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MNOACHHUTEJIBHAA 3AIIMCKA

['eomeTpusi siBnsgercs OAHUM U3 O0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o011iero 00pa3oBaHusl, TaK KaKk 00ECIEYMBAECT BOBMOKHOCTh U3YUEHUS JUCIUILIUH
€CTECTBEHHO-HAYYHOW HAINPaBIEHHOCTH W MPEAMETOB T'yMAaHUTAPHOTO IMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMHpyeMoe  NOpH  HU3yYEHUU
00y4arOLUMMUCS TOHATUWHBIX OCHOB F'€OMETPHH, MPH JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUM LIETIOYKHU JIOTUYECKUX YTBEPXKICHHI MPHU PELICHUH T'€OMETPHYECKUX
3aa4y, yMEHHME BBIJIBUTaThb M OINPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO
UCIOJIb3YIOTCSl TIPH PELICHUM 337a4 €CTECTBEHHO-HAyYHOI'O LHKJIA, B YaCTHOCTHU
(pusnyeckux 3aaad.

Llenb ocBOeHMS MporpaMMbl yueOHOTro Kypca «l'eomeTpus» Ha yriayOonEHHOM
YpOBHE — pa3BUTUE WHIWBUIYaJbHBIX CIOCOOHOCTEH O0O0yYaroImUXCcs MpU
U3Y4YE€HUU T€OMETPUH, KaK COCTABIIIONIEH IpeaMeTHoN oOnactu «MaremaThka u
uHpopMaTHKa»  yepe3  obecredyeHHe  BO3MOXKHOCTH  MPUOOpETEHUs |
UCMOJb30BaHUsl Ooyiee TIIYOOKMX TE€OMETPUYECKHMX 3HAHUW U JIEHWCTBUH,
cnenu(UYHBIX TEOMETPUHU, U HEOOXOIUMBIX JIJISl YCHENTHOrO Mpo(heCcCuOHAIBHOTO
o0pa30oBaHusl, CBA3aHHOT'O C UCIOJIb30BAHUEM MAaTEMAaTHKHU.

[TpuopureTHBIMU 3aadyaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
pacIIUPSAIOIIUMHI U YCHIIMBAIOIIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCSL:

paclIupeHue NpeACTABICHHUS] O T€OMETPUM KaK YaCTH MHUPOBOM KYJIbTYPBI U
(opMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

dbopMUpOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BXHEHIIMX MaTEeMaTUYECKHX MOJENAX, IMO3BOJSIOIIMX OINHUCHIBATH W U3YydaTh
pas3Hble SIBJICHUS OKPYXKAIOIIET0 MUpa, 3HAHUE MOHATUMHOIO arnmapara 1o pas3aeny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpHH;

(¢opMupoBaHME  YMEHHMS  BIaJ€Th  OCHOBHBIMU  IOHATUSAMH O
MPOCTPAHCTBEHHBIX (PUTrypax M HMX OCHOBHBIMHM CBOMCTBaMH, 3HAHHE TEOPEM,
dopMynT U yMeHHE UX MPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbI M HaXOIUTh
HECTaHJApTHBIE CIIOCOOBI PELICHUS 3aay;

dbopMupoBaHue yMEHUS paclo3HABaTh Ha YEPTEKaxX, MOJAETSIX U B pEalbHOM
MUpPE MHOTOIDaHHMKM M Tela BpAallCHMs, KOHCTPYHPOBATh TIE€OMETPUYECKHE
MOJEIIN;

(opMHUpOBaHME TOHMMAaHUS BO3MOXHOCTU aKCHOMAaTUYECKOI'0 MOCTPOEHUS
MaTeMaTUYeCKUX Teopuil, (HOpMHUpPOBAHHE MOHUMAHHUS POJIM AKCHOMATHUKU MpPH
IIPOBEICHUU PACCYKICHUM;

dbopMupoBaHue yMEHUS BIIaJleTh METOAAMH JIOKa3aTEIbCTB U aJTOPUTMOB
pelIeHHsl, YMEHHUSI WX MPUMEHSATb, MPOBOJIUTH JOKA3aTelIbHbIE PACCYKIEHUS B
XOJI€ peIlIEHUs CTEPEOMETPUUYECKUX 3a]1ay U 337]a4 C MPAKTUYECKUM COJIEP>KAHHUEM,
(GopMUpOBaHUE TPEACTABICHHUS O HEOOXOAMMOCTH  JOKa3aTelbCTB  IIpU



000CHOBaHMM MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCUOMATHKHU B IIPOBEICHHUU
JNEAYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHWUE WHTEIUIEKTYAJIBHBIX W TBOPYECKUX
CrocoOHOCTeM 00yJaromuxcs, Mo3HaBaTEILHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHI, KpUTUYHOCTH MBIIIEHUS, UHTEPECA K U3YUYEHUIO T€OMETPHH;

(dbopMupoBaHue (YHKIMOHAJIBLHOM T'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHHSI pPACIO3HABATh IMPOSBJICHUS TE€OMETPUUECKUX TMOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEW B PEAbHBIX JKU3HEHHBIX CUTYalUUSX M MPU U3YYEHHH IPYTHX
y4e€OHBIX MIPEAMETOB, MPOSBICHHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJIEIMPOBAHMS pEalbHBIX CHUTYallWid, HCCIEJOBaHUS MOCTPOCHHBIX MOJENEH,
WHTEPIPETALMHU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JTUHUSAMH yueOHOro Kypca «l'eomeTpus» B
10-11 xnaccax sBustoresa: «lIpsMble W IJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanaukn», «Tema BpameHusi», «BekToppl W  KOOpAWHATBHI B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHue «yMETh OIEPUPOBATH
HNOHATHUSMMY», PEIEBAHTHBIMU I'€OMETPUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHHs B
1011 kmaccax, OTHOCHTCSI KO BCEM COJZIEpPKAaTEJIbHBIM JIMHUSIM Y4eOHOro Kypca, a
(opMUpOBaHUE  JIOTMUECKUX YMEHMH  paclpelensercs He TOJIbKO IO
COJIEpKaTeNIbHBIM JIMHUAM, HO U 10 rojgaM oOyueHus. ConepkaHnue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi denepanbHON paboueit
OpOrpaMMbl, pPACTpeAeEHHBIM [0 ToAaM OOYYEeHHs, CTPYKTYpUPOBAHO TaKUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHLMIHAILHBIM BOIPOCaM 00yYaroluecs
oOpamaiuch HEOJHOKPAaTHO. OTO TMO3BOJSIET  OpPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMHU MOHATHUAMH M HaBbIKAMU MOCJIEIOBATENIHHO U MOCTYIATEIBHO, C
COOJIIOIEHNEM TPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUECKUX MPEACTaBICHUN 00YyJarouIuxcs, paclupsis U yriayomuss
e€, 00pasyst MPOYHbIE MHOKECTBEHHbBIE CBSI3U.

[lepexon K M3y4EHUIO TEOMETPHUH HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3natb  ycnoBuss s AuddepeHuuanud  OOydeHHs, MOCTPOCHHUS
WHANBUAYAIBHBIX 00pa3oBaTEeNbHBIX MpOrpaMM, 00eCHneduTh YriayOnEHHOE
U3y4€HUE TEOMETPUU KaK COCTaBIIOLIEH ydeOHOro npeamera « MaTtemaTikay;

HOJTOTOBUTHh OOYYaromMXCS K MPOJODKEHUI0 M3YYEHHUsS] MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiedl mpodeccuun, odecnednBasi MPEEMCTBEHHOCTh MEXTY
o01uM 1 rpoeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenune yuyeOHOro kypca «l'eomeTpusi» Ha YriIyOJEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 kinacce — 102 gaca (3 gaca B Heznemo), B 11 knacce — 102
yaca (3 Jaca B HEZIeIN0).



COJEP KXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpPUM. Touka, TmpsAMas, IUJIOCKOCTD,
npocTpaHcTBO. lloHsATHE 00 akCMOMAaTHUYeCKOM IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosiokeHue TMpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECH,
NapaJuleJIbHbIE M CKpeluBaromecs mpsMble. [Ipu3HaKM CKpemmBarommnXcs
npsMeIX. [lapaenbHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlIeIbHbIC
IIPSIMBIE B POCTPAHCTBE, NAPAIIIENbHOCTD TPEX MPSAMBIX, APATUIEIBHOCTD IIPSIMON
u 1uiockoctd. [lapamienpHoe M LIEHTpabHOE INPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMICTBa MapajlyIeIbHOTO IpPOEKTUpOBaHUs. I300paxeHue
¢uryp B mapamienbHON MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YroOJl
MEXAY NPSAMBIMU B IIPOCTpaHCTBE. [lapauleIbHOCTh MIIOCKOCTEN: MapajliebHbIe
IJIOCKOCTH, CBOMCTBA IapajiesIbHbIX IIJIOCKOCTEHN. [Ipocreiimme
OPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH: TETpadJp, Mapajljiesienunesn,
IOCTPOCHUE CEYCHUU.

