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Pabouast mporpamMMa reoMeTpuM  Ha YPOBEHb CPEJHEro OOIIero o0pa3oBaHUS
(yrmyOneHHBIH  ypOBEHB) AHO COII wum.M.II.CBernoBoii pa3paboraHa
B COOTBETCTBUU C TPEOOBAHUSIMU:

o ®enepanbHbiii 3akoH OoT 29.12.2012 Ne 273-®3 «OO6 o6pa3oBaHuu B
Poccuiickon denepanum.

o [Ipuka3z MunucrepcTBa oOpa3oBaHus M Hayku Poccuiickoir ®enepauuu OT
17.05.2012 Ne 413 «O6 yrBepxkacHUN (HeaepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHApTa CPETHETO 00IIEro 00pa30BaHUNMY.

o [Ipuka3 Munucrepcrsa npocsemienus Poccniickon @enepannu ot 18.05.2023
Ne 371 «O06 yrBepxkaeHun deaepaibHON 00pa30BaTEIbHON MPOrpaMMbl CPEIHETO
o01ero oOpa3oBaHUs».

o denepanpHas pabodas mporpamMma 1o ydeOHoMy mpenmMery «MareMaTukay
(6a30BBII/YTITYOJICHHBI YPOBHU) CPETHETO 0OIIET0 0Opa30BaHMUs.
. Pacnopsixkenune IlpaBurensctBa Poccuiickont ®@eneparun ot 19.11.2024 Ne

3333-p (0 KOMIUJIEKCHOM IUIaHE TIOBBIIICHUS WMEIOMUX TOCYJapPCTBEHHYIO

aKKpeIUTALUI0 00pa30BaTEIbHbBIX IPOTPAMM...»

o CIT 24.24283-26 «CaHUTapHO-MIUJIEMUOJTIOTHYECKHE TpEOOBaHUS K

YCIOBUSAM W OpraHu3aluu OOy4YeHHs] W BOCHHUTaHUS B  OpraHU3aIUsiX,

OCYIIECTBISIONIUX 00pa30BaTENbHYIO ACSITEIBHOCTD)

e CanlluH 1.2.3685-21 «l'urueHuueckue HOpPMATHUBbI U TpeOOBaHHUS K
oOecrieyeHunto 0€30MacHOCTH U (W) OE3BPEIHOCTH ISl YeJIOBEKa (PaKTOPOB Cpebl
oOuTaHUs»

o CIT 24.24283-26 «CaHUTapHO-MIUJIEMUOJTIOTHYECKHE TpeOOBaHUS K

YCIOBUSIM M OpraHu3aluu OOy4YeHHs] U BOCHUTaHUS B  OpraHU3aIMsX,

OCYIIECTBISIONIUX 00pa30BaTENbHYIO ACSITEIEHOCTD)

e CanlluH 1.2.3685-21 «l'urueHuueckue HOpPMATHUBbI U TpeOOBaHHUS K
oOecrieueHnt0 0€30MacCHOCTH U (W) O€3BPEAHOCTHU IS YeToBeKa (paKTOPOB Cpebl
oOUTaHUs»

o y4eOHOro IIJlJaHa OCHOBHOTO 0O0IIero oOpa3oBaHUs, YTBEPKIECHHOTO
npukazom  AHO COII wum.M.II.CeBernmoBoii ot 29.06.2026 Ne 52 «O
BHECEHHH M3MEHEHUU B OCHOBHYIO 0Opa30BaTENIbHYIO MPOTrpaMMy CPEAHEro
o0111ero 0Opa3oBaHUs»;

o nosioxkeHus o padoueit mporpamme AHO COIL um..T1.CBetnoBoi;

Pabouas nporpamma OpUEHTHpPOBaHa Ha IIeJIeBbIe MIPUOPUTETHI,
chopmynupoBaHHbie B (eepaibHON pabouel mporpaMMme BOCIUTAHUS U B pabodeit
nporpamme Bocnutanuss AHO COL nm.N.I1.CeTnoBoi.



MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBiseTcs OAHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHMsI, Tak Kak o0OeCleYrBaeT BO3MOXXHOCTh M3Y4YEHHUS JUCIUIUIAH
€CTECTBEHHO-HAYYHOI HANpaBICHHOCTH U NPEAMETOB TyMaHUTApPHOrO IIHMKJIA.
[TockonbKy JOTHYECKOE MBIIUIEHUE, (OPMUPYEMOE TIPH MU3yUYEHUU O00YyJarOIIUMUCS
NOHATUHHBIX OCHOB '€OMETPHH, IIPU JOKA3aTEIbCTBE TEOPEM U IIOCTPOCHHUH LIETIOYKH
JIOTUYECKHUX YTBEPKACHUMN IIPU PELICHUN T€OMETPUUECKUX 3a/1a4, YMEHUE BbIIBUTATh
Y OIPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS NMpPH PEIICHUH 3a]ad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilenp ocBoeHust mporpammsl yueOHOro kypca «l'eomerpusi» Ha yriyOi€HHOM
YPOBHE — PAa3BUTUE MHAMBHUAYAIbHBIX CIIOCOOHOCTEW OOYYarOUIMXCs MPU U3YYEHHUU
reOMETPUM uepe3 o00OecreyeHue BO3MOXKHOCTH IPUOOPETEHHs] M HCIOJIb30BAHUS
0osee rIyOOKHMX F€OMETPUUECKUX 3HAHUM U JIEUCTBUM, ClieU(DPUUHBIX TEOMETPUH, U
HEOOXOAMMBIX [JIsl YCHEIIHOro Npo(ecCHOHAaIbHOTO 00pa30BaHUs, CBSI3aHHOIO C
WCITOJIb30BAaHUEM MAaTEMAaTHKH.

[IpuoputeTHBIMM 3aJayaMu  Kypca TEOMETpPHUM Ha yYIriayOJIEHHOM YpOBHE,
PACHIMPSIONIMMHI U YCUIUMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacUIMpEeHUE NPEICTaBICHUS O T€OMETPUU KaK YacTH MHUPOBOM KYJIbTYpbI U
(hopMHpOBaHHUE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHHE NPEICTABICHHUS O NPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEUIIUX MAaTEMATHYECKUX MOJEIAX, IT03BOJSIIOIIMX OIKCHIBaTh W H3ydaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIET0 MHUpPA, 3HAHWE MOHSATUITHOrO arapara 1o pasjaeny
«CTtepeoMeTpusi» yueOHOro Kypca reOMEeTpUH;

(opMupoOBaHHE YMEHUS BIaJETh OCHOBHBIMU MOHATUSMHU O MIPOCTPAHCTBEHHBIX
¢urypax m UX OCHOBHBIMH CBOWMCTBAMH, 3HaAHUE TeopeM, (GOpMYyJT M YMEHHUE HX
NPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOJUTh HECTAHJIAPTHBIE CIIOCOOBI
penieHus 3a1ay;

(dopMHpOBaHHE YMEHHUs paclo3HaBaTh HA YepTekaxX, MOAENISIX U B peaJbHOM
MUpPE MHOTOTPAaHHUKH U T€JIa BPAICHMs], KOHCTPYUPOBATh T€OMETPUUECKUE MOJEINH;

(opMuUpOBaHHE TMOHUMAHUS BO3MOXHOCTH AKCHOMAaTHYECKOTO0 MOCTPOEHUS
MaTeMaTUYECKUX TeOopHuil, (OopMUpPOBaHME NOHMUMAHHUS POJU AKCHOMATUKH MpH
MPOBEJICHUU PACCYKICHUN;

dbopMHpoBaHWE YMEHHS BIAJE€Th METOJaMHU JI0KAa3aTEIbCTB M AJTOPUTMOB
pEeLIeHUs, YMEHUSI UX NPUMEHSATh, TPOBOAUTh JOKA3aTEIbHBIE PACCYXKIACHUS B XOJE
pElIEHUs] CTEPEOMETPUYECKMX 3aJad M 3aJad C MPaKTHUYECKHM COJEp KAHHEM,
(dbopMHUpoBaHUE TPE/ICTABIICHUS O HEOOXOIUMOCTH JI0Ka3aTeNbCTB MPU 0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPKICHUN U POJM aKCMOMATHKU B MPOBEACHUM JEAYKTHUBHBIX
paccyXIeHUN;



pa3BUTHE W  COBEPIICHCTBOBAHUE HWHTEJUIEKTYAJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN O00yYaronmxcs, MO3HABATENbHON AKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUI, KPUTUIHOCTH MBIIUICHHS], THTEPECA K U3yUYCHHUIO TE€OMETPUH;

dbopmupoBaHrue (YHKIIMOHAJIBLHON TpPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPHUU:
YMEHUS pPAcHoO3HaBaTh MPOSIBICHUS TE€OMETPUYECKUX MOHATH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEaNbHBIX >XM3HEHHBIX CUTYalUUSIX W MPU U3YYEHUH APYIHX
y4eOHBIX  NPEIMETOB, TMPOSBICHUS  3aBUCHUMOCTEM U 3aKOHOMEPHOCTEH,
MOJENUPOBAHUSL PEATbHBIX CHUTYyallud, HUCCIECAOBAHUS TMOCTPOCHHBIX MOJEIEH,
MHTEPIPETALNHN ITOTYYEHHBIX PE3YIBTATOB.

OCHOBHBIMH COZIEpKATENbHBIMU JINHUAMH y4eOHOTO Kypca «I'eomerpusi» B 10—
11 knaccax sBastores: «IIpsiMble U IIOCKOCTH B POCTPAHCTBE, «MHOTOTpaHHUKW,
«Tema Bpamenus», «BeKTOpsl MU KOOPAWHATHI B NPOCTPAHCTBE», «/IBUKEHUSA B
IIPOCTPAHCTBEY.

CdopmymupoBannoe Bo DPI'OC COO TpeboBaHUME «yMETh ONEPUPOBATH
MOHSATUSIMIY», PETIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10-11
KJIacCax, OTHOCUTCSI KO BCEM COJEpXaTelIbHbIM JIMHUSAM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX  YMEHHMH  pacmpeneiseTcss He  TOJbKO 10
CoJiepKaTeNbHbIM JIMHUSAM, HO M MO rogam oOyudeHus. CopepxaHue oOpa30BaHUA,
COOTBETCTBYIOIIIEE MPEIAMETHBIM pe3ysibTaTaM ocBoeHus DenepanbHON padoueit
MpOrpamMMBbl, pacHpeNeiaEHHbIM 10 ToAaM OOYy4Y€HHs, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBIM BONpPOCaM OO0ydYaroluecs
oOpamiainicb  HEOJHOKPAaTHO. OTO  MO3BOJISIET  OPraHUM30BaTh  OBJAJICHUE
r€OMETPUYECKUMH MOHATUSMH W HABBIKAMH IOCIEJOBATENBHO M IOCTYMATENIBHO, C
COOJIIOJICHUEM TMPUHIMIIA PEEMCTBEHHOCTH, & HOBBIE 3HaHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00y4aronIuXcsl, paciuupsis U yriayonss e€,
o0Opa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus  Juisi  guddepeHnuanu  oOy4eHHS,  MOCTPOEHUS
WHIUBUyaJIbHBIX 00pa30BaTEIbHBIX MPOrPaMM, 00ECIEUUTh YIITyOJIEHHOE U3yUEHUE
r€OMETPUH KaK COCTaBIIAIONIEH yueOHOoro npeamera «MartemaTukay;

HOJATOTOBUTH O0YYAIOIIMXCS K MPOJOJIKEHUIO 3YUEHHSI MAaTEMATUKHU C YUYETOM
BBIOOpa Oynymied mpodeccun, obecrneunBas MPEEMCTBEHHOCTh MEXTY OOIIMM U
npodeCcCUOHAIBHBIM 00pa30BaHUEM.

