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HOACHUTEJIbHAS 3AIIMCKA

['eometpus siBnsieTcss ONHUM U3 0A30BBIX KYPCOB HA YPOBHE CPETHETO OOIIETOo
oOpa3oBaHus, TaK KakK OO0ECreYrMBaeT BO3MOXHOCTb W3YyUYEHHUS JUCUUILIIUH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMaHHTApHOrO IUKJIA.
[TockonpKy TOTHYECKOE MBILIUICHHE, POPMHUPYEMOE MPU U3yYEHUH 00yqarOIUMUCS
NOHSTUIHBIX OCHOB TE€OMETPHUM, TpPH JOKA3aTeIbCTBE TEOPEM M MOCTPOEHUU
LEMOYKH JJOTUYECKUX YTBEPKICHHUN NPHU PEICHUN TEOMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh U ONPOBEPrarb THUIIOTE3bl HEMOCPEACTBEHHO UCIOIB3YIOTCA MPHU
pelIeHnH 3a7]a4 eCTECTBEHHO-HAYYHOT0 [IMKJIA, B YaCTHOCTU (PM3MUYECKUX 3a7ad.

[lenb ocBOEHUS IporpaMMbl Yyu4eOHOTO Kypca «I'eoMeTpusi» Ha yriyoJIEHHOM
YPOBHE — pa3BUTHE UHIUBUIYATbHBIX CIIOCOOHOCTEH, 00yUaIOIUXCsl MPU U3yUEHUU
FEOMETPUHM, KaK COCTaBISIONIeH mpeamMeTHoM obOnactu «Marematuka U
uH(pOopMaTHKay yepe3 00ecrneueHre BO3MOKHOCTH TPUOOPETEHUS U UCTIOJIb30BAHUS
0oJsee rIyOOKUX T€OMETPUYECKUX 3HAHUM U IEUCTBUM, CIEIU(PUIHBIX TEOMETPHH,
¥ HEOOXOJIUMBIX JIJIsl YCTIEIIHOTO MPOQPECCUOHAIBHOI'0 00pa30BaHus, CBA3aHHOTO C
UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YriayOnEéHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCSL:

paclMpeHue MpeaCcTaBiIeHus O TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhI U
dbopMupoBaHHE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYIKAIOIIIUM MHPOM;

(dopMHUpOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIMX MAaTEeMaTHYECKUX MOJICAX, MO3BOJSIONIMX OIMUCHIBATh M HM3y4aTh
pa3HbI€ SBJIECHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATUITHOTO amnmapara o pa3jaeny
«CtepeoMeTpusi» y4eOHOro Kypca reOMeTpHu;

dopMupoBaHue  yMEHHMsI ~ BJaJ€Th  OCHOBHBIMHU  TOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMeHHE WX TPUMEHSITh, YMEHHS JIOKAa3bIBaTh TEOPEMbl M HAXOJHTh
HECTaHJApTHBIE CIIOCOOBI PEIICHMS 3a/1aY;

(dbopMUpOBaHUE YMEHMs PACllO3HABATh HA YEPTEXKaX, MOJAEIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBaTh TI'€OMETPHUUYECKHUE
MOJIETIN;

(opMHUpOBaHME MOHMMAaHUS BO3MOXHOCTH AaKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTU4YECKUX TEOpUil, (POpMHUpOBAHUE TMOHHWMAHUS POJM AKCUOMATHUKHU MpHU
IIPOBEACHUHU PACCYKIACHUN;

dbopMupoBaHue yMEHHUS BIAJCTh METOJAMHU JOKa3aTelIbCTB U aJITOPUTMOB
pelieHns, yMEeHUs KX IPUMEHSTh, TPOBOJIUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJI€
pElIeHHs] CTePEOMETPUYECKUX 3aJa4 W 3aady C MNPAKTUUYECKUM COAECpP>KaHUEM,
dbopMupoBaHue TMpeACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTelbCTB  IPH



00OCHOBaHMH MAaTEMATHYECKUX YTBEPKICHHUN W POJIM aKCMOMATHKHU B MPOBEICHUHN
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPILICHCTBOBAHUE MHTEJUIEKTYalIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yUaromMXCsl, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHS pacloO3HaBaTh TMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4eOHBIX  TPEAMETOB, TPOSIBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
MHTEPIPETALUHU TOIYyYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «kmaccax sBisitorcsi:  «lIpsiMble ¥ MJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
HOHSITUSIMUY», PEIEBAHTHBIMU I'€OMETPHUH HA YTIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JMHHUSIM ydyeOHOro Kypca, a
dopmMupoBaHHEe JOTHUECKHX YMEHHH  pacmpeneisiercss HE TOJIbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogaMm o0ydenus. Coaep:kanue oopa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMBbl, paclpeneaéHHbIM O rojaM OO0Y4YEeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMIUAIBHBIM BOIIPOCAM O0yYarOIINECs
oOpamanuch HEOAHOKPATHO. OTO  TMO3BOJSET OPraHW30BaTh  OBJIAJICHUE
reOMETPUYECKUMU MOHSATUSMU U HABBIKAMU MOCJIEIOBATENBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN 00YYalOIIUXCsl, PACUIUPAS U YTIyOssis
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPUH KaK COCTaBISIONIEH yueOHoro nmpeamera «MaTeMaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHHIO H3YYEHUS MAaTEMaTHUKH C
yaéToM BBIOOpa Oymymielr mpodeccuu, oOecreurBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHoro kypca «['eomeTpusi» Ha yriyOJEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COIEPKAHUE OBYUEHUA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC  TIOHATHS  CTEpEOMETpUU. Touka, TmpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsMbIX. [lapannenbHOCTh MPSAMBIX U IDIOCKOCTEN B MPOCTPAHCTBE: NApaJIJICIbHbIE
MpsIMBIE B MTPOCTPAHCTBE, MAPALIEIIBHOCTD TPEX MPSIMBIX, TAPATUIEIBbHOCTh TPSIMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHbIE CBOMCTBa NapajuIeIbHOrO MpoeKkTHupoBaHus. W3o0paxkeHue
dburyp B mapaysielibHON MPOEKIUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHBIE (PUTYphl HAa TIJIOCKOCTH: TETpajap, MapajuleeuIie],
MMOCTPOCHUE CEYCHUM.

[TepneHaAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPIECHANKYIISIPHBIE MPSIMBIC B
MIPOCTPAHCTBE, TNPSIMbIE MApaJUICNIbHBIE W TEPHECHAUKYJISIPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
MEPIECHANKYIAPHON IJIOCKOCTH. OpTroroHansHoe MIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JI0 TJIOCKOCTH, MPOEKIUs (PUTyphI HA TIIOCKOCTh. [lepneHaAnKyISIpHOCTh
IUIOCKOCTEM: MPU3HAK MEPIEHAUKYISIPHOCTUA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIECHANKYIIAPAX.

Yrael B NpOCTPAHCTBE: YyroJl MEXAY NPSMOM U IJIOCKOCTBIO, JBYTPAaHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IJIOCKHUX YTJIOB MHOTOTPaHHOIO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCUHYCOB M CUHYCOB JUISL TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: Nn-yrosibHas
npu3Ma, IpsMasi U HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJTHAS TIOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, npsSMOYTOJIbHBIN MTapalJIETIEINANE] U €ro cBorcTBa. KpaTyaiimue
NyTH HAa MOBEPXHOCTU MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopema [ludaropa. [Mupamuaa: N-yronpHas nupaMua, NpaBUibHAs U yceuEHHAs
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPABWIHBHOW MUPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH: MPABWJIbHAS MPU3MA W NpaBWIbHAsA NUPaMHUJA,



paBWIbHAS TPEYTOJIbHAS MUPAMUIA U TPaBUIBHBIN TETpadap, KyO. [Ipencrasienue
O MPaBHJIbHBIX MHOI'OTPAaHHUKAX: OKTadP, JOAEKAIP U UKOCADIP.

BbrunciaeHnue 351€MEHTOB MHOTOTpaHHUKOB: pE&Opa, [auaroHajid, YTJbl.
[Inomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIA/1b OCHOBAHU, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM pu3Mbl. [Lnomans
OOKOBOIl TOBEPXHOCTH M TIOBEPXHOCTH NPAaBUIBHOM NHpaMuabl, TEOpema o
IUIOIIAM YCEYEHHON TMPAaMU/IBI.

CummMmerpuss B NOPOCTPAHCTBE. DJINEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOTrOrpaHHUKOB. CUMMETpUs B TMPABWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieNieNunesa, CUMMETPUs NPAaBWIBHBIX IPHU3M, CHMMETpPHs NPaBUIBHOU
OUPAMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

ITIoHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEeHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMsI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOPA HA YUCIIO.
IloHATHEe KOMILIaHApHBIE BEKTOpBI. lIpu3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmio mapamnenenunena. Teopema O pas3loKEHUHM BEKTOpA N0 TPEM
HEKOMIUIAaHapHbIM  BeKkTopaM. [IpsmoyromnpHass  cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBs3p MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJ MeEXIy Bekropamu. CKaJsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAass TMOBEPXHOCTb,
chepuyeckass TOBEPXHOCTb, OOpasyrolue mnoBepxHocTed. Tema BpamlieHHs:
IIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IJIOCKOCTH, KacaTenbHas IIOCKOCTh K cdepe. M3o00paxkeHue Ten BpallleHHs] Ha
wiockoctu. Pa3BépTka nunnnapa u konyca. Cummerpust chepsl U mapa.

O06béM. OcHOBHbIE CBOiicTBAa 00BEMOB Ten. Teopema 00 00bEMeE
OpSMOYTOJBLHOIO Mapajuienenunega u ciueactBus u3 He€. OObEM mnpsMon u
HAKJIOHHOW MPU3MBI, LWJIMHApPA, TUpaMuIbl U KoHyca. O0BEM 1Iapa U 11apOBOTO
CErMEHTa.

KoMOuHnanum Tenm BpalieHuss U MHOrOorpaHHUKOB. [Ipu3ma, BmmcaHHas B
WIMHIP, OINHCaHHas OKojJo uuiauHApa. Ilepecedenne cdepbl u mapa c
wiockocThio. Kacanue mapa u cdepbl miockocteio. [loHsATHE MHOTOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEIO
BpallCHUS.



[Tmomaar MOBEPXHOCTU LUIIMHIpA, KOHyca, IUIOMIaaAbL cepbl u e€ vacteil.
[Tonobue B mpoctpancTBe. OTHOIIEHHWEe OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHbIX (uryp. IIpeoOpazoBanue momodus, romMmoTeTus. PemieHue 3amad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOIOTPAHHUKOB M TEJ BPAIICHUS: CEUEHUS LUIMH]IPA
(mapannenbHO Y MEPHEHAMKYJSIPHO OCH), CEYEHHS KOHyca (mapajuienbHbIe
OCHOBAHHIO U MPOXOJSAIIUE YePe3 BEPIINHY), CEUCHUS I1apa, METOAbI MOCTPOCHUS
CEUEHMI: METOJ| CJIENO0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEPEHOCA
CEKyLIEH TIIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopamMu. BekTopHoe yMHOKEHH €
BEKTOpOB. (CBOWCTBa BEKTOPHOrO yMHOXEHHs. [IpsmoyronpHas cucrema
KoOpAuHAT B TmpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHune BekTopa Mo
6a3ucy. KoopamHaTHO-BEKTOPHBINA METO/I TIPU PEIICHUU T€OMETPHUUECKUX 3a/1ad.