[lepneHIUKYJIAPHOCTD NMPSAMOW M IUIOCKOCTH: MEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, IMpsAMbBIE IApAUICIIbHBIE W MEPHNEHAUKYISIPHBIE K INIOCKOCTH,
IPU3HAK TMEPIEHANKYISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOpeEMa O MPAMOM
NIEPIEHAUKYJIIPHON IIJIOCKOCTH. OproroHaneHOe IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT TpsAMOM 110  IUIOCKOCTH,  MpOeKIuss  (GUrypbl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: TPU3HAK  NEPIEHAUKYJIAPHOCTH  JABYX
IJIOCKOCTEN. Teopema o0 TpEX MEePHEeHANKYIISIpax.

Yrisl B NPOCTPAHCTBE: Yrojd MEXIY NPSAMOM M IUIOCKOCTBIO, JABYTPAaHHBIN
yroji, TMHENHBIA YroJl IBYTPaHHOIO yria. TpEXTrpaHHBIA U MHOIOTPaHHBIE YIJIBL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBONCTBa IUIOCKHX U
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJIA.

MHororpaHHuKu

Buapl MHOTOrpaHHHUKOB, pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosapHas
npu3Ma, npsiMasl 1 HakJIOHHasl MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpPsSMOYTOJIbHBIM — MapajuleNIENUIIEl W €ro  CBOWCTBA.
Kparuaiiiine myTd Ha TIOBEpXHOCTHM MHOTOrpaHHUKa. Teopema OJilnepa.
[IpoctpancTBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mnupamuia,
npaBuibHas M yceu€HHas nupamuibl. CBoiicTBa péOep U OOKOBBIX TIpaHei
IIPaBUILHOM NHUpaMuabl. [IpaBUiIbHBIE MHOTOIpaHHUKH: NpPaBWIbHASA INPU3MA U



MpaBWIbHAs NUpaMuAa, NpPaBWIbHAs TPEYrojibHas NUPAMHUAAa M TPABUIIbHBIN
TeTpa’ap, KyO. IlpeacraBieHwe O NpPaBWIBHBIX MHOTOTPAHHHMKAX: OKTa’p,
JOJIEKA3Ip U UKOCA3IP.

Bbluucnenne 3J€eMEHTOB MHOTOIPAHHHMKOB: pEOpa, JauaroHaiv, YIJIbL.
[nomaar OOKOBOM TOBEPXHOCTH M TOJHOM TMOBEPXHOCTU TMPSIMOW TPHU3MBI,
oAb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTM M TMOBEPXHOCTU NPABWJIBHOW MUPAMUIBI,
TEOpeEMa O IUIOIIAIA YCEUEHHON MTUPaMU/IBL.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU  TMPABUIIBHBIX
MHOTOI'paHHUKOB. CHUMMETpUSi B NPaBUJIBHOM MHOTOTPaHHUKE: CHUMMETPHS
napajuIesieuIea, CUMMETPUsS IPAaBUIIBHBIX IPU3M, CUMMETPHUS IPaBUIIbBHOU
IUPAMUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIC, COHANPABICHHBIE U  IPOTHUBOIOJIOKHO
HaIIPABJICHHBIC BEKTOPBI. PABEHCTBO BEKTOPOB. [[€lCTBHSI C BEKTOpaMU: CIOKEHUE
U BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHO)XEHUE BEKTOpa Ha
yucno. CBOMCTBA CIIOKEHU BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YMCIIO.
[ToHsiTHE KOMIUTaHApHBIE BEKTOpHI. lIpH3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. TeopeMa O pa3IoKEHUU BEKTOpa MO TpEM
HEKOMIUJIaHapHbIM ~ BekTopaMm. IIpsAmoyronpHas cuctemMa  KOOpAMHAT B
npoctpancTBe. Koopaunatsl Bektopa. CBA3b MEXAY KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMU TOYeK. YTOon MexIy Bekropamu. CKalgpHOEe MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenust

[TonsTus: UWIMHApPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTb,
chepuyeckas TMOBEPXHOCTb, oOOpasyiolue TmoBepxHocTed. Tema BparieHUs:
IWIMHApP, KOHYC, YCEUYEHHBI KOHyC, cepa, map. BzaumHoe pacmnonoxeHue
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaLlEHUs] Ha IUIOCKOCTU. Pa3BépTka nunmHapa u koHyca. Cummerpus cdepbl u
mrapa.

O0béM. OcHOBHbIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00bEMeE
OpSMOYTOJIBHOTO TMapajuienenunena v ciueAactBus u3 He€. OOBEM mnpsMoil u
HAKJIOHHOW MPHU3MBI, WIMHJpPA, MUpaMuabl 1 KoHyca. OOBEM mIapa U MapoBOTo
CErMEHTA.

KomOunammu Tenm BpaieHwss U1 MHOTOTpaHHUKOB. [Ipw3ma, BmmcaHHas B
IWIMHIpP, ONHWCaHHAs OKolo mwiuHApa. llepecedenne cdepbl u 1mapa ¢
iockocthio. Kacanue mapa u cdepbl miuockocteio. [loHATHE MHOrorpaHHuka,



OIMKUCAaHHOTO OKOJIO c(eprl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpaIlcHUsI.

[Inomaas MOBEPXHOCTH IUJIMHAPA, KOHyca, IUIOMaab chepbl U e€ dacTew.
[Togobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJEH IMOBEPXHOCTEH
nogao0HbIX (uryp. IIpeobpazoBanue momodus, romoTeTus. Pemienue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHnue cedeHrii MHOTOTPAaHHUKOB W TEJI BPAIllCHUS: CEUEHUS ITUINHIpA
(mapannenbHO Y MEPHEHJUKYJISIPHO OCH), CEUEHHs KOHyca (IapajuiesibHbIe
OCHOBAHUIO U TIPOXOJISIINE Yepe3 BEPIINHY), CEUCHUS 111apa, METObI TOCTPOSHUSI
CEUYEHUI: METOJ| CIE0B, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHMS, METO]I MEPEHOCA
CEKYIIIEH MIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoppl B mpoctpaHcTBe. Omnepanuu Hax BeKTopamu. BekTopHoe
YMHOXEHUE BeKTOpoB. CBOICTBa BEKTOpPHOro yMHOXeHUs. IIpsMoyrosbHas
cucreMa KoopauHaT B npoctpancTBe. Koopaunatel BekTopa. Paznoxenne BekTopa
no Oasucy. KoopaumHaTHO-BEKTOPHBI METOJ TpPH PEHICHUH TeOMETPUUYECKUX
3a/1a4.

JIBMKEeHUSs] B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OtobpakeHus. J[BuKEHUS M paBEHCTBO (QUryp.
OOGuue cBoiicTBa JBIWKEHUN. Buibl ABUXKEHUN: TMapaliesibHbIA TEepPeHocC,
LHEHTpaJbHAsl CHUMMETpPHS, 3€pKaJbHAs CHUMMETpPHUS, MOBOPOT BOKPYr MPSMOM.
[TpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJbTATHBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxknanckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUN 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NTUUYHBIX CTPYKTYp, SIBICHHM,
polenyp TrpaxaaHCKoro oOiiecTBa (BbIOOPBI, OMPOCHI U JPYroe), yMeEHHUe
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIMAMY ¥ HA3HAYEHHUEM;

2) maTpuoTH4ecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBOKEHUS K
IPOILIJIOMY U HAaCTOSIIEMY POCCHUUMCKON MaTreMaTHUKH, [IEHHOCTHOE OTHOLIEHHUE K
TOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
UCIOJIb30BaHUE JTHX JOCTIKEHMM B JPYyruX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMUKHU,;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUIICKOro Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHHUSI, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JOCTH)KCHUM HAyKh U JACSATEIbHOCTHIO YYEHOro, OCO3HAHUE
JMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OYAYIIETO;

4) acreTHYecKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIKOYAs 3CTETHUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aJlay, PEIIEHUMN, PacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MAaTEMAaTHUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BociMTaHHUe:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUE 3HAHUSA B
MHTEpecax 3I0pOBOro 1 0e301macHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOILICHHE K
CBOEMY 37I0POBBIO (37I0pPOBOE MHUTAaHME, COATAHCHUPOBAHHBIN PEXHUM 3aHITHH U
OTJIIbIXa, peryisipHas (pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIBHON JIESITEIBHOCTBIO;

6) TpynoBoe BocnuTaHme:

TFOTOBHOCTb K TpYAy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepaM  TpopecCHOHANBLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oyaymield mpodeccu W Ppeaqu30BbIBaTH COOCTBEHHBIC >KHU3HEHHBIC TLIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MAaTeMaTHUYeCKOMY  OOpa3oBaHUIO U



caMO00pa30BaHUI0 HA TMPOTSHKEHHM BCEU JKW3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a7a4 MaTEMATHYECKON HAIIPABJICHHOCTH;

