnmusap. TIpamoit KpyroBoit MHTHHAD. . CHOCOOBI TIOTYYEHUS IMIMHAPUIECKOH MOBEPXHOCTH,
TT10Mma/b TIOBEPXHOCTH LIITHHPA mwnHapa. M300pakaTh HUIMHIP U €r0 CEYCHUS
TIOCKOCTHI0. CBOOOIHO ONEpUPOBATH MOHSATHIMU:
Konunyeckas mnoBepxHOCTb, 00pa3yromiye L
50 - K 1 KOHHYECKast TOBEPXHOCTh, KOHYC, YCEUEHHBIH KOHYC.
KOHHHCCKOHM TMOBCPXHOCTH. ROHYC W3yuaTh criocoObl MOTY4YEeHUS] KOHUYECKOM
51 Ceuenne KOHyca III0OCKOCTBIO, MapAILICIbHOM 1 MOBEPXHOCTH, KOHYyca. M300paxarh KOHYC U €ro
IIJIOCKOCTHU OCHOBAHUS CEUEHHUS TUIOCKOCTHIO, MPOXOISIIEH Yepe3 oCh, U
50 VYceu€nnsiii konyc. M3o00pakeHre KOHYyCOB U 1 TTOCKOCTBIO, EPICHINKYISIPHON K OCH.
yce‘{éHHBIX KOHYCOB BBIBO}II/ITB q)OpMy.HBI JUTS BBIYUCIICHUS OOKOBOI U
o o MOJIHOM TOBEPXHOCTEN TEJI B Hus. Pemiats
[Tnomaas 60KOBOM TOBEPXHOCTH U MOJHOM OJIHOM MOBCPXHOCTCH TCIT BPAILC e
53 1 CTEPCOMETPUYUCCKHUE 3a]1a4H, CBSI3aHHBIC C TEJIaMHU
MMOBEPXHOCTU KOHYCa .
z - BpallleHHsI, HAXOXJICHUEM IUIOIAIH OOKOBOW U
54 [1omans 60k0BOH MOBEPXHOCTH H IOTHON 1 TIOJTHOH IMOBEPXHOCTH, IIOCTPOCHUEM CEUCHHIA.
MMOBEPXHOCTU KOHYCA Hcnonb30BaTh NMpH PELICHUU 33144
CrepeomeTpHuueckue 3aauu Ha TUTAHUMETPHUYECKUE (DAaKThI U METOIBI.
95 JI0KA3aTeJIbCTBO U BHIYMCIICHHUE, IOCTPOCHUEM 1 CpaBHHBaTh M aHAJTU3UPOBATH YTBEPIKACHUS C LEIBIO

CEUYEHU WIMHApPA, KOHYCa

BBIABJICHUS JIOTUYCCKH KOPPEKTHBIX U HCKOPPEKTHBIX




56

CrepeomeTpHuuecKue 3aa4m Ha
JI0KA3aTeJIbCTBO U BHIYMCIICHHUE, IOCTPOCHUEM
CEUYCHMH IWIMHIPA, KOHYyCa

57

58

HpI/IKJ'Ia,I[HBIC 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM
HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJINHAPOM

59

Cdepa u map

60

[Tepecedenue cdepsl U 1apa ¢ MIOCKOCTHIO.
Kacanue mrapa u ceps mockoctsro. Bun u
n300pakeHue mapa

61

62

I[Tepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.
Kacanwue mapa u cdepbl Iockoctbio. Bun u
n300pakeHue mapa

VYpasaenne chepsl. [Ltomans chepsr u eé
yacTeu

63

Cummerpus chepsl 1 mapa

64

65

CrepeomeTpruueckue 3aauu Ha
JTIOKa3aTeJIbCTBO U BHIYMCIICHHE, CBSI3aHHBIE CO
cdepoit u mapom, MOCTPOSHUEM HX CEUCHUN
IJIOCKOCTBIO

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIE CO
cdepoil u mapom, MOCTPOCHUEM HX CEUECHUN
IJIOCKOCTBIO