Ha wusyuenune yueOHOro kypca «l'eomerpusi» Ha yriyoJEHHOM YpPOBHE
otBoauTcst 204 ygaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEZIeJN0).

COILEPKXAHUE OBYUYEHUA

10 KITACC



IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE IOHATHUSA cTepeoMeTpur. Todka, mpsMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTie 06 aKCMOMATUYECKOM MOCTPOSCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU
Y CIEJCTBHS U3 HUX.

B3anmHOE pacnosokeHWe NpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
napajulesIbHbIe U CKpelluBarolmuyecs npsmMslie. [Ipu3Haku CKpeIUBarOMUXCs IPSAMBIX.
ITapannenbHOCTh NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapaJUIeIbHbIC NIPSMbIC B
IIPOCTPAHCTBE, MAPALICIBHOCTh TPEX NPSAMBIX, MAPAUICIBHOCTh IPAMOU U
wiockocTH. [lapannensHoe W IEHTpalbHOE MPOCKTHPOBAHUE, U300pakeHne (GuUryp.
OcHOBHbBIE CBOWCTBAa NapajuIEIBHOrO MpoeKTHpoBaHus. W300paxeHnue ¢uryp B
[apajuIeIbHOW IPOEKIUU. YIUVIbI C COHAIPABJICHHBIMU CTOPOHAMH, YIOJ MEXIY
OpsAMBIMA B IpocTpaHcTBe. Ilapa/uiebHOCTH  IUIOCKOCTEH:  IapajulesIbHBIC
IJIOCKOCTH, CBOMCTBA IMapaJUIeNIbHBIX IIOCKOCTEN. [IpocTenme nmpocTpaHCTBEHHBIE
(urypsl Ha INIOCKOCTH: TETPASP, NapajuieIenune, IOCTPOCHUE CEYEHU .

IlepneHIUKYISAPHOCTh HPSAMON M IUIOCKOCTH: NEPHEHAUKYISPHBIE IIPSAMBIEC B
IIPOCTPAHCTBE, NPSMBIC [TApAUICIIbHBIE U NEPIICHAUKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIIPHOCTHA NIPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM NEPIICHANKYISIPHON
IIOCKOCTA. OpPTOroOHANBHOE MPOEKTHPOBAHUE. [leprneHAuMKynsip W HAKIOHHBIE:
pacCTOSIHME OT TOYKM OO IUIOCKOCTH, PAaCCTOSHUE OT IMPsSMOW 10 IUIOCKOCTH,
npoekuus (Urypsl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh IIOCKOCTEH: NpHU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NepreHIUKYIIApax.

VYTIIbl B IPOCTPAHCTBE: YrOJl MEXKAY NPSIMOM U INIOCKOCTBIO, IBYTPAHHBINA YOI,
JIMHEWHBIA YToJI IBYTPAHHOIO yria. TpéXrpaHHbI 1 MHOTOrpaHHble yribl. CBOKMCTBA
IUIOCKUX YIJOB MHOIOrpaHHoro yria. CBOMCTBa IUIOCKMX W JABYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yroapHas
Mpu3Ma, MpsiMasi U HAKJIOHHAs MPU3MbI, OOKOBasi M MOJIHAS MOBEPXHOCTh MPHU3MBI.
[Tapayuenenuniesn, TpsAMOYTOJbHBIA NTapaJUIEIEUIE] U ero cBorMcTBa. Kparuainmue
IyTH Ha TIOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpancTBeHHas
teopema Iludaropa. [lupamuga: N-yronbHas nmupamujaa, NpaBUIbHAS U yCEUEHHAS
nupamubl. CpoiicTBa péOep W OOKOBBIX TpaHEHd MPaBUIBHOM MHUPAMUIBI.
[IpaBuiibHBIE MHOTOIPDAHHUKH: MpPAaBUIbHASA IMpU3Ma W NpaBUJIbHAs TNHPAMHUAA,
MpaBUJIbHAsL TPEYTOJIbHASI MUpaMUia U MPaBUIBHBIA TeTpasap, KyO. [IpeacraBnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3P, JOAECKASAP U UKOCABP.

Boluucienue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTH TMPSMOW MNPU3MBI, IUIOIIA]b
OCHOBaHM, TeopemMa 0 OOKOBOIM MOBEPXHOCTH MPSIMOU Mpu3Mbl. [1nomaas 60koBon



IIOBEPXHOCTU M IIOBEPXHOCTM MPABUIBHOM MNHUPAMUIBI, TEOpeMa O IUIOLIAIN
YCE€YEHHOU MUPAMHUIBI.

CummeTpuss B IPOCTPAHCTBE.  OJJIEMEHTBI  CUMMETPUM  ITPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMeTpHs B IPaBUJIBHOM MHOTOIDAaHHHUKE: CHMMETpUS
napajulelienunesa, CUMMETPUs IPABWIBHBIX NPHU3M, CUMMETPHUS IPABUIBHON
ITAPAMUJIBL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, UIMHA HEHYJEBOI'O
BEKTOpPAa, BEKTOpPHl KOJUIMHEApHbIE, COHAIIPABICHHBIE M  IPOTUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMHU: CIIOKEHUE U
BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOPA HA YHUCIIO.
CaoiicTBa cioxeHus: BeKTOpoB. CBOMCTBAa YMHOXKEHUsI BEKTOpa Ha yucio. [lonsarue
KOMIUIaHapHble BEKTOpbl. [Ipu3Hak KoMmmutamapHocTH TpEX BeKTOpOB. IIpaBuiio
napauienenunena. TeopemMa o pasiloKEHUHU BEKTOPA II0 TPEM HEKOMIUIAaHAPHBIM
BekTopaM. lIpsMoyronpHass cucrtemMa KoOOpAMHAT B MpocTpaHcTBe. KoopamHatel
BekTOpa. CBfA3p MEXIy KOOpPAMHATAMH BEKTOpAa M KOOPJAWHATAMHU TOYEK. YTOJ
MeX 1y BekTopaMu. CKajasipHOE MPOU3BEIECHUE BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[loHsiTHSA:  HMWIMHIpPUYECKAss TIOBEPXHOCTb, KOHHMYECKAsh IOBEPXHOCTb,
chepuyeckas MoBepXHOCTh, 00pa3yrolIue moBepxHocTel. Tena BpaleHus: HUIuHAP,
KOHYC, yCeUYEHHBIH KOHyC, cdepa, map. BzaumHoe pacrnonoxenue cdepbl u
MJIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe. M3o0paxkeHue Ten BpalieHHWs Ha
miockoctu. Pa3BépTka nunuuapa u konyca. Cummerpusi chepsl 1 mapa.

O06béMm. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuiesenunena u ciueAcTBus u3 He€. OO0bEM mpsMoil U
HAKJIOHHOW TIPU3MBI, NUJIUHApPA, MUpaMHUIbl U KoHyca. OO0BEM Imapa W IIapoBOTO
CETMCHTA.

KomOuHanuu Tten BpamieHus W MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHas B
UJIUHAP, ONMCaHHAas OKoJIo uiuHApa. [lepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.
Kacanue mapa u cdepbl miockocTrio. [IoHSITHE MHOTOTpaHHHUKA, OITUCAHHOTO OKOJIO
cdepsl, cepbl, BHUCAHHOW B MHOTOTPAHHUK I TEJIO BPAICHUS.

[Imomanas MOBEPXHOCTH WWJIMHIpA, KOHYca, IUlomaab chepbl M €€ yacTe.
ITomobme B mpocTpancTBe. OTHOIMEHHE OO0BEMOB, IUIOMIANCH ITOBEPXHOCTEH
nonoOHeix ¢Guryp. IlpeobOpazoBanue mogobus, romoretus. Pemienue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUSCKUX METOIOB.

[TocTpoeHnre cedeHUit MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHUS IUIUHApA
(mapajulenbHO ¥ MEPIEHAMKYJSIPHO OCH), CEUEHHs KOHyca (IapasuiesibHbIe



OCHOBAHUIO M MPOXOASIIUE YEPE3 BEPILIHHY), CEYEHHUS I1apa, METOJbl NOCTPOCHUS
CEUCHMU: METOJ CIIEIOB, METOJ BHYTPEHHETO MNPOCKTHPOBAHHUS, METOJ MEPEHOCA
CEKYILEH IUIOCKOCTH.
BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE
Bekrtopsl B mpoctpancTBe. Onepanuu HajJ BeKTopaMu. BeKTopHOE yMHOXKEHUE
BEKTOpOB. CBOMCTBAa BEKTOPHOTO yMHOXkeHUA. [IpsimoyronbHas cuctemMa KOOpAUHAT
B nmnpoctpanctBe. KoopauHatel BekTopa. PasznoxxkeHnue BekTopa 1o 0Oaszucy.
KoopanHaTHO-BEKTOPHBIN METO/I IIPU PELIEHUN FTEOMETPUUECKHX 3a4ad.
JABUKEeHMS B IPOCTPAHCTBE
JBmxenus npoctpancTBa. OToOpakeHus. J[BMKEHUS W PaBEHCTBO (Quryp.
OOmme cBOWCTBA [BWKCHHWHA. BuIbl ABWKEHWI: MapajuIebHBIA  IMEPEHOC,
LHEHTpaJbHasi CHUMMETPHS, 3€pKAJIbHAsi CUMMETpHUs, ITOBOPOT BOKPYT MPSIMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
IHJNIAHUPYEMBIE PE3YJIBbBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJTYBJEHHBIA YPOBEHB) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMK O00YyYaloOlEerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOIO OOIIECTBa, NPEICTABIEHUE O MAaTEMATHUYECKHUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBICHUH, MPOUETYP
IpaKJaHCKOTO 0011ecTBa (BHIOOPHI, OMPOCHI U APYroe), YMEHUE B3aUMOICHCTBOBATh
C COIIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUMCKON TPAKIAHCKON HUIACHTUYHOCTH, YBAXKEHUS K
MPOIVIOMY M HACTOAIIEMY POCCUMCKOW MAaTeMaTHUKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOM MATEMAaTUUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE DJTHX JIOCTUKEHUW B JPYruX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMUKU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM pPOCCHUUCKOTO Hapoja, cHopMuUpOBaHHOCTH
HPABCTBEHHOI'0 CO3HAHUWSA, 3TUYECKOTO IOBEAECHHUS, CBSI3aHHOIO C IPAKTUYECKUM
MIPUMEHCHUEM JOCTHUKECHHUN HAYKHU U JIESITEIbHOCTBIO YYEHOI0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:



ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIHOYAas JCTETUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUA, PACCYKICHHUN, BOCIPUIMYHUBOCTh K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocMTAHME:

c(OpMHUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHOro oOpa3a ’KW3HHM, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY
3I0pOBBIO (3I0POBOE MHTAaHHE, COAJAHCUPOBAHHBIA PEXUM 3aHATHH W OTHAbIXA,
peryisipHas (Qu3uyeckas akTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHUE IMPH
3aHATHUSAX CIIOPTUBHO-030POBUTENBHON JEATEIHHOCTDIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTU TPYAOIIO0US, HHTEPEC K PA3IUYHBIM
chepam mnpodeccuOHATBHOM JesSTEIBbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €€
NPWIOKEHUSMH, YMEHHUE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynymied npodeccun u
pean30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IJIaHbl, TOTOBHOCTh M CIOCOOHOCThH K
MaTeMaTUYeCKOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH JKU3HM,
FOTOBHOCTh K AaKTMBHOMY Yy4YacTHUIO B  PEIICHHMH MPAKTHYECKUX  3a7ad
MaTeMaTUYECKOW HAPaBIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIMTAHHE:

c()OPMHUPOBAHHOCTh  JKOJOTUYECKOW  KYJIbTYpbl, IOHMMAaHHUE  BIUSHUSA
COLIMAJIBHO-PKOHOMHYECKUX TPOLECCOB HA COCTOSIHUE MPUPOJHON M COIMAIbHOU
Cpelibl, 0OCO3HAHUE II100ANIBHOTO XapakTepa 3KOJIOTHYECKUX MPoOJIeM, OpUEHTAUs Ha
MpUMEHEHNE MaTeMaTUYEeCKUX 3HAHHUM JUIsl pEIeHHs 3a7a4 B 00JaCTH OKPYKaroIIeH
cpenbl, IUJIAHUPOBAHHE TIOCTYNKOB WU OLEHKM KX BO3MOXHBIX MOCIEACTBUM IS
OKpYXarouen Cpepl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MaTEMaTHYECKOM
HayKH Kak c(epbl 4eIOBEUECKOU JEesITeIbHOCTH, ITANOB €€ pa3BUTHUS U 3HAUUMOCTHU
IUISL pa3BUTHSI LMBWIM3AIMHU, OBJAJCHHE SI3IKOM MATEMAaTUKH WM MaTeMaTH4eCKOM
KyJIbTYpO#l KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIIATH MPOEKTHYIO U
HCCIIE0BATENBCKYIO IESITEIbBHOCTD HHANBUYAJBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE JeiicCTBUSA
ba3oBpble Jiornueckue aeiicTBUA:
BBISBISATH M XAPAKTEPU30BaTh CYUIECTBEHHBIC MNPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, MTOHSATUH, OTHOIICHUN MEX]y MOHATUSIMH, (OPMYJIHPOBATH OMPEICTICHUS



MOHSTUH, YCTAHABINBATH CYIIECTBEHHBIA MPU3HAK KIIACCU(DUKAIIUU, OCHOBAHHMSI JIJIS
000O0IIEHNS U CPaBHEHUSI, KPUTEPUH MTPOBOAMMOIO aHAJIHN3a;

BOCIIPUHUMATH, dbopmynupoBaTh M IpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, AMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIIATh MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYHS B
dakTax, MaHHBIX, HAOTIONEHUSAX W YTBEPXKACHUSIX, MpearaTb KPUTEPUH IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUN;

JieNaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

MIPOBOANTH CaMOCTOATEIBHO OKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHIM
(TpsiMBIe ¥ OT TIPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIIUIO, PUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IbI;

BBIOMpATh Crmoco® pemieHuss ydeOHOM 3amayu  (CpaBHHBATh HECKOJIBKO
BAPUAHTOB PEIICHUS, BEIOMPATh HAaMOOJEe MOAXOMSAIINA C YUETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHUER).

Bba3oBble uccienoBareibckme JeiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIIECAOBATEICKAUA WHCTPYMEHT TIO3HAHUSA,
dbopMynupoBaTh  BOIPOCHI, bukcupyromnme IPOTUBOpEYHE, npodiuemy,
yCTaHaBIMBATh UCKOMOE M JaHHOE, (JOPMUPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO
MO3UINI0, MHCHHE;

MIPOBOANTH CAMOCTOSATEIHHO CINIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIETIOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MAaTeMaTUYecKoro OOBEKTa, SIBJICHMs, Npolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOpMYyJIMpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3ysbTaTaM
OpOBEAEHHOTO  HAONIONCHUWS,  WCCIENOBAaHMs,  OICHUBATh  JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IIECHHIH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpollecca, a TaKKe BBIJIBUTATh
MIPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATE JePUIIMTHI WHPOPMAIMH, NAHHBIX, HEOOXOMWMBIX I OTBETa Ha
BOIIPOC U TSI pEIICHUS 3a/1a4u;

BBIOMpATh WH(OPMAIUIO U3 HMCTOYHHKOB PA3JIMYHBIX THUIOB, aHAIM3UPOBATH,
CHUCTEMATHU3UPOBATh U MHTECPIIPETUPOBATh MHGOPMAIMIO PA3TUIHBIX BHJIOB U (OpM
MpeICTaBICHHUS,

CTPYKTYpUpPOBaTh WHGOPMAIIMIO, TPEACTABIATh €€ B PAa3IUUYHBIX (opMmax,
WJUTFOCTPUPOBATH TpapUIecK;

OIICHUBATh HaJEKHOCTD uHbopMaIu 1o CaMOCTOSATEIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.



KoMMyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe JelcTBUS

Oo01menue:

BOCIIPHHUMATh M (DOPMYIHUPOBATh CYXIACHUS B COOTBETCTBHH C YCIOBUSMH U
IEJISIMHU OOIIECHUS, ICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHS B YCTHBIX U
IINCBbMCHHBIX TCKCTax, aaBaThb ITOSICHCHUA I10 XOI[y pemeHm{ 3aJa4du,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;

B XO0/€ OOCYXIEHHUS 3a7aBaTh BOIPOCHI IO CYMIECTBY OOCYKIAEMOW TEMBI,
IPOOJIEMBI, peIIacMOM 3aJ1auH, BRICKAa3bIBaTh WJICH, HAIICJICHHBIC Ha ITOUCK PEIICHUS,
COTOCTAaBIIATh CBOM CYXKACHHUS C CYXKJICHHSIMH JPYTUX YYaCTHUKOB JIMAJIOTa,
OoOHapyXHBaTh pa3IWYMe M CXOACTBO TMO3UIUH, B KOPPEKTHOH dopme
(bopMyIHUpPOBaTh PA3HOTIACHS, CBOU BO3PAKEHUS;

IIPEJCTABIIATh PE3YNbTAThl PEIICHUs 3aJadd, SKCIICPUMEHTA, HCCIICIOBAHUS,
MIPOCKTa, CaMOCTOSTEILHO BBHIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3aja4
MIpe3eHTAIlMU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJISITh IUIAH, AJITOPUTM PELICHUS 3aJlayd, BBIOMpATh CIOCOO peleHus ¢
Y4ETOM HMMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUMN ¢ yU€TOM HOBOU UH(POPMAIIUH.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBII HHTEJJIEKT:

BJIa/ICTh HaBBIKAMU MO3HABATEIBHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX pE3YyJbTaTOB, BIAJETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOILEccCa U Pe3yJibTaTa PEeUIeHUs] MaTeMaTHYeCKOn
3a/1auu;

OpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPHU PELICHUM 33]a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yjbTaTa IEJIU U YCIOBUAM, OOBSCHITh MPUUUHBI
JOCTIKEHUST WM HEJOCTIKEHUSI Pe3yJbTaTOB JESATEIHbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1€ATEILHOCTD:

MOHUMATh W HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWMBUIYATbHOMN
paboThI NP pEIICHUH y4eOHbIX 3a7a4, IPUHUMATh LE€JIb COBMECTHOM JIEATEbHOCTH,
MJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacmpenensiTb BHIBI padoT,
JIOTOBApPUBATHCA, OOCYXKJaTh TMPOIECC W PE3yabTar padoThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJCH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OcyxkaeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U WHBIE), BHITIOJHATH CBOIO YaCTh PabOThI M KOOPJAHMHUPOBATH



CBOH HeﬁCTBHﬂ C IPYyTIuMH 4JICHAMU KOMaH/Ibl, OLICHUBATHh Ka4YCCTBO CBOCTO BKJId/ld B

oo

OpPOAYKT MO  KpUTEpHsM,  CPOPMYIUPOBAHHBIM  yYaCTHUKAMHU

BBaHMOIIefICTBPI}I.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOydaromuiicss HayquTCs:

CBOOOZIHO OINEPUPOBATH OCHOBHBIMH TOHSTHSIMH CTEPEOMETPUU TpHU
pEIIeHNH 3314 U IPOBEJCHUH MaTeMaTHUYECKUX PACCyKICHUM;

IPUMEHATh AaKCHOMBI CTEPEOMETPUM M CIEJACTBUS M3 HUX IPU pEIICHUU
reOMETPUUYECKUX 33/1a4;

KJIACCU(PUIIUPOBATh B3aWMHOE pPACMOJIOXKEHHE MPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
cBOOOHO OTIEpUPOBATH MOHITHSIMH, CBSI3aHHBIMU C YTIIaMHU B IPOCTPAHCTBE:
MEX]y IPSMBIMH B IPOCTPAHCTBE, MEXKAY NPSIMOI U MJIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;
cBOOOMIHO pAaclo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHKOB (TpU3Ma,
nvpamuja, NpsMOYTOIbHBIN Mapasuienenumnes, Kyo);

KJacCU(PUIMPOBATh  MHOTOTPaHHMKH,  BBIOMpass ~ OCHOBaHUS  JJIA
KJIacCU(pUKalUY;

CBOOOZIHO  ONEpUpOBaTh  MOHATUSMH, CBSI3aHHBIMU C  CEUYEHHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBITIOJHATH MapaJUIeNbHOE, IIEHTPAIBHOE U OPTOTOHAIBHOE MTPOSKTUPOBAHNE
¢Gburyp Ha TIOCKOCTb, BHITIONHATH U300pakeHHs (GUTYP Ha TIOCKOCTH;
CTPOUTh CEUYEHUS MHOTOIPAaHHUKOB pPa3IMYHBIMM METOJaMH, BBIIOJIHATDH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCTIATH IUIOMIAAN MOBEPXHOCTE MHOTOTPAHHUKOB (IIpH3Ma, MUPaMHUIa),
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmy;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPHH (DUTYPHI;
CBOOOMHO OMEpUPOBATHh TOHATHUSAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJHSATH IEUCTBUS HaJl BEKTOpaMH;

pemath 3aJayd  Ha JOKa3aTelIbCTBO MAaTEMaTHYECKHMX OTHOLIECHUN U
HaX0KJIEHUE TEOMETPUUYECKUX BEIWYNH, MPUMEHSST U3BECTHBIE METOABI TIPU
pEIIeHN MaTeMaTHYeCKUX 3aJad TIOBBIIIICHHOTO W BBICOKOTO YPOBHSI
CJI0KHOCTH;



MPUMEHATh  MPOCTEHIIME MPOrPAMMHBIE CpPEIACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, MpeoOpa3oBbIBATH M HHTEPIPETHPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TIE€OMETpUUYECKHX (Urypax, TMPECTaBICHHYI0 Ha
yepTexKax U pUCyHKax;

MIPUMEHSTH MOJYyUYCHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATH U aHATU3UPOBATh
peanbHbIE CUTYyallUH, MPUMEHSATh MU3YYEHHBIC MOHSATHS B IMPOIECCE MOMCKa
pEelIeHUs] MaTeMaTU4ecKu CHOPMYIUPOBAHHOW MPOOJIEMBbI, MOJEIHPOBATH
peanbHbIE CHUTyalldd Ha SI3bIKE T'E€OMETpPUHU, HCCIEAOBATh MOCTPOCHHBIC
MOJIEJIA C WCIOJIb30BAHUEM T'€OMETPUUECKUX MOHITUI U TEOpEM, arrapara
anreOppl, pemarh MPAKTHUYECKUE 3a/ladd, CBSI3aHHBIE C HAXO0XICHHUEM
r€OMETPUYECKUX BEJIUYHH;

UMETh TIPEJICTaBIICHUS 00 OCHOBHBIX JTamaxX pPa3BUTHUS TEOMETPUMU Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJHO OIEpUPOBATh MOHSITHSAMH, CBA3aHHBIMH C UWIMHAPUYECKOMH,
KOHMYECKOH U c(epuuecKol MOBEPXHOCTAMHU, OOBSACHATH CIOCOOBI
HOJIy4YCHMUS;

ONEepUPOBaTh MOHATUAMHM, CBA3AHHBIMH C TEJaMU BpPAILICHUSA: LUUIMHAPOM,
KOHYCOM, c(epoit U mapowm;

pacno3HaBaTh TeNa BpalleHus (MUIMHIAP, KOHYC, cdepa U 1ap) U OObSICHATD
CHOCOOBI MOJTYYEHUS TEJ BPALLCHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPhI U MIOCKOCTH;
BBIYMCIISITh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpAILICHUS,
00BEMBI M IUIOLIAJAM MOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJl BpaILEHUS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popmy;