7) 3KOJI0ru4ecKoe BOCIIUTAHME:

c()OPMUPOBAHHOCTh  SKOJOTMYECKON  KYyJIbTYpbl, TMOHHUMAHUE BIMSIHUSI
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOU
Cpellbl, OCO3HAHHE TJI00ATILHOTIO XapakTepa dKOJOTHYECKUX MPoOIeM, OpUEHTALUS
Ha TMPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM Uil pelieHus 3agad B 00JacTH
OKPYXKaloIleN Cpelbl, IUIAHUPOBAHHWE IIOCTYNKOB M OLIEHKM HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAKOILIEN Cpelibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(pOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  IpPAKTUKH, IOHUMAHHE
MaTeMaTHYeCKONM Hayku Kak c(depbl 4YeIOBEUYECKOM MAesITeTbHOCTH, AITAarloB €&
pa3BUTHs M 3HAYUMOCTH JUI1 pPa3BUTHS LUBUIW3ALHAH, OBJIAJCHHUE S3BIKOM
MAaTeMaTUKM W MaTEMAaTHYECKOM KyJIbTYpOHM KakK CpEIACTBOM IIO3HAHMS MUDA,
TOTOBHOCTb OCYHIECTBIIATh IPOEKTHYIO M HCCIEAOBATENIBCKYHO JEATEIbHOCTD
VH/VBUAYaJIbHO U B IPYILIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUSA:

BBISIBIIATH U XAPaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTeMaTUUYECKHUX
OOBEKTOB, TMOHATUM, OTHOIICHUN MEXIYy TMOHATUAMH, (GOPMYIHPOBATH
oTpe/ieNIeHHs] MOHATHUM, YCTaHaBIMBAaTh CYHIECTBEHHbIN MpPU3HAK KiacCU(pUKAIUY,
OCHOBaHUS JIs1 000OIIEHHS U CPABHEHUSI, KPUTEPUU ITPOBOIMMOTO aHAIIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MOpeoOpa3OBBIBATE  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC U O0IIKE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJICHUAX U YTBEPXKICHHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTUBHBIX H
VHIYKTHBHBIX YMO3AKIOUYEHAN, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIFHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(MpsiMbI€ ¥ OT MIPOTUBHOT0), BBICTPABATh apryMEHTAIINIO, IPUBOAUTH MIPUMEPHI U
KOHTpPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS U BHIBOJIbI;

BBIOMpATh crmoco0 perieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pEICHUs, BbIOMpaTh  Haubojee MOAXOASAIUUA C  y4ETOM
CaMOCTOSITEJIbHO BBIICIIEHHBIX KPUTEPUEB).

ba3oBrle ucciienoBareIbCKHe 1eiicTBUA:



UCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT TO3HAHUS,
(dopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  NPOTUBOPEUYHUE,  IPOOJIEMY,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAaHUE
M0 YCTAaHOBJICHUIO 0COOEHHOCTEW MaTeMaTUYECKOTO 0O0BEKTA, SBICHUS, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXy 00bEeKTaMu, SIBJICHUSMH, IIPOIIECCAMHU;

CaMOCTOSITENTLHO (POopMyNIHpoBaTh 000OIIEHHUS] W BBIBOJBI MO PE3yJibTaTaM
NPOBEACHHOTO  HAONMIOJEHUS, HUCCICAOBAHUSA, OIEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMpOIEcca, a TaKKe BbIIBUTATh
MPEINOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJIAITh JACPUIUTH MH(POpMAIMK, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETa HA
BOTIPOC U IS PEIICHUS 3a]aul;

BBIOMpPATh MH(OPMAIINIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh WHGOPMALMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iWyHBIX (opmax,
WJUTIOCTPUPOBATh IpaduueCcKu;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEJILHO
chopMyITUPOBaHHBIM KPUTEPHSIM.

KoMMyHHMKAaTHBHBIC YHHBEPCcaIbHbIE Y4eOHbIEe 1eiicTBUs

Oowmenue:

BOCTIPUHUMATH U (YOPMYIHUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBHUIMU U
LeJsIMU  OOLIEHUS, SCHO, TOYHO, T'PAaMOTHO BBIPaXKaThb CBOKO TOYKY 3pPEHUS B
YCTHBIX W IIMCBbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOAY PELICHHUs 3a1adH,
KOMMEHTHPOBATH IMOJTYyYECHHBIA PE3YJIbTaT;

B X0/l OOCYXKIEHMs 3aJlaBaTh BOMNPOCHI MO CYHIECTBY OOCYKIAE€MOW TEMBI,
mpoOJeMbl, pPEIIAaeMOil 3aJayd, BBICKA3bIBaTh WJEH, HAILIEJIEHHbIE Ha IIOHMCK
pelIeHusl, COIIOCTABIATh CBOM CYXKICHHUSA C CYXICHUAMH IPYTMX YYaCTHHUKOB
JUanora, OOHapyXUBaTh Pa3IMuKM€ M CXOACTBO MO3MIMI, B KOPPEKTHOU (opme
(opMynHpOBaTh pa3HOIIACUsl, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PEIICHUS 3a1a4yd, YKCIIEPUMEHTA, UCCIEA0BaHNUs,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (OpMaT BBICTYIUIEHHUA C YYETOM 3ajad
IPE3eHTalU 1 0COOEHHOCTEN ayIuTOPHH.

PeryasiTuBHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE el CTBUS
Camoopranuzanus:



COCTaBIIAATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH C y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLIMOHAbHBII HHTE/JIEKT:

BJIQJICTh ~ HABbIKAMM  TIO3HABATEIHHOM  pEeIEKCHU  KaK  OCO3HAHUS
COBEPIAEMbIX JTEUCTBHA W MBICIUTEIBLHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJICTh
crocobamMu CaMOIPOBEPKH, CAaMOKOHTPOJISA TpoIecca M pe3ysibTara PEIICHHS
MaTeMaTHYEeCKOH 3aJ1a4H;

MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYThH MPH PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSIM, OOBACHITH MPUUUHBI
JOCTIKEHUS WIIM HEJIOCTIKEHHS PE3yJbTaTOB JESTEILHOCTH, HAXOIUTh OIITHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAs 1eATEIbHOCTD:

MOHUMATh W MCIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHAUBHUAYaTbHOU
paboOThl MpW pelIleHUd Y4eOHBIX 3a/Jady, MNPUHUMATHh I1I€Jb COBMECTHOMU
JESATENBHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpEaeisiTh
BUJBI pabOT, JOrOBapUBAThCS, OOCYXJIAaTh TMPOLECC M Pe3ynbTar paboThl,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBHIX (opMax paboThl (0OCYXIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W HWHBIE), BBIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMAaH/BI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIMH MPOIYKT MO KpUTEPHUsIM, CPOpMyTupPOBaAaHHBIM
y4aCTHUKAMH B3aMMOJICHCTBHSI.

ITPEAMETHBIE PE3YJIbTATDBI

K koniy 10 knacca oOyJaroniuiicss Hay4nuTcs:

e CBOOOIHO ONEPUPOBaTb OCHOBHBIMU IOHATHUSMH CTEPEOMETPUU IIPU
PELICHNUH 33/1a4 U MTPOBEJICHUH MATEMATHUYECKUX PACCyX IACHUM;

e IIPUMEHATH AKCUOMBI CTEPEOMETPUHU U CIIEACTBUS W3 HUX IIPU PELICHUH
reOMETPUYECKUX 33/1a4;

e KJAacCU(PUUIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B TPOCTPAHCTBE;

e CBOOOJHO OINEpUPOBATh TMOHATUSMHU, CBSI3aHHBIMM C YIJlaMd B
IIPOCTPAHCTBE: MEXKAY NPSIMBIMM B IPOCTPAHCTBE, MEXAY MPAMON U
IJIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJTHO pacmo3HaBaTh OCHOBHBIC BHUILI MHOTOTPAHHUKOB (MpHU3Ma,
nupamuza, NpsMOYroJIbHbIN MapajUieNenumen, Kyo);

e KiIaccuuIMpoOBaTH  MHOTOTPAHHHUKH, BbIOMpass  OCHOBaHUA  JUJIS
KJIaccu(puKauu;

e CBOOOJHO ONEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOT'PaHHHUKOB TTOCKOCTBIO;

e BBITIOJHATH napayjiebHOE, [IEHTPAJIbHOE u OpPTOTOHAJBHOE
MPOEKTHPOBaHNE (UTYP HA TJIOCKOCTb, BBHITIONHATH M300pakeHUs Guryp
HAa TIOCKOCTH;

e CTPOUTH CEUCHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBITOIHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
nupamujia), FCOMETPUUYECKUX Tell ¢ TpUMEHEHUEM (HOpMYT;

e CBOOOJHO OMEPUPOBATH MOHSATUSIMH: CAMMETPHS B TIPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUU, LEHTP, OCb U IUIOCKOCTh CHUMMETPHUH
urypsr;

e CBOOOJHO OIMEPUPOBATH IOHSATHSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH ICUCTBHS HaJ BEKTOPAMU;