66

67

[Ipuknanuelie 3a1a4m, CBsI3aHHBIE CO chepoii u
mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHBIe
og00us

68

Paznmuunsie KOM6HH3L{HH TCJI BpallICHUA U
MHOTI'OIrpaHHUKOB

69

3agaum o Teme ""Tena 1 MOBEPXHOCTH

paccyxaeHuil. AHAIM3UPOBATh U MOJICIMPOBATH Ha
SI3bIKE TEOMETPUH peasIbHbIE CUTYAINH, CBSI3aHHBIE C
KOHYCOM M LJIMHAPOM. MceneoBaTh mocTpOeHHbIE
MOJIENIM, B TOM YHCJIE U C UCTIOJIb30BAaHHEM armapara
anreOpel. AKTyaIn3upoBaTh (HaKThl M METOIbI
IUTAHUMETPHH, PeJIeBaHTHbBIE TEME, IPOBOANTH
aHasorud. CBOOOIHO ONEepUpOBaTh MOHIATUAMMU:
cdepa u map, UEHTpP, paguyc, AMaMeTp cepsl U
mapa. MccnenoBats B3aMMHOE PACIOIOXKEHHE Chepbl
u mockocTu. GopmynupoBatk onpeaeneHue
KacaTeJIbHOH IJI0CKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U MTPU3HAKE
KacaTeJIbHOH MI0CKOCTU. BriBomuTh hopmymy ams
BBIUMCIICHUS TUTOIAIH cephl yepe3 paauyc chepsl.
Pemats crepeomerpudeckue 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom, HaXOkKASHUEM TUIOIIAAN Chephl U
e€ yacTeil, mocTpoeHneM ceueHuil cepsl u mapa.
AHaJII/ISI/IpOBaTI) 1 MOJCJIMPOBATL HA SI3bIKC
TreOMETPUH PCAJIbHBIC CUTYalluH, CBA3AHHLIC C IIApOM
u cdepoit. PemaTs npocTeie 3a1a4um, B KOTOPBIX
(GurypupyroT KOMOMHAIUY TEJ BPAIEHUs U
MHOTOTPaHHUKOB. VICIIOIb30BaTh NPU PEIICHUH
3aj1a4, CBA3aHHBIX cO chepoil u mapowm,
TUTAHUMETPHYECKHE (DAaKThI U METOIBI.
Pemate crepeomerpuyeckue 3a1a4un, CBI3aHHBIE C
TeJaMM BpalleHHUs, TOCTPOCHUEM CEUEHH Tel
BpamieHus, € KOM6I/IHaHI/I5[MI/I TCJI BpalllCHUA 1
MHOT'OTPaHHHUKOB. HpOBOI[I/ITB JIOTUYCCKHN
KOPPEKTHBIC JOKA3aTCIbHLIC PACCYKIACHUA IPHU
PCHICHNU IT'COMETPUUCCKUX 3aJiad, CBA3AHHBIX C
NEPIEHIUKYIISIPHOCTBIO TNIOCKOCTEN.
AHaM3UpOBaTh U MOJACTHPOBATH HA SI3bIKE
T€OMETPUHU PeabHbIe CUTYaIH, CBA3aHHBIC C
MHOTrorpaHHukamu. McciaenoBaTh NOCTPOCHHbBIE
MOJIE€JIH, B TOM YHUCJIE ¥ C UCIIOJIB30BAaHUEM arlapara
anreopsl




BpaieHus"

3agaum o Teme ""Tena 1 MOBEPXHOCTH

70 "
BpALLICHUS

71 KonrponsHas padora "Tena u moBepXxHOCTH
BpaieHus"

Ii1omaam MoBEePXHOCTH U 00BEMBI KPYIJIbIX
TeJl

79 O06wém numuHapa. Teopema 06 00BEME CB00OHO OmepUpOBaTh MOHATHSIMU: 00BEM Tena,
MPSAMOTr0 LUJIMH]IPA IUIONIA/1b TOBEPXHOCTH. POPMYIUPOBATH OCHOBHBIE
BhIUnCIeHHE 00BEMOB Tell ¢ TIOMOIIIBIO cBoiicTBa 00bEMOB. JloKka3bpiBaTh TeOpeMbl: 00 00BEME

73 onpeienéHHoro uHTerpana. O6bEM KoHyca MWIHHAPA; 00 00BEME koHyca. BB}BOI{I/ITB (bopmyIbl
ITnoma GoKoBOH 1 MOMHOM MOBEPXHOCTH JUISL BEIYUCIIEHUS 00bEMa YCEU€HHOTO KOHYCa.

