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INOACHUTEJIBHAS 3AIINCKA

['eomerpusi siBisieTcss OAHMM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHMsl, TaK KaKk 00ECHeurnBaeT BO3MOXKHOCTb M3yU€HHUS JUCHUIUIMH €CTECTBEHHO-
Hay4HOW HaIlpaBJIEHHOCTH M IPEIMETOB I'yMaHUTAapHOro Hukia. IIockonbKy jiornueckoe
MBbIIIIJIEHWE, (QOpMUpPYEMOE MpU H3YYEHUH OOYYAIOIIMMHCS TOHSATUHUHBIX OCHOB
reOMETpUH, IIPU JOKA3aTeIbCTBE TEOPEM U IOCTPOCHUU LENOYKU JIOTHYECKHUX
YTBEPKJICHUN MPU PELIEHUH T'€OMETPUYECKUX 33J]1a4, YMEHHE BBIJIBUTaTh U OIPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
L[MKJIa, B YaCTHOCTU (PU3NYECKHUX 3a7a4.

Ilenp ocBoeHus mporpaMmMbl yueOHOro kypca «['eomerpusp» Ha yriyOnEHHOM YpOBHE —
pa3BUTHE WHIUBUAYAIBHBIX CIOCOOHOCTEHN 00ydaromuxcs Ipyu U3yYeHUH T€OMETPUH, KaK
COCTAaBJISIIOIIEH MpeIMeTHOIN o0nacTh «MareMaTruka 1 HHpOpMaTrKay yepe3 odecreueHue
BO3MOYKHOCTH IIPUOOPETEHHS U UCTIOJIb30BaHUs 0oJiee rTyOOKUX T€OMETPUUECKUX 3HAHUN
U JEeWCTBUH, CHEIMPUUHBIX TE€OMETPUHU, U  HEOOXOAMMBIX U1  YCHEIIHOro
npodeccuoHaNIbHOr0 00pa30BaHusl, CBI3aHHOTO C UCIIOJIb30BAHNEM MaTEMAaTHUKH.
[IpuopuTeTHBIMU 3aja4aMH Kypca FT€OMETPUU Ha yTriyOJE€HHOM YPOBHE, PACILMPSIOIUMU
Y YCWJIMBAIOUIMMU Kypc 0a30BOT0 YPOBHSI, SIBISIOTCS:

paclIMpEeHHE NPEICTaBICHUA O TEOMETPUM KaK YacTH MHUPOBOM KYyJIBTYpel H
¢dbopMupOBaHNE OCO3HAHUS B3aMOCBS3H T'€OMETPUH C OKPY’KAIOLIUM MHPOM;
(GopMHpOBaHHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJEISX, IO3BOJIOIIMX OIUCHIBaTh M M3y4aTb pPAa3HbIC SIBJICHUS
OKpPY’KAroLEro Mupa, 3HAHME IOHATUHHOrO ammapara no paszgeny «Crepeomerpusd
y4eOHOro Kypca reOMEeTpHH;

(bopMHpOBaHUE YMEHUSA BJIAJIETh OCHOBHBIMU MOHATUSMU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMH CBOICTBaMM, 3HaHUE T€OPEM, (POPMYJI U YMEHUE UX IPUMEHATh, YMEHMUS
JI0Ka3bIBaTh TEOPEMbI M HAXOUTh HECTAHAAPTHBIE CIOCOOBI PELICHUS 3a/1a4;
(GbopMHpOBaHHE YMEHHs pacClO3HABaTh Ha 4YEpTEkax, MOJECIAX M B PEAIbHOM MHpPE
MHOTOIPAHHUKH U TeJla BpalleHUs, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIH;
(dopMupOBaHHE  IOHMMAaHHUS  BO3MOXHOCTHU AKCHOMAaTUYECKOIO0  IOCTPOCHUS
MaTeMaTHYeCKUX Teopuid, (OPMUPOBAHHE TIOHMMAHUS POJM AKCUOMATHKH TpHU
MIPOBEICHUHN PACCYKICHUN;

dbopMHpOBaHHE YMEHHUS BIAJIETh METOAAMH JO0Ka3aTeIbCTB W aJTOPUTMOB pEILEHUS,
YMEHUS HUX NPUMEHATb, IPOBOJAUTH JIOKA3ATEJIBHBIE PACCYXICHHUS B XOJAE PEIICHHUS
CTEpEOMETPUYECKUX 3aJady U 3aJady C MPAKTUYECKUM CojAepKaHueM, (HOpMHUpOBaHHE
MPEACTABICHUS] O HEOOXOAMMOCTH [O0Ka3aTeNIbCTB MPU OOOCHOBAHUHM MAaTE€MAaTHYECKHX
YTBEPKJICHUI U POJIM aKCUOMATUKH B TIPOBEJICHUU JEAYKTUBHBIX PACCYXACHUI;

pa3BUTUE M COBEPILICHCTBOBAHME WHTEIJICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
00yJarolmXxcs, MO3HABATEIbHON aKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHUN, KPUTUIHOCTH
MBIILJIEHUS, UHTEPECA K U3YUEHHUIO T€OMETPUH;



dbopmupoBaHue (YHKIUOHATHLHOM TPAMOTHOCTH, PEJIIEBAHTHOM TE€OMETPUHU: YMEHUs
pacro3HaBaTh MPOSIBICHUS F€OMETPUUECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEATbHBIX JKU3HCHHBIX CHUTYallMsIX W TPU H3YUYCHUU JPYTUX YUEOHBIX MPEAMETOB,
MPOSIBIICHUS] 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJIETUPOBAHUS PEATbHBIX CUTYALUH,
UCCJIEIOBAHMS TOCTPOCHHBIX MOJIENIEH, HHTEPIIPETALUU OJIYYEHHBIX Pe3yJIbTaTOB.
OCHOBHBIMH COZICp)KATEIbHBIMA JIMHUSIMH ydeOHoro Kypca «['eomerpusi» B 10-11
Kjaccax ABistoTcs: «IIpsiMbple M INIOCKOCTH B MPOCTPAHCTBEY, «MHOrorpanHukm», «Tena
BpalieHus», « BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEM.
CdopmynupoBanHoe Bo ®I'OC COO TpeboBaHME «yMETh ONEPUPOBATH IMOHSITHIMUY,
pEJICBaHTHBIMH TE€OMETPUU Ha YIIyOnéHHoM ypoBHe oOyuenus B 10-11 kiaccax,
OTHOCUTCA KO BCEM COJEP>KATEIbHbIM JIMHUSAM Y4eOHOro Kypca, a (OpMHpOBaHUE
JIOTUYECKUX YMEHHUU pachpenessieTcs He TOJbKO MO COAepKaTeIbHbIM JIMHUSM, HO U TIO
rogam o0yuenus. CoxepkaHue 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM
pesynbTaTam ocBoeHus DepepanbHO padoveil mporpaMMbl, pacipeneIEHHBIM 0 To1aM
oOyueHUsl, CTPYKTYpUPOBAHO TakUM 0O0pa3oMm, 4YTOObBI KO BCEM OCHOBHBIM,
NPUHIUIIHAIBHBIM BOIIpOcaM o0yudaroliyecs o0palaiich HEOJHOKPATHO. DTO MO3BOJISIET
OpraHHU30BaTh OBJIAJICHHE T€OMETPUUECKUMU MOHITUSIMUA U HABBIKAMU TIOCJIEIOBATENBHO U
NOCTYyNaTebHO, C COOJIOJEHHUEM MPHUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYATh B OOLIYIO0 CUCTEMY F€OMETPUUYECKUX MPEACTABICHUI 00yUaronIuXxcsl, paciumpss
u yrayOnsis e€, o0pa3ysi IpOYHbIe MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4eHHIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycnoBus it auddepeHmManud oOydeHUs, TMOCTPOCHHUS WHIUBUAYaIbHBIX
o0pa3oBaTeNbHbIX MpPOTpaMM, OOECNEeUUTh YIUIYyOJIEHHOE HW3YyYEHUE T€OMETPUU Kak
COCTaBJISIIONIECH yueOHOro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YUYEHUsI MAaTEMaTUKH C Y4ETOM BBIOOpa
Oynymeir  mpodeccuu, obecreunBas  MPEEMCTBEHHOCTh  MEXIy  oOmuM U
npodeCCUOHAIBHBIM 00Pa30BaHUEM.

Ha uzydenne yueOHoro kypca «l'eomerpusi» Ha yriayO6n€éHHoOM ypoBHe oTBomutcs 204
yaca: B 10 kiacce — 102 ygaca (3 vaca B Henenmo), B 11 kiacce — 102 ygaca (3 yaca B
HEJICITIO).



COJEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHA cTepeoMeTpun. Touka, npsimasi, INIOCKOCTb, MPOCTPAaHCTBO. [ToHsATHE
00 aKCMOMaTHYeCKOM MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHH U CIICACTBUS
U3 HUX.

B3auMHOe pacrionokeHue IMpsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, NTapaJlIeIbHbIe U
ckpemuBaromuecss npsmelie. [IpusHaku ckpemmBaromuxcss npsameix. IlapamiensHOCTh
IPSMBIX M IUIOCKOCTEM B NPOCTPAHCTBE: IIapajuIeNIbHBIE NPSIMBIE B IIPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSMBIX, MAPAJUIEIBHOCTh NPSAMOM U IUIOCKOCTH. [lapaiuensHoe n
LHEHTpaJIbHOE  MPOEKTUpOBaHWE, u300paxkeHue  Quryp. OCHOBHBIE  CBOWCTBa
napajuieIbHOTO MpoeKTupoBanus. M3o0pakenue Gpuryp B mapauiebHON TPOSKITNH. Y TIIbI
C COHAmpaBJICHHBIMH CTOPOHAMHM, YrOJd MEXAY IMpsAMBIMM B  IPOCTPAHCTBE.
[TapannenbHOCTh IUJIOCKOCTEW: TNapaUIeNIbHbIE IUIOCKOCTH, CBOMCTBA ITApaJUIEIbHBIX
mwiockocteit. [lpocteifie mnpocTpaHCTBEHHBbIE (QUIYpPHl HA IIJIOCKOCTH: TETPadp,
rapajulesIenune]], HOCTPOCHHUE CEUEHUM.

[leprieHIMKYISAPHOCT MNPSIMOM W IUIOCKOCTH: NEPHEHAUKYJSPHBIE TOPSMBIE B
MIPOCTPAHCTBE, NPSMBIE NapajlIelIbHble W NEPHEHAUKYJSPHBIE K IUIOCKOCTH, MPHU3HAK
MEPIIEHAMKYIJISIPHOCTU IIPSAMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU MEPIIEHAUKYISPHON
II0CKOCTH.  OpTOroHanbHOE MNPOEKTUpOBaHME. IlepneHAuKylIsip W  HAKIOHHBIE:
PAcCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSHHUE OT MPSAMOU 10 IUIOCKOCTH, IPOEKIUS
burypsl Ha IIJIOCKOCTb. [leprieHIUKYISAPHOCTH IIJIOCKOCTEN: IIPU3HAK
MEPIEHAMKYIJISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpEX NEPIECHAUKYIApaXx.

Yrael B OPOCTPAHCTBE: YrOJ MEXKAY MPSIMOM M TUJIOCKOCTBIO, JBYTPaHHBIM Yrod,
JUHEWHBIA YroJI JBYTPAaHHOrO yria. Tpé€XrpaHHbli M MHOrorpaHsble yribl. CBOWCTBa
IJIOCKUX YIJOB MHOrOrpaHHoro yria. CBOHCTBA IUIOCKMX M JBYIPaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXIPAHHOTO YTJIA.
MHoOrorpaHHuKHU

Buabl MHOrOrpaHHuKOB, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas npusMa,
npsiMasi Y HaKJIOHHAsg TMpU3Mbl, OOKOBas M TIOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunies, NpsIMOYTOJBHBIM NapajuIeENuIea] U ero ceorMcrea. Kparuanmme nytu
Ha [IOBEPXHOCTM MHOrorpanHuka. Teopema Oiniepa. IlpocTpaHCTBeHHass Teopema
[Tudaropa. IMupamuaa: n-yroibHas NupamMuja, NpaBUJIbHAsS U yCEUYEHHAs MHUPAMUBI.
CpoiictBa pébep © OOKOBBIX TpaHedl TmpaBwiIbHOW TUpamubl. [IpaBunbHBIC
MHOTOIPaHHMKH: TPABUJIbHAS IPU3Ma U MPaBUJIbHASA IUPAMU/IA, IIPABUIIbHAS TPEYTOJIbHAS
nupamyga W [OpaBUWIbHBIA  TeTpa’ap, KyO. IlpencraBieHne o  mpaBUIIBHBIX
MHOTOTPAHHHMKAX: OKTA3JIP, JOJAEKA AP U UKOCAIP.



Boluncienue 351eMeHTOB MHOTOIPAHHUKOB: pEOpa, AuaroHanu, yribsl. [lnomans 60koBoi
IIOBEPXHOCTHU U ITOJHOM ITOBEPXHOCTH NPSMOW MPU3MBI, ILIOIA/Ib OCHOBAaHHM, TEOPEMA O
OOKOBOIi MMOBEPXHOCTHU MPSMOU Tpu3Mbl. [Lnomaas 60KOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBUJIBHOW MUPaAMUJIbL, TEOPEMA O IUIOIIAAN YCEUYEHHOW MUPAMU/IBI.