JABUKEeHMsI B IPOCTPAHCTBE

JIBmxenust npoctpancTBa. OtoOpaxkeHus. J[BM>KEHUST U paBEHCTBO (puryp.
OOuue cBolicTBa JBWXKEHUH. Buasl JBWKEHUHN: TapauiebHBIA IEpPEeHOC,
LIEHTpAJIbHAs CUMMETPHS, 3€pKajbHasi CHMMETPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monodus. [Ipsimas u cepa Ditnepa.



IVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHS YYUEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUMCKOT0 OOIIECTBa, MPEACTaBICHUE O MATEeMATHIECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MPOIEAYD
rpakJaHCcKoro  obmiectBa  (BBIOOpBI, OHNPOCHI W JIpyroe),  yMeHHe
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAILIEMY POCCHUUCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
UCTIOJIb30BaHUE JTHX JOCTIDKCHHUM B JPYrUX HayKaxX, TEXHONOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHHUEM JOCTUKECHUN HAYKHU U AEATEIbHOCTHIO YUEHOT O, OCO3HAHUE JTUYHOTO
BKJIa/Ia B IOCTPOECHUE YCTOMYUBOIO OYyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PELIEHU, pacCyKIE€HUMN, BOCIPUUMYUBOCTD K
MAaTeMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh YMEHUS TPUMEHSATH MAaTeMAaTHYeCKUE 3HAaHUA B
MHTEpecax 3I0pOBOro 1 0e30MmacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUN U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymeir mpodeccurt u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U



caM0oOOpa3oBaHUI0 Ha TMPOTSHKEHUU BCEH KU3HH, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4y MAaTEMaTUYECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHME TJIOOATBLHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HAa TPUMEHEHHE MAaTEMaTUYeCKUX 3HAaHUW IS pelIeHHs 3a7ad B 00JacTh
OKpY’)Karollel cpenbl, IUIAHUPOBAHUE IOCTYIKOB U OIICHKM HUX BO3MOXHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTeMaTUYECKON
HAYKHU KakK cepbl 4eT0BEUECKOU NeATEeNbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSL pa3BUTHUS IUBUIIU3ALIMH, OBJIQICHUE SI3bIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJIbTYpOU Kak CPEACTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO
U UCCJIE0BATEIbCKYIO AEATEILHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MAaTEMaTUUYECKHUX
O0OBEKTOB, TIOHATHH, OTHOIIEHWHA MEXKIYy TMOHATHAMH, (PopMyIupoBaTh
onpeJieNIeHUs TIOHITUM, YyCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIUH,
OCHOBaHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIPUHMMATh,  (HOpPMYyIUpOBaTh U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIHHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC W OOIIHE, YCIOBHBIE,

BBISBJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKICHUSX, MpeAsiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUU;

J€aTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKJIFOUEHHUI 11O aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENBHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbI€ ¥ OT MPOTUBHOIO), BBICTPAUBATH apryMEHTAIMIO, TPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOBI,

BbIOMpaTh crnoco0 penieHuss y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUS, BRIOUpaTh HanboIee MOAXOASAIINI ¢ YUETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/ibCKue 1efCTBUS:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIbLCKUI WHCTPYMEHT TO3HAHUS,
dbopMynHpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpodIeMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH TUIMOTE3y, APTyMEHTUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEJILHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro o0beKTa, sIBICHUs, Tpollecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOILECCa, a TAKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH JeUIUTH UHPOpPMAIIMHU, JaHHBIX, HEOOXOAUMBIX /JI1 OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALIMIO W3 UCTOUHUKOB PA3JIMUHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIUIO pAa3IMYHBIX BUJIOB U (pOopM
pEACTaBIICHNUS,

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(pOpMaIu o CaMOCTOSITENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
LEJIIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U IIMCBbMEHHBIX TEKCTaX, JaBaTb IIOSICHEHHs II0 XOAYy peLIeHHs 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABJIATh CBOM CYXACHUSA C CYXICHUAMH APYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMarT BBICTYIUICHUS € Y4YETOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3a7a4M, BIOUpATh CIOCO0 pelieHus C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTHPOBATh BAPUAHTHI PEIIEHUN C yu€TOM HOBOU MH(OpMAaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJICTh ~ HABBIKAMHU  TO3HABATEIbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEpIIAEMBIX ACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu  CaMOTNPOBEPKU, CAMOKOHTPOJISI TpoIecca M pe3yibTaTa perieHUs
MaTeMaTH4YeCKOM 3a1auu;

peABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IPHU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSM, OOBSCHATh TPUUNHBI
JOCTHXKEHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HMCHOJb30BaTh MPEUMYIECTBA KOMAH/IHOW W WHIUBUAYAJIbHOU
paboThl mMpU pelieHuH Y4eOHBIX 3ajay, M[PUHUMATh 1elb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON palOThI, pachpeneisiTh
BU/JIbI pa0OT, 10rOBapUBaTHCS, 00CYKAATh NPOIECC U pe3yJbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKHUX JIIOJCH;

y4acTBOBaTh B TPYNIIOBBIX (opMax paboThl (0O0CYkaeHUs, 0OMEH MHEHHII,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOU JICUCTBUS C APYTUMU YI€HAMU KOMaHbl, OIIEHUBATh KAU€CTBO CBOEI0 BKJIAJa
B OOmMI TPOAYKT MO KpUTEpUsIM, CHOPMYITUPOBAHHBIM  yYaCTHUKAMU
B3aMMO/ICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPHU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSTH AKCHOMBI CTEPEOMETPUHU U CJICJICTBUS W3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpPUPOBATh TMOHATHSIMHU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEX]Yy MPSAMBIMU B TPOCTPAHCTBE, MEXAY MNPSIMOUA H
IUIOCKOCTBIO;

e CBOOOJHO OMIEPUPOBATH MOHSTUAMHU, CBSI3aHHBIMU C MHOTOT'PaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJbl MHOTOI'PAaHHHMKOB (IIpU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJIacCU(PUIIMPOBATH  MHOTOIPAHHHWKH, BBIOMpas  OCHOBaHHUA  JJIs
KJIacCU(pUKAIUK;

e CBOOOJHO OMNEpUPOBATH MOHATUSIMU, CBSI3aHHBIMM C  CEUCHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBINOJIHATH napasuiesibHOE, LEHTpaIbHOE u OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (PUTYDP HA TUIOCKOCTh, BBIMIOJIHATH U300paxeHus GUryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYEHUS MHOIOTPAHHHKOB PA3JIUYHBIMH METOAAMH, BBIINOJIHATH
(BBIHOCHBIC) TIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHMMETPUSI B IPOCTPAHCTBE, LIEHTP,
OCh U IJTIOCKOCTh CHMMETPHH, LIEHTP, OCh U IMIIOCKOCTh CUMMETPUU (PUTYPBHI;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HaJl BEKTOPAMHU;

e pemarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHUM W
HaX0XKJICHUE F€OMETPUUECKHUX BEIMYHH, TPUMEHSISI U3BECTHBIE METO/IBI IPU
pElIEHNM MaTEeMaTUYECKUX 3a/1ad TMOBBIIICHHOTO W BBICOKOTO YpPOBHS
CII0KHOCTH;

e TMPUMEHSATH TMPOCTEUIIME TMPOTPAMMHBIE CpPEICTBA W  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

e U3BJICKaTh, MPEOOPA30BBIBATh M HWHTEPNPETUPOBATH HHGPOPMAIHNIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (QUrypax, MPEACTABICHHYIO Ha
YepTeKax U pUCyHKax;

e TMPUMEHATH IIOJYYECHHbICE 3HAHUS HA MPAKTUKE: CpPaBHUBATH W
aHAJIM3UPOBATH PEAbHbIE CUTyallud, MPUMEHSATh H3YYCHHBbIE MOHSATUSA B
npouecce IOMCKa penieHusl MaTeMaTH4YecKh  Cc(hopMyTHpOBaAHHOM
npoOJieMbl, MOJEIUPOBATh pealbHbIE CUTyallMM HA A3BIKE T€OMETPHH,
HCCIIE0BaTh MMOCTPOEHHBIE MOJIENIA C UCIIOJIb30BAHUEM TI'€OMETPUUYECKHUX
MOHSATUM W TEopeM, ammapara aiareOpbl, pemarh MPaKTUUYECKUE 3aJaud,
CBSI3aHHBIC C HAXO0XK/ICHUEM T€OMETPUUYECKUX BEIIMYUH;

e HMETh MpEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonny 11 kiaacca oOyvaromuiicss HAy4UTCS:



CBOOOJTHO ONEpPUPOBATH TMOHITHSIMH, CBSI3aHHBIMH C IMJIUHIPUYECKOH,
KOHUYECKOM U cdepuyeckor MOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYCHHUS;

ONEepPUPOBATh MOHITHIMH, CBA3aHHBIMH C T€JIaMH BPAIICHUS: [IWIUHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSICHATH CIIOCOOBI MTOJTYYEHHUS TNl BPAIICHHUS;

KJIacCCU(ULIUPOBATHh B3AUMHOE PACIIOJIONKEHUE CPEePhI U MIOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TENl BpAIICHHUSA,
O0BEMBI U TUIONMIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB U TeNl BpalllCHHUS,
reOMETPUYECKUX TEN C MPUMEHEHUEM (hopMy;

CBOOOJIHO OIEPHPOBATh MOHSATUSIMHU, CBA3AHHBIMH C KOMOWHAIMSIMH TeIl
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIHMCAHHBIA B cepy H
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIUMCIISITH COOTHOIICHHSI MEXTY TUIOIIAIIMHU MTOBEPXHOCTEN U 00bEMaMu
MOJTOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBITONHATH (BBIHOCHBIE) TUIOCKHE
YEpTEXHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3OBbIBATh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha
yepTeKax U PUCYHKAX;

CBOOOJIHO OTIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH ONEPAIIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CHCTEME KOOPIHUHAT;
pelaTh FTeOMETPUUECKHE 33]Ja4H Ha BEIYHUCIICHHUE YIIIOB MEX Y IPSIMBIMU U
TUTOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHHIA OT TOYKHU JI0 TJIOCKOCTH, B IEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a NP PEIICHUH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBH)KCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATh M300paKE€HUSI MHOTOTPAHHMKOB W TeJl BpalleHUs MpH
napajijieIbHOM — [EpeHOCe, LEHTPAIbHOW CHUMMETPHUH, 3EpPKajIbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TIpeoOpa3oBaHus OJ00uS;
CTPOHUTH CEYEHUS] MHOTOTPAaHHUKOB W TN BPAILECHUS: CEYCHUS IMIUHAPA
(mapaienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHs KOoHyca (mapaijiebHbie
OCHOBAHUIO U MPOXO/AIIUE Yepe3 BEPILINHY), CEUCHHUS 11apa;
UCTIOJIb30BaTh METOJIbI TOCTPOEHUS CEUYCHHI: METOJ CJEeN0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBATh T€OMETPUUECKUE YTBEPKICHNUS,

NPUMEHATh TeoMeTpuyeckre (akThbl JJIS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANoJararmlluX HECKOJIbKO IIaroB pELICHHs, €CIH YCJIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemiaTh 3ajJadd Ha JIOKa3aTelIbCTBO MAaTEMaTUYE€CKUX OTHOIIEHUN U
HaXO0XKJICHUE TEOMETPUUECKUX BEINYHUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHHUKAIIUOHHbIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1aY;