e pemaTh 3aJayd Ha JIOKA3aTeNbCTBO MAaTeMaTHYECKUX OTHOIICHUM U
HaXOXJICHUE TEOMETPHUYCCKUX BEIMYHMH, MPUMEHSS HW3BECTHBIC METO/IbI
MIPY PEIICHUH MaTEMaTUYECKHUX 3a7ad MOBBIIICHHOTO M BEICOKOTO YPOBHS
CJIO)KHOCTH;

e TMPUMCHATH TMPOCTEUIINE TPOrPaMMHBIC CPEICTBA M  DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI TP PEIICHUU CTEPEOMETPHUCCKUX 3a/1a4;

e WU3BJEKaTh, MPeoOpa30oBbIBATh M HWHTEPNPETUPOBATH HH(MOpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, NpeICTaBICHHYIO Ha
yepTexax U pUCYHKaX;

e TMPUMEHATH TOJNyYEHHbIE 3HAHUS HA TPAKTUKE: CpaBHUBATH W
aHAIM3UPOBATh peabHBIC CUTYAIlMd, NMPUMEHATh W3yYEHHBIC TIOHSTHS B
mpolecce IMOMCKAa  PEIIeHHs  MaTeMaTHYeCKH  CPOpMYIMPOBAHHOM
npoOJIeMbl, MOJIEJIMPOBATh PEAbHBIC CUTYallMM Ha $3bIKE T'E€OMETPUU,
MCCIIEZIOBATh TTOCTPOCHHBIE MOJIETH C HCIOJIh30BAHUEM T€OMETPHUECKHIX
MOHATUN W TEOpeM, ammapara anreOphl, peliaTh MPaKTUYECKUE 3aauH,
CBSI3aHHBIC C HAXOXKJICHUEM TCOMETPHUICCKUX BEIIMYHH,

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX JdTanax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTH (yHIAMEHTA Pa3BUTHSI TEXHOJIOTHIA.

K konity 11 kiacca oOydaronuics HayuYuTCs:



CBOOOJTHO OMEPUPOBATH MOHATHIMH, CBS3aHHBIMU C IIMIMHAPHYECKOMH,
KOHUYECKOH U c(epuyecKkoll MOBEPXHOCTSIMHU, OOBICHATH CIOCOOBI
MOJIYYEHHUS;

OIEpUPOBATH MOHATUSAMH, CBA3AHHBIMH C T€JIaMU BPAILICHUS: LIHIUHIPOM,
KOHYCOM, c(hepoil U mapom;

pacrno3HaBaTh Tejla BpaimleHus (IWIMHIAP, KOHYC, cdepa U 1map) H
OOBSCHATH CIIOCOOBI MOTYYEHUS TEJ BPAILCHNUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PacIookeHne chephl U MIOCKOCTH;
BBIUMCIISITh BETUYMHBI JIEMEHTOB MHOTOTPAaHHUKOB WM TENl BpaIlCHUS,
00BEMBI M TUIOIIAIU MOBEPXHOCTEH MHOTOTPAaHHMKOB U TEJ BpallCHUS,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (hopMYyT;

CBOOOJIHO ONEPUPOBATH MOHSATUAMM, CBSI3AHHBIMU C KOMOWHALUSIMU Tl
BpallleHUs] 1 MHOTOI'PAaHHUKOB: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
OMMCAaHHBIA OKOJIO cepshl, cepa, BOUCaAaHHAS B MHOTOTPAHHUK WJTU TEJO
BpalllCHHS;

BBIYKCIIATh COOTHOILICHUS MEXKY MIJIOMAASIMU MOBEPXHOCTENW U 00bEMaMHU
ITOJIOOHBIX TEJT;

n300pakaTb U3y4daeMble (UTYpBI, BBIMOIHATH (BBIHOCHBIE) TLIOCKHE
YEepTE)KU U3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUSI TEJl BPAILICHMUS;

U3BJICKaTh, WHTEPIPETUPOBATh M MpPeoOpa3oBbIBaTh HH(pOpMaLHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpeICTaBICHHYIO Ha
yeprexax U pUCyHKax;

CBOOOJTHO OMEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONEPALMU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
peliaTh reOMETPUYECKUE 33/1a4i Ha BBIYMCICHHUE YITIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JO0 TUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIUHATHOI'O METO/IA IIPU PELICHUH;
CBOOOZIHO OMEpUpOBaTh MOHATHUSIMH, CBSI3aHHBIMU C JIBJKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBITIONTHATh M300paXEHHS MHOTOTPAaHHUKOB W TeJI BpallleHUs TpH
NAapAJJIEIBHOM — IIEPEHOCE, LEHTPAJIBHOM  CUMMETpPUHU, 3€pKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TPeoOpa3zoBaHus MOA00uS;
CTPOUThH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAILICHUS: CCUCHHS IUIMHAPA
(mapannenbHO U MEePIeHANKYISIPHO OCH), C€UeHHUs KoHYyca (TapajuiesibHbIe
OCHOBAHHUIO U MPOXOASAIINE YEPE3 BEPIINHY), CEUEHUS 11apa;
UCIIOJIb30BaTh METOABI MOCTPOCHHSI CEYEHUH: METOJ CJIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh T€OMETpUYecKue (akThl JJISi PELICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEANoJaralolliX HECKOJIbKO IIaroB pELICHHS, €CIIA YCJIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOM U HESIBHOH (hopme;

pemiaTh 3aJayd Ha JOKa3aTelbCTBO MAaTEMaTUYECKUX OTHOLICHUN U
HaXO0XJICHHE T€OMETPUUYECKUX BEIUYUH;

MPUMEHSTH MPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHbBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUYECKHX 3a/1ay;

NPUMEHSThL  TOJY4YEHHbIE  3HAHUS  Ha  TPaKTUKE:  CPaBHUBATh,
aHAJIM3UPOBATh U OLEHUBATh PEaJIbHbIC CUTYAILINH, IPUMEHSITh U3YYCHHBIC
MOHATHS, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHHS
MareMaTuyecku  CcHOpMYIMPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peaibHbIE€ CUTYallMU Ha SI3bIKE TEOMETPHUM, HCCIEI0BAaTh MOCTPOEHHBIE
MOJENH C UCIOJb30BAHUEM TEOMETPUUYECKUX TMOHATHH U TEOPEM,
anmapaTta aiareOpbl, peliarh MPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HaxO0KJICHHEM T€OMETPUUECKUX BEITUYNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX ATamax pPa3BUTHUS T'€OMETPUH Kak
COCTaBHOM YacTu (pyHJIaMEHTa pa3BUTHUS TEXHOJIOTUM.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne HaumeHoBaHue pa3aesioB M TeM Koausecrso wacon JIeKTPOHHBIE (LM POBHIE)
n/n NPOrpaMMbl Bcero Konrpoarunie o0pa3oBaTe/IbHbIE pecypchl
padoThbI
1 BBeznenue B crepeomMeTputo 23 1
) B3aumHoe pacrosiokeHne npsMbIX B 6 !
IIPOCTPAHCTBE
3 [TapaniaenbHOCTb NPSMBIX U IIJIOCKOCTEH B g
IIPOCTPAHCTBE
4 [lepnieHAUKYJIAPHOCTD NPSIMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
VYriIbl ¥ paccTosHUSA 16 1
MHororpaHHuKU 7 1
BekTopsl B ipocTpaHCcTBE 12
g HOBTO?CHHG, 0000IIIeHNE U CHCTEMATH3aLIUS 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




11 KVIACC

KouuyecrBo yacos
HanmeHoBaHue pa3iesioB U TeM JiIeKTPOHHbIE (LU POBbIE)
Ne ni/m KoHnTpoJbHbIe
NMpoOrpaMMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI
1 AHanuTuyeckas TeoMeTpus 15 1
) [ToBTOpEHuUE, 00600IICHNE 1 15 |
CHUCTEMaTH3allMsl 3HaHUU
3 O06béM MHOrOrpaHHHKA 17 1
Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U OOBEMBI 9 |
KPYTJIBIX TE
6 JIBMOKCHUS 5 1
. [ToBTOpeHue, 0600IICHNE U 17 )
cucTeMaTH3alus 3HaHU I
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne ni/m Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTtpoJbHbie padoThl

OcHOBHbIE NTpaBUjIa U300paKEHUS Ha PUCYHKE
1 IJIOCKOCTH, TapaJuIeIbHBIX MPSMBIX (OTPE3KOB),
CepeluHbl OTpe3Ka

[TonsiTHS CTEpEOMETPUU: TOUKA, IPAMas,
IJIOCKOCTb, TPOCTpaHcTBO. OCHOBHBIE MTPaBHIIa
2 M300pakeHUs Ha PUCYHKE IJIOCKOCTH,
napajuieIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsaTus: nepecekaromyecs MIOCKOCTH,
3 nepeceKaroecs npsaMas 1 II0CKOCTb;
MOJTYTIPOCTPAHCTBO