CuMMeTpuss B MOPOCTPAHCTBE. DJIEMEHThl CHUMMETPUU IPABUIBHBIX MHOT'OTPAHHUKOB.
CumMeTpus B MPaBUILHOM MHOTOIPAaHHUKE: CUMMETPHUS MapaijieienuIie/ia, CAMMETPHS
MIPaBUJIbHBIX MTPU3M, CHMMETPHS ITPABUILHOW TUPAMU/IBL.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAINPABJICHHBIE W MPOTHBOIIOJOXKHO HAIPABJIEHHBIE BEKTOPBL.
PaBeHCTBO BEKTOpOB. J[€MCTBHS ¢ BEKTOPAMH: CIO0KEHHUE W BEIYMTAHUE BEKTOPOB, CyMMa
HECKOJIBKHUX BEKTOPOB, YMHOXEHUE BEKTOpa Ha 4ucio. CBOWCTBA CIIOKEHUS BEKTOPOB.
CBoiicTBa YMHOKEHHSI BEKTOpa Ha uucio. [loHsTue KomruianapHeie BEKTOpHI. [Ipu3Hak
KOMIUJIAHAPHOCTU TPEX BEKTOpOB. lIpaBuno mapamnenenunena. Teopema o pa3iioKEHUU
BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTOopam. [IpsiMoyrosibHasg cucrema KOOpAMHAT B
npoctpanctBe. KoopauHatel BekTtopa. CBsi3b MEXIYy KOOpPAMHATAMU BEKTOpa H

KOOpPJIMHATaMH TOYEK. YTOJI MEKAy BEKTOpaMu. CKaJsipHOE IPOU3BEIEHNE BEKTOPOB.
11 KITACC

Tesia Bpaimenust

[TonsaTHSA: TMAMHAPUYECKAsS TOBEPXHOCTh, KOHHMYECKAsh TOBEPXHOCTh, cepudeckas
MOBEPXHOCTh, 00pa3yroIre noBepxHocTei. Tena BpaleHus: MUINHAP, KOHYC, YCEUEHHBIH
KoHyC, cdepa, map. BzaumnHoe pacrnonoxeHue cdepbl W IUIOCKOCTH, KacaTelbHas
IJIOCKOCTh K cepe. M300pakeHne Ten BpallleHus Ha TUIOCKOCTU. Pa3BépTka uiMHIpa U
koHyca. CummMeTtpus chepsl u mapa.

O6BEM. OcHoBHBIE CcBOMicTBa 00BEMOB Tell. Teopema 00 00BEME MPSAMOYTOJBHOTO
napauienenuneaa u cieactsus u3z He€. O0bEM NpsIMoN ¥ HAKJIOHHOW MPU3MBI, IUIUHIPA,
nupamMuabl 1 Konyca. O0bEM mapa 1 mapoBOro CerMeHTa.

KoMOuHanmuu Ten BpalleHus W MHOTOTpaHHUKOB. [lpu3ma, BIHMcaHHAs B IHJIWHID,
onucaHHas okoyo IuinHpa. [lepecedenne cdepsl u mapa ¢ miockocteio. Kacanwue mapa
u chepsl mIOCKOCThIO. [loHATHE MHOTOTrpaHHHMKA, OMHCAHHOTO OKOJO cdepbl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAIICHUS.

[Imomaaes MOBEPXHOCTH LMJIMHJpA, KOHYca, Tuiomaab chepsl U e€ dacteil. [logodue B
npocTtpancTBe. OTHOIIEHHE OO0BEMOB, IIIOMIAACH TOBEPXHOCTEH MOMOOHBIX (UTYD.
[IpeoOpazoBanue momodus, ToMoTeTHs. Perienre 3a1a4 Ha IIOCKOCTH C UCIIOJIb30BAaHUEM
CTEPEOMETPUIECKUX METOIOB.

[TocTpoeHne Cce4YeHHMA MHOTOIPAHHMKOB M T BpaIICHUSA: CCUCHHS ITHIUHApPA
(mapayienbHO M TEPIICHINKYIISIPHO OCH), CEYCHUS KOHyca (MapaijieIbHbIe OCHOBAHHIO U
MPOXOJSIINAE Yepe3 BEPIIMHY), CEYCHHS Iapa, METOIbI MOCTPOSHUS CEUCHUN: METOI
CJIEIOB, METOJI BHYTPEHHETO MTPOCKTHUPOBAHMUSI, METO/I IIEPEHOCA CEKYIIECH MTOCKOCTH.



BekTOopbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpaHcTBe. Onepauuu HaJl BEKTOpaMu. BeKTOpHOE YMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTrO yMHOxeHHs. [IpsiMoyronpHas cucremMa KOOpPJIMHAT B
npoctpaHcTBe. Koopnunatel BekTopa. Pasnoxenue BekTopa mo 6asucy. KoopaunatHo-
BEKTOPHBIM METOJ] ITPU PELICHUN T€OMETPUUECKUX 3a/1a4.

J{BUKeHNsI B IPOCTPAHCTBE

JBmxenuss mnpoctpanctBa. OrtoOpaxkenus. J[BuxkeHuss u paBeHCTBO ¢uryp. OOuue
CBOMCTBAa JBWXCHUN. BHIbl [BWKEHUN: MNapajulelibHbIA IIEPEHOC, LEHTpalbHAas
CUMMETpHS, 3€pKalibHas CHUMMETpHs, MOBOPOT BOKpYyr mpsimoil. IlpeoOpazoBanus
nono6ust. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIMTaHHE:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMU  OOydYaromerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO 4JIEHa POCCHMCKOro OOIeCTBa, MPEACTABICHHE O MaTEeMaTUYeCKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP TPaXKTAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI M APYroe), YMEHHE B3anMMOJICHCTBOBATH C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON UIEHTUYHOCTH, YBAXKCHHS K MPOILIOMY U
HACTOAIIEMY PpOCCUMCKON MaTeMaTUKH, I[IEHHOCTHOE OTHOIICHHE K JIOCTHKEHHSIM
POCCUHCKUX MAaTEMATUKOB U POCCUUCKOM MATEMATHYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX
JOCTHXKEHHM B IPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHME  JIyXOBHBIX ILIEHHOCTEH  POCCHUHMCKOr0  Hapoaa, Cc(HOPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, JTUYECKOTO TIOBEJEHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUN HAyKd U JAESATEIbHOCTBIO YYEHOIO, OCO3HAHHUE JIMYHOTO
BKJIaJla B IOCTPOCHUE YCTOMYUBOTO Oy IYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE  OTHOIIEHHWE K  MHPY, BKJIIOYass  ACTETUKY  MaTEeMaTHYEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pacCy>KICHUH, BOCHPUUMYHMBOCTH K
MaTeMaTUYECKUM acIlleKTaM Pa3jIMyHbIX BUJOB UCKYCCTBA;

S) puznveckoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEpEcax 3J0pOBOTO
1 0e30MmacHOro 00pa3a XKU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K CBOEMY 37I0POBBIO (310pOBOE
nUTaHue, COAJAHCHUPOBAHHBIM PEXUM 3aHSITHA W OTIbIXa, peryisipHas Qumdeckas
aKTUBHOCTb),  (U3MYECKOE  COBEPIICHCTBOBAaHWUE  MPU  3aHATUSIX  CIIOPTUBHO-
03JOPOBUTENBHON NESITENBHOCTHIO;

6) TpyaoBoe BOCIMTAHME:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIECHHOCTH TPYIOIIO0MS, MHTEPEC K Pa3IudHbIM chepam
npodeCCUOHAIBHONW JIESITEIbHOCTH, CBSI3aHHBIM C MAaTE€MAaTUKOM U €€ MPUIIOKEHUSIMHU,
YMEHUE COBEpIIATh OCO3HAHHBIA BBIOOp Oyayied mnpodeccud W pearu30BHIBATH
COOCTBEHHbBIC KM3HEHHBIE IUIaHBI, TOTOBHOCTh U CIOCOOHOCTh K MAaTeMaTHUYE€CKOMY
o0pa30BaHUIO W CaMOOOpPa30BaHWIO HA TPOTSHKEHUHW BCEH KU3HU, TOTOBHOCTH K
aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUYEeCKON HalpaBJI€HHOCTH;
7) 3K0JIOTNYeCKOe BOCTIUTAHUE:



c(hOPMUPOBAHHOCTh JKOJOTHYECKOW KYJIBTYpHl, IIOHHUMAaHHE BIMSHHUS COIUAJIBHO-
AKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLUAIBHOM Cpelibl, OCO3HAHHUE
rI00aJbHOIO  XapakTepa OJKOJOTMYSCKHX MPOoOJeM, OpHEHTalus Ha IPUMCHCHHUE
MaTeMaTUYECKUX 3HAHUW JUIsl PEIICHWs 3aJad B O00JIACTM OKpYXalollel Cpelibl,
MJIAHUPOBAHMUE TOCTYNKOB M OIEHKHM WX BO3MOKHBIX TOCJIEACTBUN ISl OKpY>Karouen
Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH W OOIIECTBEHHON MPAKTUKH, MMOHUMAHHE MAaTEeMaTUYECKOM HayKH Kak
chephbl YEIIOBEUCCKON ACATEILHOCTH, ATANlOB €€ pPa3BUTUSA W 3HAYMMOCTH JJISI Pa3BUTHS
UBWIN3AIIMM, OBJIAJICHUE S3bIKOM MaTEMaTHUKH W MAaTeMaTHYECKOW KYJIbTYpOH Kak
CPEICTBOM MMO3HAHUS MUpa, TOTOBHOCTD OCYILECTBIISITh MIPOCKTHYIO U
HCCJICI0BATEIIBCKYIO AEATEIIbHOCTh UHAMBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUA

ba3oBble 1ornueckue aefcTBus:

BBISIBJSITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXIy MOHATUAMH, (OPMYJIMPOBATH OIpPEJACICHUS TOHSATHUH,
yCTaHABIUBATh CYIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIMK, OCHOBAHUS Il 0000IIECHUS U
CPaBHEHUSI, KPUTEPHUU ITPOBOJMMOrO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJHUPOBATh U MPEOOPA3OBBIBATh CYXKJCHUS: YTBEPJIUTEIIbHBIE U
OTpHUIlaTeIbHbIE, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHUBOpeuMs B (hakTax,
JAHHBIX, HAOMIOMEHUAX W YTBEPKIACHUSAX, NpeaiaraTh KPUTEPUU [JIS BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEYMIL;

JIeJIaTh BBIBOJbBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HHAYKTUBHBIX
YMO3AKIIFOYECHU W, YMO3AKJIFOUCHUN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN (MpsIMbIE U
OT MPOTUBHOTO), BBICTPAMBATh aPryMEHTAIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BHIBOBL;

BBEIOMpPATh CHOCOO pemieHust ydeOHOW 3amaun (CpaBHHBATh HECKOJIBKO BAapHUAHTOB
perieHus, BEIOMpaTh HaWOOJIee MOAXOAININN C y4ETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBble ucciegoBarejbCcKkue AeiiCTBUA:

HCIIOJIb30BATh BOMPOCHI KaK MCCIEA0BATEIbCKIUI HHCTPYMEHT MO3HAHUA, (POPMYIHPOBATH
BOIPOCHI, (PMKCHPYIOIIHE MTPOTHBOPEUHE, TIPOOIeMy, YCTaHABIMBAThL UCKOMOE U JAaHHOE,
dbopMupoBaTh TUIIOTE3Y, API'YMEHTUPOBATH CBOIO TTO3UIIMIO, MHEHHE;



MPOBOJIUTH  CAMOCTOATENBHO CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEHl MaTreMaThyeckoro oOOBEKTa, SBJIEHMS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OObEKTaMH, SBJICHUSMH, MPOLIECCAMU;
CaMOCTOATENBHO (GOPMYIUPOBATH 0OOOUIEHUSI U BBIBOJBI IO pe3yjbTaTaM MPOBEIEHHOTO
HaOJNIOACHUS, MCCIEAOBaHMUS, OLEHUBATh JOCTOBEPHOCTh TIOJYUYEHHBIX PE3YJbTATOB,
BBIBOJIOB U 000OIIEHMNI;

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCA, a TAKKE BBIABUIATh MPEANOIOKEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISITH ACUITUTH HH(DOpMAITUH, TAaHHBIX, HEOOXOIMMBIX JUIsl OTBETA HAa BOMPOC U JIJIS
pelIeHUs 3a1a4H;

BBIOMpPATh WHOOPMAIIMI0O M3 HMCTOYHUKOB PAa3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPHPETUPOBATH HHGOPMAIMIO PA3IMYHBIX BUAOB U (opM
IIPEACTABIICHMUS;

CTPYKTYpUPOBaThb  HMH(QOpMALMIO, TMPEACTaBIATH €€ B  pa3IMuHbIX  (opmax,
WJUTIOCTPUPOBATH Ipaduyecky;

OLICHMBATh HAAEKHOCTH HMHQOpPMAIMM IO CaMOCTOSITENIBHO  CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHukaTUBHbIE YHHBePCcAJIbHbIE YueOHbIe 1eiiCTBUSA

OO0uienue:

BOCIPUHUMATh U (OPMYJUPOBATH CYXJIECHHUS B COOTBETCTBUU C YCIOBHMSMHM U LEISIMU
OOIIEHMs], SICHO, TOYHO, IPaMOTHO BbIpaXaThb CBOIO TOYKY 3pEHUS B YCTHBIX M
NUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 33Jaud, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3yIbTaT;

B X0JIe OOCYXKIEHMs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXkIaeMOil Te€Mbl, MpPOOJIEMBI,
pemaeMoil 3aaum, BbICKA3bIBAaTh MJIEH, HALIEJICHHbIE HA MOUCK PEIIECHUs, CONOCTABIISAThH
CBOM CYXKJEHHS C CYXACHUSIMH APYTUX YIaCTHUKOB JMAIOra, 0OHApY>KUBATh pa3iuiue
CXOJCTBO TIO3WIMA, B KOppeKTHOW (opme (HopMymHpoBaTh pa3HOTIACHS, CBOH
BO3Pa)KEHUS;

IPEJICTAaBIATh PE3yJIbTaThl PELICHUs 3aJlauM, SKCIEPUMEHTa, HCCIIECJOBAHUs, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3a/ady MIpe3eHTAlUd |
0COOEHHOCTEH ayIUTOpHUHU.

PeryasiTuBHbIC YHUBEpCAJIbHbIE yUeOHbIE 1eiiCTBUA

Camoopranu3anus:

COCTaBJISTh IUIaH, AJITOPUTM pELIeHUs 3a/layd, BBIOMpPATh CHOCOO pelIeHUs ¢ y4ETOoM
UMEIOIIUXCA PECYypcoB U COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOW MH(POPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJVIEKT:



BJIAJI€Th HABBIKAMU MO3HABATEIBHONU PEIIEKCUN KaK OCO3HAHUS COBEPILIAEMbIX NEHCTBUN
U MBICTUTENBHBIX MPOIECCOB, MX Pe3yJbTaTOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOIEcCa U Pe3yJibTaTa PEIICHUs] MAaTeMaTHIEeCKOM 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBHIC MOTYT BO3HHKHYTH IPH PEIICHWW 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATCILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HaWJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHEC pe3yjbTaTa €M W YCJIOBHUSAM, OOBSCHITH TNPUYHHBI
JIOCTHIKEHUS WJIM HEAOCTHKEHUS PE3yJIbTaTOB JACATEILHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATeJIbHOCTD:

MOHMUMATh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ WHIWBHIYATbHOW PaOOTHI MpHU
pelIeHN Y4eOHBIX 3aj/lay, MPUHUMATH 1IeJIb COBMECTHOM AESTENbHOCTH, IJIAHUPOBATH
OpraHu3allii0 COBMECTHOM paboThl, pacmupenensTh BUIAbI padoOT, JOTOBAPHUBATHCA,
00CyXKIaTh MPOIECC U PE3yabTaT padoThl, 0000IIaTh MHEHHST HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopMmax paboThl (0OCYXIeHHs, OOMEH MHEHUH, «MO3TOBbIC
IITYPMbI» U WHBIE), BBITIOJHATH CBOIO YacTh PaOOTHI U KOOPJAMHUPOBATH CBOU JICHCTBHS C
JPYTUMHU 4YI€HaMH KOMaH/Ibl, OLIEHWBATh Kauye€CTBO CBOETrO BKJaJa B OOIIMN MPOAYKT IO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBHS.