MIPUMEHSITH ITOJyUYCHHBIC 3HAHUS HA TIPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEalbHbIE CUTyallUH, MPUMEHSATh HM3YUYECHHBIE IOHSTHA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOMCKA PEIICHUS MaTeMaTH4YECKH
c(hopMyJIMPOBAHHOUN MPOOJIEMBI, MOACIUPOBATh pPEaJIbHbIC CUTyallMd Ha
A3bIKE T€OMETPUH, UCCIEN0BATh NOCTPOEHHBIE MOJEIHU C UCIIOJIb30BAHUEM
reOMETPUYECKUX TIOHSATUH W TeopeMm, amnmapara airedopbl, pemarhb
MpaKTUYECKUE 3a/lauM, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX
BEJIUYUH;

UMETh MPEACTABICHUS] 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMsbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTejbHbIe
padoThbI padoTsI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 1
) B3anMHoe pacronoxxeHue NpsMbIX B 6 1
MPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneHz[miynﬂpHOCTb OPSMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
) VYTibl U paccTOsTHUS 16
6 MHororpaHHUKH 7
7 BekTopsl B mpocTpaHCcTBE 12
3 HOBTOPCHI/IG, 0000I1IIeHrE U CUCTEMATH3ALHS 5 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
No n/n HanmeHoBaHMe pa3/iesioB U TeM Komrponnsie  Mpaxrmucckie (undposbie)
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypest
1 AHanuTu4eckasi FeoMeTpHs 15 1
5 [ToBTOpeHwme, 0606meH1:Ie " 15 1
CUCTeMAaTH3aIHsI 3HAHUHA
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MoBEepXHOCTH U 0OBEMBI 9 1
KPYIJIBIX TE
6 JIBrokeHUS 5 1
7 [ToBTOpEHME, 0606meHI:1e 71 17 5
CHUCTEeMaTH3alMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHble
padoTsbI

IIpakTH4eckne
padoThbI

Jlara
U3y4YeHust

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE TIpaBUIIa U300paKEHNS HA
PHUCYHKE IIJIOCKOCTH, NapaJljIeIbHbIX
HpAMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka

[ToHsATHS CTEpEeOMETPHH: TOUKA, TIPSIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBuJia U300paKCHHS HA PUCYHKE
TUIOCKOCTH, MapaJUICIbHBIX TPSIMBIX
(OTpE3KOB), cepeIuHbI OTpPE3Ka
[ToHsATHS: TIepeCeKAIONTUECs TNIOCKOCTH,
MepeceKaronrecs npsamasi ¥ MIoCKOCTh;
MOJTYIIPOCTPAHCTBO

[TonsaTus: nepeceKarouuecs mI0OCKOCTH,
nepeceKaronrecs npsimas ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHe
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOUINX 00OBEKTOB

MHoOrorpaHHUKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BbEKTOB




AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEZICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIC
cienctsus n3 HUX. CiocoOb! 3aaHus
MPSAMBIX U IJIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaueHus MPSMBIX U ITIOCKOCTEH

10

N300pakeHue ceyeHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPbIE MPOXOAST Yepe3 UX
p€6pa. MzobOpaxenue nepecevyeHus
MIOJIY4E€HHBIX TUIOCKOCTEH.
PackpammBanyue NOCTPOSHHBIX CEUEHHUH
pa3HBIMH LIBETaMU

11

N300paxenue ceyeHU nmupamMuabl, Kyoa
U [IPU3MBI, KOTOPBIE NIPOXOIAT YE€pe3 UxX
pEbpa. M3o0pakeHne nepeceycHus
MOJTYYCHHBIX TJIOCKOCTEH.
PackpammBanre MOCTPOCHHBIX CEUCHHUH
Pa3HBIMU LIBETAMU

12

N300paxeHue ceueHuil nupamuabl, Kyoa
U TIPU3MBI, KOTOPBIE POXOJIAT Yepe3 UxX
p€6pa. M3o0paxenue nepecedeHus
MOJYYEHHBIX MJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAaMHU

13

N300paxeHne ceyeHU mupamMuabl, Kyoa
Y MIPU3MBI, KOTOPBIC TIPOXOJIAT Yepe3 UX
p€6pa. M3o0Opaxenue nepecedeHus




IIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HBIMU LIBETAMU

14

MeTton ciaeaoB s MMOCTPOCHU A CEe4YECHMUI

15

Merton cie0B A IOCTPOCHUS CEYESHUH.
CBoiicTBa nepece4eHuii MpsIMbIX U
IUIOCKOCTEN

16

Mertoa cnefoB A IOCTPOSHUS CEUEHUH.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IUIOCKOCTEN

17

18

[TocTpoenue ceuenuit B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIINCh I11aroB
MIOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha p&opax. Coznanue
BBIHOCHBIX YepTeKel U 3aIUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pédpax. Co3ganue
BBIHOCHBIX qepTexceﬁ " 3aI1MCh 11aroB
MIOCTPOEHUS

20

[TocTpoeHue ceueHmit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTexceﬁ " 3aI1MCh HI1aroB
MOCTPOCHHUS




21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPLMOHANIBHBIX OoTpe3kax. [logobue
TPEYroJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacdyeTsl B cedeHUIX Ha
BBIHOCHBIX 4epTexax. Mctopus pazputus
IJIAHUMETPUU U CTEPEOMETPHUH

23

KonTponbHas pabota "AKcHOMBI
crepeomeTpun. Ceuenus"

24

B3anMHoe pacrnonoxkeHue npsMbIX B
npoctpancTBe. CKpelBaronecs
npsimble. [Ipu3Haku ckpemuBarommxcs
npsamMbix. [lapaniensHble npsMbIe B
IPOCTPaHCTBE

25

TeopeMa o CylieCTBOBaHUH U
€IMHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JTAaHHOU MPSIMOM, TPOXOJAIIEH yepe3
TOUYKY IPOCTPAHCTBA U HE JIeKaIeh Ha
JlaHHOM mpsiMoi. JleMma o nepeceyeHuun
MapauieIbHBIX MPSMBIX ITIOCKOCTHIO

26

[TapannensHOCTB Tpex NpsAMBIX. Teopema
0 TpEX MmapajuleabHbIX IpAMbIX. Teopema
0 CKPEIMBAIOIINXCS MPSIMBIX

27

[TapannenbsHoe MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA MapaJIEILHOTO
npoektupoBanus. M300paxkeHre pa3HbIX
¢buryp B napayienbHON MPOSKIIUN




28

[lentpanbHas mpoekus. Yroi ¢
COHAIPaBJICHHBIMA CTOPOHAMMU. YTOII
MEXKy MPSMbIMU

29

3azauu Ha JOKa3aTeNbCTBO U
UCClIe/IOBaHKE, CBSI3aHHbIE C
pacIoyIoKeHUEM MPSIMBIX B
IIPOCTPAHCTBE

30

IlonsTHsA: MapauIeIbHOCTD IPSIMOMN U
IUIOCKOCTH B npocTpaHcTse. [IpusHak
NapaJICIBHOCTH MIPSIMOU U TUIOCKOCTH.
CBoiicTBa mapajuieIbHOCTH NPSIMOU U
IIJIOCKOCTH

31

I'eomeTpuueckre 3aa4n Ha BBIYUCIICHNE
U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
HapajyIeIbHOCTBIO IPSMBIX U
IJIOCKOCTEMN B IPOCTPAHCTBE

32

IlocTpoeHue ceueHus, IPOXOASIIETO
yepe3 JaHHYIO MPAMYIO Ha YEPTEXKE U
NapayIeIbHOrO0 IPyrou npsiMout. Pacuér
OTHOUIEHUI

33

[NapannenpHas MPOEKIUs, TPUMEHEHUE
JUTSI TIOCTPOEHUSI CeUeHUi Kyba 1
napanenenumnena. CBoiicTBa
napasuieNieuIe/1a ¥ Ipu3Mbl

34

[TapannensHele wiockocty. [Ipusnaku
[IapaJlIeJIbBHOCTH JBYX IIOCKOCTEN

35

Teopema 0 napaninenbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJIAIIECH Yepe3 TOUKY, He




MPUHAJICKAILYIO TAHHOM TJIOCKOCTH U
CJIEJICTBUS U3 HEE

36

CpoiicTBa napasuieabHbIX INIOCKOCTEN: O
[apaJIeIbHOCTH MPSIMBIX MEPECEUECHUS
IpU IIepeCeueHU’ JBYX MapauieabHbIX
MJIOCKOCTEH TpeThen

37

CpoiicTBa napamuieabHbIX JIOCKOCTEH:
00 oTpe3Kax mapajuiebHBIX MPSIMBIX,
3aKJIFOUYEHHBIX MEX]ly apaJlIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUH TPSMOM ¢
JBYMs IIapaJlJIeJIbHBIMU IJIOCKOCTSIMU

38

[ToBropenue: Teopema [Tudaropa Ha
TUTOCKOCTH

39

IToBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napajuiejenunesa

41

Brruncnenue 1iauH OTpe3KOB B KyOe U
MPSIMOYTOJILHOM MapaJuiesenure e

42

IlepneHAUKYISIPHOCTD IPSAMOM U
mrockoctu. [IpusHak
NEPIEHIUKYJIIPHOCTH IPSIMOU U
IUIOCKOCTH

43

[lepnenAMKYISIPHOCTD IPAMOM U
mockocty. [Ipu3nak
NEPIEHIUKYIAPHOCTH IIPSIMON U
IUIOCKOCTH




Teopema o CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAAIIEH

44 yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHANKYISIPHOH K MJIOCKOCTH

45 [TnockocTH U NEePHEeHIUKYISIPHBIE UM
MpsiIMble B MHOTOTpaHHHUKAX

46 [TnockocTH U NEPNEeHIUKYIIPHbIE UM
NpsMbIe B MHOTOI'paHHHUKaX
[lepnieHIUKyIAp U HAKIOHHASL.

47 [TocTpoenune nepneHaUKYIsIpa U3 TOUKH
Ha TIPSIMYIO
IlepnieHAUKYIISP U HAKIIOHHAS.