74 UccnenoaTh NOCTpOCHHBIE MOJIEIIN, B TOM YUCJIE U C
KoHyca HCIIOJIb30BAaHHEM alIapara ajareopsl.

75 CTepGOMGTpH‘IGCKIfe 3aaqu, CBA3aHHBIC C 3HaTh BO3MOKHOCTH PELLIEHUS 3a1a4 Ha IOCTPOCHUE
BBIUMCIIEHUEM 00BEMOB HNUJINHApPA, KOHYCa LUPKYJIEM U JII/IHCfIKOfI, 0 KJIaCCHUYECKUX

76 HpI/IKHaI[HBIe 3agayu 110 teme "O0BEMBI U HEpa3pCIIUMbIX 321]13‘-151X.CB060IIHO OHCpEIpOBa\:H)
TITOIIAIH TIOBEPXHOCTEH Te" MOHSATUAMMU: IAPOBOM CErMEHT, I1apOBOM CIIOM,
O6BéM mapa 1 mapooro cextopa. Teopema LIapOBOW CEKTOP, OCHOBAHME U BBICOTA CETMEHTA,
06 0GBEMe mapa. Thiomas chepsr. OCHOBAHUE U BbICOTA LIAPOBOTO CIIOA.

77 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C Brsouth opmynst s HaxoxeHus 06bEMOB

N IIapOBOTO CErMEHTA, IIaPOBOT0 CEKTOpa, IIoLaan

BEMECTEHAEM 00LEMOB Apa, MapoBoro coepsl. JlokaspiBaTh TEOpEMY 00 00BEME 1Iapa.
CCIMCHTA H HIApOBOTO CCKTOpA Pemats crepeomerpudeckue 3aa4n, CBI3aHHbIE C
[Tpuknagueie 3agaun mo Teme "OO0BEMBI TEN", 00BEMOM II1apa, MapoBOro

78 CBA3aHHBIE C 00BEMOM LIapa U IIOMIAIbIO CETMEHTa, MMAapOBOTO CEKTOPA, TUIOMIAIBI0 ChEPHI.
chepbl. COOTHOIIEHUS MEXKTY TUIOIIA/IAMH CpaBHUBATh U aHAIU3UPOBATh YTBEPKACHUS C LIEIIBIO
MOBEPXHOCTEH M 00bEMaMu TOJOOHBIX Tell BBISIBJICHUS JIOTHUECKH KOPPEKTHBIX U HEKOPPEKTHBIX
[Tono6uble Tena B npocTpaHcTBe. M3mMeHeHMe paccyKaeHHH. AHATU3UPOBATH M MOJICTHPOBATH HA
00béMa rpH mog06un. CTepeoMeTpHISCKHE SI3bIKE TEOMETPHUU PeaSIbHBIE CUTYALlUH, CBSI3aHHBIE C

7 3aJ1a4M, CBSI3aHHBIC C BBIYUCIICHHEM 00BEMOB 00BEMOM MIapa, MAPOBOTO CETMEHTA, IAPOBOTO
Tell M IWIOMIA/Eil IoBEpXHOCTE cermMeHTa, momaapio cepsl. CBOOOHO

OIIepPHPOBATH MOHITHEM: TTO100HBIE TETa B
80 KourponbHas pa6ota "[Tnomaznu HPOCTPAHCTBE. BRIYNCIATE 00BEMBI TEI € TOMOMLIBIO

MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"

onpeAenEHHOT0 NHTErpaia. Pemars
CTEPEOMETPUYECKHE 3a]1a4H, CBA3AHHBIE C




COOTHOILIECHUSIMHA MEX/IY TUIOMIAISIMHU TIOBEPXHOCTEH U
o0BEMamu mogo0HbBIX Tel. [IpoBoANUTE TOTHYECKH
KOPPEKTHBIE JJOKa3aTeNIbHbIE PACCYKICHHUS IPU
peLIeHNH TeOMETPUYECKHX 3a/1a4, CBSI3aHHBIX C
BBIUUCIIEHHEM 00BEMOB TEJI C TIOMOIIBIO
OTIpeIeIEHHOT0 MHTETPajla, HaXOKICHUEM
COOTHOILICHHS MEXTy TUTOIAISIMU
MOBEPXHOCTEH 1 00bEMaMU MOAOOHBIX TEII.
AHaAIM3UPOBATh U MOJCIHPOBATH HA SA3bIKE
TEOMETPHH PEaIbHbIC CUTYAIlUH, CBS3aHHBIC C
00bEMaMH ¥ TOBEPXHOCTSIMH TEJI, Ha JJOKA3aTEIILCTBO
Y Ha HAXOXK/ICHUE TEOMETPHUUECKUX BEIUYHH

JABuxennst
JiBuxeHust npoctpaHcTBa. OToOpaskeHus.

81 JIBuxeHus U paBeHcTBO Guryp. O6mue
CBOWCTBA JBHKCHUI
Buel 1BukeHunii: napajuiebHbIN EPEHOC,

82 LEHTpaJIbHAsl CUMMETpPHUS, 3€pKaJIbHAs
CUMMETpHS, TOBOPOT BOKPYT MPSIMOii

83 [IpeoOpaszoBanus nogobus. [psmas u chepa
Ditnepa

84 I'eomerpuueckue 3a1a4n Ha MPUMEHEHHUE
JIBUKCHHUS

85 KonTponbnas padota "BekTops! B

npocTpaHcTee'’

[IpumensTh npaBuia BEITOJIHEHUS JEUCTBUI
CJI0KEHMSI U BBIYUTAHUSI BEKTOPOB, YMHOKECHHS
BEKTOPA HA YKCJIO IPU PELICHUH 3a/1a4.
HaxonuThk KOOpAMHATHI BEKTOPA B IAaHHOM 0azuce u
CTPOUTH BEKTOP MO €ro KOOpANHATaM.
BcnoMuUTh onpenienienne CKaIsipHOTO YMHOKEHUS |
€ro CBOMCTBA. BHIYUCIATE C MOMOIIBIO CKAJIIPHOTO
YMHOXCHHS JUTMHBI BEKTOPOB, YTIIbl MEXIy HUMH,
YCTaHABIUBATh MEPIEHANKYISIPHOCTh BEKTOPOB.
AHanM3UpOBaTh U MOJICTUPOBATH HA S3BIKE
Tre€OMETPUHU PEaJIbHbIE CUTYalH, CBA3aHHBIE C
($u3NYECKUMU BEKTOPHBIMU BEJIMUYMHAMM.
Wcnonp30BaTh npu peLIeHUH 3a]1a4, CBA3aHHbIX C
BEKTOPAMHU B MIPOCTPAHCTBE, MNIAHUMETPUUECKHE
(akTbl 1 MeTo1bl. CBOOOHO ONEPUPOBATH
MOHATHSMU: OTOOpaXEHHUE MPOCTPAHCTBA Ha ceOs,
JBMYKCHHE TIPOCTPAHCTBA; IICHTPaIbHAS, 0OCEeBas U
3epKajgbHas CHMMETPHH, TTapaJuIeIbHBIN IIEPEHOC;
paBeHCTBO U nogodue guryp. JlokazpBaTh
YTBEPXKACHUS O TOM, YTO LIEHTPaJIbHAsL, OCEBast U
3epKajbHasi CHMMETPHH, TapaslieIbHbIN epeHoc
SIBIIIOTCS IBMOKCHUAMU. BBIMOIHATH TpeoOpa3oBaHus
nonobus. OnepupoBaTh NOHATUAMU: NIpsiMast U cepa
Oiinepa. Pemate reomeTpuieckue 3a/1a4uu ¢