IHNPEAMETHBIE PE3YJIBTATBI

K xonny 10 kiaacca oOyyaromuiicss Hay4UTCS:
. CBOOOJHO ONEPUPOBATH OCHOBHBIMU TOHSTUSMH CTEPEOMETPUM TIPU PEIICHUU
3a/1a4 U MPOBEJICHUN MAaTEMAaTUUYECKUX PACCYKIICHUI;

. IIPUMEHATh AKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NPU PELICHUU
reOMETPUYECKUX 3a/1a4;

. KIaccuUIUPOBATh  B3aUMHOE  PACIOJIOKEHHE TPSMBIX B  IIPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, IIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

. CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBS3aHHBIMH C YTIJaMHd B TPOCTPAHCTBE:
MEXKY MPSIMBIMH B IMIPOCTPAHCTBE, MEXKAY NPSIMOU U MIIOCKOCTBIO;

. CBOOO/IHO OTEpUPOBATH MOHATUSIMU, CBI3AHHBIMU C MHOTOTpaHHUKAMU;

. CBOOOJIHO pacIio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IIpU3Ma, MUpamuja,
MPSMOYTOJIBHBIN TTapaJlJIeNIenuIe, Kyo);

. KJ1acCU(DUIMPOBATh MHOTOTPAHHKUKH, BEIOMpAst OCHOBAHUS JJIS KJIACCU(PUKAIINH;

. CBOOOJHO OINEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMM C CEUEHUEM MHOTOTPaHHUKOB
IIJIOCKOCTBIO;

. BBITIOJIHATH MapaijIesIbHOE, IEHTPAIbHOE  OPTOTOHATIBHOE MPOSKTUPOBAaHUE PUTYD

HA MJIOCKOCTb, BBITOJIHATH H300paskeHUs! GUTYp Ha TIIOCKOCTH;



. CTPOUTh CEYCHHsS] MHOTOTPAHHHKOB Pa3jMYHBIMH  METOJAMH, BBITIOJTHSTH
(BBIHOCHBIE) TUUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
COOKY, CHU3Y;

. BBIUMCIIATH IUIOMIAJA TOBEPXHOCTE MHOTOTPAHHUKOB (MpU3Ma, NHPaMHJA),
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

. CBOOOJHO OINEpPUPOBATh MOHATHUSAMHU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUH (DUTYPHI;

. CBOOOJTHO  OINEpUPOBaTh  TMOHATUSAMH, COOTBETCTBYIOUIMMHU  BEKTOpaM H
KOOpAMHATaM B IIPOCTPAHCTBE;

. BBIITOJIHATD EUCTBUS HAJl BEKTOPaMU;

. pemarh 3aJayd Ha J0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOIICHHW M HAXOXKICHUE

IrCOMCTPHUUCCKUX BCINYHH, IIPUMCHAA U3BCCTHBIC MCTOAbI ITPpU PCIICHUN MATCMATUYCCKUX
3a/1a4 ITOBBINICHHOI'O 1 BBICOKOI'O YPOBHA CJIO0KHOCTH,

. IIPUMEHSATD IPOCTENIINE IIPOrpaMMHBIE cpencrsa " AIIEKTPOHHO-
KOMMYHHUKAIITUOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1a4;

. U3BJIEKaTh,  MpPeoOpa3oBbIBATH M HMHTEPHOPETHPOBATH  MHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UrypaX, NpPEJCTaBICHHYI0 Ha YepTexax W
PUCYHKAX;

. IPUMEHATh TOJIyYEHHBIE 3HAHMS HA NPAKTUKE: CPAaBHMBAaTh W aHAJIU3UPOBATh

pealibHbIE€ CUTYyallMM, NPUMEHSATh HM3YUYCHHBIC MOHATHUS B IMPOLIECCE IOMCKA PELICHUS
MaTeMaTU4YecKu CHOPMYITUPOBAHHONU MPOOIEMBI, MOJEINPOBATh pealbHbIE CUTyaIluu Ha
A3bIKE  T€OMETPUHU, HCCIENOBAaTh IOCTPOCHHBIE MOAEIM C  HUCHOJIB30BAHHEM
r€OMETPUYECKUX MOHSITUN W TeopeM, ammapara aiareOphl, pemaTh MpakTUYeCKUe 3aj1auH,
CBSI3aHHBIEC C HAXO0XKJACHUEM F€OMETPUYECKUX BEJIMYNH;

. UMETh TPEJICTaBIIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHA T€OMETPUU KaK COCTaBHOM
qacTu (yH/ITaMEHTA Pa3BUTHS TEXHOJIOTHIA.

K koniy 11 kiaacca oOyyaromuiicss Hay4uTCs:

. CBOOOJIHO ONEPUPOBATH MOHATHSAMH, CBI3aHHBIMU C IUJIUHIAPUICCKONW, KOHUYCCKOM
1 chepraeckoit TOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI TIOJTYUSHUS,

. OTIEPUPOBATH MTOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: [IHJIMHIPOM, KOHYCOM,
cdepoit u mapow;

. pacmo3HaBaTh Tejla BpalleHHs (IHJIMHIAP, KOHYC, cdepa W Imap) U OOBACHATH
CIIOCOOBI MOTYUYEHUS TEJ BPAIICHNUS;

. KJIacCU(DUIMPOBATH B3aUMHOE PACIIONIOKEHUE C(hephl U TIIOCKOCTH;

. BBIYHCIIATh BEJIUYMHBI 3JICMEHTOB MHOTOTPAHHHKOB M TEJI BPAICHUSA, O0BEMBI H

IJIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpAICHUS, T€OMETPUUYECKUX Tl C
npuMeHeHueM Hopmy;



. CBOOOJIHO ONEPUPOBATH MOHSATUAMHU, CBI3AaHHBIMU C KOMOWHALIUSIMH TEJ BPAIlCHUS
U MHOTOT'PAaHHHMKOB: MHOTOT'PAHHUK, BIMCAHHBIN B c(epy M ONUCAHHBIA OKOJIO C(hephl,
cdepa, BIUCaHHAs B MHOTOTPAHHUK WJIH TEJIO BPAIIICHUS,

. BBIYUCIISITh COOTHOILICHHUS MEXAYy IUIOMIAAIMH TOBEPXHOCTEH U 00BEMaMU
MMOJOOHBIX TE;
. n300pakaTh M3ydaemble (PUTYpBI, BBIIOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEIKHU U3

PHCYHKOB MPOCTBIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS TEl
BpALLCHHUS;

. U3BJICKaTh,  HMHTEPIPETUPOBATH U  MNpeoOpa3oBbiBaTh  MHGOpMALMIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TNPEACTABICHHYI0O Ha uYepTekax u
pUCYHKaX;

. CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

. BBIIIOJIHSATD OIEpallii HAJl BEKTOPaMUu;

. 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOP/IMHAT;

. pemaTth TeOMETPUYECKHE 3aJlaud Ha BBIUMUCICHHE YTJIOB MEXKIY NOpPSIMBIMU U

MJIOCKOCTSIMHM, BBIUMCIICHUE PACCTOSSHUM OT TOYKM JO IUJIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a IIPU PELIECHUY;

. CBOOOJHO OIEpHUPOBATH MOHITHSAMHU, CBS3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTRBE,
3HATh CBOMCTBA JIBUKCHHUM,
. BBITIOJTHATh M300paKeHUsT MHOTOIPAHHUKOB M TEJl BPAILCHUS TPHU MapaieibHOM

MEepEeHOce, LIEHTPAIbHOM CHMMETPHH, 3€PKaJbHOM CUMMETPUU, HPHU IMOBOPOTE BOKPYT
psIMOii, MpeoOpa3oBaHus MO100MS;

. CTPOUTh CEUYECHHS MHOTOIPAaHHUKOB M TeJ BpallleHWs: CEYEHUs UUIIMHIpa
(mapamienbHO U MEPHEHANKYIISIPHO OCH), CEYEHUs! KOHyca (MapasuiesibHble OCHOBAHHIO U
MPOXOJISIIINE YEPE3 BEPIINHY), CEUCHUSI 11apa;

. MCIIOJIB30BaTh METOJBI IMOCTPOCHUSI CEUYCHUMN: METOJ CJIEA0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO IEPEHOCA CEKYLIEN TITIOCKOCTH;

. JIOKa3bIBATh FT€OMETPUUYECKUE YTBEPKICHUS;

. OPUMEHSATh TEOMETpHYeCKUe (aKThl JJIsi PEHICHUS CTEPEOMETPHUECKHX 3aj1ad,

MPEIOIarafolinX HECKOJIBKO IIaroB PEUICHHs, €CIH YCJIOBUS MPUMEHEHUS 3a/laHbl B
SIBHOM U HEABHOU dopme;

. pelaTh 3a7ayd Ha J0Ka3aTeJbCTBO MAaTEMAaTHYECKUX OTHOLIEHUH M HaXO0XKJIEHUE
re€OMETPUUYECKUX BEJINYHH;

. IPUMEHSTh TPOTPAMMHBIE CPEJICTBA U IJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI
IIPH PEIICHNU CTEPEOMETPUICCKIX 3a]1ad;

. OPUMEHSTh TOJY4YeHHbIE 3HAaHUS Ha IMpaKTHUKE: CpPaBHUBATh, AHAJIU3UPOBATh U
OLICHUBATh pealbHbIE CUTYalluU, IPUMEHATh W3YUYCHHbIC MOHSITH, TEOPEMbI, CBOWCTBA B
mpolecce TOWCKAa  pEeHIeHHs  MaTeMaTH4eCKH  CPOpPMYIUPOBAHHOW  MPOOIEMBI,
MOJIEJIMPOBATh peajbHbIE CUTYallUM Ha SI3bIKE I'€OMETPUHU, HCCIIEIOBATH IOCTPOECHHbIE



MOJIEJIM C HCHOJIb30BAaHUEM TE€OMETPUUYECKUX IMOHATHI M TEeOopeM, ammapara anreopsl,
pemaTh NPaKTUYECKUE 3a7a4H, CBA3aHHBIC C HAXO0KICHUEM I'€OMETPUYECKUX BEJINYMNH;

. UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHA T'€OMETPUU KaK COCTABHOM
yacTH (PyH/IaMEHTA Pa3BUTHS TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonunyecTBo 4yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3ieiioB U TeM (undgposBbie)
n/n MPOrpaMMbl Bcero Konrpoabubie  Tpakriieckie o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuio 23 1
) B3aumHOe pacnonoxeHue npsiMbIX B 6 !
MIPOCTPAHCTBE
3 [TapaniaenbHOCTh NPSIMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 IlepnieHIUKYISIPHOCTD NPSMBIX U INIOCKOCTEN )5
B IIPOCTPAHCTBE
5 VY111 U pacCTOSTHUS 16 1
6 MHororpasHuKu 7 1
BekTops! B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 00001IIeHNE U CUCTEMATH3ALHS 5 )
3HaHUHI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBIE
No 11/ HanmeHnoBaHue pa3/ie/ioB U TeM Kotpoasmsie | MpakTmseciie (uudpossbie)
NMPOrpamMmbl Bcero o0pa3oBaTebHbIE
padoTbI padoThI pecypehI
1 AHanuTHyeckas reoMeTpHst 15 1
) HOBTOPGHHG, 0000111eH1Ee ¥ CUCTEMATH3AIIHS L5 1
3HAHUHA
3 O0BEM MHOTOTPaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaay MOBEPXHOCTH U OOBEMBI KPYTIIBIX 9 1
Te
6 JBrokeHuUs 5 1
. HOBTOPGHI/IG, 000011IeH1E ¥ CHCTEMATHU3AIINAS 17 )
3HAHMHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThbI

IIpakTHyeckue
padoThbI

Jlara
H3yYeHHs

DJIEKTPOHHBIE
mudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHBIE TpaBUiIa H300paKECHUS HA PUCYHKE
MJIOCKOCTH, MapaIENbHBIX MPSIMBIX
(OTpE3KOB), CepeIMHbI OTPE3Ka

[ToHsITHS CTEpEOMETPHUH: TOUKA, IpsiMasi,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBuIIa U300paKCHHSI HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpE3KOB), CepeIMHbI OTPE3Ka

[TonsATHA: MEepecekaromuecs MI0CKOCTH,
HepeceKaronuecs npsiMas v INIOCKOCTb;
IIOJIyIIPOCTPAHCTBO

[TonsTHst: mepeceKarouecs MmI0OCKOCTH,
nepeceKaronirecs mnpsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHHE MPOCTEUIINX
IPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuK#, U300pa’keHHE MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (PUTYDP, HECYIIECTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIIECTBUS




U3 HUX

AXCHOMEI CTCPCOMETPUH U TICPBBIC CICACTBUA
U3 HUX

AKCHOMBI CTEPEOMETPHH U TEPBBIE CIIEACTBUS
u3 HuX. CriocoObl 3a1aHUS MIPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe. O003HAUCHHS
MIPSAMBIX U IJIOCKOCTEMN

10

N300pakeHne ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 ux peopa.
N300pakeHune nepecevyeHus nory4eHHbIX
IJIOCKOCTEN. PackpanmmBaHue MOCTPOESHHBIX
CEYCHUH Pa3HbIMU LIBETaMU

11

N300pakeHune ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 ux peopa.
N300paxkeHune nepeceveHus MorydeHHbIX
IJIOCKOCTEN. PackpammBaHne MOCTPOESHHBIX
CEYCHUH Pa3HbIMU LIBETAMU

12

N300pakenue ceueHuil nupamuisl, Kyoa u
MPU3MBIL, KOTOPBIE IPOXOIAT uepe3 ux péopa.
N3o0paxenue nepecedeHns moaydYeHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTPOESHHBIX
CEUeHU pa3HbIMU LIBETAMHU