48 [TocTpoeHne nepneHuKyaspa u3 TOUKU
Ha TPSAMYIO

49 TeopeMa o TpEX mepneHAUKYIsApax
(mpsiMas u oOpaTHas)

50 Teopema o TpEX nepHNEeHAUKYIIApaX
(npsimast u oOpaTHast)

51 Yron Mexay CKpelmuBaromUMHUCS
PSIMBIMU
[Touck nepneHuKyISPHBIX TPSIMBIX C

52 MOMOIIBIO TIEPIIEHIUKYISIPHBIX
IJIOCKOCTEN

53 OproroHanbHOE MPOESKTUPOBAHHE
[TocTpoenue ceueHuit Kyda, Ipu3Msl,

54 MPABUJIbHOM MUPaMH/IBI C TOMOIIBIO

OPTOTOHAJILHOW MPOEKIUU




55

[TocTpoenune ceuenuit kyoa, MPU3MBI,
MPABUJIbHOM MHUPaMU/IBI C TOMOIIBIO
OPTOrOHAJILHOM IIPOEKIUU

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIBHO MIockocTu. [lnockoctu
CUMMETpPU B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHauKyIIpHOCTH IPIMOU
U IUIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

IIpaBunpHbIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUN OT TOYKH J0 INIOCKOCTH

59

IIpaBunpHBIE MHOTOTPaHHHUKH. Pacuér
pPacCTOSHUN OT TOYKH 0 IJIOCKOCTH

60

CriocoObl OIYCTUTh NEPHEHIUKYIISAPBI:
CUMMETPHS, CABUT TOUKH I10
MapajuieIbHON IPSIMOU

61

CaBur no HenapasuieabHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

62

KoHnTtponbHas padota "B3anMuoe
PacroJoKeHUe NPSIMbIX U IUIOCKOCTEH B
npocTtpaHcTae”

63

[loBTOpEHME: Yros MEXKIy NPSMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOM3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

IloBTOpEHME: Yroi MEKILY
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckre METObI BEIYNCICHHUS
yrila MEeXIy NpsSIMBIMU B
MHOT'OIPaHHUKAX

66

JIByrpanssblil yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yIjia

67

[TeprieHaAMKYASIPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHAUKYISIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak neprneHIuKyaspHOCTH
IJIOCKOCTE; TeopemMa 0 IpsiMOr
MEepECEUCHMS JBYX MIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEH IIJIOCKOCTH

69

[TpssMoyToNbHBIN Napasienenunen; Kyo;
U3MEPEHUs, CBOICTBA IPSIMOYTOJIBHOTO
napasJiesienunea

70

Teopema 0 aAuaroHaau NPsIMOYTOJIbHOTO
napajuIeNICNUIE A U CIECICTBUE U3 HEE

71

CrepeoMeTpuyecKre U MPUKIIATHbIE
3aJ1a4yM, CBA3aHHbIE CO B3AMMHBIM
PACIIOJIOKEHUEM TIPSIMBIX U TJIOCKOCTH

72

IloBTOpEHME: CKpEIMBAIOIIUECS
IpsIMBbIE, MTApaJUIEIbHbIE TNIOCKOCTH B
CTaHAAPTHBIX MHOIOTPaHHUKAX

73

[Tapa mapasienbHbIX IUIOCKOCTEHN Ha
CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEXIY CKPEIINBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHIX




74

PaccrosiHre OT TOUKH J10 MJIOCKOCTH,
paccTosiHUE OT MPSIMOMN J0 TIOCKOCTH

75

Beruucnenue paccTosHUNA MEXKIY
CKPEILMBAIOIIMMUCS MPSAMBIMU C
IIOMOUIBIO IIEPIEHAUKYIIAPHON
IUIOCKOCTH

76

TpéXrpaHHbIil yroj, HEPaBEeHCTBA IS
TpEXTpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOTO yria

77

DyieMeHTHI C(hepruIeCcKoi TEOMETPHUH:
reoIe3MuecKue JMHUN Ha 3emiie

78

79

Konrponbnas padora "Yrisl u
paccrosiHus"

Cucrtematusanus 3HaHUI
"MHOTOrpaHHUK U €ro 3J€MEHTHI"

80

Inpamuna. Buael nupamun. [lpaBunbHas
nupamMuaa

81

[Tpuzma. [IpsiMast 1 HaKJIOHHAS IPU3MBL.
IIpaBunpHas npuzma

82

IIpsmoit mapainenenunen,
HpSAMOYTOJIbHBIN Napaienenunesn, Kyo

83

Boinmykibsie MHOTOrpaHHHKU. Teopema
Ditnepa

84

Beinykieie MHOrorpaHHuku. Teopema
Oitnepa. [IpaBuibHBIE 1
IIOJIyNIPaBUJIbHBIE MHOTOTPAaHHUKHU

85

KontponbHas pabota "MHororpanHuku"




Ilonsarue BCKTOpa Ha IJIIOCKOCTH U B

86 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BEekTOpOB 1

89 [TpaBuio mapamienenurena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISIKAITUX B OJTHOM 1
TUIOCKOCTH

92 CkasipHOE TTPOU3BEICHUE 1

93 HToroBast KOHTpOJIbHAs paboTa 1
(mpoMekyTOYHasl aTTeCTaIus)

94 HToroBast KOHTpOJIbHAs paboTa 1
(mpomesxkyTo4Hasi aTTecTaIus)

95 Brrancnenue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE

96 [TpocTeiimme 3a7a4n ¢ BEKTOPAMH 1

97 [IpocTeiimme 3ama4uu ¢ BEKTOpaMu 1

98 [pocreiimue 3a1a4u ¢ BEKTOpaMU 1

99 [Ipocreiimue 3a1a4u ¢ BEKTOpAMH 1

100 O0001ICHHE U CUCTeMATH3AIHS 3HAHHUIA 1

101 O06o01IeHre U CUCTeMAaTU3aIHs 3HAHUN 1

102 O0001IEeHNne U cUCTEMATH3AUS 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara nndposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero U3y4yeHHusi | o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypcsl
[ToBTOpenue Tems! "KoopauHatbl
1 BEKTOpa Ha IJIOCKOCTH U B 1
npoctpaHcTae”
9 IToBTOpenue temsl "CkanspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [loBTOpenue TeMsl "Brruncienue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHCTBE"
4 IloBTOpEeHME TeMbl "YpaBHEHNE NPSIMOH, 1
MPOXOJISIICH Yepe3 B TOUKH"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHUE IIIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeaeHue 1
8 JIuHeliHbIE HEPABEHCTBA, TUHENHOE 1
IIPOrpaMMHUpPOBaHUE
9 JIuHeitHbIe HEpaBEHCTBA, JTMHEMHOE 1
[IPOrpaMMHpPOBAHUE
10 AHanuTUYeCKHe METO/IbI pacuéra yria 1
MEXy NPSIMBIMH B MHOTOI'PaHHUKAX
11 AHanuTHYeCKHE METO/bI pacuéTa yria 1

MCKAY MIIOCKOCTAMHA B MHOTOT'paHHHKaX




®dopmyra pacCTOSHUS OT TOUKH J10

12 TUTIOCKOCTH B KOOPJIMHATAX

13 HaxoxaeHue paccTossHUI OT TOUKHU 10
IJIOCKOCTH B KyOe

14 HaxosxaeHue paccTosHUIM OT TOUKU 10
TUIOCKOCTH B MPABIILHON MTUPaMHIE

15 KonTponbHas padbora "AHanurnyeckas
reoMerpus"

16 CedeHuss MHOIOIpaHHUKOB:
CTaHJApTHbIE MHOTOTPaHHUKH

17 CedeHuns MHOTOTPaHHUKOB: METOJT
CJIEJIOB
CedeHuss MHOIOIpaHHUKOB:

18 CTaHJapTHBIE INIOCKOCTH, IIEPECEUCHUS
MPSAMBIX U IIJIOCKOCTEN

19 [TapannenbHble TpSMbIE U TNIOCKOCTH:
napasuieNbHble CeUeHHUsI

20 [TapannenbHble IpsMbIE U TNIOCKOCTH:
pacy€T OTHOLIEHHI
[TapannenbHble IpSMbIE U TNIOCKOCTH:

21 YIJIBI MEXY CKPELIMBAIOLIMMUCS
IPSIMBIMU
[epnieHIUKYISPHBIE IPSIMBIE H

99 IUTOCKOCTH: CTAH/IapPTHBIE Mapbl

NIEPIEHIUKYJIAPHBIX INIOCKOCTEN U
MPSAMBIX, CAMMETPUHA MHOTOTPAaHHUKOB




23

[lepnenaukynspHbie IPsMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
NEpIEeHIUKYIIsIpax

24

[lepnieHUKYISIpHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JAJIUH B
MHOT'OI'paHHHKaX

25

[loBTOpenue: momanu
MHOTOYTOJEHUKOB, POPMYIIBI JIS
TIoIaIei, COOOpaxKeHHsI MOA00MS

26

[ToBTOpEHME: TIIOIAAN
MHOT'OYTOJILHUKOB, (DOPMYJIBI IS
TUIOMIA/ICH, COOOpaXKECHHSI TIOT00MS

27

[ToBTOpeHwue: momaan
MHOTOYTOJIbHUKOB, ()OPMYJIbI JIJIs
IO IeH, COOOPaKEHHS TIOJOOMS

28

[Inomanu ce4eHuit MHOTOI'PaHHUKOB:
TUIOMIA/IN TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI OO0

29

[Tnomaan ceyeHnit MHOTOrpaHHUKOB:
IJIOIA I TTIOBEPXHOCTEHN, pa3pe3aHus Ha
9acTH, COOOpaKEHUsSI MTOA00US

30

KontponbHas padota "[loBTOpenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOIHLHOTO
napaJuiesenumnesa

32

3agaun 00 yaABOCHUH Ky0a, O
KBaJIpaType Ky0a; 0 TPHCEKITHH yTiia




33

CrepeomeTpHyecKHe 3a/1a4u, CBI3aHHbIC
¢ 00BEMOM MPSIMOYTOJIBLHOTO
napauiesenumnena

34

HpI/IKJIa,Z[HBIC 3aga4u, CBA3aHHBIC C
BBIUMCIIEHHEM 00BEMA IPAMOYT'OJIBHOT'O
napajuiejCnuicaa

35

O0BEM MO TIPU3MEI

36

CrepeoMeTpuueckue 3a1auu, CBI3aHHbIE
C BBIYHCIIEHUEM 00BEMOB MPSIMOI
IIPU3MBI

37

[MpuknaaHbie 3a71a4u, CBSI3aHHBIC C
00BEMOM MPSMON TPU3MBI

38

Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpana. Oopém
HAaKJIOHHOM MPU3MBI

39

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
ornpenenéHHoro uHrerpaita. Oopém
MTUPAMMUIBI

40

®opmyna 06bEMa MUpaMUIbIL.
OTHo1IeHHEe 00BEMOB TUPAMUJ C
00IIKM yTiIoM

41

®opmyna 00bEMa MUpaMHIBL.
OtHomrenne 00HEMOB MTUPAMH/] C
OOLINM YTJIOM

42

CrepeoMeTpuueckue 3a/1auu, CBA3aHHbIE
¢ 00bEMaMH HAKJIOHHOW TPU3MBI

43

CrepeomeTpHyecKue 3a/1auu, CBI3aHHbIC
¢ 00bEMaMH UPaMHUIbI




[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIC ¢ 00BEMOM HAKIIOHHOU
TIPU3MBI

45 [Tpuxnanueie 3anaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenue o0bEMOB. Borunicnenue
PaccTOsHUA J0 IIOCKOCTH

47 Konrponsnas padora "O6béM
MHOIOrpaHHuKa"
Hununaapuueckasi IOBEPXHOCTbD,

48 o0pa3yroIye MWIHHIPHIECKON
IIOBEPXHOCTU

49 Hununaap. [Ipsimoii KpyroBou HWIHMHAP.
[Inomane NOBepXHOCTH LUIUHIPA

50 Konunueckas noBepXxHOCTh, 00pa3yroiye
KOHU4ecKol nosepxHoctu. Konyc

51 Ceuenne KOHyca IIIOCKOCTHIO,
napajiesIbHOM MITOCKOCTH OCHOBAHUS

59 VYceuénnplil konyc. 300paxenue
KOHYCOB M YCE€YEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTU U
MOJTHOM TOBEPXHOCTH KOHYCa