[TonATHA: Nepecekaroyecs MI0CKOCTH,
4 nepeceKarolmecs npsaMas 1 II0CKOCTb;
HOJyIIPOCTPAHCTBO

MHoOrorpaHHHUKH, H300paXkeHHE TPOCTEHIIINX
5 MIPOCTPAHCTBEHHBIX (PHUTYp, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHUKH, 1300paXkeHre TPOCTENIINX
6 IIPOCTPAHCTBEHHBIX (PUIYpP, HECYIIECTBYIOIIUX
00BEKTOB

AXCHOMBEI CTEPCOMETPHUHU U IICPBLIC CIICACTBUA U3
HHUX

8 AKCHOMBI CTEPEOMETPUU U TIEPBBIE CIEACTBUS U3




HHUX

AKCHOMBI CTEpEOMETPHUHU U TEPBBIC CICICTBUS U3
HuX. C1ocoOBI 3a/1aHMS MPSIMBIX M TJIOCKOCTEH B
npoctpaHcTBe. O003HAYCHUS TIPSIMBIX U
IUIOCKOCTEH

10

N300pakeHne ceueHni mupaMuibl, Kyoa U pU3MBbl,
KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue
[epeCeUeHHUs MTOTy4EHHbIX IUIOCKOCTEH.
PackpammBaHue MOCTPOCHHBIX CEYECHUN PA3HBIMU
I[BETAMU

11

N3o0paxeHne cedeHni mupaMubl, Kyda u mpu3Mbl,
KOTOpBIE TPOXOAAT uepe3 ux péopa. Mzobpaxenue
MepeceueHus MOJYyYEHHBIX MIJIOCKOCTEH.
PackpammBanve NOCTpOEHHBIX CEUEHUN pa3HbIMU
LBETaMHU

12

N3o0paxenne cedeHni mupaMuibl, Kyda u mpu3Mmsbl,
KOTOPBIE MTPOXOAT Yepe3 ux péopa. M3obpaxkenue
NepEeCEUEeHHUs MTOTy4EHHBIX INIOCKOCTEH.
PackpammuBaHue MOCTPOCHHBIX CEYECHUN PA3HBIMU
L[BETAMU

13

N3obpaxeHne cedeHni mupaMubl, Kyda u mpusMsbl,
KOTOpBIE MTPOXOAAT uepe3 ux peéopa. Mzobpaxenue
MepeceyeHUs MOITy4EeHHBIX IIOCKOCTEH.
PackpaimmBanre NOCTPOCHHBIX CEUEHUN pa3HBIMU
[[BETAMH

14

Merton cienoB A IOCTPOEHUS CedeHUI

15

Merton cienoB aiist mocTpoeHus ceuenuii. CBoiicTpa
MEPECEUEHUN MPSIMBIX U IUIOCKOCTEN




16

Mertop cnenoB st mocTpoeHus ceuenuid. CBoiicTBa
repeceyeHruil NpsMbIX U TIIIOCKOCTEN

17

[Toctpoenue ceuenuit B nupamuje, Kyoe rmno Tpém
ToukaMm Ha péopax. Co3maHune BHIHOCHBIX YEPTEXKEH
Y 3aIlMCh [IArOB ITOCTPOCHUS

18

IToctpoenue ceuenuil B nupamMuze, Kyoe 1o Tpém
ToukaM Ha pEéopax. Co31aHNe BBIHOCHBIX YepTex el
Y 3aIUCh 11ar0OB NOCTPOEHHUS

19

[TocTpoeHue ceueHuit B mupamMuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3maHue BEIHOCHBIX YepTexKeit
Y 3aIMCh LIAroB OCTPOCHHUS

20

[Toctpoenue ceuenuil B nupamuje, Kyoe mno Tpém
ToukaMm Ha péopax. Co3maHue BHIHOCHBIX YEPTEXKEH
Y 3aIIMCh [IAroB IIOCTPOCHUS

21

[ToBTOpenue mmanumerpuun: Teopema o
MIPOMOPIIOHATIBHBIX oTpe3kax. [Tomodue
TPEYTOJILHUKOB

22

IToBTOpenue mmanumerpuun: Teopema Menenasi.
PacyeTsl B ceueHUsIX Ha BBIHOCHBIX YEPTEKAX.
Hcropus pa3BUTHS IUTAHUMETPUM U CTEPEOMETPUN

23

KonTponbHas padora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3aumHoe pacnoiioskeHne NpsIMbIX B IPOCTPAHCTBE.
CkpenmBatonuecs npsmblie. [Ipuznaku
CKpeluBaromuxcs npsameix. [lapamiensabie
IpsIMbI€ B IPOCTPAHCTBE

25

Teopema 0 CyIIeCTBOBAaHUM U €IMHCTBEHHOCTHU
MPSAMOU MapajsIeIbHON JTaHHOM MIPSMOM,




MPOXOASLIEH Yepe3 TOUKY POCTPaHCTBA U HE
Jexaliei Ha n1anHou npsiMmoi. Jlemma o
MepeceyeHU M NapaiieIbHbIX MPSIMBIX MJIOCKOCTHIO

26

[TapanmnenbHOCTB Tpex NpsAMbIX. Teopema o Tpéx
napajuieJIbHbIX MpsAMbIX. Teopema o
CKPEIMBAIOIIUXCSI MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHBIE
CBOWCTBA NapaJlJIeJIbHOT O POEKTHPOBAHUS.
N300paxeHne pa3HpIX QUIYp B apalaeabHON
IIPOEKIIUU

28

LlenTpanbHas MpoeKus. YTOJI ¢ COHANPAaBICHHBIMU
CTOpPOHAMU. YTOJI MEXY MPSMBIMH

29

3a1auu Ha OKA3aTEIbCTBO M UCCIICOBAHNE,
CBSI3aHHBIE C PACIIOJIOKCHHUEM TPSMBIX B
POCTPAHCTBE

30

[TonsATHSA: TapanIenbHOCTh MPSAMON U INIOCKOCTH B
npocTtpaHcTBe. [Ipr3Hak napaaiebHOCTH NPSIMON U
nockoctu. CBOWMCTBA MapayljIeIbHOCTU NPSIMOM U
MIJIOCKOCTH

31

I'eomerpuueckue 3a1a4u Ha BEIYKUCIICHUE U
JI0Ka3aTeJIbCTBO, CBA3AHHBIE C IAPAJUICIbHOCTBIO
IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

32

[TocTpoenue ceuenusi, NpOXOASALIETO Yepe3 TaHHYIO
NPSMYIO Ha YepTeXe U NapajijieIbHOro Ipyrou
npsamoi. Pacuér oTHoeHU!

33

[TapamienbHast IpoOeKLUs, IPUMEHEHHE JJIs
HOCTPOEHUS CeUeHUH KyOa 1 mapasuienenumnesa.
CaolicTBa Mapajuienenunena u nNpu3Msl




34

[Tapannensusie muockocTy. [Ipusnakn
napajieIbHOCTH JBYX IJIOCKOCTEHN

35

Teopema 0 mapajieNbHOCTU U €IUHCTBEHHOCTH
MJIOCKOCTH, MTPOXOJAIIECH Yepe3 TOUKY, He
MPUHAISKALTYI0 JAHHOW IJTIOCKOCTH U CJIEICTBUSA
U3 Heé

36

CaoiicTBa napajieNbHbIX IIOCKOCTEH: 0
NapajuIeIbHOCTHU NPSMBIX II€pECEUEHUS IPU
[IEPECEUEHNH ABYX MapajuIebHBIX MJIOCKOCTEN
TpeTben

37

CBoiicTBa mapaiieNbHbIX IUIOCKOCTEH: 00 oTpe3Kax
MapaJulesIbHBIX NPAMBIX, 3aKIFOUEHHBIX MEKIY
MapajulesIbHBIMU MIJIOCKOCTAMM; O IIEPECECUECHUN
MPSAMOM C IBYMS IapajuleIbHbIMU MIIOCKOCTIMU

38

[ToBTopenue: Teopema [udaropa Ha MI0CKOCTH

39

IToBTOpEHUE: TPUTOHOMETPUS MPSIMOYTOJIBHOIO
TPEyTOJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiesnenuena

41

Brraucnenue niauH OTpPEC3KOB B KY6C )41
MMpsAMOYT OJIbHOM IapPaJIJICJICITUIICIC

42

IlepnieHIMKYIISIPHOCTD IPSIMON U INTIOCKOCTH.
IIpu3HaK neprneHIuKyJIspHOCTH NPSIMON U
IIJIOCKOCTH

43

[TepneH UK yaIpHOCTh NPAMOM U TIJIOCKOCTH.
[Tpu3Hak nepneHauKyJIIpHOCTH NPSIMON U
IJIOCKOCTH