13

N300pakenue ceyeHuil nupaMusl, Kyoa u
IIPU3MBI, KOTOPbIE IPOXOSAT Yepe3 ux peopa.
N3o0paxenue nepecedeHus moayueHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
CEUYEHHUI Pa3HBIMU I[BETAMU

14

Merton cnenoB sl TOCTPOCHUST CEUCHMM




15

Merton cnenoB uisl TOCTPOCHUST CEUCHHUI.
CBoiicTBa nepecedeHuii MpsIMbIX U
IJIOCKOCTEH

16

Mertoa cneoB A IOCTPOSHHUS CEUEHUH.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. CozaHNe BHIHOCHBIX
YepTeXeH U 3alnCh 11aroB MOCTPOEHUS

18

[TocTpoenue ceuenuii B mupaMue, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHne BEIHOCHBIX
YepTeKel 1 3aMKCh 1aroB MOCTPOCHUS

19

20

[Toctpoenue ceuenuii B mupamuze, Kyoe mno
TpéM ToukaM Ha péopax. Co3gaHne BBIHOCHBIX
yepTexel U 3auch M1aroB MNOCTPOSHUS

[TocTpoenue cedeHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. CozaHne BHIHOCHBIX
YEPTEKEN U 3aIIMCh LIAr0B IIOCTPOEHHUS

21

[ToBTOpenue mianumerpun: Teopema o
IIPONOPLMOHANIBHBIX OoTpe3kax. [logo0ue
TPEYrOJIBHUKOB

22

[ToBTOpenue mnanumetpuu: Teopema
Memnenas. PacyeTsl B ceueHUSIX Ha BBIHOCHBIX
yeprexax. McTopus pa3BuTHs MIaHUMETPUU U
CTEpEOMETPUN

23

Konrponsnas padora "AKcHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnioniokeHue NpsiMbIX B




npoctpancTse. CKpelmuBaromuecs npsMble.
[Tpu3Haky CKpPEIIMBAIOIINXCS MPSIMBbIX.
[TapasutenbHbIE IPSIMBIE B IIPOCTPAHCTBE

25

Teopema 0 Cy11eCTBOBaHUHU U €IMHCTBEHHOCTH
MPpSAMON mapajieIbHOW TaHHOUW MPSIMOH,
MPOXOJAIIeH yepe3 TOUKy MPOCTPAHCTBA U HE
JIe)Kalle Ha JaHHOM npsiMou. Jlemma o
MepeceyeHN M NapayIeIbHBIX MPSIMBIX
IJIOCKOCTBIO

26

[TapannenbHOCTH TpeX MpsIMbIX. Teopema o
TpEX mapauieNbHbIX NpAMbIX. Teopema o
CKPEILIUBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTupoBanre. OCHOBHbIE
CBOMCTBA MapaljIeIbHOTO MPOEKTUPOBAHUSI.
N3o6paxkenune pa3HbIX GUTyp B MapavieabHON
MIPOCKIIUU

28

[lenTpanbsHas npoekuus. Yroi ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOJI MEXIY
HPSIMBIMU

29

3aa4n Ha J0Ka3aTeabCTBO U UCCIIEIOBAHME,
CBSI3aHHBIE C PACIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[TonsiTHs: MapaIenbHOCTh NPSMOM U
IUIOCKOCTH B npocTpaHcTBe. [Ipu3Hak
NapaAJICIIBHOCTH MIPSIMOU U TUIOCKOCTH.
CpolicTBa napasuieaIbHOCTU IPIMON U
IIJIOCKOCTH

31

FGOMeTpI/ILICCKI/Ie 3aJa4d Ha BBIYUCJIICHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C




HapaseNbHOCTBIO IPAMBIX M IIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASIIEro Yepes3
JTAHHYIO MPSIMYIO Ha YEPTEKE U
napaieNIbHOTO IPyroi mpsimoid. Pacuér
OTHOIIICHUH

33

[MapannenbHast IpOEKIMs, TIPUMEHEHUE IS
MOCTPOCHHS CEUYeHU KyOa u
napasenenunena. Coictaa
napaJuiesyenurea u MpU3MbI

34

[TapannensHble iockocty. [pusnaku
NapajuleIbHOCTU IBYX INIOCKOCTEN

35

Teopema 0 napasienbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
Yyepes TOUKY, He MPUHAJICKAILYIO TaHHON
IJIOCKOCTH M CJICJICTBUS U3 HEE

36

CBolicTBa napauieabHbIX MIIOCKOCTEN: O
[1apajlIe]IbHOCTH IPSMBIX IIEPECCUECHUS TIPU
[IEPECEUCHUH JIBYX MAapAJIJICIBHBIX TNIOCKOCTEN
TpeThen

37

CBoiicTBa mapaneNnbHbIX IIOCKOCTEN: 00
OTpe3Kax MapajieJbHbIX MPSIMBIX,
3aKITIOYEHHBIX MEXK/TY MapalieIbHBIMU
IUIOCKOCTSIMH; O TIEPECEUCHUH PSIMOIA C
ABYMA IMapalJICIIbHBIMU IIJIOCKOCTAMU

38

[ToBropenue: Teopema [lugaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS




MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

CaoiicTBa Ky0a ¥ MPsIMOYTOILHOTO

40 napajuiesienuneaa

41 Brruucnenue UIMH OTPE3KOB B KyOe 1
IIPSIMOYTOJIbHOM NIapaJuIeIIeIUIIE e
[lepneHUKyIIPHOCTH MPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepHneHAUKYJIAPHOCTH IPSIMOU U
IJIOCKOCTH
[lepneHIUKYISIPHOCTD NPSAAMON U INIOCKOCTH.

43 [Ipu3Hak nepneHIuKyISIPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o0 CyLIECTBOBaHUM U €AMHCTBEHHOCTH

44 MIPSAMOM, IPOXOAALIEN YEPE3 TOUKY
IIPOCTPAHCTBA U NEPIECHIUKYIAPHOU K
MIOCKOCTH

45 [InockocTH ¥ EPIEHAUKYISIPHBIE UM NIPSIMBbIE
B MHOT'OTPaHHUKAX

46 [InockocTy ¥ NEpHEHAUKYIISPHBIE UM NIPSIMBIE
B MHOTOTpaHHUKAX

47 Ilepnenpukymsap u HakinoHHas. [loctpoenue
NEPIEHIUKYJISIPA U3 TOUKU Ha IPAMYIO

43 [lepnennukynsip n HaknoHHas. Iloctpoenue
NEPIECHIUKYIISIPA U3 TOYKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAuKyspax (npsMas u
oOpatHasi)

50 Teopema o Tpéx neprneHaAuKyIsipax (mpsmas u
oOpaTHas)

51 YTois1 MeXIy CKpEINBAOLIIMMUCS TPIMBIMHU




[Touck neprneHANKYISIPHBIX MPSMBIX C

32 MOMOMUIbIO TEPIIEHINKYISIPHBIX MIIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[Toctpoenue cedenuii Kyoa, IpU3MBlI,

54 IIPABWJIBHOM NMUPaMU/IbI C IIOMOILBIO
OpPTOTOHAJIBHOMN MPOEKIINH
ITocTpoenue ceuenuii Kyoa, IpU3MBL,

55 [IPaBUJIILHOM MUPAMUBI C IOMOILBIO
OpPTOTOHAJILHOW MPOEKINH
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIIBHO

56 wiockocTH. [Imockoctu cummeTpuii B
MHOTOT'paHHUKAX

57 [Ipu3Hak NepneHIuKyISIPHOCTH NIPSIMON U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUHN

53 [IpaBunbHBIE MHOTOTpaHHHUKHU. PacdyéT
PacCTOSHUI OT TOYKHU 10 IIIOCKOCTH

59 [IpaBunbHbIE MHOTOrpaHHUKH. Pacyér
PacCTOSHUN OT TOYKH 0 IIIOCKOCTH
CriocoObl OMYCTUTh MEPHEHAUKYJIISPBIL:

60 CUMMETpHUS, CABUT TOYKH 110 NapAJIIEIbHOU
IpsAMOI

61 CnBur no HenapasieJabHON TPSMOH,
W3MEHEHUE PaCCTOSHHUI
Konrponsnas padora "B3anmuoe

62 PaCIIOJIOKEHUE IIPSIMBIX U IJIOCKOCTEH B
npoctpaHcTse"

63 IToBTOpEHME: Yyroa MEKAy NPSIMBIMU Ha

IJIOCKOCTH, TPUT'OHOMETPHUA B IPOU3BOJIbHOM




TpEeyroJibHUKE, TeOpeMa KOCUHYCOB

64

[ToBTOpEHME: Yyroy MeXIy
CKpCIIUBAOIIUMUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

FeOMCTpI/I‘-ICCKI/IC MCETOJbI BBIYUCJICHUA YIJIa
MCXKAY NPpAMBIMA B MHOT'OT'PAaHHHUKAX

66

JByrpannslii yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTIO yria

67

[TepnienaukynspHbie maockocTi. CBOMCTBA
B3aMMHO NEPIEHIUKYISIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHaAnKyISIPHOCTH ITIOCKOCTEH;
TeopeMa O IPsIMOM NIEPECEUYECHHUs IBYX
IUIOCKOCTEN MEPIEHANKYJIIIPHBIX TPEThEU
IUIOCKOCTH

69

[IpsMoyTOIBHBIN Mapasuienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IPSIMOYTOJIBHOTI'O
napaJuiesienuneaa

70

TeopeMa 0 JuaroHajiv nmpsaMoyrojbHOro
napajiejacnuicaa u CICACTBUC U3 Heé

71

CrepeomeTpuyuecKkue U NpUKIaJHbIE 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PACIIOI0KEHUEM
MPSAMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKpELUBAIOLIUECS TPsSMBbIE,
napajuieNbHbIe TUIOCKOCTH B CTAHIAPTHBIX
MHOTOTPaHHUKAX

73

Hapa ImapaijICJIbHbIX IUIOCKOCTEH Ha
CKpCIIUMBAKOIINUXCA IIPAMBIX, PAaCCTOAHUC
MCXKAY CKPCIIMBAOIMIUMUCS IPAMBIMU B




IMPOCTBIX CUTyallUAX

Paccrosane oT TOUukHn J0 IIIIOCKOCTH,

74 paccTosiHUE OT MPSIMOM 10 IIIOCKOCTH
Brrunciienue paccTosHUN MEXKTY

75 CKPELIMBAIOIINMHUCS IPSIMBIMHU C IOMOUIBIO
MEePIEeHIUKYISIPHOM MJI0CKOCTH
TpéxXrpaHHbIil yroi, HEpaBEHCTBA JJIs

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJIsI
TPEXTPAHHOIO yTIIa

77 DneMeHTHI ChepUIeCKO TeOMETPHH:
reoJIe3NYECKUE JINHUU Ha 3emiie

78 KonrtponbHas padora "Yrisl u paccrosHus"

79 Cucremaru3zanus 3HaHu "MHOTOrpaHHHK U
€ro 3JIeMEeHTH!"

20 [Tupamuna. Buasl nupamun. [paBuiibaas
nupamuaa

21 [Tpusma. [Ipsimas v HaKJTIOHHAsA TPU3MBI.
[IpaBunpHas npusma

20 [IpsiMolt napajienenunen, NpsMoyroabHbINA
napasieNnenumnesn, Kyo

83 Brinykibsie MHOTOrpaHHUKU. Teopema Ditnepa
Brinyxiibie MHOrorpanHuku. Teopema Oitnepa.

84 IIpaBunbHBIE U OTYNIPABUIIbHbBIC
MHOT'OTpaHHUKH

85 KontponbHas pabota "MHororpanHuku"

26 [TonsiTve BeKTOpa Ha MJIIOCKOCTH U B

IIPOCTPAHCTBE




87 CymMmma BEKTOpOB

1

88 Pa3nocTh BekTOpOB 1
89 IIpaBuno mapasienenumnena 1
90 YMHOKEHUE BEKTOPA HA YUCIIO 1
01 PasnoxxeHue BekTopa 1o 6a3m}: TpEX |

BEKTOPOB, HE JISKAIIUX B OJHOH IIIOCKOCTH
92 CkansipHoe Mpou3BeICHUE 1
93 Brruncnenue yriia Mexy BEKTOpaMu B 1

MIPOCTPAHCTBE
94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1
95 IIpocreiimue 3a1a4u ¢ BEKTOPaMH 1
96 [Ipocreiimume 3aga4u ¢ BEKTOpaMU 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1
98 O06o01eHne u cucTeMaTu3anus 3SHaHUK 1
99 O00011IeHNE U CUCTEMATU3aIMs 3HAHUT 1
100 HtoroBas koHTposbHAs paboTa 1
101 HroroBas koHTpoNbHAs paboTa 1
102 O0o0061IeHre U crucTeMaTu3alus 3HaHu| 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosnuyecTBo yacos DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Koutpoasnsbie | IIpakTnueckue
n/n Bcero HU3yuyeHusi | o0pa3oBaTesibHbIE
padoTbI padoTbI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa Ha 1
MJIOCKOCTH U B IPOCTPAaHCTBE"
) [ToBTOpenue TeMs! "CkalsipHOE IPOU3BEACHUE |
BEKTOPOB"
3 IToBTOpeHue Temsbl "Beruncienue yria Mexmuy 1
BEKTOpAaMH B ITpOCTpaHcTBE"
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE IPSAMOI, |
MPOXOJSIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE IIIIOCKOCTH, HOPMaJIb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE MJIOCKOCTH, HOPMaJIb, YpPAaBHEHHE |
IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeieHne 1
g JInHeliHbIe HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMUPOBAHUE
9 JIuneliHbIC HEPABEHCTBA, JIMHEIHOE 1
IPOrPaMMHUPOBAHHE
10 AHaIUTHYECKHE METO/IbI pacuéra yriia Mexay 1
OPSIMBIMU B MHOTOTpaHHHMKaX
1 AHaIUTHYECKNE METOIbI pacuéra yIjia Mexy 1
IUIOCKOCTSIMU B MHOI'OI'PaHHUKAX
12 ®dopMyna pacCTOSHHSA OT TOYKH 10 TNIOCKOCTH 1




B KOOpAHHATax

HaxoxneHne paccTosiHAlA OT TOUYKHU 10

13
TUTOCKOCTH B KyOe

14 Haxoxzaenue pacCcTOSHUN OT TOYKHU A0
IUIOCKOCTH B MPaBUJIBHON MUPAMUIE

15 KounTponbhas pabora "AHanuruueckas
reomeTpus’"

16 CeueHust MHOIOTPaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKHU

17 CedeHnsi MHOTOTPAaHHUKOB: METO/T CIE/IOB
CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, NIEPECEUEHUS TIPAMBIX U
IJIOCKOCTEMN