54 [Inomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckue 3ajauu Ha

55 JI0Ka3aTeNbCTBO U BHIYHCIICHUE,

MMOCTPOCHUEM CEUEHUH ITUITNH/PA,
KOHyca




56

CrepeoMeTrpuueckue 3ajauu Ha
JTI0OKa3aTeJIbCTBO U BBIYKCIICHHE,
IIOCTPOCHUEM CEUEHUI LUINHAPA,
KOHyCa

57

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

58

HpI/IKJIal[HI)IG 3aJa4u, CBA3aHHBIC C
MUIMHAPOM

59

Codepa n map

60

Ilepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B 1 n300paxenue mapa

61

[lepeceuenue cdepsl u mapa c
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCThIO. By u n3o0paxkenue mapa

62

VYpasaenne chepsl. [Lnomans chepst u
eé yacreit

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpudecKkue 3a1a4i Ha
JO0Ka3aTCJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEepoi U MapoM,
MOCTPOSHUEM UX CEUYCHUH MIIOCKOCTHIO

65

CrepeoMeTprueCKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYHCIICHHE,
CBsI3aHHBIE CO cpepoii U mapom,
MIOCTPOCHUEM UX CEUYEHUI MI0CKOCThIO

66

[puknaaHbie 33129, CBSI3aHHBIE CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MIJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHIapTHBIE TIOI00MS

68 Pa3znuynple KOMOMHALIMY TE BpallleHUs
1 MHOTOT'PaHHUKOB

69 3agaun o Teme "Tena U TOBEPXHOCTH
BparmieHus"

70 3anauu no Teme "Tena U TOBEPXHOCTH
BpaueHus"

71 Kontpoinbnas padora "Tena u
MOBEPXHOCTHU BpaieHus"

7 O6béMm numuHIpa. Teopema 06 00bEME
MPSIMOTO ITUIUHAPA
Brruncienue o0bEMOB TEN C IIOMOIIBIO

73 onpenenéHHoro uaTerpana. Oobpém
KOHyca

74 ITnomaan GOKOBOM M HOJIHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuuecKue 3a/1a4u, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB IUITUH/IPA,
KOHYyca

76 [Tpuknagueie 3agaun mo Teme "OOBbEMBI
Y IJTIOIIay TOBEpXHOCTEN Ten"
OO0BéM mIapa U MapoBOTro CEKTOPA.

77 Teopema 06 00béme mapa. [Inomans

cdepsl. CTepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BEMOB




1rapa, IapoBOro CErMEHTa U MapoOBOTO
CeKTopa

78

[Mpuxnanueie 3anaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
wiomazbio ceprl. COOTHOIIEHUS
MEXy IUIOIAAsIMHU TOBEPXHOCTEHN U
00BEMaMU TIOTOOHBIX TET

79

[TomoOHbIE TeNa B MPOCTPAHCTRBE.
N3menenue o0bwEMa pu mo100uu.
CrepeoMeTpHUECKHUE 3a]1a4H, CBSI3aHHBIC
C BBIYHCIICHHEM 00BEMOB TEN U
IJIOIIA el TOBEPXHOCTEN

80

KonTponbnas pabota "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIbIX Ten"

81

JIBM>KEeHUsI MPOCTPAHCTBA.
OtoOpaxenusi. JIBUKEHUS U PABEHCTBO
¢uryp. OGmme cBOWCTBa IBUKESHUI

82

Buzpel 1BuxeHui: napauieIbHbIA
MEPEHOC, LIEHTPAIbHASI CHMMETPHS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

[Ipeo6paszoBanus nogodus. [Ipsmas u
cthepa Ditnepa

84

I'eomerpuueckue 3anaun Ha
HpI/IMCHeHI/Ie JBUXKCHUA

85

KontponsHas padota "BekTops! B
npoctpaHcTse"




86

O6o06matomee mosroperue 11 monaTuii
1 METOJI0B Kypca reometpuu 10-11
KJ1aCCOB, CHCTEMaTH3alIus 3HAHMIA:
"[lapanienbHOCTb NPSIMBIX U
MJIOCKOCTEN B mpocTpaHcTBe"

87

O6o6matomee moroperue 11 monsTHii
U METOJ0B Kypca reometpuu 10-11
KJI1aCCOB, CHCTeMaTH3allus 3HaAHUI:
"BexTops! B pocTpaHcTBe”

88

O6o6matomee moroperue 11 moHaTHiA
1 MeTO0B Kypca reometpun 10-11
KJ1aCCOB, CHCTEMaTH3alIUs 3HAHMI:
"BexTopsl B ipocTpaHcTBe”

89

Ob6o6mmaromee noproperue 11 monaruit
1 MeTo0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIINs 3HAHHI:
"O6beM MHOTOTpaHHUKA"

90

HToroBasi KOHTpOJIbHAS paboTa
(TpoMeXyToYHast aTTECTaIINS )

91

Wtorosas koHTpoJsibHAs paboTa
(mpomesxyTo4yHas aTTecTausl)

92

O6o6maromiee nopropenue 11 nonaruit
1 MeToA0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEeMAaTH3alNs 3HAHUM:
"O6beM MHOTOrpaHHUKA"

93

O6o6marommee noropenue 11 nonaTuit
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CHCTEeMAaTH3alUs 3HAHUH:




"ITnomaay MOBEPXHOCTU U 0OBEMBI
Kpyribix ten"

94

O6o6maromee noroperue 11 nmonsaTuit
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3alUs 3HAHUI:
"[Tnomanu MOBEPXHOCTH U 0O0BEMBI
KpyrJibIX Ten"

95

[ToBTOpeHue, 06001IeHNE U
cUCTEMaTH3aIlMs 3HAHUI

96

Hcropust pa3BuTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pa3BuTUs CTEPEOMETPUM KaK
HayKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hctopust pa3BuTHSI CTEPEOMETPUM KaK
HAyKH U €€ POJIb B PA3BUTHH
COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX T eXHOJIOTHH

99

Hctopus pa3Butus cCTepeoMeTprun Kak
HAyKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTCPHBIX T eXHOJIOTHH

100

HcTopus pa3BUTHsI CTEPEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




HcTopus pa3sBuTHs CTEPEOMETPUH KaK
101 HayKH U €€ POoJIb B pa3BUTUU

COBPCMCHHBIX MHXCHCPHLIX U
KOMITIBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BuTHs cTepeOMETPHH KaK

102 HAyKH U €€ POJIb B Pa3BUTHH

COBPCMCHHBIX MHXCHCPHLBIX U

KOMITIBIOTCPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsieMble NpeMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHOIf
NpoBePsIEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHSIMU: TOUKA, IPSIMAas, INIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEJACTBUS U3 HUX IIPU PELICHUU
' reOMEeTPUUECKUX 3a1a4
73 OmnepupoBaTh TOHSATHSAMH: MAPaUICIBHOCTh W TEPICHINKYISIPHOCTh
' OPSIMBIX U TIOCKOCTEH
74 KnaccuduuupoBaTh B3auMHOE paclojiOkKeHUE MPSIMBIX U MJIOCKOCTEH B
' [POCTPAHCTBE
OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA YTOJI, TPAaHHU JIBYTPaHHOTO YIJIa,
7.5 peOpo ABYrpaHHOTO yriia, JMHEWHBINA YroJl JBYTPaHHOIO yria, rpagycHast
Mepa ABYTPaHHOTO yTiia
76 OnepupoBaTh MOHATUSAMH: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBITYKJIbIN
' MHOTOTPaHHHK, 2JIEMEHTHl MHOTOTDAHHUKA, TPABIIIEHBI MHOTOT DAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpamMuja, MpU3Ma,
' NPSAMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccuduuupoBaTtb  MHOTOIpaHHHMKHM, BBIOMpas  OCHOBAaHUS  JUIA
78 kinaccuukanuy  (BBINYKIBIE WM HEBBINYKJIbIE  MHOTOIDaHHMKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TIPSIMBIE ¥  HAKJIOHHBIE TPU3MBI,
napauieNeune;Ibl)
79 OnepupoBatb HOHATUSAMMU: CeKyIas IJIOCKOCTb, ceyeHue
' MHOI'OTPaHHHKOB
210 OOBSCHATP TPUHIMIIBI  TIOCTPOCHUS  CEYCHWH  MHOTOTPAaHHHUKOB,
' UCIIONB3YS] METOJT CIICIOB
CTpouTh ce4eHUs MHOTOTPAaHHMKOB METOAOM CIIE/IOB, BBINOJHATh
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HaXOX/IEHUE T€OMETPUUECKUX BEIMYHH MO 00pas3iam
WIA aJropuTMaM, MPUMEHSS H3BECTHBIC aHATUTUYECKUE METOJbl IPH
7.12 pellleHNM CTaHJApTHBIX MaTeMaTHMYeCKMX 3aJad Ha BbIUMCIICHUE
PACCTOSIHUNA MEXIy JBYMSI TOYKaMH, OT TOYKH JI0 TPSMOM, OT TOYKHIO
TUIOCKOCTH, MEX/Ty CKPEIIUBAIOIIUMUCS TPSIMBIMU
713 Pemrate 3a1aun Ha HaxXOXJI€HUE FEOMETPUUECKUX BEIMYHH MO o0pas3lam

WM aJIrOpUTMaM, IMPHMCHASA H3BCCTHLIC AHAJIUTHYCCKHC MCTOAbI IIpHU




pElIeHUH CTaHIAPTHBIX MAaTEMaTHYEeCKUX 3a/lau Ha BBIYMCIICHUE YTIJIOB
MEXIY CKPEIIMBAIOIIUMHUCA NPSAMBIMHU, MEXKAY MPSIMOM U IIOCKOCTHIO,
MEXy IJIOCKOCTSIMU, ABYTPAHHBIX YTIIOB

Bbruncnsate 00bEMBI W IJIOHMIAAM TOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpusma, nmupamMuaa) ¢ mpuMeHeHueM (HopMyI, BEIUUCIATH COOTHOIICHUS

714 MEXTY [IOIIAIMH MTOBEPXHOCTEH, 00BEMaMH MOTOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHITHSIMH: CUMMETPHSI B MPOCTPAHCTBE, IEHTP, OCh U
' IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPHI
W3Bnekarb, TpeoOpa3oBhIBATh M WHTEPIPETHPOBATH HH(POpPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TCOMETPHUSCKUX (QHUrypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKaxX
[TpumenaTy reomerpudeckre (GaxThl IS PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, TPEAINOoJararIiuX HECKOJbKO IIaroB pPEIICHHS, €CIH YCIOBUS
MIPUMCHCHHUS 3aJ1aHbI B SBHOU (hopMe
718 [IpuMeHATP MpOCTEHIINE MPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4
219 [TpuBOANTH MpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
' KM3HU, pACIIO3HABATH MPOSBICHHE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[TpuMeHSThH MOTYYCHHBIC 3HAHUS HA IPAKTUKE: aHATH3UPOBATh PEAIbHBIC
CUTYAIlUH U IPUMEHSTh U3YUCHHBIE TOHATHUS B IPOIECCE MOUCKA PEIICHHUS
MaTeMaTH4eCKu  CHOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIMPOBATH
7.20 peaybHBIC CUTYyallMd Ha SI3bIKE T€OMETPHUH, UCCIICIOBATh MOCTPOCHHBIC
MOJICITU C UCIIOJIb30BAHNEM I'€OMETPUYCCKHX MTOHITHIA M TEOPEM, armapara
anreOphl, pemaTh MPAKTUYECKHE 3a7add, CBSI3aHHBIE C HAXOXICHUEM
T€OMETPHUECKUX BEITUYUH
11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yIbTATHI OCBOECHHSI OCHOBHOM
NMpoBepPsieMoOro .
0o0pa3oBaTeIbHOIl POrpaMMBbI CpeIHEro 0411ero oopa3oBaHusi
pe3yJjabTara
6 ['eometpust
OnepupoBaTh MOHITHIMU: [MIJIUHAPUYIECKAsT TOBEPXHOCTh, 00pa3yrolue
6.1 WIMHIPUYECKONH TMOBEPXHOCTH, LMIUHAP, KOHHUYECKas MOBEPXHOCTD,
' oOpasyromuye KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepudeckas
MTOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI OTYYEHUS TEJl BpallleHUs
6.4 KiaccudunupoBaTs B3aMHOE pactoyiokeHue chephl U MIOCKOCTH