44

Teopema 0 CyleCTBOBAaHUU U €IMHCTBEHHOCTH




IIPSIMOM, TPOXOAALIEN Yepe3 TOUKY IPOCTPAHCTBA U
NEepIEHANKYJIIPHON K IIJIOCKOCTH

IInockocTy 1 nepneHuKyIsIpHbIE UM TIPSIMBIE B

= MHOT'OIpaHHUKAX

46 ITnockocTy 1 NeprneH UKy JIIpHbIE UM NIPSMBIE B
MHOTI'OIpaHHUKAX

47 [lepnennukyinsip n HakioHHas. [locTtpoenue
NEepIEHANKYJIIPAa U3 TOUYKHU HA MIPSIMYIO

43 Ilepnennuxyisip u HakioHHas. [locTpoenue
MEPIICHIUKYJIApA U3 TOUYKU Ha IPSIMYIO

49 Teopema o Tpéx nepneHauKysIpax (npsmas u
oOpaTHas)

50 Teopema o Tpéx nepneHauKyIsIpax (mpsmas u
oOpatHas)

51 Yroa Mexay CKpeIMBarOIIUMUCS TPSIMBIMU

57 [Touck nepneHANKYJIISIPHBIX IPSIMBIX C TIOMOLIBIO
NEPIEHIUKYJIIPHBIX JIOCKOCTEN

53 OproroHanbHOE POEKTUPOBAHUE

54 [Toctpoenue ceuenuii ky0a, mpuU3Mbl, IPaBUIHLHON
MIUPaMHUJBI € TIOMOIIBIO OPTOrOHAJIBHON MPOEKIUU

55 [Toctpoenue ceuenuii ky0a, pu3Mbl, IPaBUIbHON
IIUPaMHUJIB] C TIOMOIIBIO OPTOrOHAJIBHOM MPOEKIUU
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO

56 wiockoctu. ITnockocTu cumMmmerpuii B
MHOT'OIPaHHUKAX

57 ITpu3Hak nepneHauKyJIIpHOCTH NPSIMOH U
IUIOCKOCTH KaK CIIEACTBUE CUMMETPUHU

58 IIpaBunbsHBIE MHOTOrpaHHUKH. Pacuér paccTosHuit




OT TOYKH OO0 IIIOCKOCTHU

[IpaBusibHBIE MHOTOTpaHHUKHU. PacyéT paccTosiHuit

59 OT TOYKH 0 IJIOCKOCTH

60 CriocoObI OMYyCTUTDH MTEPIEHIUKYISIPBI: CHMMETPHSI,
CABUT TOYKH I10 MAapaJIeIbHON NPpSIMOn

61 CaBur 1o HenapasuieIbHON IPSIMON, U3MEHEHUE
pacCcTOsTHUM

2 KontposnpHas pabora "B3aumHoe pacnoyoxeHne
MPSIMBIX U MJIOCKOCTEN B MPOCTpaHCTBE"
[ToBTOpEHUE: Yyroa Mex1y NpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHUSI B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpeMa KOCUHYCOB

64 IToBTOpEHNE: Yroa MEXAY CKPEIMBAOIIAMHUCS
HPSIMBIMH B IIPOCTPAHCTBE

65 I'eomeTpuyeckrie METOIbI BBIYMCIIEHUS yIIa MEXAY
IPSMBIMH B MHOT'OTPaHHUKaX

66 JByrpanHsbiii yroy. CBOWCTBO JTMHEHHBIX YTJIOB
JBYTPAHHOTO yTja

67 [TepnienaukynsapHble 1ockocTd. CBoMCTBA
B3aMMHO MEPIEHIUKYISPHBIX IIII0CKOCTEH
[Ipu3Hak nepreHIuKyIspHOCTH MIIOCKOCTEMH;

68 TeopeMa O IPSIMOU IepecedeHus ABYX MIIOCKOCTEN
NEPIICHAUKYJIIPHBIX TPEThEH IIOCKOCTH
[TpssMoyToNIbHBIN TIapaIeIenune; Kyo;

69 HU3MEPEHUS, CBOWCTBA IIPAMOYTOJIBHOTO
napajuiesnenunena

70 Teopema 0 1uaroHany NpsMOyroabHOro

napamuicjenuneaa u CICaCTBUC U3 Heé




CrepeomeTpruyeckre U MPUKIAIHBIC 3a1a4H,

71 CBS3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM MPSAMBIX
Y IJIOCKOCTH
IToBTOpEHNE: CKpeIMBaOLIecs IPsMBbIE,

72 napajiebHble IJIOCKOCTH B CTAHIAPTHBIX
MHOTOI'paHHHUKaX
ITapa mapasienbHbIX INIOCKOCTEN Ha

73 CKPELIMBAOIINXCSA MPSAMBIX, PACCTOSTHUE MEXKIY
CKPEILIMBAOIIMMUCA MPSIMBIMU B IPOCTHIX
CUTYaIHIX

74 PaccrostHue oT TOUKH 0 MJIOCKOCTH, pACCTOSIHUE OT
MPSIMOM 10 TJIOCKOCTH
Beruucienne paccToOsSHUN MEXAY

75 CKPEIIMBAIOIIMMUCS MIPSIMBIMU C TOMOIIBIO
MEPIEHIUKYJIIPHOM TUIOCKOCTH
TpéxrpaHHblid yroi, HEpaBEHCTBA I TPEXTPaHHBIX

76 yrioB. Teopema [Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB U1l TPEXTPAHHOIO yria

77 DneMeHTHI chepry ecKOi TeOMETPHH:
reoIe3UYeCKHe JIMHUM Ha 3emJie

78 KonTponbsHas pabora "Yrisl u pacctosHus"

79 Cucrematnsanus 3HaHUM "MHOTOIpaHHUK U €ro
JIEMEHTHI"

80 [Tupamupna. Buasl nupamuy. [IpaBunsHas nupamuaa

21 ITpuzma. IIpsimast 1 HaKJIIOHHAS TPU3MBI.
IIpaBunbHas npusma

22 [IpsiMoii mapasenenunen, NpssMOoyroabHbII

napajienenunesn, Kyo




83 Beinykisie MHOrorpanHuky. Teopema Oiinepa 1

84 Boinykibie MHOrorpanHuku. Teopema Ditnepa. |
[TpaBuIIbHBIE U Oy PAaBUIIbHBIE MHOTOIPAHHUKH

85 KonrtponsHas padora "MHororpaHHuku" 1

86 [ToHaTHE BEKTOPA HA MJIOCKOCTU U B IPOCTPAHCTBE 1

87 CymMma BEKTOpOB 1

88 Pa3nocthk BekTOpOB 1

89 IIpaBuno napauienenunena 1

90 YMHOXEHHE BEKTOpaA HA YUCIIO 1

91 Paznoxenue BexTopa 1o 6asucy Tpéx BEKTOPOB, HE 1
JeXKaLMX B OJJHOM MJIOCKOCTU

92 CkanspHoe npou3BeaeHue 1

93 Brruncnenue yria Mexay BEKTOpaMHy B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3aja4u ¢ BEKTOpaMHu 1

95 [Ipocreiimue 3aga4m ¢ BEKTOpaMHu 1

96 ITpocTeiimme 3agaun ¢ BEKTOpaMu 1

97 [Ipocreimue 3a1aun ¢ BEKTOpaMHU 1

08 O06001eHne U cucTeMaTH3alusl 3HaHUN N3Y4EHHOI 0 ]
3a 10 xnmacc no teme «MHOrOrpaHHUKH

99 O06o061enue 1 cucTeMaTH3auUs 3HAHUH U3Y4EHHOT O 1
3a 10 knacc no Teme «BeKTopbl B IPOCTPAHCTBE
Htorosast KOHTpOJbHAs paboTa o TeMe

100 «[ToBTOpeHmne, 00001IEHNE U CHCTEMATH3AITUS 1
3HaHUH U3ydeHHoro 3a 10 kmace»

101 HTorosast KOHTpOJIbHAS padoTa 110 TEME |

«[ToBTOpEeHME, 0000IIEHNE U CHCTEMATH3AITUS




3HaHUH U3ydeHHoro 3a 10 kmacey

102

[ToBTOpEeHue, 0000IIEeHNE U CUCTEMATU3AIUS
3HaHUH U3y4eHHoro 3a 10 kmacc

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




11 KVIACC

KoanuecTBo 4acoB

Ne ni/mt Tema ypoka
Bcero KonTtpoJbHbIe padoThl

| IToBTOpenue temel "KoopanHaTel BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHCTBE"

) [ToBTOpenue Tembl "CkansipHOE MPOU3BEICHUE |
BEKTOPOB"

3 [ToBTOpenue Tembl "Brruncnenue yria Mexmuy |
BEKTOpPaMU B IIPOCTPAHCTBE"

4 [ToBTOpenue Tembl "YpaBHEHUE NPSIMOIA, |
MpoxoAsiel yepes JiBe TOUKu"