19 [TapannenbHble psIMbIE U TUIOCKOCTH:
napajulesibHble CEYeHUS

20 [TapasnenbHble PSMBIE U IVIOCKOCTHU: PacyET
OTHOILLUEHUN

)1 [TapanienbHble MPsMBbIE U TUIOCKOCTH: YTJIbI
MEX/ly CKPEIMBAIOIUMUCS IPIMBIMU
[lepnieH UKy IsIpHBIE NPSAMBIE U IIIOCKOCTH:

2 CTaHJapTHBIE Tapbl MEPIEHAUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

3 [lepnienuKyIsIpHBIE NPSMBIE U IIIOCKOCTH:
TEOpeMa O TPeX NEPIEHANKYIIIpax

24 [leprieHquKyNSIpHBIE IPSIMBIE U TUIOCKOCTHU:
BBIUMCJICHMS IJTUH B MHOTOI'paHHUKAX

25 [ToBTOpeHue: IomEanu MHOTOyTrOJIbHUKOB,




bopMyIIBI IS TUIOMIAEH, COOOpaKeHUS
noxoous

HOBTOpeHI/IeI mIomaanu MHOIOyroJIbHUKOB,

26 (bopMyIIbI TS III0IIAAeH, COOOpaXkeHHs
nmogoous
[ToBTOpEHUe: MO MHOTOYTOJIHHHUKOB,

27 (dopMyIIBI IS TUTOINACH, COOOpaKEHUS
noao0us
[Tnomaau ceyeHNit MHOTOrpaHHUKOB:

28 IJIOIIAAM TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaXKeHUsI MOA00uUs
[lmomaau ceyeHnii MHOIOrPaHHUKOB:

29 IUTOILAAM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaXKeHUsI OO0

30 KonTponbnas pabora "[loBTopenue:
MHOTOIPaHHUKHU, CEYEHUS] MHOTOI'PaHHUKOB"

31 O06BéM Tena. O6beM NPSIMOYTOJILHOTO
napasuienenumnena

1 3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKIUH yTia

13 CrepeoMeTpHUECKHUE 3a/1a4H1, CBSI3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO Hapaenenuneaa
[Tpuxnanueie 3a1a4u, CBSI3aHHBIE C

34 BBIUMCIIEHHEM 00bEMa MPSIMOYTOJIBHOTO
napaJienenuneaa

35 O06BEM TIPAMOIT TIPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIC C

BBIUMCJIEHUEM 00BbEMOB IPSIMON IPU3MBI




[Ipuknagaeie 31241, CBSI3aHHBIE C 00BEMOM

37 MPSIMOM TPU3MBI
Brraucnenue 06bEMOB TeJ ¢ TOMOIIBIO

38 ornpenenéHHoro uHTerpaiga. Oobém
HAKJIOHHOU MPU3MBI

39 Brruncnenne 006EMOB Te ¢ ITOMOIIBIO
onpenenéHHoro uaTerpaina. O6bEM mupaMu bl

40 ®opmyna o0bEMa mupamuabl. OTHOIIEHHE
00BEMOB MUPaAMUJ ¢ OOIITUM YTIIOM

41 ®dopmyna o0bEMa nupamusl. OTHOIICHHE
00BeMOB MUpaMu ¢ OOLIUM YIJIOM

4 CrepeoMeTpuieCcKUe 3a/1a4u, CBA3aHHbIE C
00BEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpuuecKue 3a/1auu, CBA3aHHbIE C
o0BEMaMu IHpaMUbI

44 [Tpuknanseie 3aaauu o Teme "OO0bEMEBI TN,
CBsI3aHHBIE C 00bEMOM HAKIOHHOM MPU3MBI

45 [Tpuknagasie 3agaun 1o Teme "O0bEMBI TeNT",
CBSI3aHHBIE C 00BEMOM TUPAMUJIBI

46 [Ipumenenne 00bEMOB. Brruncnenue
pPaccTOsIHUSA A0 IIIOCKOCTH

47 KoHnTtponbHas padota "O0bEM
MHOTOrpaHHuKa"

43 Hunuaapudeckas TOBEPXHOCTh, 00pa3yroIye
HUIMHAPUYECKOU MOBEPXHOCTH

49 Hununap. [Ipsamoit KpyroBoi HWJIHHAP.
[Lnomaae MOBEpXHOCTH LIMJIMHAPA

50 Konnueckast moBepxHOCTh, 00pasyromme




KOHMYECKOU noBepxHoctu. Konyc

CedeHune KOHycCa IJIOCKOCTBIO, MapalIe]IbHON

31 IUIOCKOCTH OCHOBAHMUS

59 VYceuénnslit konyc. M300paxkeHre KOHyCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomans 60KOBOIT MOBEPXHOCTH H IMOJTHOM
MIOBEPXHOCTU KOHYCa

54 [Tnomaas 6OKOBOM MOBEPXHOCTHU U IMOJTHON
MOBEPXHOCTU KOHYyCa
CrepeomeTpriecKue 3a1a4i Ha

55 JI0Ka3aTeJIbCTBO U BBIYMCIICHHE, IOCTPOCHUEM
CEeYCHUH LWIMHpPA, KOHYyCa
CrepeomeTpuueckue 3a1a4i Ha

56 JI0Ka3aTeJIbCTBO U BBIYMCIIEHHUE, IOCTPOCHUEM
CEUCHMI IUIMHIpPA, KOHyCa

57 [IpuknagHelie 3aa4u, CBsI3aHHbIE C
UUIUHAPOM

58 [IpuknagHelie 3a7a4n, CBSI3aHHBIE C
LWJIMHIPOM

59 Cdepa u map
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl maockocTsio. Bua u
n300pakeHue 1apa
[epeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl miockoctsio. Bua n
n300pakeHue mapa

6 VYpaBuenune chepsl. [Inomans chepsr u eé

gacTei




63

Cummetpust cdepsl 1 mapa

64

CrepeomeTpriecKue 3a1a4i Ha

J0Ka3aTCJIbCTBO U BBIYHUCIICHUEC, CBA3AaHHBIC CO

cdepoii u mapom, TOCTPOSHUEM UX CEUCHUIN
IUIOCKOCTBIO

65

CrepeomMeTpriecKre 3a1a4i Ha

J0Ka3aTCJIbCTBO U BBIYUCIICHUEC, CBA3AaHHBIC CO

cdepoii u mapom, TOCTPOCHUEM UX CEUCHUIN
TTIOCKOCTBIO

66

[Ipuknagaeie 3a1a4u, CBSI3aHHBIE CO cepoit 1
mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
nmogoous

68

Pazanunsie KOM6I/IH3HI/II/I TCJI BpalllCHUA U
MHOI'OrpaHHUKOB

69

3anauu 1o Teme "Tena ¥ HOBEPXHOCTH
BpaieHus"

70

3anaun no teme "Tena 1 MOBEpXHOCTH
BpaieHus"

71

Kontponbnas padota "Tena u moBepxHOCTH
BpaiueHus"

72

O6BEM umuHapa. Teopema 06 00BEME
prIMOFO III/IJ'II/IHI[pa

73

Brruucnenue 00bEMOB TEJ € ITOMOILLBIO
onpeaeénHoro uurerpaga. O0bEM KoHyca

74

[Tnomaayn 60KOBOM U MOJTHON MMOBEPXHOCTH
KOHyCa




75

CrtepeoMeTpHUECKHE 33]1a4H, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB ITMIIMHIPA, KOHYCa

76

[Ipuknanseie 3aaauu o Teme "OO0bEMBI 1
IJIOIAAM TOBEpXHOCTEN Ten"

717

O06bém mapa u mapoBoro cekropa. Teopema
00 00BEme mapa. [nomans chepsl.
CrepeoMeTpHuecKHe 3a/1a4M, CBA3aHHBIC C
BBIYKCIICHHEM 00BEMOB 1Iapa, IapOBOro
CErMeHTa U IapOBOT0 CEKTOpa

78

[Tpuknagueie 3agaun o Teme "O0BbEMBI TeI",
CBSI3aHHBIE C 00BEMOM II1apa U TUIOIAbIO
cepsl. COOTHOIICHUST MEXKTY TUIOIIAISIMHI
MOBEPXHOCTEH M 00bEMAMHU MTOTOOHBIX TEI

79

[Mono6ubie Tena B npocTpaHcTBe. V3MeHeHue
o0BvéMa npu nooduu. CrepeoMeTpuyecKkue
3aJa4uu, CBA3aHHBIC C BBIYHCIICHUEM 00BEMOB
TEJI U IUIONIa el MoBepXHOCTEN

80

KonTponbnas padora "[1nomaau
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TET"

81

JIBuxxenus npocrpancTsa. OToOpaskeHusl.
JBmxenus u paBeHCTBO duryp. OOrrme
CBOMCTBA JBHKCHUMI

82

Buasl nBukeHnii: napauiebHbIN IEpeHOC,
[EHTpaJIbHAs! CHMMETPHS, 3epKaJIbHAS
CUMMETpHUSI, TOBOPOT BOKPYT MPSIMOit

83

[IpeobpazoBanus nogobus. [Ipsamas u cdhepa
Ditnepa

84

FeOMeTqueCKHe 3aa4i Ha IPUMCHCHUEC




JABHKCHUA

85

KonTponbras padora "BekTops! B
npoctpaHcTae”

86

Ob6o6matomee noproperue 11 nonsaruit u
MeToA0B Kypca reometpun 10—11 knaccos,
cucreMaru3anus 3HaHuil: "[lapamiensHOCTh
MPSIMBIX U TJIOCKOCTEH B IpocTpaHcTBe"

87

Ob6o6maromee noproperue 11 nonsaruit u
MeTOJI0B Kypca reometpun 10-11 knaccos,
cucTemMaTu3anus 3HaHui: "BekTopsl B
npocTpaHcTae"”

88

89

Ob6o6marommee noproperue 11 nousruit u
MeTOJ10B Kypca reometpun 10-11 xnaccos,
cucTeMaTH3alus 3HaHuil: "BekTopsl B
npoctpaHcTse"

Ob6o6maromee noroperne 11 moHsTuit u
MeTOJ10B Kypca reometpun 10-11 xnaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTpaHHUKa"

90

Ob6o6maromee noroperne 11 moHsTuit u
MeTOJI0B Kypca reometpun 10-11 xnaccos,
cuctematu3aiys 3Hanuil: "Oobem
MHOTOTpaHHuKa"

91

O6o06matomiee nmosropeHue 11 nonsaTuii u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucteMaTusanys 3Hanuii: "Ilmomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Ten"

92

O6o06matomiee nmoBropeHue 11 noHsaTuii u




MeTOJI0B Kypca reomeTpun 10—11 kmaccos,
cuctemaTu3anys 3Hagmi: "Tlmomann
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Te"

93

Hroropas KOHTPOJIbHAA pa60Ta

94

Hrorosas koHTponbHas paboTa

95

[ToBTOpeHME, 0000IIEHNE U CHCTEMATH3AITUS
3HAHUM

96

Hcropus pa3BuTus CTEPEOMETPUH KaK HAyKH
U €€ poJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOI M

97

Hcropus pa3BuTHS CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT UM

98

Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKH
1 €€ POJIb B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT Uil

99

HcTopus pa3BuTHs CTEpEOMETPUN KaK HAyKU
U €€ poJIb B Pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U

100

Hcropus pa3BuTus CTEpEOMETPUH KaK HAyKH
U €€ poJIb B pPa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT M

101

Hcropust pa3BUTHS CTEPEOMETPUN KAK HAYKH
U €€ POJIb B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U

102

HcTopus pa3BUTHs CTEpPEOMETPHUH KaK HAyKH
U e€ poJib B pPa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBbBI

10 KUIACC
Kon
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThI 0CBOCHHUSI OCHOBHOM 00pa3oBaTe/IbHOM
HPOBEPIEMOTO NMPOrpaMMbl CpeiHero o0uero oOpa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, MPsIMasi, INIOCKOCTh
79 [IpuMeHsTh aKCHOMBI CTEPEOMETPUHM M CJIEACTBUS W3 HUX IMpPU  PEIICHUU
' reOMETPUYECKHUX 337139
73 OnepupoBaTh MOHATUAMU: MNAPALIEIBHOCT M MEPHEHAUKYJISIPHOCTH MPSIMBIX U
' IUIOCKOCTEN
7.4 KnaccudunupoBaTs B3aMMHOE paciojioKE€HUE MPSIMbIX U INIOCKOCTEH B MPOCTPAHCTBE
OnepupoBaTh MOHATUAMHU: JBYTPAHHBIA yToJI, TpaHU JABYI'PAHHOTO yria, pedpo
7.5 JBYTPAaHHOTO yTJjla, JMHEWHBIN yroj JIBYIpaHHOTO yria, IpalycHas Mepa JBYyTpaHHOI'O
yria
76 OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBIMYKJIbIM U HEBBIMYKJIbI MHOTOIPaHHUK,
' 3JIEMEHTHl MHOTOI'PaHHUKA, IPABUIbHBI MHOTOTPaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BU/Ibl MHOI'OI'PaHHHUKOB (IMpamMKJia, pU3Ma, MpsiMOYTOJIbHBII
' napasuienenumnesn, Kyo)
KnaccudunupoBaTe MHOIOIpaHHHUKH, BbIOMpass OCHOBaHMS JUIsl Kiaccu(UKaLUU
7.8 (BBIITYKJIbIE M HEBBITYKJIbIE MHOTOTPaHHUKH, NTPaBUIIbHBIE MHOTOTPAHHUKH, MPSIMbIE U
HAKJIOHHBIE NPU3MBI, TapaJlJIeIIeIUIIEbI)
7.9 OnepupoBaTh NOHATUSAMU: CEKYyIIas IUIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB
710 OOBSICHATH NPUHLHUIBI HOCTPOCHUS CEYEHUH MHOTOTPaHHUKOB, HCIOJbB3YS METOJ
’ CIIEZIOB
711 Ctpouth ceuyeHHss MHOTOIPDAaHHMKOB METOJIOM CJIEAOB, BBINOJIHATH (BBIHOCHBIC)
’ IUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYDP: BUJ] CBEPXY, COOKY, CHU3Y
Pemarp 3amaum Ha HaxoXXIEHME TI'€OMETPUYECKHUX BEJIMYUH MO o0pa3uam Win
aIropuT™MaM, IMPUMEHSS H3BECTHBIE AHAJIMTUYECKUE METOABl IPU  PEIICHUU
7.12 CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/Jad Ha BBIYMCIIEHUE DPACCTOSHUN MEXIY IBYMs
TOYKaMH, OT TOYKH J10 MPSIMOM, OT TOYKHJIO IUIOCKOCTH, MEKAY CKpEIIMBAIOLUIMMHUCS
HIPSMBIMU
Pemarp 3amaum Ha HaxoXXIEHME TI'€OMETPUUYECKHUX BEJIMYUH MO oOpa3uam wWin
aIropuT™MaM, IPUMEHSS H3BECTHBIE AHAJIMTUYECKHE METOABl IPU  PEIICHUU
7.13 CTaHAAPTHBIX ~ MAaTeMaTHYECKMX  3aJad  Ha  BBIYMCIEHHE  YIVIOB  MEXKAY
CKPELMBAIOIIUMUCS MPSAMBIMU, MEXKAY HMPSIMON M MIOCKOCTHIO, MEX]Y MJIOCKOCTSIMH,
JIBYTPAHHBIX YIJIOB
7.14 Boruncnsate 00bEMBI U MIIONMIAAN TOBEPXHOCTEN MHOTOTPaHHUKOB (TpU3Ma, MUpaMuia)