6.5

OmnepupoBaTh TMOHATUSMH: INAPOBOI CErMEHT, OCHOBAHUE CETMEHTA,
BBICOTA CEIMEHTa, IIApOBOIl CJOH, OCHOBAaHHE IIAPOBOTO CIIOS, BBICOTA
IIAPOBOTO CJIOS, IIAPOBOM CEKTOP

6.6

Bbruncnsate 00BEMBI M MIIOMIAAM TMOBEPXHOCTEH Tel BpalleHHS,
reOMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh MOHATHSIMH: MHOTOIPDAaHHUK, BIIMCAaHHBIM B cdepy u
OIMCAaHHBIN 0K0JO cepsl, chepa, BIMCaHHAS B MHOTOTPAHHHUK WJIH TEIO
BpallCHUs

6.8

BbrancnsiTe COOTHOIICHUS MEXKAY TUIOMIAIIMH TIOBEPXHOCTEHN 1 00BEMaMu
MOJOOHBIX TE

6.9

N300paxkaTh n3ydaembie GUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbImoyiHATE  (BBIHOCHBIC) IJIOCKHE YEPTEXKHM W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJI CBEPXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS T
BpaLLECHUS

6.11

W3Bnekatb, MHTEPNPETUPOBATH M MpeoOpa3oBbIBATH WHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (HUrypax, MPEACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[IpumeHaTh reomeTpuueckue (GaxThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANONIaralolIMX HECKOJIBKO INAroB DPEIIEHUs, €CIU YCIIOBUSA
NpUMEHEHMS 33aJ]aHbl B IBHOH opme

6.13

OnepupoBaTh MOHITHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BLIHOJ'IH?ITI) IleflCTBHSI CIIOXKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB )41
yMHO)KeHI/IH BeKTOpa Ha 4Yucio, O6"b$ICHSITB, KaKMHU CBOfICTBaMPI OHHA
00J1a1ar0T

6.15

[IpumeHATH MpaBUIIO Napajuiesenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHGpHpOBaTb MOHATHUAMU: JCKAPTOBbBI KOOPAMHATBI B IPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpA, PAaBCHCTBO BCKTOPOB, KOOPAMWHATBHI BCKTOPA,
yroJi MCKAY  BCKTOpaMHu, CKaJISIPHOC MMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIAHAPHBIC BEKTOPLI

6.17

Haxonute cymmy BEKTOPOB M IIPOU3BEICHHE BEKTOpAa HA 4YMCIIO, YroOJ
MEX/y BEKTOpaMH, CKaJIPHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEapHbIM BEKTOpaM

6.18

3a,Z[aBaTB IUIOCKOCTh YPABHCHUCM B HCK&pTOBOﬁ CUCTCMC KOOpAHUHAT

6.19

Pemrats HpOCTCﬁIHPIG TCOMETPHUICCKUC 3a/1a4 HAa TPUMCHCHUC BECKTOPHO-
KOOpAWHATHOT'O METOJa

6.20

Pemiate 3aga4u Ha aO0Ka3aTCJIbCTBO MATEMAaTHYCCKUX OTHOIIICHUH H
HaXO0XXACHHUC I'COMCTPUUCCKUX BCIWYMUH I10 o6pa3uaM WK aJIropuT™Mam,
IMPpUMCHAA HU3BECTHBIC METOAbI npu peICHNN CTaHAAPTHBIX
MaAaTCMaTUYCCKHUX 3aJda4




6.21

[IpumeHATh mpocCTellIne MPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4

6.22

IIpyBoAUTH NIpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE U
’KU3HU, pACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

[IpuMeHsATh NOTyYEHHbIE 3HAHUS HA MTPAKTHKE: aHAJTU3UPOBATh PEajIbHbIC
CUTyallud U IPUMEHSATh U3YYEHHBIE MOHATHS B ITPOLECCE MTOMCKA PEIICHUS
MaTeMaTHYeCKH  cHOpMYITMpPOBAaHHOW  TPOOJIEMBI,  MOJCIHPOBATH
peaJibHbIE CUTYallMM HA A3bIKE N€OMETPUH, UCCIIEIOBATh MOCTPOCHHBIC
MOJEJIH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX IOHITUI U TEOPEM, ammapaTa
anreOphl, pemaTh MPAKTUYECKHE 3a7aud, CBSI3aHHBIE C HAXOXJICHHUEM
F€OMETPUYECKUX BEINYNH




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COIEePKAHUS

I'eomerpus

7.1

OcHoBHbIE TOHATUS CcTepeoMeTpuu. Touka, mpsiMasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsTre 06 akcMOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPHUH
Y CJICCTBUS U3 HUX

7.2

7.3

B3auMHOE  pacnosnokeHHe IOpsAMBIX B IIPOCTPAHCTBE:  IEpECEKaroluecs,
napajulelIbHbIe W CKpeluuBaromuecs InpsMble. [lapamienbHOCT MpsAMBIX U
IUDIOCKOCTE B IPOCTPAHCTBE: MapajulebHbIE MPSAMBIE B  IPOCTPAHCTBE,
apaJUICIBHOCTh TPEX MPSMBIX, MAapAJUICIBHOCTh HMPSIMOM M IUIOCKOCTH. YTJIBIC
COHAIPABJICHHBIMA CTOPOHAaMH, YIrOJd MEXKIy IMpsAMBIMH B IIPOCTPAHCTBE.
[lapajutenbHOCTB IJIOCKOCTEN: NapaliebHble INIOCKOCTH, CBOMCTBA MapalIeNIbHBIX
iockocteit. Ilpocreiimue npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’ap,
KyO, mapaJiienenurnes, IoCTPOeHUE CeUEHUI

[lepieHAUKYNSPHOCTh TNPSAMOM M IUIOCKOCTH: TNEPHEHAUKYJISPHbIE NpPSMbIE B
IIPOCTPAHCTBE, NPSIMbIE NTApaJUIEIbHbIE U NEPIIEHIUKYIISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTU NPSIMON U TNIOCKOCTH, TEOPEMA O IIPSIMON NEPIEHAUKYIIPHOU
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEKAY MPSIMOM U IIIOCKOCTBIO, ABYTPAHHbBIN
YTOJI, TUHEHHBIN yroJ IByrpaHHoro yria. [lepneHaukysip v HakJIOHHbIE: PACCTOSIHUE
OT TOYKH JI0 TUTOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, IPOEKIHS (PUTYPHI HA
IUIOCKOCTB. [lepneHIuKynsapHOCTb INIOCKOCTEN: IPU3HAK NEPIIEHIUKYISIPHOCTHU IBYX
mockocTel. Teopema o TpEX neprneHuKynspax

7.4

IlonATHE MHOTOrpaHHMKAa, OCHOBHBIC 3JIEMEHTBI MHOTIOIDAHHUKA, BBIIYKJIBIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEpPTKa MHoOrorpaHHuka. [Ipusma: N-yrosnbHas
npuU3Ma, TpaHU U OCHOBAHMA IPHU3MBI, MpsMasi ¥ HAKIOHHAS TMPU3MBI, OOKOBas M
II0JIHAsl IOBEPXHOCTH NMpu3Msbl. [lapamuienenunen, npsaMoyronbHbIi napaieenunes
u ero cpoiictea. [Impamuaa: N-yroabHas nupaMuja, TpaHd 1 OCHOBAHHWE MUPAaMUJIBI,
OOKOBasi U IOJIHAsl TOBEPXHOCTb NMUPAMHUIBI, IIPABUIbHASA M yCEUYEHHAS MUPAMUAA.
OnemMeHTsl TOpuU3Mbl W nUpaMuibl. llpaBUiabHBIE MHOTOIPAaHHUKH: IOHSTHE
[IPaBWJIBHOTO MHOTOTpaHHMKA, NpaBUbHAs IpU3Ma M MpaBUIbHAs NUPaMUJA,
NpaBUJIbHAS TPEYroJibHAs NMUpaMUa U NpaBWIbHBIA TeTpasap, ky0. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAHHMKAX: OKTAdIp, AOAEKa’Ap M uKocadapyrue CeueHus
IIPU3MBI X TUPAMHU/IBI

7.5

CuMMeTpust B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOUKH, IIPSIMOM, TNIOCKOCTH.
OnemMeHTsl CUMMETpUM B INHpaMHAAX, MNapajUlesieNuenax, MpPaBUIbHBIX
MHOI'OIpaHHUKAaX

7.6

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pe&Opa, AuaroHanu, yriael. Ilnomane
OOKOBOW TMOBEPXHOCTH W TIOJHOH TOBEPXHOCTH MPSIMOH TPU3MBL, IUIOMIA/b




OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOW npu3Mbl. [Inomans 60koBoi
MIOBEPXHOCTH W IOBEPXHOCTU NPABWIBHOM NHpPaMHIbI, TEOpEMa O IUIOLIAIU
yceuénnoit nupamusl. [Tonstue 06 00bpéme. OOBEM MUPAMUIBI, TPU3MBI

7.7

[Tono6uele Tena B mpocTpancTBe. COOTHOMICHHS MEKY MIIOMIAASIMU TTOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapudeckas moBEpXHOCTb, 00pa3yoIIye IINHIPUYECKON TOBEPXHOCTH, OCh
WIMHIPUYECKON MoBepXHOCTH. LminuHap: ocHoBaHUS M OOKOBas MOBEPXHOCTH,
o0pasyro1ias 1 ock, M0 1s OOKOBOM U MOJHON MOBEPXHOCTH

6.2

Konuueckass moBepXHOCTh, OOpa3yrollne KOHHYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MoBepxHOCTH. KOHYC: OCHOBaHUE M BEpIIMHA, 00pa3yroIIas
Y OCh, TUIOIIA (b OOKOBOM U ITOJTHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroIne
U BbICOTA, OCHOBAaHUA U 60KOB8.$I IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, AMaMeTp, IIOMAAb OBEpXHOCTH cepbl. Bzanmuoe
pacnoyio’keHue ceprl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Miouaib

cepsr

6.4

I/I306pa)KCHI/IC TCJI BpalllCHUS HA TIJIIOCKOCTHU. PaSBépTKa MUINHApPA 1 KOHYCa

6.5

KomOuHanmu Ten BpalieHWss U MHOTOIPAHHHKOB. MHOTOTpaHHHK, ONHCAHHBINA
okoJo cepsl, cdepa, BircaHHasi B MHOTOT'PAHHUK, WJIH TEJIO BPAIICHUS