CBOOOJIHO OIEpPUPOBATh MOHATUSMH, CBSI3aHHBIMM C KOMOWMHALUSMU Tell
BpallleHusI U MHOTOIPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
ONMHCaHHBIA OKOJIO c(ephl, chepa, BOMCaHHAS B MHOTOTPAHHUK WA TEJIO
BpalIEHUS;

BBIUMCIISTh COOTHOIICHHUS MEXIY IUIOLAAsIMU MOBEPXHOCTEW U 0OBbEMaMu
ITOJIOOHBIX TEJI;

U300pakaTh U3yyaeMble (PUTyphl, BHIMOIHATh (BBIHOCHBIE) TUIOCKUE YEPTEKHU
U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BHI CBEpXy, COOKY, CHH3Y,
CTPOUTbH CEUEHUS TEJ BpALICHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HH(OpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, NpeACTaBICHHYIO Ha
YepTekax U pUuCyHKax;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;



BBITIOJIHATH OIEPALMK HAJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
pelarb reOMETPUYECKUE 3a1a4i Ha BBIUYHCICHHUE YIVIOB MEXAY NPSIMBIMU U
IIJIOCKOCTSIMM, BBIYUCIICHUE PACCTOSHUN OT TOYKHU [0 INIOCKOCTH, B LICJIOM,
Ha NNPUMEHEHNE BEKTOPHO-KOOPJANHATHOTO METO/IA NIPH PELLICHNH;

CBOOOZIHO OMEpUpOBATh TMOHATUSAMHU, CBS3aHHBIMH C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKCHNN;

BBIMOJHATh HU300paKEHUS MHOIOTPAHHUKOB U TeJl BpallleHus Ipu
[apajuleIbHOM  IIEPEHOCE,  LEHTPAIBHOM  CHUMMETPUH,  3€pKaJIbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOIA, TpeoOpa3oBaHus Mo 100us;
CTPOUTH CEYEHUS MHOTOI'DAHHUKOB M TEJI BPAIICHUA: CEUYCHMS LUIMHIpPA
(mapanienbHO M MEPIEHIUKYJIAPHO OCH), CEUEHHUs KOHyca (mapajuiesibHbIe
OCHOBAHUIO U MPOXO/SILME Yepe3 BEPILNHY), CEUCHHUS 11apa;

UCIIOIB30BaTh METOABI IIOCTPOEHHsI CEYEHMM: METOX CIIEN0B, METO
BHYTPEHHETO IPOEKTUPOBAHHUS, METOJ MIEPEHOCA CEKYLIEN TIIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKICHHUS;

OPUMEHATh TeOMETpUYecKre (aKkThl i PELICHUS CTEPEOMETPUUECKUX
3a/1a4, NPEANOJArarmlliuX HECKOJBKO IIaroB pELICHMs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pemarpe 3aJadd  Ha JI0Ka3aTeNbCTBO MATEMATHYECKHMX OTHOLIEHUW U
HaX0JICHUE TEOMETPUUECKUX BEJINYNH;

IPUMEHATh IIPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1adY;

IIPUMEHSTH MMOJYYECHHBIE 3HAHUS HA MPAKTHUKE: CPABHUBATh, aHAJIMU3UPOBATh
U OLECHMBATh pEaJbHbIE CUTyalWH, IPUMEHSITh W3YYEHHbIC IIOHATHS,
TEOPEMBbI, CBOMCTBA B IIPOLECCE IIOMCKA PEIICHUs MaTeMaTUYECKU
cOopMyJIMPOBAaHHON MpPOOJIEMBbl, MOJEIUPOBATH pEajbHblEe CHUTyallud Ha
A3bIKE TE€OMETPHUM, UCCIEAOBATh IOCTPOEHHBIE MOJEIN C MCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUH U TeopeMm, amnmapara aireOpbl, pelarb
MMPAKTUYECKUE 3aa4d, CBS3aHHBIE C HAXOXIECHUEM TI'€OMETPHUUYECKUX
BEJINYWH;

UMETh IMpPEACTaBICHUS 00 OCHOBHBIX JTanax pa3BUTUS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.
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3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

12

102




11 KITACC

KoanuecTBo yacos JJIeKTPOHHbIE
HaumenoBaHue
Ne (undposbie)
pa3aesioB U TeM Kontpoabubie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoTbI
pecypchl
A
1 HaJIUTUYECKas 15 1
reoMeTpus
[ToBTOpEHHUE,
5 00001IeHNE 1 15 1
cucTeMaTu3anus
3HAHUU
3 O0BéM 17 1
MHOTOTpaHHUKA
4 Temna BpamieHus 24 1
[Lnomanu
5 HOB?pXHOCTI/I u 9 1
00BEMBI KPYTIIBIX
Tel
6 JIBrokeHus 5 1
IToBTOpEHME,
7 00001IeHNE 1 17 9
cUCTEeMaTH3aIus
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 102 8 0

I10 ITPOIT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jl:;n Tema ypoxka Beero Kontposbubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ :)I;I[()l;l;z?;fenbnme
padoTshI padoThI pecypenr

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha

1 PHEYHICE IUTOCKOCTH, HapalICIbHbIX 1 https://m.eds00.ru/588c85b2
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[ToHsATHS cTEpeOMETpHH: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.

2 OCHOBHBIC NpaBILIA H300pakCHIA Ha 1 https://m.edsoo.ru/ddcdafc2
PHUCYHKE IJIOCKOCTH, MapaJljIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsaTus: nepecekaromuecs

3 TUTOCKOCTH, TTEPECEKAIOINECs psMast 1 https://m.edsoo.ru/eba83d84
U TUIOCKOCTb; MOJTYIPOCTPAHCTBO
[TonsTus: nepecekaromuecs

4 IJIOCKOCTH, IEPECEKAIOLINECS IIPsAMast 1 https://m.edso00.ru/76122161
U TUIOCKOCTb; IOJTYIIPOCTPAHCTBO
MHororpaHHuKH, H300paKeHne

5 MIPOCTEUIINX IPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/db7fa53e
¢buryp, HeCyIEeCTBYIOIINX 0OBEKTOB

6 MuororpariHit, Hsobpaeie 1 https://m.edso0.ru/4284be8b

MPOCTEHIINX MPOCTPAHCTBEHHBIX



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
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¢buryp, HeCyImEeCTBYIOIIMX 0OBEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

https://m.edsoo.ru/c2bed9c5

https://m.edsoo.ru/f24c9d86

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
ciencTsus u3 Hux. CrocoOnl 3aaHus
MPSIMBIX | IJTOCKOCTEH B
npoctpancTBe. O003HAUEHUS MTPSAMBIX
H TIJIOCKOCTEH

https://m.edsoo.ru/db11b7fd

10

11

12

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IPU3MBbI, KOTOPBIE TIPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoJIyuYeHHbIX
mIockocTeil. PackpammmBanue
MOCTPOSHHBIX CEUECHHUH Pa3HBIMU
[[BETaMHU

N300pakeHne ceueHni MMpaMuIbL,
Ky0a 1 IpU3MBbI, KOTOPBIE TIPOXOIST
yepes ux péopa. M3obpaxenue
nepecedeHus MOTyYeHHBIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3sHbBIMU
IBETaAMH

N300pakeHne ceyeHunii mipamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
MEPECCUCHUA MOJTYUCHHBIX
IJ1ocKocTeil. PackpammBanue

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/14ca712c

https://m.edsoo.ru/b2618cce



https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
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MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
IIBETaMH

13

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOISAT
gyepes ux péopa. M3obpaxenue
nepeceyeHus OTyYSCHHBIX
IJI0cKocTeil. PackpammmBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[[BETAMU

https://m.edsoo.ru/9cf3b9bf

14

Merton cnenoB 1uisi TOCTPOCHUS
CEUYEeHUU

https://m.edsoo.ru/1b2f91f7

15

16

17

18

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSAMBIX U IJIOCKOCTEN

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

IToctpoeHue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co31aHne BBIHOCHBIX YepTexen U
3aIlUCh 1IAroB MOCTPOEHUS

[TocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3aHne BBIHOCHBIX YepTexen U
3aIUCh IIAroB MOCTPOEHUS

https://m.edsoo.ru/1844a2e4

https://m.edsoo.ru/a9d15d32

https://m.edsoo.ru/4c4216e9

https://m.edsoo.ru/57e2e351

19

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 1o TpéM TouKaM Ha péOpax.
Co31aHue BBIHOCHBIX YepTexel u
3aIUCh IAroB MOCTPOEHUS

https://m.edsoo.ru/4fcbfc2f
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20

ITocTpoeHue ceueHuil B mupamMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aHnue BEIHOCHBIX YEpTEXKEN U
3aMuch IIaroB MOCTPOCHUS

https://m.edsoo.ru/c5abbc54

21

[ToBTOpenue nmnanumerpun: Teopema
0 MPONOPLUOHATBHBIX OTPE3KaAX.
[Tonobue TpeyroabHUKOB

https://m.edsoo.ru/7d1fb4c8

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B CCUCHUIX HA
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH U
CTEpEOMETPUH

https://m.edsoo.ru/c5a497c4

23

24

25

Kontponbnas pabora "Akcruombl
crepeomerpun. Ceuenus"

B3aumHoe pacnosnoxeHue npsmMbIx B
npoctpancTse. CKpenBaronyecs
npsmsle. [Ipusnaku
CKpCHIUBAIOINXCA IPSAMBIX.
[TapamiensHble NpsIMBbIE B
MIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOI
MapajuIeIbHON TaHHOU IIPSIMOW,
MPOXOISIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIlEeH Ha
JTaHHOM npsmoi. Jlemma o
MEPECEUCHUH NTapaJUICIIbHBIX MPSAMBIX
IIJIOCKOCTBIO

https://m.edsoo.ru/abae516e

https://m.edsoo.ru/chfb4984

https://m.edsoo.ru/ac45fd6f

26

[TapanienbHOCTD TpEX MPSIMbIX.

https://m.edsoo.ru/5allad49



https://m.edsoo.ru/c5abbc54
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Teopema 0 TpEX mapamieabHbIX
npsameiX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJICILHOTO
npoekTupoBanus. M3o0paxenue
pasHbIX (GUTYp B MapayIeabHON
MIPOEKIINU

https://m.edsoo.ru/f275db49

28

[HenTpansHas npoekuus. Yroiui ¢
COHAIIPABJIICHHBIMUA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

https://m.edsoo.ru/7ca4fa2f

29

30

3amaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
PacroI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

[ToHsATHA: MapauIeIBHOCTD PSAMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH NPSIMOU U
miockoctu. CBoiicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/53ab7cfd

https://m.edsoo.ru/1737fd63

31

I'eomeTpuueckue 3amaun Ha
BBIUHCJICHHE U JJOKa3aTeNIbCTBO,
CBSI3aHHBIE C MAPAJUIETbHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

https://m.edsoo.ru/e8e1391a

32

[TocTpoeHue ceuenust, MpOXOaAIIETO
4yepe3 JaHHYIO MPSIMYI0 Ha YepTeXe U
MapayIeIbHOTO IPYTrOM MPSMOil.

https://m.edsoo.ru/49ffaffl



https://m.edsoo.ru/f275db49
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PacuéT oTHOILIEHUN

33

[MapannenbHas mpoeKus,
MPUMEHEHHE IS TIOCTPOCHUS
ceueHMii Ky0a U mapajuiesenumnesa.
CaoiicTBa napasiesenunena u
MIPU3MBI

https://m.edsoo.ru/ac13686d

34

35

36

37

[TapannenpHbIE MIITOCKOCTH.
[Ipu3Haky napajienbHOCTH IBYX
IJIOCKOCTEN

Teopema o mapaniaenbHOCTH U
€TMHCTBEHHOCTH MJIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHOM TJIIOCKOCTH
M CIICCTBUS U3 HEE