C mnpuMeHeHHEeM  (OpMyJ, BBIYHCIATH COOTHOLICHHS  MEXAY  IUIOIAASIMHU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOI'OI'PAHHUKOB

OHGpHpOBaTI) IIOHATHUAMU:. CUMMCTPHA B IIPOCTPAHCTBE, LCHTP, OChb MU IINIOCKOCTH

715 CUMMETPHH, IIEHTP, OCh U IFIOCKOCTh CUMMETPHH (QUTYPBI
W3Bnexarsp, npeoOpa3oBbIBaTh W HUHTEPHPETHPOBATH  HH(POpMAIUIO 0
7.16 MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, MPEACTaBICHHYID Ha dYepTexax u
pHCYHKaX
[MpumensaTh TeomeTpuueckue (aKThl IS pEIICHUs CTePEOMETPUYECKHX —3ajad,
7.17 MPE/IOIaralouX HECKOIBKO [IaroB PEIICHUs, €CIIM yCIOBHUS NMPUMEHEHUs 33/1aHbI B
SBHOM (hopme
718 [TpuMeHsATh IPOCTEUIIIHE TPOrPAMMHBIC CPEJICTBA U JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
’ CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4
719 [IpuBOUTE TpPUMEpPHl MaTEMATUYECKHX 3aKOHOMEPHOCTEH B TPUPOAE U IKHU3HH,
’ pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[TpuMeHSTh IOTYYCHHBIC 3HAHUS HA TIPAKTUKE: aHAJTM3UPOBATh PeajbHbIC CUTYAIlMH U
NPUMEHATh HM3yYCHHBIC TOHSATHS B TPOILECCE IMOWCKAa pPEIICHUS MaTeMaTHYeCKU
790 c(OpMYIHPOBAHHOW TPOOJIEMBI, MOICTUPOBATH pEATbHbIE CHTyallud Ha SI3BIKE
' T€OMETPUH, UCCIIEA0BATh MOCTPOCHHBIE MOJEIH C HCIIOJIB30BAaHHEM T'€OMETPHUYECKHX
MOHSTUI U TEOpeM, amnmapara anreOpbl, periaTh MPaKTHYECKUe 3aJavd, CBS3aHHBIC C
HAXOXKICHUEM T€OMETPHYCCKUX BEIIMIHH
11 KJIACC
Kon . .
IIpoBepsiemble NpeAMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/1bHOI
HPOBEPHEMOTO NpOrpaMMbl cpe/iHero oduero od0pa3oBaHus
pe3yJabTarta
6 I'eometpus
OnepupoBaTh  MOHATUSAMHU:  IIMHApPUYECKas  IMOBEPXHOCTb,  OOpasyrolme
6.1 MWINHAPUYECKON MOBEPXHOCTH, LWIMHAP, KOHHYECKAs IMOBEPXHOCTh, OOpa3yroIue
KOHHUYECKOW MOBEPXHOCTH, KOHYC, CepruuecKast HOBEPXHOCTh
6.2 PacrioznaBats Tena BpaiieHus (IMIHHAP, KOHYC, cepa U 11ap)
6.3 OOBACHATH CIIOCOOBI MOyYSHHS TEJ BPALICHUS
6.4 KnaccuduuupoaTh B3auMHOE pacioyiokeHHe chepbl U TUIOCKOCTH
6.5 OmnepupoBaTh MOHATHAMU: IAPOBON CErMEHT, OCHOBAHHE CETMEHTa, BBICOTA CETMEHTA,
’ IAPOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOSA, BBICOTA IIAPOBOIO CJIOS, MIAPOBOM CEKTOP
6.6 Boruncnare 00bEMBI M TUIOIIAAN TTOBEPXHOCTEH Tel BpaIlEHUs, TEOMETPHUECKUX TeJ C
' npuMeHeHueM (Gpopmyit
6.7 OnepupoBath MOHATHAMU: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M OMUCAHHBIA OKOJIO
’ cdepsl, cepa, BIUCaHHAS] B MHOTOTPaHHUK WJIH TEJIO BPAIICHUS
6.8 BbIUMCIATE COOTHOIIEHUS! MEXKIY IUIOINAASIMU MMOBEPXHOCTEH M 00bEMaMH 1OJ00HBIX




TCII

N300paxxaTh u3ydaemble (QUIYpBl OT PYKH M C MPUMEHEHHEM IMPOCTBIX YEPTEKHBIX

6.9
WHCTPYMEHTOB
6.10 BrIToNHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTBHIX O0BEMHBIX (HUTYP:
' BHJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPAIICHHS
N3Bnekatsp, WHTEPIIPETHPOBATH u peoOpa3oBHIBATh UH(OPMAIIHIO 0
6.11 MMPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (HUrypax, NPeACTaBICHHYI0 Ha 4YepTekax |
pUCYHKaX
[IpumensTh reomerpudeckue (akThl A pPEHICHUs CTePEOMETPUUYECKUX —3aj1ad,
6.12 MIPETNOIAraloNX HECKOJIbKO IIarOB PEIICHUs, eCIH yCIOBUS MPUMEHEHHS 3aJaHbl B
SIBHOU (popMme
6.13 OnepupoBaTh NOHATHUEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITIONTHATE TEWCTBUS CIIOKECHHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKCHUS
) BEKTOpa Ha YHCII0, O0BIACHATh, KAKMMH CBOMCTBAMU OHU 00J1a/1al0T
6.15 [IpuMeHATHh NpaBUIIO MapauiesienuIea Mpu CI0KEHUU BEKTOPOB
OnepupoBaTh MOHATUSMU: JAEKAPTOBBI KOOPJMWHATHI B MIPOCTPAHCTBE, BEKTOP, MOIYIh
6.16 BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MEXJ1y BEKTOpaMH,
CKaJsipHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMILJIAHAPHBIE BEKTOPHI
HaxomuTh cyMMy BEKTOPOB M NIPOM3BEIIEHHE BEKTOpa Ha YHUCIO, YIOd MEXIy
6.17 BEKTOpaMH, CKAISIPHOE  NPOM3BEACHUE, pacKiIaJblBaTh  BEKTOP MO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3aiaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT
6.19 Pematp mpocTeiiime reoMmMeTpuueckMe 3aqaud  Ha IPUMEHEHHE  BEKTOPHO-
' KOOPJIMHATHOI'O METO/Ia
Pemate 3amaum Ha [10Ka3aTEIbCTBO MAaTEMATHUYECKUX OTHOLIEHWHW M HAXOXKICHUE
6.20 T€OMETPUYECKHX BEIWYMH MO o0pa3laM WM alroputMaM, MPUMEHsS H3BECTHHIE
METO/IbI TIPU PEUIeHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4
601 [IpuMeHATh MpOCTEHIIINE TMPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAITMOHHBIC
' CHUCTEMBI TIPU PEIICHUHU CTEPEOMETPUIECKUX 3a7a4
6.2 [IpuBoaUTE, TpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTECH B TPUPOJAE U IKU3HH,
' pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh MoNy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAJU3UPOBATh pPeajibHble CUTYalUu U
MPUMCHSITh HW3YYCHHBIC TOHSATHS B TMPOIECCE TIOWCKA PEIICHUS MaTeMaTHYCCKU
623 c(hOpMyIUPOBAHHON MPOOIEMBI, MOJEIUPOBATH pEANbHBIC CHUTYalldd Ha S3BIKE

F€OMETPHUH, UCCIEAOBATh MOCTPOEHHBIE MOJEIN C MCIOJIb30BAaHUEM TI'€OMETPUUYECKUX
MOHATHIM U TeopeM, ammapara ajreOphl, pelaTh MPakKTUYECKUE 3a/aud, CBSI3aHHBIC C
HaxO0XJICHUEM IeOMETPUUECKUX BEITMUUH




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KITACC

Konx
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomeTpus

7.1

OcHOBHbIE TIOHATHSA cTepeoMeTpuH. Touka, mpsiMasi, MJIOCKOCTh, MpocTpaHCTBO. IlonsTe 00
AKCHOMAaTHY€CKOM IIOCTPOECHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX

7.2

B3aumHOe pacnonoxeHue NpsMBIX B MPOCTPAHCTBE: MEPECEKAIOIIMECs, NapaulesibHble U
cKpemuBawomuecss npsMble. [lapamiensHOCTh HPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE:
napajieJbHble MpsSMble B MPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPSIMBIX, NapaLIEIbHOCTh
NpSIMON M TUIOCKOCTH. YTJIBIC COHANpPaBJICHHBIMH CTOPOHAMH, YTOJ MEXAY TNPSIMBIMA B
npoctpaHcTBe.  [lapamnenpHOCTh  TJIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH,  CBOWMCTBA
napajuieNbHbIX MIockocTed. [Ipocrelinmme mpocTpaHCTBeHHbBIE (DUTYphI HA MJIOCKOCTHU: TETPadp,
KyO0, apaJijiesienumnes, IoCTPOCHUE CEUeHUI

7.3

IlepneHquKyIIpHOCTh MPSMOM M IUIOCKOCTH: IEPIEHIUKYJSIPHBIE MpPSMBIE B IPOCTPAHCTBE,
IpsIMBIE TMAPAJUICIIBHBIE M INEPHNEHAUKYJSIPHBIE K IUIOCKOCTH, NPU3HAK NEPHEHAUKYJISIPHOCTH
IIPSIMOM M IUVIOCKOCTH, TEOPEMa O NMPSAMOH NEPIEHANKYJIAPHOMN IUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE:
YTOJI MEXIy NPSIMOW M IUIOCKOCTBIO, ABYTPAHHBIM YroJl, JUHEHHBIA yroja ABYTPAHHOIO YIJIA.
[lepnieHIUKyISp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUYKH IO IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110
IUIOCKOCTH, TMPOEKIHUs (UTyphl HA IUIOCKOCTh. [lepneHAMKYISpHOCTh IUIOCKOCTEH: MPU3HAK
NEPIEHIUKYIISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa o TpEX neprneHauKyisapax

7.4

[TonsiTie MHOTOTpaHHHKA, OCHOBHBIC JJIEMEHThl MHOTOTPAHHHKA, BBIMYKIbIE M HEBBIMYKIIbIC
MHOTOTPaHHHUKH, pa3BEPTKa MHOrorpanHuka. [Ipuama: n-yronpHas mpu3Ma, TpaHH U OCHOBaHHS
OpU3Mbl, TpsMasi W HAKJIOHHAs NpU3Mbl, OOKOBas M TIOJIHAs MOBEPXHOCTh MPU3MBI.
[Napannenenunesn, NpsMOYroJibHBIM Napaienenunex U ero cpoiictBa. Ilupamupa: n-yronpHas
nupaMua, TPaHH W OCHOBaHHWE MUPAMHIBI, OOKOBasi M TIOJMHAs TMOBEPXHOCTh MUPAMHUIBI,
NpaBUibHAS M YyCEUYE€HHAs MNHUpaMuAa. OJIEMEHThl MNpU3Mbl M THUpaMuibl. [IpaBUIIbHBIE
MHOTOTPaHHHUKHU: TOHSTHE MPAaBHJIBHOTO MHOTOIPAaHHUKA, MpaBWJIbHAsS MpHU3Ma U IpaBUIIbHAS
nUpaMujia, IpaBUIIbHAS TPEyrojibHas MHUpaMuia U NpaBUiIbHBIN TeTpasap, kyO. [IpeacTasienue o
MPaBUJIBHBIX MHOTOTPAHHHUKAX: OKTadAp, AOJAEKadlp M wukocadapyrue CeueHus TPU3MBI U
MTUPAMHU/IBI

7.5

CI/IMMeTpI/IH B MMPOCTPAHCTBC: CUMMCTPHUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI, IIOCKOCTH. DJIEMEHTHI
CUMMCTPHUHU B IIUpaMUJax, mapajuiCaCnuncaax, mpaBuJIbHbIX MHOIOIrpaHHUKaXxX

7.6

7.7

Brruncienne 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriel. [lmomanbs OoKoBO#
MIOBEPXHOCTU M IIOJIHOM IIOBEPXHOCTH IPSIMOM IPU3MBI, IUIOIIAJb OCHOBAHUM, Teopema O
OOKOBOW MOBEPXHOCTU NPsAMOM mpu3Mbl. [lmomans OGOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
NpaBWIBHOM MNHMpaMHJbl, TEOpeMa O IUIomaAu yced€HHoW mnupamuabl. Ilonsatue o6 oOBEMeE.
O06bEM UpamMuibl, IPU3MBI

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKIY TUIOMIAIIMUA MMOBEPXHOCTEH, 00BEMaMuU
MOAOOHBIX TEN




11 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMeHT ColepP:KaAHUSA

I'eomeTpus

6.1

Hunuaapuyeckass MOBEPXHOCTb, OOpasyrollue IWIMHIPUYECKONH MOBEPXHOCTH, OCh
IWIMHAPUYECKON MOBEpXHOCTU. LIMIMHAP: OCHOBAaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas
U OCb, IUIOIIA b OOKOBOI U OJIHOMN MOBEPXHOCTH

6.2

Konnyeckass mnoBepxHOCTh, oOpa3yrolye KOHHYECKOW IOBEPXHOCTH, OChb M BEpUIMHA
KOHMYECKOW INoBepXHOCTU. KOHyC: OCHOBaHME M BeplinHa, oOpasymoolas M OCb, IUIOMIALb
OOKOBOW M TOJHOM MOBEPXHOCTH. Y CEUEHHBI KOHYC: 00pasylolue U BBICOTA, OCHOBAHHS U
OO0KOBasi IOBEPXHOCTh