86

IloBTOpEHUe, 00001IEHNE U CHCTEMATH3AIUSA
3HAHMH

Ob6o6maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucremarusauus 3HaHui: "llapamiensHoCTh
MPSMBIX U IJIOCKOCTEH B IPOCTpaHCTBE"

17

87

Oo6o6maromee nmosropenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cUCTeMaTu3auus 3HaHuii: "BekTopbl B
npoctpaHctae"

88

89

Oo6o06maroree noropenue 11 noHsATUit 1
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTHu3anus 3HaHui: "BekTopsl B
npocrpaHcTee”

Ob6o6mmatomiee nopropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMarusanus 3HaHui: "OobeM
MHOIOrpaHHHUKa"

90

91

Ob6o06maroriee noropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHui: "O0bem
MHOT'OrpaHHHUKa"

O6o6matomiee nopropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucremaru3anus 3Haud: "[lomann
MOBEPXHOCTU M 00BEMBI KPYTIIBbIX Ten"

92

O6o06maromiee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucrteMatusanus 3Haguii: "Ihnomanu

HCTIONIb30BAHUEM JIBUKEHUMN.
Hcnonp30BaTh Npu pelIeHUH 331a4 JBUKECHUS
MPOCTPAHCTBA U UX CBOMCTBA

Pematsb crepeomeTprudeckue 3a1aum Ha
JI0Ka3aTeJIbCTBO MATEMAaTHUECKUX OTHOLLICHUH,
HaX0X/JIeHUE
Te€OMETPUYECKUX BETTUYUH (JIJTHH, YTJIOB, TUIOIACH,
00BEMOB).

Hcnonbs30Bath Npu peLLIEHUH CTEPEOMETPUUECKUX
3a/1a4 MIaHUMETPUIecKre (PaKThl U METOIBI.
[IpoBOAMTH JOrHMUECKH KOPPEKTHBIE JOKa3aTEIbHbIE
pacCyX/IeHus IPU PELIEHUN CTEPEOMETPUUYECKUX U
TUTAHUMETPUUYECKUX
3ajad.

CpaBHUBaTh M aHATM3UPOBATh pPEAJIbHBIE CUTYaLlUU U
BBISIBJISITH BO3MOKHOCTB €€ MOJIETTUPOBAaHUSI HA A3BIKE
TE€OMETPHUHU.

MopenupoBaTh peasibHyIO CUTYAIMIO Ha SI3bIKE
TE€OMETPHUHU U UCCIIEI0BATh TOCTPOECHHBIE MO/IEIH, B
TOM YHCJIE U C MCTIOJIb30BAaHUEM arlliapara aiareOpsl.
Hcnonp30BaTh KOMIBIOTEPHBIE TPOrPAMMBI ITPU
pelIeHny 3a1a4.

[TonyyaTs npencraBieHUE O FEOMETPUH KaK O
pa3BUBAOLIEHCS HAYKE, UCCIEAYIOLIENH OKPYKArOIIHIA
MU, CBA3aHHOM C peaIbHbIMH 00bEKTaMH,
IMOMOTAIOIIEN PEIINTh PEATbHBIE
KU3HEHHBIE CUTYALH O POJIU CTEPEOMETPHUH B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

93

HroroBas koHTpoJIbHAs paboTa

94

HroroBas koHTpoJIbHAs paboTa

95

96

97

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HAHUH

HcTopus pa3BuUTHS CTEPEOMETPUH KAaK HAYKH
U e€ poJib B Pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTUN

Hcropus pa3BUTHs CTEPEOMETPUM KaK HAYKH
U €€ pojb B Pa3BUTUHU COBPEMEHHBIX
VHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH

98

Hcropus pasBuTHS CTEpEOMETPUU KaK HAYKU
U €€ poJib B Pa3BUTHUH COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBuTHS CTEpEOMETPUN KAaK HAYKU
U €€ poJib B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pasBUTHS CTEPEOMETPUH KaK HAYKU
U €€ poJib B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pasBUTHS CTEPEOMETPUN KaK HAYKU
U €€ poJib B PA3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