CaolicTBa napamienbHbIX
IIJIOCKOCTEM: O MapajuIeIbHOCTU
MIPSAMBIX [IEPECEYCHUS IIPU
IEPECEYCHUHN IBYX MMapalIeIbHBIX
IIJIOCKOCTEN TpeThen

CaolicTBa napauienbHbIX
IUIOCKOCTEMN: 00 0Tpe3Kax
MapajuIeIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXIY
MapajuIeIbHBIMU IIOCKOCTSMHU; O
IIEPECEUECHUH IPSIMOU C IBYMS
MapajuIeIbHBIMU TUIOCKOCTAMU

https://m.edso0.ru/b936e992

https://m.edsoo.ru/6be9fbea

https://m.edsoo.ru/6c42af37

https://m.edsoo.ru/e157c6f7

38

[ToBTopenue: reopema Iludaropa Ha
TUTOCKOCTH

https://m.edso0.ru/9ccc55d3

39

IToBTOpEHME: TPUTOHOMETPUS

https://m.edsoo.ru/e6¢98c7c
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MpsAMOYT'OJIbHOT'O TPCYTOJIbHHUKA

40

41

CaoiicTBa Ky0a U MPSIMOYTOJIHBHOTO
napajuiesienuneaa

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapajuiesienure e

https://m.edsoo.ru/99d56dab

https://m.edsoo.ru/5b1bb69d

42

[lepnieH IUKyYIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

https://m.edso0.ru/5682d452

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSIMOH U
IJIOCKOCTH

https://m.edsoo.ru/59fccc75

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYISIPHON
K IUIOCKOCTHU

https://m.edso0.ru/c93542b5

45

46

[ImockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/62fc55e3

https://m.edso0.ru/76464a93

47

[lepnieHIuKynsIp M HAKJIOHHAS.
IlocTpoenue nepneHuKyspa u3
TOYKH Ha MPSIMYIO

https://m.eds00.ru/818779e7

48

[lepnieHuKynsIp M HAKIOHHAS.
[TocTpoeHne nepneHauKyIIsipa us3
TOUYKHU Ha MPSIMYIO

https://m.eds00.ru/bh9366929
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49

TeopeMa 0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

https://m.edsoo.ru/13ca2779

50

51

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

VYros Mexy CKpeLMBarOIIUMUCS
HPSIMBIMU

https://m.edsoo.ru/7e55435e

https://m.edsoo.ru/4d5fb41d

52

[Touck neprneHMKyIsIpHBIX IPSIMBIX C

MTOMOMUIBIO TEPIIEHINKYISIPHBIX
IJIOCKOCTEH

https://m.edsoo.ru/9eceb7da

53

54

55

OpToroHanbHOE IPOEKTUPOBAHUE

[Toctpoenue ceuenuii Kyoa, MpU3MBI,
MPaBWJIbHOM MHPaMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKINH

[Toctpoenue ceuenunii Kyoa, MpU3MBlI,
IIPaBWJIBHOM NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

https://m.edsoo.ru/c82fe87¢c

https://m.edsoo.ru/fc377c51

https://m.edsoo.ru/56c8faa4

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cummeTpuil B
MHOTOTpaHHUKAX

https://m.edsoo.ru/bal7c527

57

[Ipu3Hak nepneHaAuKyJIIpHOCTH
MPAMON U TJIOCKOCTH KakK CIIEJICTBUE
CUMMETpUU

https://m.edsoo.ru/3b72c654

58

59

[IpaBUnbHBIE MHOTOTPAaHHUKH.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

IIpaBriIbHBIE MHOTOIPaHHUKH.
Pacuér paccTosgHMi OT TOUKHU 10

https://m.edso0.ru/2ae86¢5b

https://m.edsoo.ru/b33d2119
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IIIIOCKOCTH

60

61

Crnioco0sl OMyCTUTH
NEPIEHIUKYIIAPBl: CHMMETPHS, CIBUT
TOYKH I10 NapauIeIbHON IIPSAMOM
CaBur no HenapauieIbHON MpsiIMOH,
M3MEHEHUE PACCTOSHUN

https://m.edsoo.ru/ch1b137c

https://m.edsoo.ru/2625aldb

62

KonTponbhas padora "B3aumnoe
pacmooKeHue MPSMbIX U
IJIOCKOCTEH B IpOCTpaHCTBE"

https://m.edsoo.ru/b5bc8eec

63

[ToBTOpEHME: Yyroy Mexay NpsMbIMU
HAa IJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

https://m.edsoo.ru/6f93bcdf

64

65

66

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘ICCKI/IC MCTObI
BBIUHUCIICHUSA yIJIa MCXKAY IIPAMBIMU B
MHOT'OrpaHHUKax

JiByrpanssiil yroia. CBOMCTBO
JUHENHBIX YIJIOB IBYTPAHHOIO yria

https://m.edsoo.ru/15e4fecc

https://m.edsoo.ru/7dec35ee

https://m.edso00.ru/3922fc23

67

[TeprieHIUKYIISIPHBIC TIIIOCKOCTH.
CBoiicTBa B3aMHO
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH

https://m.edsoo.ru/6blaa76d

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepeCceUeHMs IBYX MIOCKOCTEN

MEePIEHIUKYISIPHBIX TPEThEH

https://m.edsoo.ru/16c95c3a
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IIIIOCKOCTH

69

70

71

[IpsimoyTrobHBIN TTapasuieIenuIe]T;
KyO; u3MepeHusi, CBoiicTBa
IIPSIMOYTOJIBHOT'O NIapaJuleIenuneia

Teopema o nuaroHaiu
MPSAMOYTOJIbHOTO TMapajuiesienuIeia u
CJIeCTBHE U3 Hee

CTGPGOMeTpI/I‘ICCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPSAMBIX U
IINIOCKOCTH

https://m.edsoo.ru/52c88814

https://m.edsoo.ru/d47cac87

https://m.edsoo.ru/6e119e38

72

[ToBTOpEHME: CKpeLIMBAOIINEC
IIpsIMbIE, MapaJUIEIbHbIE INIOCKOCTH B
CTaHJapPTHBIX MHOTOI'PaHHUKAX

https://m.edso0.ru/1144c324

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX,
paccTosiHuEe MEXY
CKPEUIMBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYaLHSIX

https://m.edsoo.ru/cfca9ebf

74

75

76

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH

Beluncienne paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
ITOMOIIBIO TEPIEHANKYIISIPHON
IJIOCKOCTH

TpéXrpaHHblid yroy, HepaBeHCTBA [
TpeXTpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H

https://m.edsoo.ru/b9a387c8

https://m.edsoo.ru/fc762dd4

https://m.edsoo.ru/6e34b31e
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CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa

DneMeHTHI ChEePUIECKON TeOMETPHH:

77 1 https://m.edso0o.ru/82ba2777
reo/Ie3nyecKue JMHUN Ha 3emIie
K 6ota "y
78 OHTPOHBH?I paboTa TR I 1 https://m.edso00.ru/69a7d942
paccTOsSTHUS
C .
79 - ACTEMATHEAIUDE SHAHIH . 1 https://m.edsoo.ru/dd1173e8
MHOFOFpaHHI/IK H €TI0 3JICMECHTHI
IT .B :
80 VDAV BN DAV 1 https://m.edsoo.ru/51ff5abc
[IpaBunbHas nupamuia
I1 T
81 PH3MA. 2 PAMAT I HATJIORHAA 1 https://m.edso0.ru/68bb5bec
npusMsl. [IpaBuibHas npusma
[IpssmMoit napaymenenunen,
82 MIPSIMOYTOJIBHBIN TTapajuIeICUIIE], 1 https://m.edsoo.ru/8515ba52
KyO
B .T
83 Ijmymme MHOTOTPAHHIIH. L copema 1 https://m.eds00.ru/86151552
Ditnepa
Beinykisie MHOrorpannuku. Teopema
84 Olinepa. IIpaBunpHbIe 1 1 https://m.edso0o.ru/624c65e7
MOJTYTPaBHIbHBIE MHOTOTPAHHUKH
K 0
85 \ OHTPOJIbHA pa ,(')Ta 1 https://m.edso0.ru/9ac392c8
MHororpanHuku
1
86 PR 1 https://m.edsoo.ru/b744c9ec
MPOCTPAHCTBE
87 CymMma BEKTOpOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3zHocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbc
89 [IpaBuiio napamnenenunena 1 https://m.edsoo.ru/a8b5abla
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/2a5d2dcl



https://m.edsoo.ru/82ba2777
https://m.edsoo.ru/69a7d942
https://m.edsoo.ru/dd1173e8
https://m.edsoo.ru/51ff5abc
https://m.edsoo.ru/68bb5bec
https://m.edsoo.ru/8515ba52
https://m.edsoo.ru/86151552
https://m.edsoo.ru/624c65e7
https://m.edsoo.ru/9ac392c8
https://m.edsoo.ru/b744c9ec
https://m.edsoo.ru/29ad6e37
https://m.edsoo.ru/da162dbc
https://m.edsoo.ru/a8b5ab1a
https://m.edsoo.ru/2a5d2dc1

Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1 https://m.eds00.ru/92765464
IJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1 https://m.edsoo.ru/fd6b44a5
B
93 BIIHCISHHE YITA MEALY BEKTOpaMH 1 https://m.edsoo.ru/e634d38a
B IIPOCTPAHCTBE
94 [Ipocreiinme 3a1aun ¢ BEKTOpaMH 1 https://m.edsoo.ru/3d5b22ec
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 https://m.edsoo.ru/6b87c2da
96 [Ipocreiinme 3a1aun ¢ BEKTOpaMH 1 https://m.edsoo.ru/b9b6d54f
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1 https://m.edsoo.ru/24e7b226
6006
98 Oto HuleHHe 1 CHCTEMATHSAtIT 1 https://m.edso00.ru/22247c8c
3HAHUU
O06o0meHne 1 cucTeMaTU3aIUs
99 . 1 https://m.edsoo.ru/eb16c6la
3HAHUU
100 HToroBasi KOHTpOJIbHASA paboTa https://m.edsoo.ru/eca25dd6
101 Hrorosas koHTpOIBHAS paboTa https://m.edsoo.ru/13be7183
102 O606erHHe 1 CHCTEMATHSAtI 1 https://m.edso0.ru/c8863892
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME
11 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnble IIpakTuyeckue
n/n Bcero H3ydeHusi  oOpazoBaTe/ibHbIE
padoTshI padoThI
pecypchbl
1 IToBTOpenue TeMsl "KoopauHarbl 1 https://m.edsoo.ru/c7ce9c2f



https://m.edsoo.ru/92765464
https://m.edsoo.ru/fd6b44a5
https://m.edsoo.ru/e634d38a
https://m.edsoo.ru/3d5b22ec
https://m.edsoo.ru/6b87c2da
https://m.edsoo.ru/b9b6d54f
https://m.edsoo.ru/24e7b226
https://m.edsoo.ru/22247c8c
https://m.edsoo.ru/eb16c61a
https://m.edsoo.ru/eca25dd6
https://m.edsoo.ru/13be7183
https://m.edsoo.ru/c8863892
https://m.edsoo.ru/c7ce9c2f

BEKTOpa Ha MJIOCKOCTH U B
npoctpaHctae"

IToBTOpenue temsl "CkaisspHoe

2 " https://m.eds00.ru/49d29f46
MIPOU3BEJICHNE BEKTOPOB
[ToBTOpenue TeMbl "Beruucienue

3 yIjia MeX1y BEKTOpaMH B https://m.edsoo.ru/ech2a824
npocTpancTae”
[ToBTrOpenue Temsl "YpaBHEeHUE