5 VYpaBHEHUE MJIOCKOCTH, HOpMaJb, ypaBHEHUE |
IIJIOCKOCTU B OTPE3Kax

6 YpaBHEHUE NJIOCKOCTH, HOpMaJlb, YpaBHEHHE ]
IJIOCKOCTH B OTpPEe3Kax

7 BekTopHoe mpoussenenue 1

g JInneiiHble HEPABEHCTBA, JIMHEWHOE |
IpOrpaMMHpPOBaHNE

9 JIuneiiHble HEPABEHCTBA, JIMHEHHOE 1
IpOrpaMMHpPOBaHNE

10 AHanMTUYECKUE METO/IbI pacuéra yria Mexay 1
NPSIMBIMU B MHOTOI'PaHHHUKAX

1 AHaJIUTUYECKUE METOBI pacy€ra yriia Mexay |
IUIOCKOCTSMHM B MHOT OIpaHHUKAX

12 ®dopmyna pacCTOSIHUS OT TOUYKH A0 MIOCKOCTH B ]

KOOpJIMHATaX




Haxoxxnenue paccTosHUIM OT TOYKH J10 IJIOCKOCTHU B

13
KyOe

14 Haxoxxnenue paccTossHUM OT TOYKH 10 TJIOCKOCTHU B
MIPaBUIIBHON MU PAMHU/JIE

15 KonrtponeHas padora "Anamutudeckast reomerpus"

16 CeueHust MHOTOTPAaHHUKOB: CTaHIApPTHBIE
MHOTOT'paHHHUKHU

17 CedeHUst MHOTOTPaHHUKOB: METOJ CJIEI0B

13 CeveHust MHOTOI'paHHHUKOB: CTaHAApTHbIE
IJIOCKOCTH, IEPECEUEHUS] IPAMBIX U MIOCKOCTEN

19 [TapannenbHbIE TPSIMbIE U TIIOCKOCTHU:
NapaJieIbHbIE CEUCHUS

20 [TapannenbHbI€ MPSIMBIE U IJIOCKOCTU: PACUET
OTHOLLIEHUI

71 [TapannenbHbIE TPSIMbIE U TIIIOCKOCTU: YT JIbI MEXIY
CKPEITMBAIOIIUMHUCS MTPSIMBIMUA
[lepnenauKyIIsIpHBIE TPAMBIE U TIIIOCKOCTHU:

2 CTaHJAAPTHBIE MaPbI MEPIEHIUKYIIPHBIX
MJIOCKOCTEN U MPSAMBIX, CHMMETPUU
MHOTOI'PaHHUKOB

3 [lepnieHAMKyIsIpHBIE IPSAMBIE U NIJIOCKOCTU: TEOpEMaA
0 TpeX MepHeHINKYyIsIpax

24 [lepnenaukyIsipHbIE NPAMBIE U TIJIOCKOCTHU:
BBIYMCIIEHUS JJIMH B MHOTOI'paHHUKaX

)5 [ToBTOpEHUME: MIOIAA1 MHOTOYTOJIbHUKOB,
(hOopMYITBI 151 TIOMIAICH, COO0pakeHHsI TIO00Ms

26 [ToBTOpEHUE: MIIOIIA I MHOT'OYTOJIbHUKOB,

(bopMyITBI IS THIOMIA/IeH, COOOPaXKEHUS TOT00HS




HOBTOpeHI/ICZ jomaanu MHOI'OyrojlbHHUKOB,

27 (hOopMYIIBI 15 TLIOIIAICH, COOOpaKeHHSI TI0J00MS
[Tnomaau cedyeHnii MHOTOrpaHHUKOB: TUIOLIATU

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaK CHUS
noxo0us
[Imomany cedyeHnii MHOrOrpaHHUKOB: TUIOLIAIU

29 MIOBEPXHOCTEH, pazpe3aHus Ha YaCTH, COOOpaKEeHUS
noxoous

30 KonTponbsHas padora "[loBTopenue:
MHOT'OI'paHHUKH, CEUEHUsI MHOT' OTpPaHHUKOB"

31 O6bém Tena. O0BeM NPIMOYTOJILHOTO
napajuiesenumnena

1 3amauyu 00 ynBoeHUH Ky0a, 0 KBaJpaType Kyoa; o
TPUCEKLIUHU yTJIa

13 CrepeoMmeTpruyecKue 3a/1a4u, CBSI3aHHbBIE C 00HEMOM
IPSMOYTOJILHOTO MapaJiieNnenumnena

34 [Ipuknannbie 3a1a4u, CBI3aHHBIE C BBIYUCICHUEM
00BEMa PSIMOYTOJILHOTO Mapasieienurena

35 O0BbEM MPAMOI TPU3MBI

36 CrepeoMeTpruyecKre 3a/1auu, CBI3aHHBIE C
BBIUHCIICHUEM 00BEMOB MPSAMOI TPU3MBI

37 [TpuxiagHble 3aja4u, CBI3aHHbBIE ¢ 00BEMOM
IIPSIMOU ITPU3MBI
Brrancnenrne 065EMOB Tell C TOMOIIBIO

38 onpenenéHHoro uaTerpana. O6bEM HaKJIOHHOM
MIPU3MBbI

39 Brruncnenrne o0bEMOB Tell € TOMOIIBIO

onpenenéHHoro uarerpaita. O0bEM MUpaMuIbI




®opmyna o6béma nupamuabl. OTHOLIEHHE 00BEMOB

40 UpaMu;] ¢ OOIIUM YIJIOM

41 ®opmyna o6béMma nupamuabl. OTHOLIEHHE 00BEMOB
MUPaMUJ ¢ OOIIUM YIIIOM

42 CrepeomeTpudecKue 3a1auu, CBSI3aHHBIE C
00BbEMaMK HaKJIOHHOH MPU3MBbI

43 CrepeomeTpudecKkue 3a/1a4u, CBsI3aHHBIE C
00BEMaMH MUPAMHU/IBI

44 [Ipuknanusie 3anauu o teme "O0bEMBI TEN",
CBsI3aHHbIE C 00BEMOM HAKJIOHHOM MPU3MBI

45 [Tpuknaaueie 3agaaun 1Mo TeMe "O0bEMBI TeN",
CBSI3aHHBIE C 00BEMOM MUPAMHU/IBI

46 [Tpumenenue 06bEMOB. Beluncienue paccTosHus
JI0 TUIOCKOCTH

47 KonrtponsHas padora "OObEM MHOrOrpaHHHKA"

43 [{unuaapruyeckas MOBEPXHOCTh, 00pa3yromIe
HUIMHIPUYECKOM MOBEPXHOCTU

49 Humanap. Ipsamoii kpyrosoit nrimHAp. [lnomans
MOBEPXHOCTH LIUJIMHAPA

50 Konnueckas nmoBepxHocTb, 00pa3yromye
KOHMYECKOM noBepxHocTH. Konyc

51 Ceuenue KoOHyca IJIOCKOCTBIO, MapaliIeIbHOM
MJIOCKOCTU OCHOBAaHUS

57 VYceuénnslii KoHyc. M300pakeHrne KOHYyCOB U
YCE4EHHBIX KOHYCOB

53 [Tnomaas 60KOBOW MOBEPXHOCTH U TIOJIHON
MIOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOM MOBEPXHOCTH U TOJTHOM




MMOBCPXHOCTHU KOHYCa

CTepeOMCTpI/I‘leCKI/IC 3aJa4M Ha JO0Ka3aTCIbCTBO U

55 BBIUHCIIEHUE, TOCTPOEHUEM CeUeHU I IUINHIPA,
KOHYyca
CrepeomeTpudeckue 3a1auu Ha JOKa3aTeNbCTBO U
56 BBIUHCIIEHNE, IOCTPOEHUEM CEUEHUI LIUIMHPA,
KOHYyca
57 [IpuknanHble 3a1a4u, CBA3aHHbIE C LUIUHIPOM
58 [IpukianHbie 3a7a4u, CBA3aHHbBIE C LIHJIMHAPOM
59 Cdepa u map
[Tepeceuenue cepsl U 1mapa ¢ NIOCKOCTHIO.
60 Kacanue mapa u coepsl minockocTsio. Bua u
n3o0pakeHue mapa
[Tepeceuenue chepsl U mapa ¢ NIOCKOCTHIO.
61 Kacanue mapa u cdepsl mockocTeio. Bug u
n300pakeHne mapa
62 VYpasuenue chepsl. [Imomans chepor u e€ gyactei
63 Cummerpus chepsl U mapa
CrepeomeTpudeckue 3a/1a4u Ha JOKa3aTeIbCTBO U
64 BBIUHCIICHUE, CBS3aHHBIE CO CPEepoii U IIapom,
MIOCTPOEHUEM UX CEYEHUN MIOCKOCThIO
CrepeoMerpruyeckre 3a/1auu Ha J0Ka3aTeIbCTBO U
65 BBIUHCIICHUE, CBS3aHHBIE CO CPEpoii U IIapom,
MOCTPOEHUEM UX CEYEHUM MIOCKOCThIO
66 [Ipuknannpie 3a1aun, CBI3aHHBIE CO Chepoi
1apoM
67 IToBTOpEHME: OKPYKHOCTDH Ha MJIOCKOCTH,

BBIUYHUCIICHHUA B OKPYXXHOCTHU, CTAHAAPTHBIC HOIL06I/ISI




Paznmmunsie KOM6I/IHaIII/II/I TCJI BpalllCHUA U

08 MHOT'OI'PaHHUKOB

69 3agauu o teMe "Tena ¥ MOBEpXHOCTH BpanieHus"

70 3agauu o teMe "Tena u mMOBEpXHOCTH BpalieHus"

71 KontponesHas pabora "Tena u moBepxHocTu
BpaleHus"

79 O0bém mmHapa. Teopema 06 00bEME IPSIMOTO
HUATUHAPA

73 Brruncnenrne o0bEMOB Tell C TOMOIIBIO
onpenenéHHoro uHTerpana. O6bpEM KoHyca

74 [Tnomaan 60KOBOM U MOJIHOM MOBEPXHOCTH KOHYCa

75 CrepeoMerpruyecKre 3a/1auu, CBI3aHHBIE C
BBIUHCIICHUEM 00BEMOB HIUIMH/IPA, KOHYCA

76 [Tpuxnagusie 3agaun 1o reme "O0bEMBI U IIIOIIAIU
oBepXHOCTEN Ten"

O06bEM mapa 1 mapoBoro cexkropa. Teopema 00
o0béme mapa. [Tnomans cheps.