6.6

[onsitue 06 o0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 0OBEME
IPSIMOYTOJIBHOTO TMapajuienenurnena u cieactsus u3 He€. OOBEM HUIMHIpA,
koHyca. O0BEM mapa u miIomaab chepsl

6.7

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY  IUIOMIAASMU
MOBEPXHOCTEH, 00BEMAMHU ITOTOOHBIX TEJT

6.8

Cevenus nuauHApa (HMapaienbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs KOHyca
(mapasuieTbHOE OCHOBAHUIO M ITPOXOJAIIee Yepe3 BEpUIMHY), CEYeHHUs I1apa

6.9

Bektop Ha muockocty U B mpocTtpaHcTBe. ClIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha uncio. Pa3noxeHnue BekTopa mo TpEM HEKOMIUTAHAPHBIM
BekropaM. IlpaBuno mnapawienenunena. Pemenue 3agay, CBSI3aHHBIX €
MPUMEHEHUEM MPABUJII ACHCTBUI C BEKTOpaMU

6.10

[IpsmoyronbHasg cucteMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHaThel BeKTOpa.
[IpocTeiimne 3amay B KOOpAMHATax. Yroid Mexay BekTopamu. CkansipHoe
MPOU3BEICHUE BEKTOPOB. BhIunciIeHNE YriIOB MEXKIY MPSIMBIMH H IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I MIPU PEIICHUH T€OMETPUUECKUX 3a1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMSI
NMPOBEPSIeMOr0 | OCHOBHOI 00pa30BaTe/IbHOI MPOrpPaMMbI CpPeIHEro 001Iero
TpeOoOBaHUSA o0pa3oBaHus

Bnanenue meTtomaMu J0Ka3aTelbCTB, aJITOPUTMAMM pEIICHHS 3a]ady;
yMeHue (GOpMyIHUpOBaTh M ONEPUPOBATH MOHITUSIMH: OIpeAesieHue,
akcuoma, TeopeMma, CIIeACTBHE, CBOICTBO, NpPU3HAK, J10Ka3aTeIbCTBO,
paBHOCHUIIbHBIE (POPMYIUPOBKH; MPUMEHSTh UX; yMEHHUE (OPMYIUPOBATH
o0paTHOE U IPOTUBOIIOJIOKHOE YTBEPXKACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJ] MaTeMaTHUYeCKOW WHAYKIIUU;
IIPOBOAMTH  JIOKAa3aTeNbHbIE PACCYXKACHHMS TpPU PpELICHUH 3ajad,
1 OLICHHMBATh  JIOTUYECKYIO  IPaBWJIBHOCTb  PACCYXICHUN; yMEHue
OTIEpUPOBATH TOHSATUSIMH: MHOXXECTBO, MOJIMHOXECTBO, OTEPAIMN HaL
MHOXECTBAMU; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
anmnapar JJisl ONMCaHUs PeabHBIX IPOLIECCOB U SIBJICHUN U MIPU PEIICHUN
3a/a4, B TOM 4YHCIE W3 JPYyruX Yy4eOHBIX TMPEAMETOB; YMEHHE
OTIepUPOBATh MOHATUAMU: Tpad, CBA3HBIN Tpad, NepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIUCHIBaTh Tpadbl pa3IHuHBIMU

CHOC06aMI/I; HUCIIOJIB30BATh Fpa(i)LI IIpyu pCUHICHHUU 3a1a4

YMeHue onepupoBaTh MOHATUSMU: HAaTypaldbHOE YHCIIO, LIEJI0E YHCIIO,
CTENeHb C LeJIbIM MT0Ka3aTejaeM, KOpeHb HaTypajJbHOU CTENEHHU, CTENEeHb
C palMOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb C  JICHCTBUTEIHHBIM
mokaszaTenieM, JIorapupM  UWCla, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJIBHOIO YHUCJA, OCTATOK IO MOJYJI0, pallOHaJIbHOE YHCIIO,
UppALMOHAIEHOE  YHCJIO,  MHOXECTBA  HATypaJbHBIX,  IICJIBIX,
2 pallMOHANBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE HCIOJb30BaTh
NPHU3HAKU JEIMMOCTH, HAMMEHBIIUN OOIIMI JEeTUTEeNlb U HaUMEHBIIee
obmiee KpaTHOE, anroput™ EBKiMa mpu pemeHun 3a1aq; 3HAaKOMCTBO C
pa3IMYHBIMM ~ TMO3ULHUOHHBIMU  CHUCTEMaMHM  CYHCIICHUS;  yMEHHE
BBITIOJHATH BBIYUCIICHHE 3HAUYEHUH U MpPeoOpa3oBaHUs BBIPAKEHUH CO
CTeNeHs MU U Jorapudmamu, mpeoOpa3zoBaHus IPOOHO-PAIMOHATBHBIX

BBIp&)KGHPIIZ; YMCHHUE OIECPHUPOBATH INOHATHUAMM: ITOCJICOOBATCIBHOCTD,




apupmeTHyecKas Iporpeccusi, reoMeTpuyeckas nporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpuYeckas  IpOrpeccus; yMEHUEe  3aJaBaThb
II0CJIe10BATEIbHOCTH, B TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUpPOBaTh HMOHATHAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YKCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, popma
3aMMcH KOMIUJIEKCHBIX 4MCcel (TeoMeTpuYecKasi, TPUTOHOMETpHYECKas U
anreOpandeckas); yMETh IMPOU3BOJUTH apHUPMETHUCCKHE IEHCTBHUS C
KOMIUIEKCHBIMH ~ YHCJIAMH;, TPUBOJIUTH TPUMEPHI  HCIIOJIb30BaHHSA
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMU: MaTpuua 2x2 u 3x3,

OIMPCACIIUTECIIb MATPUIIBI, I‘GOMeTpI/I‘-ICCKI/If/’I CMBICJI OTIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHSITHSAMU: palMOHAJIbHBIC, UPPALMOHAIBHEIE,
MoKa3aTesbHbIe, CTENEHHBIC, JOrapu(PMUUECKHe, TPUTOHOMETPHUIECKHE
YpaBHEHHS U HEPaBEHCTBA, WX CHUCTEMbl; YMEHHE ONEpPUPOBATH
MOHSITUSIMH: TOXKJECTBO, TOKIECTBEHHOE IMpeoOpa3oBaHUE, YpaBHEHHE,
HEPaBeHCTBO, CHCTEMa YpPaBHEHUH U HEPABEHCTB, PaBHOCHILHOCTb
YpaBHEHUN, HEPaBEHCTB U CHUCTEM; YMEHHE pelaTb YpaBHEHHS,
HEPaBEHCTBA W CHUCTEMBI C TOMOIIBIO PA3IMYHBIX TPHUEMOB; pEIIaTh
ypaBHEHUsI, HEPABEHCTBA W CHUCTEMBbl C TapaMeTpOM; MPHUMEHSITh
yYpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JJIsi PEIICHUS MATEMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 PAa3IMYHbIX 00JIaCTe HAYKU U peasIbHON KU3HH

YMeHue onepupoBaTh MOHATHIMH: (QYHKIHS, YETHOCTH (YHKIIHH,
NEPUOIMYHOCTD (DYHKIIHMH, OTPAaHMYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
byHKIHMH, SKCTpeMyM (DYHKIIMK, HAHOOJbIIee M HAUMEHbIIIEe 3HAUCHUS
(GYHKIIMY Ha MPOMEXKYTKE, HeNIpepbIBHAS (YHKIINS, aCHMIITOTHI Tpaduka
GyHKIMY, TIepBast U BTOpas NPOU3BOHAS (DYHKIUH, TEOMETPHUECKUI U
(U3UYECKUN CMBICT TIPOU3BOJHOM, TIepBOOOpa3Has, OMpeaeAEHHBIN
WHTErpaj, yMEHUE HAXOJHWTh aCHMITOTHI Tpaduka (YyHKIIMU; yMEHHE
BBIUUCIISITh  NPOU3BOJHBIC CYMMBI, TIPOHM3BEIEHUS, YaCTHOTO W
KOMIIO3UIIMN (PYHKIMHA, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpaduxy
(GYHKIIMM;, YMEHUE HAXOJWUTh IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUM;
YMEHHE HCIIOJIb30BaTh IMPOU3BOMHYIO JUIsI HCCIeAOBaHUs (DYHKIUH,
HaXOJWUTh HaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (QYHKIHUH;, CTPOUTH
rpadKu MHOTOUYICHOB C HCIIOJIb30BAHMEM arllapaTa MaTeMaTHYeCcKOTo
aHa/M3a; TPUMEHATH TMPOHW3BOAHYIO IS HAXOXKACHHS HAWIYYIIETO
pelleHrs B TPUKIAJAHBIX, B TOM YHUCJE COLMATHHO-DKOHOMUYECKUX U

bu3znuecKkux 3a7adax; HaXOAUTh IIOMIAAN U 00BEMBI PUTYp C TOMOIIBIO




HHTCrpajia; NpUBOJAUTE MPUMEPBI MATCMATHUYCCKOI0O MOJCIUPOBAHUA C

noMouibio 1uddepeHnaibHbIX YpaBHEHUN

YMeHue omnepupoBaTh TOHATHUAMH: Tpaduk GyHKIUH, OOpaTHAs
byHKIMS, KOoMIo3uuuss (GyHKIUH, JTUHEHas (QyHKUMS, KBaJpaTHYHas
byHKIMS, parroHaIbHast byHKIuA, CTETICHHAS byHKIHS,
TPUTOHOMETpHYECKHE  (YHKIWH, OOpaTHBIE TPUTOHOMETPUYECKUE
¢GbyHKIMY, TOKa3zaTenbHass M Jorapudmudeckas (QyHKIMH; yMEHHE
CTpOUTH TI'padUKU H3YYCHHBIX (PYHKUUH, BBINOJIHATH MPEOOpa3OBaHUA
rpaduKoB (QYHKIUH, UCTIOIB30BATH TPAPHUKH ISl H3YUESHHUS POIIECCOB U
3aBUCUMOCTEH, MpPU PEUIeHUU 3aJa4 U3 JAPYrHuX Y4eOHBIX NMPEeIMETOB U
3aJa4 U3 peajbHOM JKU3HU; BBIpAXaTh (HOPMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M rpaduKu QyHKIMN 1715 peleHHs
YpaBHEHMH, HEPABEHCTB M 3aJady C [apaMeTpaMy; H300pakaTb Ha
KOOP/AMHATHOH IJIOCKOCTH MHOXKECTBA PELLICHUI YpaBHEHUI, HEpaBEHCTB