4 MPSAMOM, MPOXOAAIIEH Yepe3 1Be https://m.edsoo.ru/7a5e9713
TOYKH"

5 YPABHEHHE II0CKOCTH, HOPMAITE, https://m.edsoo.ru/24171bae
ypaBHEHHUE MIJIOCKOCTH B OTPE3Kax

6 ¥PABHEHHE [I10CKOCTH, HOPMAIE, https://m.edsoo.ru/dec14c37
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekTopHoe nmpousBeneHue https://m.edsoo.ru/de683aaa

8 Jlneiiiibie Hepaperctna, JMHeitoe https://m.edsoo.ru/f72c7fa9
MpOrpaMMHUpPOBaHUE

9 JlMHeHHbIC HEpABEHCTRA, THHEHHOS https://m.edsoo.ru/d21cf6ee
MIPOrpaMMUPOBAHHE
AHaJIUTUYECKUE METObI pacuéra

10 yria MEeXAy IpsIMbIMU B https://m.edsoo.ru/d1fa9d71
MHOTOTpaHHUKAX
AHaJIUTUYECKUE METObI pacuéra

11 yria MeXy MI0CKOCTSIMU B https://m.edsoo.ru/fe24d456
MHOTOTpaHHUKAX

12 Doy pacCTOSHIS OT TOHKI 10 https://m.edso00.ru/5b56823d
IJIOCKOCTH B KOOPJIMHATAX

13 Haxoxaenne paccTosHUI OT TOYKH https://m.edsoo.ru/9ef42fa7



https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/f72c7fa9
https://m.edsoo.ru/d21cf6ee
https://m.edsoo.ru/d1fa9d71
https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7

710 TDIOCKOCTH B KyOe

14

15

Haxoxnenue paccTossHUM OT TOUKH
J10 ITUIOCKOCTH B ITPaBUJIbHOMN
nupamMu/ie

KonTponbnas pabora

" AHanmuTHYecKas reomeTpus"

https://m.edsoo.ru/25bclef2

https://m.edsoo.ru/1f7ea33f

16

CeueHust MHOTOI'PaHHUKOB:
CTaHJapTHbIE MHOTOTPAaHHUKHU

https://m.edsoo.ru/416bc79c

17

18

19

Ceuenus MHOT'OI'PpaHHUKOB: MCTOQ
CJICI0B

Ceuenus MHOI'OI'PaHHHUKOB:
CTaHAAPTHBIC IIJIOCKOCTH,
MCPCCCUCHH IIPAMBIX U IIOCKOCTEH

[TapamiensHbIe IpsIMBIE U
IJIOCKOCTH: TIapajlIeIbHbIE CEUECHUS

https://m.edsoo.ru/1273ffb9

https://m.edsoo.ru/a2cd38a4

https://m.edsoo.ru/e4b889fd

20

21

22

23

[TapamiensHble IpsIMBIE U
IJTIOCKOCTH: Pac4y€T OTHOLIECHHI

HapaJ'IJ'IeJ'ILHLIe IpsAMBIC U
IIOCKOCTH: YTJIBI MCKIY
CKpCHIIUBAIOIHUMHUCA ITPAMBIMU

[leprienauKyNApHBIE IPSMBIE U
IJIOCKOCTH: CTaHJApPTHBIE Maphbl
MEPIEHIUKYIIPHBIX TUIOCKOCTEN U
NPSIMBIX, CHMMETPUHU
MHOTOTPaHHUKOB

[leprienAuKyNApHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEePIEeHANKYIIIpax

https://m.edsoo.ru/b12282ed

https://m.edsoo.ru/bd78ac3a

https://m.edsoo.ru/f767e671

https://m.edso00.ru/9392d44f



https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed
https://m.edsoo.ru/bd78ac3a
https://m.edsoo.ru/f767e671
https://m.edsoo.ru/9392d44f

24

IlepnenquKysipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OIPaHHUKAX

https://m.edsoo.ru/6e7bf7cl

25

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CooopakxeHust Moa00us

https://m.edsoo.ru/9baad726

26

27

28

[ToBTOpEHUE: MIOIIAAN
MHOTOYTOJLHUKOB, ()OPMYJIBI JIS
TIomaaen, COoOpakeHHs TOT00MS

[ToBTOpEHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

IImomanu ceuennii
MHOT'OTPaHHUKOB: TIIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
cO00pakeHUsI MOA00HS

https://m.edsoo.ru/d633eedb

https://m.edsoo.ru/fc911a8e

https://m.edsoo.ru/d81cea87

29

IImomann ceuenuii
MHOTOTPaHHUKOB: TUIOIIA U
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
co00pakeHUsl MoA00HS

https://m.eds00.ru/83b98d39

30

KonTponbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEUCHUS
MHOTOTPaHHHUKOB"

https://m.edsoo.ru/d2658ebd

31

32

O61éMm Tema. O0beM
MPSMOYTOJIBHOTO TIapaJuIeIIeTHIe /1a
3anaun 00 yaABOCHUU Ky0a, O
KBaJIpaType Ky0a; O TPUCEKIUH yriia

https://m.edsoo0.ru/826e23fb

https://m.edsoo0.ru/522e867e

33

CrepeomeTpuyeckue 3a1auu,

https://m.edsoo.ru/2667e6de



https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/9baad726
https://m.edsoo.ru/d633eedb
https://m.edsoo.ru/fc911a8e
https://m.edsoo.ru/d81cea87
https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/d2658ebd
https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/2667e6de

CBS3aHHBIE ¢ 00BEMOM
IPSIMOYTOJIBHOTO MapajuIesenuie/ia

34

35

[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUHUCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO MapasuIeyenuIieia

O0BEM IPSIMO TPU3MBI

https://m.edso0.ru/41398a71

https://m.edsoo.ru/ala4466b

36

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BHIYHCICHUEM 00bEMOB
MPSMOU MPU3MBbI

https://m.edsoo.ru/lee258f4

37

38

39

40

[MpuksaaHbie 3a1a491, CBSI3aHHBIC C
00BEMOM MIPSIMOH PU3MBI

Brruncienue 00EMOB TEI C
MOMOIIBIO OIIPEACIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

Brrunciienne 00bEMOB TE C
MTOMOIIBIO OTIPEAEeNEHHOTO
uHTerpana. O6bEM MUpaMU/IbI
®opmyrna 00bEMa MUpaMUIbL.
OTtHoleHNEe 00bEMOB TUPAMU] C
O0IIKM YTIIOM

https://m.edsoo.ru/5b64ebdb

https://m.edsoo.ru/ca7dbf2d

https://m.edsoo.ru/c4e2e5c6

https://m.edso0.ru/91672d2f

41

dopmyrna 00bEMa MUPaMUIbL.
OTtHomIeHNEe 00HEMOB TUPAMHUT C
O0IIKM YTIIOM

https://m.edsoo.ru/5bcdeb66

42

43

CrepeomeTpuuecKue 3a1auH,
CBsI3aHHBIE C O0OBEMAMH HAKJIOHHON
MIPU3MBI

CrepeomeTpuueckue 3a1aum,

https://m.edsoo.ru/cfbc984c

https://m.edso0.ru/95db2799



https://m.edsoo.ru/41398a71
https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/1ee258f4
https://m.edsoo.ru/5b64ebdb
https://m.edsoo.ru/ca7dbf2d
https://m.edsoo.ru/c4e2e5c6
https://m.edsoo.ru/91672d2f
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CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/TBI

44

45

46

[TpukiagHbIe 3a0a9H 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKJIOHHOM MTPU3MBI

[IpuknagHbie 3a1a91 10 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM TTUPAMUIBI

[Ipumenenune 00bEMOB. BerunciaeHue
paccTostHUsA 10 IIIOCKOCTH

https://m.edsoo.ru/55d4f1b7

https://m.edso0.ru/9d64515e

https://m.edsoo.ru/4e19ech6

47

48

49

KonTponbras padota "O0béM
MHOrOrpaHHuKa"

[Munuaapudeckas MOBEPXHOCTb,
o0pasyromye UIHHAPHYECKON
ITOBEPXHOCTHU

Hunuaap. Ipamon kpyrosou
uuuHAp. [nomans noBepxHocTH
LWIMHIpa

https://m.edsoo.ru/db67181c

https://m.edsoo.ru/278d4dfd

https://m.edsoo.ru/f83ee683

50

Konnueckas noBEpXHOCTB,
oOpa3zyromire KOHMUYeCKOU
nosepxHocTu. Konyc

https://m.edsoo.ru/bcdfefab

51

CeueHune KOHyca TUIOCKOCTHIO,
MapaieIbHOMN MJIOCKOCTH
OCHOBAHUsA

https://m.edsoo.ru/2e5al1f29

52

53

VYceuénnslit konyc. M3o00paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB
[Tnomanas 60KOBOI MOBEPXHOCTH U
IIOJIHOYW ITOBEPXHOCTU KOHYCa

https://m.edsoo.ru/475fea2c

https://m.edsoo.ru/9ac1444e

54

[Tnomane 60KOBOI MOBEPXHOCTH H

https://m.edso0.ru/1325f3dd



https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/9d64515e
https://m.edsoo.ru/4e19ecb6
https://m.edsoo.ru/db67181c
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/f83ee683
https://m.edsoo.ru/bcdfefa6
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https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd

IIOJIHOW ITOBEPXHOCTU KOHYCa

55

56

57

CrepeoMeTrpuuecKkue 3aa4n Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
IIOCTPOECHUEM CEYEHUH LUIMHAPA,
KOHYCa

CrepeoMeTrpuuecKkue 3aa4n Ha
JIOKa3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUM LUIMHAPA,
KOHYCa

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
OUJINHAPOM

https://m.edsoo.ru/76844cf2

https://m.edsoo.ru/c3a8bde9

https://m.edsoo.ru/d2del3ca

58

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
OUJINHAPOM

https://m.edso0.ru/3897dad5

59

60

61

Cdepa u map

Ilepeceuenue cepsl u mapa ¢
iockocTelo. Kacanue mapa u
cdepsl mIocKocThi0. Bua u
n300pakeHue napa

[Mepecedenue cheps U mapa ¢
iockocTelo. Kacanue mapa u
cdepbl MIOCKOCThIO. Bua u
n300pakeHue mapa

https://m.edsoo.ru/fb7912b1

https://m.edsoo.ru/c1475e77

https://m.edsoo.ru/af4a7147

62

VYpasuenue chepsl. [Lnomans cheps
U €€ yacreu

https://m.edso00.ru/2474b359

63

64

Cummetpus cdepsl u mapa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,

https://m.edso0.ru/c23ec878

https://m.edsoo.ru/df97bd97



https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/c3a8bde9
https://m.edsoo.ru/d2de13ca
https://m.edsoo.ru/3897dad5
https://m.edsoo.ru/fb7912b1
https://m.edsoo.ru/c1475e77
https://m.edsoo.ru/af4a7147
https://m.edsoo.ru/2474b359
https://m.edsoo.ru/c23ec878
https://m.edsoo.ru/df97bd97

IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHNUE,

65 CBSI3aHHBIE CO CEPOH U mapom, https://m.edsoo.ru/d324ea75
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO
II a, € 3a71a9H, CB3a € co

66 pHKHy JUHDIC SAIATHI, CHASAHIbL https://m.edso0.ru/95a815fb
cdepoii u mapom
[ToBTOpEHUE: OKPY)KHOCTH HA