6.3

Cdepa um map: LeHTp, paguyc, AMAaMETp, IUIONIagb IOBEPXHOCTH cdepsl. B3ammmuoe
pacnojiokeHue cepbl U IMI0CKOCTH, KacaTelbHas INIOCKOCTh K cdepe, MIomaas chepbl

6.4

N3006pakenue Ten BpaleHus Ha MIIOCKOCTH. Pa3BEépTka MIMHApPA U KOHyca

6.5

KomOuHanmu ten BpalieHus U MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMHUCAaHHBIM OKOJO cdepsl,
cdepa, BlMcaHHAasi B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

6.6

[onsaTne 06 00bpéMe. OcCHOBHBIE CBOHCTBA 00BEMOB Tel. Teopema 06 00BEME MPSIMOYTOILHOTO
napajenenunena u cieAacteus uz He€. O0bEM nmmMHApa, KoHyca. O0BEM mapa W IiIomaIb

cdepsl

6.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKIY IIOMIAISIMH TOBEPXHOCTEH, 00bEMaMHU
MOAOOHBIX TEN

6.8

Ceuenust muiMHpa (MapaviebHO U MEPHEHAUKYISIPHO OCH), CEYEHUsSI KOHYyca (MapajliebHOe
OCHOBAHUIO U MTPOXO/ISIIEE Yepe3 BEPUINHY ), CEUSHUS 1I1apa

6.9

BekTop Ha miockoctd U B mpocTtpaHcTBe. CHOKEHUE M BBIYMTAHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. PasnokeHue BekTopa Mo TpEM HEKOMIUIAHApHBIM BekTopam. IlpaBuio
napajurenenunena. PemeHne 3agad, CBSA3aHHBIX C IIPUMEHEHHEM INIPABWII  JCHCTBUU C
BEKTOPAMH

6.10

[IpssimoyronbHas cuctema KoopAauHAT B mpoctpaHcTBe. Koopaunatsl Bektopa. [Ipocreitmme
3a7a4d B KOOpPJAMHATAaX. YTOJN MexXay Bekropamu. CKalIpHOE NPOU3BEACHUE BEKTOPOB.
Borunicnenue yrioB Mexay NpsMBIMHM M IUIOCKOCTSIMU. KoopIHMHATHO-BEKTOPHBIM MeTon Ipu
pELIEHNH T€OMETPUUECKUX 3a1a4




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOI OBPA30OBATEJLHON
HHPOI'PAMMBI CPEJHEI'O OBHIEI'O ObPA3OBAHUA

Kon
NpoBepsieMoOro
TpedOBaHMS

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM Pe3yJibTaATaM OCBOEHHsI OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero 001ero oopa3oBanus

Bnagenne MeTogamMM JI0Ka3aTENbCTB, AITOPUTMAaMHU pEIICHUS 3a1ad; yMEHHE
(dbopMynIHpOBaTE M ONEPHPOBATH MOHATHAMH: OIpPEAEJICHHE, aKCHOMa, Teopema,
CJIEZICTBHE, CBOICTBO, MPHU3HAK, JOKA3aTENbCTBO, PABHOCHUJIbHBIC (DOPMYIUPOBKHU;
OPUMEHATh UX; YyMeHHe (OpMYJIHpOBaTh OOpaTHOE M MPOTHBOIOJIOKHOE
YTIBEpP)KICHHUE, TNPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, MCIOIB30BATh METOA
MaTeMaTU4YeCKON MHIYKIMU; TPOBOIUTH 10KA3aTeNIbHbIEC PACCYKICHUS MTPH PEIICHUH
3aj1a4y, OLIEHUBATh JOTWYECKYIO MPABUIBHOCTD PACCY)KICHUH; YMEHHE ONCPUpPOBAThH
MOHSATHSAMHU: MHOXECTBO, ITOJMHOYKECTBO, ONEPALUH HaJ MHOXECTBAaMH; yMEHHE
UCTIOJIB30BAaTh TEOPETUKO-MHOKECTBCHHBI —ammapaT Uil ONUCAHUS PeasbHBIX
MPOIIECCOB W SIBJICHWH W TIPH PEUICHWW 3ala4, B TOM YHCJIEe U3 IPYTUX Y4eOHBIX
MIPEIMETOB; YMEHHE OTIEPUPOBATH MOHATUSAMU: Tpad, CBA3HBIA rpad, IepeBo, IHKI,
rpa¢ Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh M ONHCHIBATh rpadbl pa3muaHBIMU CLIOCOOAMH;

HCII0JIb30BaTh Tpadbl IPU pEeLICHUH 3a/1a4

YMmenue ONneprupoOBaTh MNOHATUAMU: HATYpPAJIBLHOC YHCJIO, HEJI0C YUCIIO, CTCIICHbB C
LCJIBIM IIOKAa3aTCIIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCICHb C palOHAJIbHBIM
MOKa3aTeJieM, CTENeHb C JIEHCTBUTENbHBIM TOKa3aTeseM, Jorapudm ducia, CHHYC,
KOCHHYC M TaHTE€HC MPOM3BOJIBHOTO YHCIA, OCTATOK MO MOAYJIO, PallMOHAIbHOE
YHCII0, UPPALMOHAIIFHOE YHCIIO, MHOKECTBA HATYPaJIbHBIX, LIENBIX, PAlMOHATBHBIX,
JCHCTBUTEILHBIX YMCEI; YMEHHE WCIIOIh30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIITUIA
OOIIMi JeNUTeNh U HaMMEHbIIee 00Iee KpaTHOe, adroput™M EBKIMIa mpu pereHun
3aJa49; 3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIIMOHHBIMH CHCTEMaMH CUWCIICHUS; YMEHUE
BBINOJIHATh BBIYMCIICHHE 3HAYCHHUN W TPeoOpa3oBaHUsl BHIPAKEHUH CO CTETICHSIMH H
norapudmamu, mnpeoOpa3oBaHUs APOOHO-PAIIMOHANBHBIX BBIPAKCHUH; YMEHHE
OIICpHUPOBATE TMOHATHUAMHA: TIIOCJIICAOBATCIbHOCTD, apI/I(bMeTI/I‘-IeCKaSI mporpeccus,
reoMeTpUYecKas Iporpeccusi, 0ECKOHEYHO YOBIBAIOIIAs TEOMETPUIECKas IPOTPECCHS;
YMEHHUE 3a/1aBaTh TOCJICIOBATEIBHOCTH, B TOM YHUCJIE C MOMOIIBIO PEKYPPEHTHBIX
dbopMyII; YMEHHE OINEepPUPOBATh MOHATUSMU: KOMILICKCHOE YHCIIO, COIPSHKEHHBIC

KOMIUICKCHBIE 4YHCIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, ¢opma 3ammucu




KOMIUICKCHBIX 4Hucell (TeoMeTpuyecKasi, TPUTOHOMETpUYecKas M ainredpandeckas);
yMETh TPOU3BOANTH apUPMETHUYECKHE JAEUCTBUS C KOMIUIEKCHBIMM YHCIIaMU;
IPUBOJUTh INPUMEPHl  HUCIOJIb30BAHUS  KOMIUIEKCHBIX YHCEN;  OIEpUpOBATh
MNOHATUAMM: MaTpuua 2x2 u 3X3, onpeaenuTenb MaTpHUIbl, TEOMETPUUECKHIA CMBICIT

OnpeeTUTENs

YmMmenue OTepupoBaTh MOHSTUSIMHU: paloHasbHbIE, uppalnoHajbHbIe,
MoKa3aTeJbHbIe, CTETIEHHbIE, Jorapu(pMUYECKre, TPUTOHOMETPUYECKUE YPaBHEHUS U
HEpaBEHCTBA, HUX CHUCTEMbl; yMEHHE OIEPUPOBATH TMOHATUSAMHU: TOXKAECTBO,
TOXKJIECTBEHHOE Npeo0pa3oBaHKe, YpaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHOCTh YPABHEHMI, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTh
YpaBHEHMsI, HEPABEHCTBA M CHCTEMbI C MOMOUIbIO Pa3JIMYHBIX NPUEMOB; pElIaTh
YpaBHEHMsI, HEpPaBEHCTBA M CHUCTEMbl C [IapaMeTpOM; IPUMEHATh YpaBHEHUS,
HEPABEHCTBA, MX CHUCTEMbI I pEIIEHUS MaTeMaTHMYECKUX 3ajad U 3aJad U3

pa3uyHbIX 007acTel HAYKU U PeabHOM KU3HU

YMeHue onepupoBaTh MOHATHAMU: (QYHKLUS, YETHOCTh (DYHKIMH, MEPHOAMYHOCTD
(GyHKIMH, OrpaHUYEHHOCTh (YHKUUH, MOHOTOHHOCTh (YHKLHH, 3SKCTPEMYM
¢byHKUMH, HauOoJblllee M HauUMEHblIee 3HadeHHUs (QYHKIMHM Ha TPOMEXKYTKE,
HenpepbiBHAasE (yHKIMs, acUMITOThl TIpaduka (QyHKUIMH, IepBas M BTOpas
Mpou3BogHAs (YHKUUU, T€OMETPUYECKUH M (PU3NYECKUH CMBICT MPOU3BOJHOM,
nepBooOpas3Has, ONpeneNEHHbId MHTErpal; YMEHUE HAXOOUTh aCUMITOTHI Ipaduka
(GYHKIMM; YMEHHE BBIYHMCISATH MPOU3BOJHBIE CYMMBI, NPOU3BEIACHUS, YAaCTHOTO U
KOMIIO3UIMN (QYHKIUI, HAXOJWUTh ypaBHEHHE KacaTelbHOM K rpaduky (yHKUUY;
YMEHHE HAaXOIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (QYHKIUI; YMEHHE HCIIOJIb30BaTh
MIPOU3BOJIHYIO JUJIsl MCCelOBaHUs (DYHKIMHA, HAXOAUTh HAUOOJBIINE M HAUMEHBILINE
3Ha4YeHUs1 (DYHKIHIA; CTPOUTH Tpad)MKd MHOTOWICHOB C HCIIOJNB30BAaHUEM arapaTa
MaTeMaTUYECKOr0 aHaIU3a; IPUMEHITh IPOU3BOAHYIO Ul HAXOKICHUS HAWITYYILEro
peleHusl B NPUKJIAIHBIX, B TOM YHCJIE COLUAIBbHO-3KOHOMHUYECKUX M (PU3MUECKUX
3ajavax; HaxOJUTh IJIOLIATU U 00BEMBI (QUTYp C MOMOIIBIO MHTErpaja; IPUBOIUTH
IpPUMEPbl MaTEeMAaTUYECKOI0 MOJAEIMPOBAHUS € NOMOMLIbI0 JIuddepeHInanbHbIX

ypaBHEHUH

YMeHre onepupoBaTth MOHATUAMH: Tpaduk GyHKIUH, oOpaTHas (QyHKIWS,
KOMIO3UIUS (PYHKIUH, THHEHHass QyHKIWs, KBaJApaTHIHas (QYHKIHS, pallioHaTbHAS
¢byHKIUs, creneHHas (yHKUWSA, TpPUTOHOMETpHuYeckue (QYHKIUH, OOpaTHbIE
TPUTOHOMETpPHUYECKUE (YHKLIMH, TOKa3zaTelbHas M Jorapupmudeckas (yHKIWH;
YMEHHE CTPOUTh TpadUKd H3YYCHHBIX (YHKIHHA, BBIIOIHATH MpeoOpa3oBaHUsS

rpa¢ukoB (QYHKIWH, WCIONB30BaTh TpauKH JUIsI H3YYEHHs MPOLECCOB U




3aBHCUMOCTEH, NpU PEHICHWH 3aJad U3 JIPYIHX Y4eOHBIX NpPEIMETOB M 3ahad U3
pearbHOM JKU3HHU; BbIpaXaTh (OpPMyJIaMH 3aBHCHUMOCTH MEXIy BEIMUYHMHAMU;
UCIOJIb30BaTh CBOMCTBA U rpaduku (QYHKIMHA A peIIeHUs] YpaBHEHUH, HEPABEHCTB
U 3aJad C IapameTpamM; H300pa)xkaTb Ha KOOPJMHATHOW IJIOCKOCTH MHOXKECTBa

peI_I_IeHI/Iﬁ ypaBHeHHfI, HCPAaBCHCTB U UX CUCTCM

YMeHue peiaTh TEKCTOBbIE 3a/1a4M Pa3HbIX TUIOB (B TOM YMCJE HA MPOLEHTHI, JOIH
U 4acTH, Ha JBH)KEHHUE, pabOTy, CTOMMOCTh TOBAapOB U YCIYT, HAJOTH, 3ala4yd U3
o0JacTH yINpaBiIeHUs JINYHBIMU U CEMEWHBIMHU (PMHAHCAMM); COCTABIISATh BbIPAXKEHMUS,
YpaBHEHHs, HEPABEHCTBA M HX CHCTEMBl II0 YCJIOBHIO 3aJa4M, MCCIEI0BaTh
MOJIyYEHHOE pEIIeHHEe U OLEHUBATh MPaBIONOJO0OHOCTh pPE3yJbTaTOB; YMEHHE
MOJIEIMPOBATh PeabHbIE CUTyallMH Ha SI3bIKE MAaTEMAaTUKH; COCTABIISATH BBIPAXKCHMS,
YpPaBHEHHs, HEPABEHCTBA M HUX CHCTEMbl II0 YCJIOBHMIO 3aJa4M, MCCIEI0BaTh
MIOCTPOCHHBIE MOJIEJIM C HMCIOJb30BAaHUEM armapara aiareOpbl, MHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh NOHATUSAMHE: cpeliHee apupMeTHIecKoe, Meana, HauooJblee
Y HavMEHbIllee 3HAUYeHUs, pa3Max, JUCTEepPCHs, CTAaHJapTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMEHHE W3BJIEKaTh, UHTEPIPETUPOBATh MH(OPMAIHIO, MPEACTABICHHYIO B
TabauIax, Ha JuarpamMmax, rpadukax, oTpa)xkarollyro CBOWCTBA peabHbIX IPOLECCOB
U SBJICGHUH; TPEACTaBIATh HH(MOPMALMIO C TOMOMIIbIO TabMUI W Juarpamm;
UCCIIeIOBaTh CTATUCTHUYECKUE NAHHBIE, B TOM YMCJIE C NMPUMEHEHUEM IpaduuecKux
METOJIOB M D3JEKTPOHHBIX CPEACTB; TpadUyecKd HCCIeA0BaTh COBMECTHBIE