U UX CUCTEM

YMeHHue pemath TEKCTOBBIE 33/aud pPa3HbIX THMOB (B TOM 4HCIE Ha
MIPOLIEHTHI, I0JIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJa4i U3 00JIacTH yNpaBJIeHUs! JIUYHBIMU U CEMEHHBIMU
(¢uHAHCAMU); COCTABIIATH BBIPAXKCHUS, YPAaBHEHHs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCJIOBHMIO 3a1a4d, MCCICNOBATh IIOJYYEHHOEC PEUICHHE U
OLIEHUBATh TMPaBAONOJOOHOCTh PE3YyJIbTATOB, YMEHHE MOJIEIUPOBATH
peasbHble CUTyallud Ha S3BIKE MATEMAaTHUKH; COCTABIISATH BBIPAXKCHUS,
YPaBHCHHUS, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3a1adyH,
UCCIEA0BATh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM almapara

anredpbl, UHTEPIIPETUPOBATH MMOJYYECHHBIN pe3ylbTaT

YMeHue onepupoBath MOHATHAMU: cpeiHee apudmMeTnieckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYeHHS, pa3Max, TUCIEPCUsl, CTAaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUEe U3BJIEKaTh, HHTEPIPETUPOBATH
nH(popMaIIo, MPeACTaBICHHYIO B TA0JIHIIAX, HA TUarpaMmax, rpadukax,
OTpa’karolllyl0 CBOMCTBA PEAJIbHBIX IPOLECCOB U ABJICHUHN; IPEICTABIISAT
MHPOPMALIMIO C TOMOIIBIO Ta0NWIl W JAWarpaMM; HCCIEA0BaTh
CTaTUCTHYECKHE JIaHHBbIC, B TOM YHCJE C MPUMEHEHUEM TpaduuyecKux
METOIOB U AJIEKTPOHHBIX CPEJICTB; Ipa)MueCKU UCCIIEA0BATh COBMECTHBIE
HaOJIOZACHUS C TIOMOINBIO JUAarpaMM pacCeMBaHHUs M JUHEHHOM

perpeccuu




YMeHHe OonepupoBaTh IMOHATUSAMM: CIYYaWHBIA OIBIT U CIy4alHOE
COOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; yMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUYeCKUX METO/OB; MPUMEHSThH
(bopMyIibl CIOXKEHUS M YMHOKEHHUSI BEpOATHOCTEH, (OpMyIly IOIHOMN
BEpOSITHOCTH, opMyity bepryiin, koMOMHAaTOpHBIE (PaKThl U (HOPMYJIBI;
OLICHHMBAaTh BEPOSTHOCTHU pEAJbHBIX COOBITHI; yMEHHE OIepUupOBaTh
MNOHATUSIMM: CllydailHash BEJIMYMHA, paCHpelie]ICeHUEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXKUAAHME, AMCIEPCUs U CTAHJAPTHOE OTKIOHEHHE
CllyyailHOH BeNUYMHBI, (QYHKIUM PpaACIpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOI0, II0Ka3aTE€JbHOTO W HOPMAJbHOIO pAaclpeaesICHUN;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YYEHHBIX pACHPEACICHUN s
peleHust 3ajay; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBLIMX 4YHCET,
METO/Bl BBIOOPOYHBIX MCCIIEOBAHUN; yYMEHHE NPUBOJUTH MPUMEPHI
MPOSIBIICHUS] 3aKOHA OOJBIIMX YHCEN B MPHUPOJIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUAMH: COUETAHHE, IEPECTAHOBKA,
YUCJIO COYETAHWH, YHUCIIO TEePeCTaHOBOK; OmHOM HpioTOHA; ymeHue
MIPUMEHSTh KOMOMHATOPHBIE (PAKTHI M paCCyKACHHUS sl pEIIeHU 33124,
OLIEHHBATh BEPOSITHOCTH  peabHbIX COOBITHIA; COCTaBJIISATh

BEPOSTHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH MOJYYECHHBIN PE3YIIBTAT

YMeHue onepupoBaTb IIOHATHAMM: TOYKa, IpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIja, IUIOCKUM Yroi,
JBYTPAaHHBI YIroJI, TPEXIPAaHHBIA Yroj, CKPEIIMBAIOLIUECH IPSIMBIE,
[apajuIeIbHOCTh U INEPIEHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yroil
MEXIYy NPSAMBIMHU, YrOJl MEXAY IPSIMOM U INIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMU, PACCTOSIHUE MEKY IUIOCKOCTSIMH; YMEHUE UCTIOIb30BaTh IpU
peleHNH 3a7jay U3ydeHHbIe (aKThl U TEOPEMBbl IUNIAHUMETPHUM; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTH
MaTEMaTUYECKHE MOJENH C IIOMOINBIO T'€OMETPUYECKHUX IOHATHH H

BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL (GUTYPBI, 00BEM (UTYDHI,
MHOTOT'PaHHHK, PAaBWIBHBI MHOTOTPAaHHUK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuieienumnen, Mpu3Ma, NUpaMuaa, (Gurypa U TMOBEPXHOCTD
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIomaib
MOBEPXHOCTH MHUPAMUJBI, NPHU3MBI, KOHycCa, IMIMHApa, 00BEM KyOa,

MpAMOYT'OJIBHOI'O IapauICJICHUIICAad, NHUPpaMUAbI, IIPU3MbI, HOWJIHWHAPA,




KOHYyca, IIapa, pa3BépTKa MOBEPXHOCTH, CEUEHUsI KOHYyca M IMJIMHJpA,
napajuleJbHble OCH WJIM OCHOBaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasics cepsl, MWIMHIPA, KOHyCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTb MHOTOTPAHHHUKH, QUTYPbl U HOBEPXHOCTH
BPAIICHUs, UX CEYCHUS, B TOM YHCJIE C TOMOIIBIO MIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (PHUTYP, CAMOCTOATEIBHO
(bopMynHpoBaTH ONpeAeTIeHU U3y4aeMbIX (UTYp, BBIIBUTATH TUTIOTE3bI
O CBOICTBax W NMpH3HAKaX IeOMETPUUECKUX (Uryp, 000CHOBBIBATH HIIU
OlpoBepraThb HX; YMEHHME MPOBOJIUTH KiIacCUPUKALMIO (GUTYp TIO
pa3NUYHBIM TIPU3HAKaM, BBINOJHATH HEOOXOIMMBIE OMOIHUTEIbHbIC

MIOCTPOEHUS
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YMeHue onepupoBaThb HOHATHSAMM: JBIDKEHHE B IPOCTPAHCTBE,
napauleJIbHBIA MEPEHOC, CHMMETpPHUSI Ha TUIOCKOCTH M B NIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE TMOA00US, TOM00HBIE (HUTYpHI; yMEHHE
pacrio3HaBaTh paBHBbIC U MOJOOHBIE (UTYPBI, B TOM YHCJIE B NPHPOAE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh I'€OMETPHUCCKHE OTHOILICHHMS
MIPY PEIICHUH 3a/1a4; HAXOJUTh T€OMETPUIECCKHE BETMUMHBI (IUTHHA, yroJ,
iona b, 00bEM) MpU pEeUICHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB U
U3 peaJbHON XHU3HH;, YMEHHE BBIYHCISATH T€OMETPUYCCKHE BEINYHHEI
(mmHa, yrom, IwIOmAAb, 00BEM, IIIOLIAIh MOBEPXHOCTH), WCHOJIB3YS
U3ydeHHbIE (POPMYNBI U METOABI, B TOM YHCIIE: IUIOIMAAb MOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHYCA, IMIMHApPA, IUIoMmaab chepbl, 00bEM Kyoa,
OPSIMOYTOJIBHOTO Mapajliesenunena, OUpaMUAbl, IMPU3MBL, IMIMHIpA,

KOHYCa, mapa; YMCHHUC HAXOAWUTb OTHOIICHHUC 00BEMOB HOI[O6HI:>IX (I)I/Il" Yp
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YMeHue onepupoBaTh NOHIATUAMU: IPSMOYTOJIbHAS CUCTEMA KOOPJAUHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPAHMHATBHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, Pa3lokKeHHE BEKTopa Mo Oasucy,
CKAJIPHOE MPOMU3BEACHUE, BEKTOPHOE IIPOU3BEIECHUE, YIOJd MEXAy
BEKTOpPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METO/
JUISL pelleHHs TeOMETPUYECKMX 3ajad M 3a7ad JApYyrux y4eOHbIX

MpEIMETOB
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VYmMmenue BBI6I/IpaTB HOI[XOI[SIH_[I/II;'I MCTOoA OJid pPCIICHHA 3adayu,
IMOHUMAHHUEC 3HAYUMOCTH MATCMATHKU B H3YYCHUU MPUPOJHBIX U
O6H_ICCTBCHHBIX nmponeccoB " HBHCHHﬁ; YMCHHUE  PACIIO3HABATH

MMPOABJICHUC 3dKOHOB MAaTEMATHKHU B HCKYCCTBC, YMCHUC IIPUBOAUTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITUH POCCHMCKOM U  MHUPOBOH

MaTeMaTU4eCKOMn HAaYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

1.1 HarypanbHbie u niensie uncia. [lpu3Haky AeTMMOCTH LENbIX YHCET

12 Panmonanbupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIC JAPOOM, NPOLEHTEHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmeTnuecKuii KOpeHb HaTYpalIbHOU CTeneHu. JleiicTBus ¢ apupMeTHIECKUMHU
. KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenenb ¢ wnenbiM mnokazareneM. CTelneHb C palMOHAIBHBIM ITOKa3aTelieM.
. CBolicTBa CTENIEHU

15 CuHyc, KOCHMHYC M TaHTE€HC 4YMCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4Hcia. ApudMeTHYeckne omnepanud ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmk€éHHbIE BBIYMCICHHUS, TNpaBHJIA OKPYIJICHUs, NPUKHUIKA U
OLIEHKA Pe3yJIbTaTa BHIUMCICHUI

1.8 [TpeoOpa3oBanue BHIpAKSHHUIA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1pOOHO-pallOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YPaBHEHUS

2.5 [enbie 1 IpOOHO-palIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpAaBEHCTBA

2.7 [Toka3arenbHble U JJorapupMuyecKre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCTEeMBbI 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuna cucTeMbl THHEHHBIX ypaBHEeHHN. OnpenenTenh MaTPUIbI
3 ®OyHkmu U rpaduku




®Oynkust, crnocodsl 3aaanus ¢yHkuuu. ['paduk ¢yHkuuu. BzaumHo oOpatHble

3 ¢ynkuuu. YétHble 1 Heu€THBIe pyHKuMU. [leproanueckue GpyHKIMH
OOnacTb ompeneneHus U MHOXECTBO 3HaueHud ¢ynxkuuu. Hynmun ¢yskuumm.
3.2 [TpomeXyTkH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMBI (yHKIMH. HaunOosnbiiee M HauMeHbIlee 3Hau€HUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKIHUS C HATypajJbHBIM M LEJNbIM MokazaTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHsS N-0ii CTETIEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u morapudmMuveckas GyHKINHU, UX CBOCTBA U rpaduku
36 Touku paspbiBa. AcuMnToThl rpadukoB ¢yHkuui. CpolicTBa (QyHKIMH,
. HETpEepPHIBHBIX Ha OTpe3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIE0BATEIbHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmyiia CIoKHBIX IPOLEHTOB
4 Hauana maTemMaTHueckoro aHajinza
4.1 [TpousBogHas GyHkuu. [Ipor3BogHbIE 371€eMEHTAPHBIX GYHKLIUH
[lpumeHeHne TPOW3BOJHONW K HCCIEIOBAHUIO (YHKIUH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HauOoIbIIero 1 HAMMEHBIIIETO 3HAYeHHs (PYHKIIMU Ha
OTpe3Ke
4.3 IlepBooOpaznas. MHaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparui HajJ MHOKecTBaMHu. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCTh
6.3 KomOuHatopuka
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena U IOBEPXHOCTH BPALIEHUS
7.5 KoopauHatsl 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