67 IUIOCKOCTH, BEIYHCIIEHUS B https://m.edsoo.ru/67dda7ee
OKPY)KHOCTH, CTAHJIAPTHBIC TIOA00HS
Paznuunble KOMOMHAIIAN TEI

68 t https://m.eds00.ru/447414f7
BpallleHUs 1 MHOTOTPAaHHUKOB
3 "T

69 AAQTIITTIO Teme Tea H" https://m.edsoo.ru/7f99de3a
IOBCPXHOCTHU BpAILICHHUA
3 "T

70 LA TIO Tene ~ T H" https://m.eds00.ru/a97b28ca
MOBEPXHOCTH BpaIllEHUS
KonTponbras pabora "Tena

71 HIPOIIbHAZ paboT "n 1 https://m.edso00.ru/e8a5476
MOBEPXHOCTH BpaIllEHUS
O0Be .T 0

72 T’_?M HHTHRApa. Leopema o https://m.edso0.ru/961d78a8
00BEME TIPSMOTO ITUITUHPA
Brruncienne 00bEMOB TEJI C

73 MIOMOIIIBIO ONPEIETEHHOTO https://m.edsoo.ru/8cf5adc7
unTerpana. O6bpE€M KoHyca
I1 0 i i

74 JTOTHA/IH DOKOBOH M HOTHOH https://m.eds00.ru/172d4f55
MOBEPXHOCTH KOHYCa

75 CrepeomeTpHuyuecKue 3a1a4H, https://m.edsoo.ru/29beaf77



https://m.edsoo.ru/d324ea75
https://m.edsoo.ru/95a815fb
https://m.edsoo.ru/67dda7ee
https://m.edsoo.ru/447414f7
https://m.edsoo.ru/7f99de3a
https://m.edsoo.ru/a97b28ca
https://m.edsoo.ru/e8a547f6
https://m.edsoo.ru/961d78a8
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https://m.edsoo.ru/172d4f55
https://m.edsoo.ru/29beaf77

CBSI3aHHBIE C BHIYKMCIIEHHEM 00BEMOB
OUJIMHApPA, KOHYCa

76

77

[Ipukiiagueie 3aga4u 110 TEME
"OOBEMBI U IIOIIAIN TTOBEPXHOCTEH

Ter"

OO0BEéM 11apa ¥ MapoBOTro CEKTOpa.
Teopema 006 00bEMe mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1a4H,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
mapa, mapoBOTro CETMEHTa U
IIIAPOBOTO CEKTOPA

https://m.edso0.ru/88d75145

https://m.edsoo.ru/e5667d27

78

[TpuknaaHbIe 3a1a9U 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM I1apa | TUIOIMAIBI0 CPEpHI.
COOTHONICHUST MEXTY TUTOMIAISIMHI
MOBEPXHOCTEN U 00BbEMaMHU
MOIO0OHBIX TEJ

https://m.edsoo.ru/5efcff8e

79

[TomoOHbIE TENa B MPOCTPAHCTRE.
N3menenune o0bEMa mipu mo100m.
CrepeoMeTpuueckue 3a1auu,
CBsI3aHHBIE C BEIYMCIIEHUEM 00BEMOB
TeJ U TUIOIaiel TOBEPXHOCTEH

https://m.edsoo.ru/26cleada

80

81

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX

TEI

JIBM>KEHUSI IPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (puryp. OOume cBoiicTBa
NBIKCHUHU

https://m.eds00.ru/91c864f2

https://m.edsoo.ru/e8d891e8



https://m.edsoo.ru/88d75145
https://m.edsoo.ru/e5667d27
https://m.edsoo.ru/5efcff8e
https://m.edsoo.ru/26c1eada
https://m.edsoo.ru/91c864f2
https://m.edsoo.ru/e8d891e8

82

Buel 1BukeHMI: napaieIbHbIN
MEePEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPAMOM

https://m.edsoo.ru/75255d4b

83

[IpeobpaszoBanus nmomoowus. [Ipsmas
u cdepa Ditnepa

https://m.edso0.ru/d168c275

84

85

FCOMCTpH‘I@CKI/IC 3aJa4ud Ha
IMPUMCHCHUC ABVIKCHUS

Kontposbhas padora "BekTopsl B
npoctpaHcTae"

https://m.edsoo.ru/1daa4342

https://m.edsoo.ru/daeb232d

86

O6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTeMaTH3alusl 3HAaHHU:
"[lapanienbHOCTh NPSAMBIX U
MJIOCKOCTEH B mpocTpaHCcTBE"

https://m.edsoo.ru/ff53f867

87

88

89

O6o06matomiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CHCTEeMaTH3alus 3HaHU: "BekTopbl
B IIpOCTpaHcTBE"

O6o061matomee nopropenue 11
MOHSATUN U METOJIOB Kypca
reometrpuu 10—11 kmaccos,
cucTeMaTtu3alius 3HaHuil: "BexTopsl
B IpOCTpaHcTBE"

O6o061matomee nosropenue 11
MOHSATUN U METOJIOB Kypca
reomerpun 10-11 xnaccos,

https://m.edsoo.ru/89b29e3d

https://m.edso0.ru/71e78941

https://m.edsoo.ru/25f8ecf8
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cucreMaru3anys 3Hanuii: "O0bem
MHOTOIpaHHUKa"

90

Oo6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kinaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOIpaHHUKa"

https://m.edso00.ru/68371e98

91

O6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
cuctemaTtusanus 3Hanuit: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

https://m.edso00.ru/81595c6hb

92

Oo6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
cucremaru3anus 3Hanui: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIIBIX

TCI

https://m.edsoo.ru/6d737c4c
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94

95

WroroBas koHTpoJsibHas paboTa
HToroBast KOHTpOJIbHASA paboTa

[ToBTOpenue, 0600IEeHNE U
CUCTeMaTH3aIvsl 3HAaHUH

https://m.edsoo.ru/5752266a

https://m.edsoo.ru/52cc9dal

https://m.edsoo.ru/ba2b4522

96

Hcropus pa3sBUTHS CTEPEOMETPUM
KaK HayKU U €€ poJb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/7fd69e7c

97

Hcropus pasBUTHS CTEPEOMETPUM

https://m.eds00.ru/2867b89c¢c
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KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/43115873

99

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayKHU U €€ pojb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/4cc117b3
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Hcropus pa3BUTHS CTEPEOMETPUM
KaK HayKd U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HUX NPU PELICHUU
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh HOHATHAMU: TMAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYIPaHHBIA YroJ, TPaHH ABYTPAHHOIO YT,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHI
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, PaBHJIbHBIH MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BH/bl MHOTOIPDAaHHMKOB (IMpamMuaa, IpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/]I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/] CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEelICHHH  CTaHIAPTHBIX MaTeMaTHYeCKHUX 3aJad Ha  BBIYHCIICHUE
pacCTOSTHUN MEXIy ABYMs TOYKAMH, OT TOYKH O TIPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TIPSMBIMA
Pemate 3a7aun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpas3iam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKAE METOMBI TIPH

pPEIICHUN CTAaHAAPTHBIX MAaTCMATUUYCCKHUX 3adad Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMU, MCEXIY prlMOﬁ U IIIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMua) ¢ MpUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINAISIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpBI
W3Bnekarp, mnpeoOpa3oBbIBaTH W HMHTEPIPETUPOBATh WH(POPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 [IpumensaTh mpocTedinne MNpOrpaMMHBIE CpEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUHN CTEPEOMETPUUYECKHX 3a71a4
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUPOJE U
' KU3HH, PAcllO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHATH MOTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh peajbHbBIC
CUTYallUH ¥ MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MOUCKA PEIICHHUS
MaTeMaTHYeCKU C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM M€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewaTb ~ MpakTMYECKWE  3aJaud,  CBS3aHHbIE C  HAXOXJICHHEM
reOMETPUUYECKUX BEITUYNH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHUYECKAs IOBEPXHOCTb, OOpasyromue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHS TEIl BPAIICHHS
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepbl U MITOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOW, OCHOBAHME INAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIAJM  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUS MEXKY IIOMAASIMK TOBEPXHOCTEH B 00bEMaMu
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (QUTYypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (QUTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTh CEUYCHHS TEl
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEINOoNaraloliiX HECKOJIbKO IMIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKECHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0ramaroT

HpI/IMeHHTL I[IpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPaMH, CKAJIAPHOC MPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHBLIC W
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuth cymMy BEKTOpPOB M MpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIEHUH U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHJApPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKUX 3a/1a4

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTHU4ecku cGopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH peabHbIE
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox
7

7.1

7.2

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsimMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, apaliesIbHbIE
M CKpeliuBarouecss npsmble. [lapamiensHOCTP MHPSMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE: NapajUiebHble NpPsIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NApAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
napajulesibHblE IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIockocTel. IIpocreiimme
IIPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TEeTpa’ap, KyO, mapauienenunen,
IIOCTPOEHUE CEUYECHU I

7.3

7.4

[lepieHAUKYIAPHOCTh MPSAMOM U IUIOCKOCTH: TMEpPHEHAMKYISpHbIE TpSIMbIE B
IIPOCTPAHCTBE, MPSMbIE NapAJIENbHbIE U MEPIEHAUKYIISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPHEHANKYJIIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMa O IPSIMOU NEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEKIY NMPAMOU H IIJIOCKOCTBIO, IBYTPAHHBIN
yroJl, IMHENHBIA yroja AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IUIOCKOCTh. [lepneHInKyIsIpHOCTD MJIOCKOCTEN: NMPU3HAK MEPIEHIUKYIIPHOCTH IBYX
mockocTel. Teopema 0 TpEX NMeprneHaUKYIApax

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJIbIE U
HEBBIIIYKJIbIE MHOIOI'PAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroibHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
IIOJIHAsL TIOBEPXHOCTh Ipu3Mbl. [lapaienenumnen, NpsMOYTroibHBINA MTapajuleIeIue]] U
ero cporcrea. [Iupamunaa: N-yrosibHas NUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBasi W TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpPaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OJeMeHTBl TOpu3Mbl M nUpaMmuabl. lIpaBuibHBIE MHOIOTPAaHHUKH: TOHSTHE
IIPaBUJIBHOTO MHOTIOTPAHHMKA, IIpaBWJIbHAs IIpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYrojibHas MUPaMUa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPAaBWIBHBIX MHOTOIPDAaHHUKAaxX: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus




IMMPU3MBI U TUPAMUIBI

7.5

7.6

7.7

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPHUA OTHOCUTCIIBPHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIEMEHTHI CUMMCTpPUU B nmupaMuaax, napaujicjicnmIic1ax, IMpaBUJIbHBIX
MHOTI'OIrpaHHHUKax

Bbluucnenue >1€MEHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yriasl. Ilnomans
OOKOBOI IOBEPXHOCTH U ITOJHON IIOBEPXHOCTHU MPSAMON IPU3MBI, IUIOIIAb OCHOBAHHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTU NpAMOM mpu3msbl. [1nomans 60koBOI MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHONW IUPAMMIBI, T€OpPEMa O IUIOIIAANA YCEYEHHOM INHUPAMUJIBI.
[onsarue 06 06véme. OOBEM nUpaMuIbl, IPU3MBI

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXIY IUIOMAASIMHU ITOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KVIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOMIUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UAJTUHIPUYECKOW ToBepXHOCTU. [{unmHap: ocHoBaHUsS W OOKOBasi MOBEPXHOCTH,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yroliie KOHMYECKOH MOBEPXHOCTH, OCh M BEPIUIMHA
KOHWYECKOW moBepxXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromias U OcCh,
MJI0maas OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrolue u
BBICOTA, OCHOBAHHS U OOKOBasi TOBEPXHOCTh

6.3

6.4

Cdepa u map: ueHTp, paauyc, JuameTp, IUIoHalb MoBepxHocTU cheprl. Baumuoe
pacnosoxeHue cepsl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomanb

cdepbl
N300pakeHue Tes BpallleHHsl Ha MII0CKOCTH. Pa3BépTka HunmHApa 1 KOHyca

6.5

KoMOuHamu e BpauieHus: 1 MHOrOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJIO0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 oO6BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIFHOTO TapajuieNienunena u cieacTeus u3 He€. O0bEM NWIMHIpA, KOHYCA.
O6béM mapa ¥ miomaab cepsl

ITonoGHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IIJIOMIAAIMH TTOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust nuiIMHApa (MapajUieIbHO W TEPHEHAUKYISIPHO OCH), CEYEHMsI KOHyca
(mapasuiebHOE OCHOBAHHIO M IIPOXO/AIIee Yepe3 BEpIINHY), CEUeHUS I1apa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBe. CllOK€HHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenumnena. Pemenue 3aaa4, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOPaMH




[IpsiMmoyronbHasi cucTteMa KOOpAMHAT B TmpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOJd MexAy BekTopamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB. BblUMcieHHE YIIIOB MEXAY HPSIMBIMH U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBII METO/ MIPH PELICHUN T€OMETPUUYECKUX 3a/1a4

6.10

MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMpoBePSIeMOro  OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUSA oOpa3zoBaHus

Bnagenue Meromamu J0Ka3aTeNbCTB, AJITOPUTMAMH pEIICHHS 3a/ay;
yMeHue (GOpMyIHpOBATH W ONEPHUPOBATH MOHATHIMH: ONpEACITICHHUE,
akcuoma, TeopeMma, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE W MPOTUBOIOJIOXKHOE YTBEPXkACHHUE, MPUBOAUTH MPUMEPHl U
KOHTPIPUMEPLI, HCIIOJIb30BaThL MCTO/ MaTeMaTUYECKOU HHAYKIOWH,
MIPOBOAMTD JI0KA3aTeNbHbIC PACCYKICHUS MIPHU PELICHUH 3a]a4, OlEHUBATh
1 JOTUYECKYI0  IPaBUIBHOCTb  PACCyKICHUN; YMEHHE OIEPHUpPOBATH
MOHATUSMH: MHOXECTBO, MOJAMHOKECTBO, ONEpalyyd HaJ MHOXXECTBaMHU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OIMmrUCaHusd pCaIbHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHATUSAMH: HATypaJIbHOE YHCIO, LEI0E€ YHCIIO,
CTEIIEHb C LIENBIM I10KA3aTelIeM, KOPEHb HATypPAJIbHOM CTENEHM, CTEINEHD C
pallMOHAIBHBIM TOKA3aTeNIEM, CTENEHb C JECWCTBUTEIbHBIM MOKA3aTEIEM,
norapudmM dYHCIa, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
2 OCTaTOK IO MOAYJI0, PalMOHAIBHOE YHCIO, HPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypPAJIbHBIX, LENbIX, PALMUOHAIBHBIX, JEHCTBUTEIBHBIX
YHUCeN; YMEHUE UCITIOIB30BaTh MMPU3HAKHU JIETUMOCTH, HAMMEHBIITUN OOIIIHIA

JACIIUTCIIb W HAWMMCHBIICC 0611166 KpaTHOC, aJITOpUTM EBknuma npu

pE€IICHUN 3aJa4; 3HAKOMCTBO C pa3JIMYHBIMH IO3MIIUOHHBIMH CHUCTEMaMHU




CUHCJICHHS; YMEHHUE BBITIOJIHATH BBIUMCICHNE 3HAUCHUH U IPeoOpa3oBaHuUs
BBIPQXXCHUI CO CTENEeHSMH W Jorapudmamu, mpeoOpa3oBaHus IPOOHO-
palMOHANBHBIX  BBIPAKECHHH; yMEHHE  ONEPUPOBATh  IOHATHUSMU:
MOCIIE0OBATEIHHOCTh, apU(PMETHUECKass TPOTPECCHS, TEOMETPUYECKas
mporpeccusi, OCCKOHEYHO YOBIBaIOIas TIeOMETpHYecKas IPOTrPecCus;
yMEHHUE 3a/1aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHCIIO0, COMPSDKEHHBIE KOMIUIGKCHBIC YHCIA, MOIYJAbh M apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amMcu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOJIUTEH MIPUMEPHI HCIIOH30BAHMS KOMIUICKCHBIX YHCEN; ONMEePUPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC PpCIIATb YPABHCHUA,
HCPaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHCTCMbI IJId PCIICHHA MAaTCMAaTHYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (PYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUU, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (QyHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMs, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPHUUECKUN U
¢bu3nyecKuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
MHTETpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKUIUH; yMEHHE
BBIUMCISATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOH K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE HCIIONB30BaTh MPOU3BOJIHYIO Ul HCCIeNOBaHUA (YHKIHH,

HaXOJUTh HAuOOJbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKIHM; CTPOUTh




rpadMKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM allmapaTa MaTeMaTH4eCcKOTro
aHaM3a; TPHUMEHSTh TPOU3BOIAHYIO ISl HAXOXKIACHHUS HAWIYYIIETrO
pelieHusT B TPUKIAAHBIX, B TOM YHCIEC COLUUAIBHO-YKOHOMHUYECKUX U
bu3MYECKUX 3a7a4ax; HAXOAUTh TUIOMATU U O0BEMBI PUTYp C MTOMOIIBIO
UHTErpaia; MPHUBOAHUTH TPUMEPhl MATEeMaTHYECKOTO MOJCIHPOBAHUS C

OMOIIIbI0 AU PepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, 0OpaTHas (yHKLN,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUM, MOKa3aTelbHas U
norapupmuueckasi (yHKIHH; yMEHHE CTPOUTh TpapuKH H3yYSHHBIX
GbyHKIMI,  BBIIONHATH  MpeoOpa3oBaHus  rpadgukoB  GyHKIH,
UCTIOJB30BaTh TPa(uKH Ui U3ydeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 33134 M3 APYIHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH Ui pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh pPE3YIbTATOB;, YMEHHME MOJCINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apu(MeTHuuecKoe, MeIuaHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHWE H3BJIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha Iuarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOILIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMALlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeN0BaTh
CTAaTHCTUYECKUE [aHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKux

MCTOHOB U 3JICKTPOHHBIX CPCIACTB, Fpa(bI/IquKI/I nucciaeaoBaTb COBMECTHBIC




HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCcerBaHUs U IMHEIHON perpeccun

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE
CcOOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS; yMEHHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TpadUUyecKUX METOJO0B; MPUMEHSTh
(GOpMyIIBI CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOMN
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
MNOHATUSIMM:  Cy4ailHass BeJIMYMHA, paACHpeleiIeHHEe BEpOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWE, JUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIy4ailHOM  BeNMYMHBL, (YHKUMU paclupeieNeHuss W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeelicHui; yMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIpe/IelICHUI ISl pelIeHUs 3a1a4;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
WCCJICIOBAaHHM, YMEHUE TPUBOJUTH TMPUMEPHl NPOSBICHUS 3aKOHA
OONBIIUX YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OTEepUPOBATh MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YMCIO COYETAHUU,
YHCII0O  TIEPeCTaHOBOK, OwHOM  HpIOTOHA; yMEHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DAKThl U PACCYXKACHUS IJI PEHICHUs 3ajay; OllEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIﬁ pe3yiibTat

YMeHHe omnepupoBaTb IOHATHUSAMH: TOYKA, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, I1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAy IpSIMbIMH,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
paccTostHUE OT TOYKM 1O IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4eCKHe
MOACIN C TIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un

10

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mNapajuienenunesa, Mpu3Ma, NOHpamMuia, (urypa M TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOmaib

MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O0bEM KyOa,




11

12

NPSMOYTOJIBHOTO Tapajuleenunea, HTHPaMUAAbl, HPU3MBI, LWIMHAPA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHS KOHYyca M LMIMHIPA,
napajulelbHble OCH WJIM OCHOBAHWIO, CEYEHHE INapa, IUIOCKOCTb,
Kacamomasacs cdepbl, IUWINHIPA, KOHYCAa; yMEHHE CTPOUTb CEUYCHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAIICHHS, UX CEUCHHs, B TOM YHUCIIEC C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHUS U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JOTOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh NOHATHSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOMO0MS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh PaBHbIC U IOJ0OHBIC (UTYpBI, B TOM 4YHCJIEC B IPUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUICCKHE OTHOUICHHUS TIPH
peLICHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 peabHOM KHM3HH, YMCHHUE BBIYUCIATH TCOMETPUYCCKUE BEITHMYUHBI
(mMHA, yrom, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJB3YS
u3ydyeHHble (QOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab cheprl; 00béM Kyoa,
NPSMOYTOJBHOTO —TapajieNienunena, TUPaMUAbl, MPU3MBIL, TUIUHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKEHHWE BEKTOopa Mo 0Oaswmcy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YIOJ MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHU TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMcTOB
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YMenne BRIOMpATh MOAXOMSIIAA METOJT JJISI PEIICHUS 3a/1a4i; TOHUMAaHHE
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJIUTH IPUMEPHI MAaTEMAaTUUECKUX

OTKPBITHA POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1 Yucna v BBIYUCICHUS

11 Hatypanbnble u uenbie uncna. [Ipu3Haku JeNMMOCTH LIETIbIX YHCe

12 Panmonaneupie uncna. OOBIKHOBEHHBIE M JECATHYHBIE ApOOH, MPOLEHTHI,
' OCCKOHEUYHBIC MTEPUOJUUCCKHUE TPOOH

13 Apudmernaeckuit KOpPEHb HaTypajlbHOU CTEIICHH. HelictBus c
' apru(METHUYECKUMH KOPHIMHU HATYpaIbHOH CTETIeHN

14 Crenenb ¢ 1menbiM nokazateneM. CTemeHb C palMOHAIbHBIM I10Ka3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyCc, KOCHHYC M TaHTEHC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTApUPMBI

JleiictButenbHbie 4uciia. ApuMETHUECKHE OINEpaluu C JICHCTBUTEIBHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYUCICHHS, MpPaBWIA OKPYIJICHHS, NPUKHUIKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHU

1.8 [IpeoOpazoBanue BhIpaKeHUH

1.9 KomruiekcHble yncia
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [TokazarenbHble U orapupMuyecKue ypaBHEHHs

2.5 Llenbie U POOHO-pAIOHAILHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBa

2.7 [TokazarenbHble U JIorapupMuIecKiue HEpaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIMY U TpadUKu

3.1 Oynk1us, cnocodsl 3aganug GyHkuun. ['paduk Qyaxiumu. Bzanmuo obGpaTHbIe




¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepruogunueckue GpyHKINHI

OO6nactp ompeneneHuss ¥ MHOXECTBO 3HaueHWi ¢ynkiun. Hymn ¢yHkmm.

[IpoMeXyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.

32 MakcumMymMBbl 1 MUHUMYMBI QyHKIMHA. HanOosplnee W HaMMeHbIee 3HAYCHUE
(GYHKIIMH Ha TPOMEXKYTKE
33 Crenennass (pbyHKUIMS C HaTypaJbHBIM M II€JBIM ITOKa3aTteneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIIHH, UX CBOWCTBA U TpapUKU
36 Touku paspsiBa. AcumMnToThl TpadukoB (yHkumii. CoiicTBa (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIBHOCTEH
38 Apudmernueckass W reoMeTpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' IPOIICHTOB
4 Hayana maTemaruueckoro aHaiusa
4.1 [TpousBoanas ¢pyukiuu. [Ipon3BoiHbIE 31€MEHTAPHBIX (YHKITHIA
[IpumeHneHne NpPOM3BOAHOW K HCCIENOBaHHIO (DYHKIMH Ha MOHOTOHHOCTH H
4.2 9KCTpeMyMbl. HaxokaeHne HanOOJbIIer0 ¥ HAMMEHBIIEro 3HA4YCHHUsS (QYHKIMU
Ha OTpe3Ke
4.3 [TepBooOpa3znas. MHaTErpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmmcarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 TCeomerpus
7.1 @durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