HaOJIIOJICHUS C TIOMOIIBIO JUarpaMM PacCerBaHUs U JJUHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATUAMHU: CIY4YalHbBIM ONBIT W Ccly4yailHOe coObITHE,
BEPOSATHOCTh  CIY4YaHOrOo  COOBITHS; YMEHHE BBIYUCIATH  BEPOSTHOCTH  C
UCIOJb30BaHUEM TpaUYeCKHX METOJIOB; IPHUMEHATh (OPMYIJbI CIOXKECHUS U
YMHOXXEHUSI BEPOSTHOCTEH, (OpMYJIy MOJHOW BeposSTHOCTH, (hopmyny beprysin,
KOMOMHATOpHbIE (DaKThl U (HOPMYJIBI; OLEHUBATH BEPOSTHOCTU PEAIbHBIX COOBITHIA;
YMEHUE OIlIepUpOBaTh IOHATUAMH: Clly4aiiHas  BEJIMYMHA, pACIpPEIEICHUE
BEPOATHOCTEM, MATEMATUYECKOE OKUAAHUE, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHHE
Clly4aliHOM BeNIWYMHBI, (DYHKIUM pacnpefesieHus M IUIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTeJIbHOIO0 M HOPMAJIBHOTO PACHPEACIICHUN; YMEHHE HUCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX PacHpeneNieHul sl peleHus 3a/1a4; 3HAKOMCTBO C IOHATUSMM: 3aKOH
OO0JIBIINX YHCEI, METO/Ibl BEIOOPOYHBIX MCCIEA0BAaHNN; YMEHUE TPUBOJUTH IPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHCEN B TMPHPOIHBIX M OOIIECTBEHHBIX SIBICHUSX;
YMEHHE OIIEPUPOBATH IOHATHAMH: COYETAHHE, MEPECTAHOBKA, YMCIO COYETAHUU,

YHCII0 TepecTaHOBOK; OMHOM HbIOTOHA; yMEHHE NMPUMEHATh KOMOMHATOPHBIE (DaKTHI




" PpaCCyKACHUA IJid pCHICHUA 3a/lad; OUCHUBATH BCPOATHOCTU PCAJIBHBIX COGBITHfl;

COCTAaBJIATH BEPOATHOCTHYIO MOJICJIb U UHTCPIPCTUPOBATDH HOJ'Iy‘-ICHHBIfI pe3yJIbTAT

YMeHue onepupoBaTh MOHATUSMH: TOYKA, MpsMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA yTJa, IJIOCKUN yrojl, ABYI'paHHbIN yroj, TpEXrpaHHbIN yrod,
CKpELIMBAIOIUECS TpPsIMblE, MapauIeIbHOCTh M MEPHEHIUKYISPHOCTh MPSAMBIX U
IUIOCKOCTEH, Yroi MEXAy HpSAMBIMM, Yrojl MEXIy NpsIMOH U IUIOCKOCTBIO, Yo
MEXJYy IUIOCKOCTSIMH, PACCTOSHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHUE MEXIY
NPSIMBIMHU, PAacCTOSTHUE MEXAY IUIOCKOCTSIMHM; YMEHHE HCIOJb30BaTh MPHU PEUICHUU
3a/a4 M3y4YeHHbIE (AKThl M TEOPEMbl IUIAHUMETPHUH; YMEHHE OIICHMBATH pPa3MeEpbl
OOBEKTOB OKPYXAlOUIEro MHUpPA; CTPOUTh MAaTEMaTUYECKHUE MOJIENM C IOMOIIBIO
r€OMETPUYECKHUX TOHSATUI M BEJIMYUH, pPEIIaTh CBS3aHHBIE C HUMH IPaKTHYECKHE

3aga4uun

10

YMeHue  omnepupoBaTh  MOHATHUSAMHU:  IUIOIAAbL  GUIYyphl, O00BEM  QUrYpHI,
MHOTOI'PAaHHHUK, TPaBWIbHBIA MHOIOIpDAaHHHK, CEYEHHEe MHOTOTpaHHUKa, KyoO,
napasuiesienunel, npusMa, nupamuia, Gurypa u mNoBepXHOCTh BpALLCHHS, LIWIMHAD,
KOHYC, map, cdepa, TIOMAas chepsl, IIOMIab MOBEPXHOCTH MUPAMUIIBI, TPU3MBI,
KOHyCa, IWIMHApA, 00bEM Ky0a, MPSAMOYTOJBHOTO TapajulesenuIe/ia, MUPaMUIb,
OpU3MBI, IWIMHIpPA, KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHUS KOHyca W
IUIMHIpPA, TapajulelbHBle OCH WM OCHOBAaHMIO, CEYEHHWE MIapa, IUIOCKOCTb,
Kacaromasics cepsl, HWINHAPA, KOHyCa; yMEHHE CTPOUTh CEYEHHE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (DUTYPHI M IOBEPXHOCTH BPALICHUS, UX CEUCHHUS, B TOM
qHuciIe C TIOMONIBIO AJIGKTPOHHBIX CPEACTB; YMEHHE IPHMEHSATh CBOWCTBA
reOMETPUYECKUX (DUTYP, CAMOCTOSTEIBHO (DOPMYITUPOBATH OINPEEICHUS U3YIaeMBIX
¢buryp, BBLABHraTh T'MIIOTE3bl O CBOMCTBAX M MpPHU3HAKaX TIEOMETPUYECKHX (HTYp,
00OCHOBBIBATh WJIM ONPOBEPraTh WX; YMEHHE MPOBOAMTH KiIacCUPUKAIUIO GUTYp IO

Pa3INYHbIM ITPpHU3HAKAM, BBIIIOJIHATDH H€O6XOI[I/IMLIC AOIMMOJIHUTCIIBHBIC TIOCTPOCHUSA

11

YMeHue omnepupoBaTh TMOHSATHSAMHU: JBHKEHHE B MPOCTPAHCTBE, MapalieIbHbIHI
NEPEeHOC, CUMMETPUSl Ha TUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHe
nmoao0us, moao0HbIe (PUTYypHl; YMEHHE paclio3HaBaTh PaBHBIE U MOJ00HBIE (PUTYPHI, B
TOM YHCIIE B TNPHUPOJIE, UCKYCCTBE, ApXHUTEKType; HCIOJIh30BATh T'€OMETPUUCCKUE
OTHOIICHHS TIPU PEIICHHH 3a/1a4;, HAaXOIWTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yTOJI, TUIOMIAah, 00BEM) NP PEHICHUH 3a/1ad U3 IPYTHX y4eOHBIX MPEIMETOB H W3
peasbHON KHM3HHM;, YMEHHE BBIYHCIISITH T€OMETPUYECKHE BEIUYMHBI (JJTMHA, YTOI,
IOIMAaab, OO0BEM, IUIOMIAAL IMOBEPXHOCTH), HCIONB3YS HM3YYCHHBIE (GOPMYIBI U
METO/IbI, B TOM YHCJIE: TUIOMIA b MOBEPXHOCTH MHUPAMU/IBI, TPU3MBI, KOHYCA, IUIUHIPA,

wiomanabs cdepbl; 00bEM Kyba, MPSIMOYTOJHHOTO MapajuIeIeNuIe a, MUPaMUIb,




NPU3MBI, IIWIMHAPA, KOHYCa, [Iapa; yMEHHE HaXOJUTh OTHOLIEHHE 00BEMOB TIOT00HBIX

duryp
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YMeHue omnepupoBaTh MOHATUSAMH: MPSIMOYTOJIbHAS CUCTEMa KOOpIMHAT, BEKTOP,
KOOpPJUHATHl TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEJCHIE BEKTOpa
HA YHUCIJIO, PA3JI0KEHHE BEKTOpa MO 0a3ucy, CKaIIpHOE MPOU3BEICHUE, BEKTOPHOE
MPOU3BEICHNUE, YTOJ MEXIy BEKTOpaMH; YMEHHE MHCIIOJIb30BaTh BEKTOPHBIA U
KOOPJAMHATHBIA METOJ Il pEelIeHUS TEeOMETPHUECKHX 3aJa4 W 3aJad JIPyTrux

y4eOHBIX IPEIMETOB

13

YMeHue BbIOMpaTh NOAXOJAIIMM METOA MJid peuleHHsl 3ajadd; I[OHUMaHHE
3HAYUMOCTH MAaTE€MaTUK{ B M3YyUYEHUU MPHUPOJHBIX U OOIIECTBEHHBIX IPOILIECCOB U
SBJICHUM; YMEHHE pACIIO3HABaThb IPOSBICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE,
yMEHUE NPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUA POCCUHCKOM U MUPOBOH

MaTeMaTU4EeCKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMeHT COIeP:KAHUS

Yucaa ¥ BEIYUCICHUS

1.1 | HarypanbHble u nenbie uncia. [IpH3HaKy AETUMOCTH HETbIX YHCET
12 Parmonanbueie yncna. OOBIKHOBEHHBIE W JECATUYHBIE JPOOM, MPOLEHTHI, OECKOHEYHbIE
' NepUOINYEecKHe 1poou
13 Apudmernueckuii KOpeHb HaTypaldbHOM cTemeHu. J[efcTBHsA ¢ apuPMETHYECKMMU KOPHIMH
' HAaTypaJIbHOM CTEIIEHU
1.4 | Crenens ¢ 1ienbiM mokaszateaeM. CTENeHb ¢ palMoHAIBHBIM MoKa3ateneM. CBOICTBa CTEEHH
15 CuHyCc, KOCMHYC M TaHI'€HC 4YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
' YKCJIOBOTO apryMeHTa
1.6 | Jlorapudm uncina. JleciTUIHbIC U HATYPAIbHBIC JOTapHU(PMBI
JlelicTBUTENbHBIE YHUClA. ApHQMETHYECKHE ONepalud C JIeHCTBUTEIBHBIMU YHCIAMHU.
1.7 | lpubnkéHHbIC BBIYUCICHUS, TpaBUlia OKPYIJICHUs, TPUKUIKA U OICHKAa pe3yibTara
BBIYMCIICHUI
1.8 | [IpeoOpa3zoBanue BhIpaKEHUI
1.9 | KommiekcHbie uyncia
2 YpaBHEHMsI U HEPABEHCTBA
2.1 | LUensle 1 ApoOHO-paIlMOHATBHBIC YPAaBHEHUS
2.2 | ppaunoHaibHble ypaBHECHUSA
2.3 | TpuroHOMeTpHYECKHE YPABHCHHUS
2.4 | TlokazareibHbIe U JIOTapU(MHYECKHAE YPABHEHUS
2.5 | Ienble 1 ApOOHO-pAIIMOHATBEHBIC HEPABEHCTBA
2.6 | VppaunoHaabHbIC HEPABEHCTBA
2.7 | Tloka3artenbHbIe U JIOTApH(YMHUUCCKUEC HEPABESHCTRA
2.8 | TpuroHOMeTpU4eCKUe HEPAaBCHCTBA
2.9 | CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB
2.10 | YpaBHeHHs, HEpABEHCTBA M CUCTEMBI C TTapaMeTPaMu
2.11 | Marpuna cucteMbl JIMHEHHBIX YpaBHEHHN. OnpeieuTe)Ib MaTPUIIBI
3 OyHKIMU U TpaduKu
3.1 | dynkmwms, crocoObl 3amganus QyHkuud. [paduk Qyskimu. B3anMHO 00paTHBIE (QYHKIIUH.




Yérupie 1 HeuéTHbIe pyHKUMU. [leproanueckue GpyHKIUN

OO6nactp ompeneneHuss U MHOXKecCTBO 3HadeHMH ¢yHkimu. Hymmu dynxmum. [IpomexyTku

3.2 | 3HaKOMOCTOSIHCTBA. IIPOMEXYTKM MOHOTOHHOCTH (DYHKIHMH. MaKCUMyMbl M MHHHMYMBI
¢ynkiuu. Hanbomnpiee 1 HauMeHbIee 3HaYeHUEe PYHKIIMHA HA TIPOMEXKYTKE

13 Crenennast QyHKIUS ¢ HATYPATLHBIM H IIEIBIM MMOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBolicTBa
' U rpauK KOpHS n-0i CTeNeHU

3.4 | Tpuronomerpudeckue (GpyHKIMHU, UX CBOHCTBA U IpaduKu

3.5 | IlokasarenbHas u gorapupmuueckas GyHKIUH, HX CBOMCTBA U rpaduKu

16 Touku paspeiBa. AcuMOTOTHI TpaduKoB ¢yHKIM. CBOHCTBA (QYHKIMI, HENPEpPBHIBHBIX Ha
' OTpE3Ke

3.7 | TlociiemoBaTEaLHOCTH, CIIOCOOBI 3aJaHts IT0CIEN0BATEILHOCTEN

3.8 | Apudmernyeckas u reoMeTpuyeckas nmporpeccun. @opmyiia CI0XKHBIX MPOIIEHTOB
4 Hauana MmaTemMaTH4eckoro aHanmsa

4.1 | IIpousBomuas pyHkuuu. [Ipon3BoaHbIC DJIEMEHTAPHBIX (YHKIIHIA

40 [IpuMeHeHHEe TPOU3BOAHONW K HCCIEAOBaHUIO (YHKIMH Ha MOHOTOHHOCTH M JKCTPEMYMEI.
' HaxoxneHrne HanOoIbIIIero 1 HAMMEHBIIETO 3HAYCHHS (PYHKIIMH HA OTPE3Ke

4.3 | IlepBooOpasnas. MHTerpa
5 MHoxecTBa U JIOTHKa

5.1 | MHokecTBO, olepalMy HaJ MHOKecTBaMH. Jluarpammel Diinepa — Benna

5.2 | Jloruka
6 | BeposSTHOCTb M CTATHCTHKA

6.1 | OnumcaresnpHas CTaTUCTHKA

6.2 | BeposTHOCTB

6.3 | KombunaTtopuka
7 I'eomerpus

7.1 | durypsl Ha IIOCKOCTH

7.2 | IlpsiMble 1 TJIOCKOCTH B MIPOCTPAHCTBE

7.3 | MHOrorpaHHUKA

7.4 | Tena v MOBEPXHOCTH BPAIICHUS

7.5 | KoopauHAThl H BEKTOPHI




YYEBHO-METOJINYECKOE OBECTTEYEHUE OBPA30BATEJIBLHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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