77 CrepeomeTpudecKue 3a/1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00bEMOB II1apa, MapoBOro CErMEHTa
U IIaPOBOT'0 CEKTOpa
[Tpuknanneie 3amaauu mo Teme "O0bEMBI TEn",

73 CBsI3aHHbIE ¢ 00BEMOM IIapa U IIIOIIAJbI0 CHEpPHI.
CooTHoleHUs MEXY IJIOLIAAsIMU TOBEPXHOCTEN U
00BbEéMaMu MOAOOHBIX TEI
[TomoOHBIC TEna B mpocTpaHcTBE. MI3MeHeHe

79 00béma npu mogobuu. CTepeoMeTpruiecKkue 3a1aum,

CBSI3aHHBIE C BEIUUCIICHHEM 00BbEMOB TEN U
IJIOIIAIEW TTOBEPXHOCTEN




80

KonTponbHas padora "I[lnomaan moBepxHOCTH U
00BbEMBI KPYTIIbIX TENT"

81

JBrxenus npoctpanctsa. OToOpakeHusl.
JIBrxenust u papeHcTBO puryp. O6mume cBoiicTBa
IBYDKEHUH

82

Buapl nBr>KeHUI: TapauieabHbIN IEPEHOC,
LEHTpaJIbHAsi CAMMETPU S, 3€pKajibHasi CAMMETPHSI,
IIOBOPOT BOKPYT IPSAMOM

83

[Ipeo6pazoBanus nmogodus. [1psmas u chepa
Ditnepa

84

FGOMeTpI/IHGCKI/Ie 3aa41 Ha MPUMCHCHUEC IBUKCHUA

85

KonTponbsHas padbora "BekTopsl B mpocTpaHcTBe"

86

O6o6maromee mopropeHue 11 MoHATHI U METOIOB

Kypca reometpuun 10—-11 knaccoB, cucremaTu3anus

3HaHui: "[lapanienbHOCTh NPSIMBIX M IUIOCKOCTEN B
MpocTpaHcTBe"

87

Oo6o6maromee moBropenue 11 moHsATHI 1 METOI0B
Kypca reomerpun 10—11 kmaccoB, cucteMaTu3anus
3HaHui: "BekTopsl B mpocTpaHcTae”

88

O6o0maromiee nopropenue 11 moHsATUN U METOI0B
Kypca reomerpun 10—11 kaccoB, cucteMaTu3anus
3HaHui: "BekTopsl B mpocTpaHcTBE"

89

Oo6o6mraromee nopropenue 11 moHATUH U METOI0B
Kypca reometpuu 10—-11 knaccoB, cucremaTu3amus
3HaHui: "O0beM MHOTOrpaHHHUKA"

90

O6o6mraromee nopropenue 11 moHATUI U METOIOB
Kypca reomerpun 10—11 kiaccoB, cuctemMaTu3anus
3HaHuit: "O0beM MHOTOrpaHHHKA"




91

O6o6mraromee nopropenue 11 moHATUI U METOI0B
Kypca reometpuun 10—11 knaccoB, cucremaTu3aius
3HaHui: "[1nomaan moBepXHOCTH U 00BEMBI
KpyrJibIx Ten"

92

O6o6mraromee nopropenue 11 moHATHI U METOIOB
Kypca reometpuu 10—11 knaccoB, cucremaTu3anus
3HaHui: "[1nomanay moBepXHOCTH U 00HEMBI
KpyIJibIX Ten"

93

Htorosas KOHTpoJbHAs paboTa 110 TeMe
«IloBTOpEeHnue, 06001IEHNE U cUCTEeMaTH3ALUs
3HaHUHU U3y4eHHOoro 3a 11 kmacey

94

Htorosasi KOHTpOJbHAs paboTa Mo TeMe
«IToBTOpEHUE, 0000IICHNE U CHCTEMATU3AIINS
3HaHUM U3ydeHHoro 3a 11 kiaccy

95

[ToBTOpEHUE, 0000IICHNE U CHCTEMATH3AIUS
3HaHU# u3ydeHHoro 3a 10-11 xmacc

96

Hcropus pa3BUTHSI CTEPEOMETPUH KAK HAYKH U €€
POJIb B Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

97

Hcropus pa3BUTHS CTEPEOMETPUU KaK HAYKHU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

98

Hcropus pa3BUTHS CTEPEOMETPUN KaK HaYKU U €&
POJIb B pa3BUTUN COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIOTHi

99

Hcropus pa3BUTHSA CTEPEOMETPUM KaK HAYKHU U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




Ucropust pa3BUTHS CTEPEOMETPUHN KaK HAYKU U €€
100 POJIb B Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€
101 POJIb B Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

Hcropus pa3BUTHA CTEPEOMETPUU KaK HAYKHU U €€
102 POJIb B Pa3BUTUU COBPEMEHHBIX MHKCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KJIACC
Kon o
IIpoBepsiemMble npeMeTHbIE Pe3y1bTAaThl 0CBOEHNS] OCHOBHOI
NpoBepsIeMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabTara
7 I'eomerpus
7.1 OmnepupoBaTh NOHATUSMHU: TOUKA, IPsIMasi, IIOCKOCTh
79 [IpuMeHATE aKCHOMBI CTEPEOMETPUU M CJIEICTBUS M3 HHUX MPU PEIICHUU
' reOMETPUYECKUX 3324
73 OnepupoBaTh MOHATUSAMHU: MApPaUIENbHOCTh U IEPHEHIUKYJISIPHOCTH
' OPSIMBIX H TIIOCKOCTEH
74 KnaccudunupoBaTh B3aMMHOE paclojOXKeHHEe MPSIMBIX M MIOCKOCTEH B
' HPOCTPAHCTBE
OnepupoBaTh MOHSTUSIMU: JBYTPaHHBIA yroj, TPaHU ABYTPAHHOIO YTJIa,
7.5 pedpo ABYrpaHHOIO YIJIa, JIMHEHHBIA yroJl ABYI'PaHHOrO yrja, IpajlyCHas
Mepa ABYTPaHHOrO yria
76 OnepupoBaTh NOHSITHUSAMHU: MHOTOTPAHHUK, BBINYKJBIA M HEBBITYKJIIHA
' MHOTOI'paHHHUK, 3JIEMEHTHI MHOTOT'paHHUKA, IPABUIbHBI MHOTOI' PAHHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHIbl MHOIOI'DAaHHUKOB (IIMpaMHIa, MpHU3Ma,
' IPSMOYT OJIbHBIN Napasuiesenunes, Kyo)
KnaccudunupoBath ~ MHOTOrpaHHUKH,  BbIOMpass ~ OCHOBaHHS  JJid
7.8 KJaccu KAy (BBITYKJIble U HEBBIMYKJIbI€ MHOTOTPAaHHHUKH, MTPAaBUIbHBIC
MHOTOTPaHHUKH, IPSIMbIE U HAKIIOHHBIE TIPU3MBI, TTapaJUIeIeTIUIIC IbI)
7.9 OnepupoBaTh NOHATUSIMU: CEKYIas JIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB
710 OOBACHATH MPUHILIMIIBI TTOCTPOEHUSI CEUEHH MHOTOI'PAaHHUKOB, UCIOJIB3YS
' METOJ CJIE0B
CtpouTh cedyeHUs MHOTOI'PAaHHUKOB METOJOM CIJIEJOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) TJIOCKME YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BU/I CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaxOXJACHHWE NEOMETPHYECKHX BEJIMYHH MO 0Opaslam
WM airopuTMaM, IPUMEHSSI W3BECTHbIE AHAIUTUYECKHE METOJbl IpU
7.12 pELIeHUH  CTAaHJAPTHBIX MAaTeMAaTHYECKUX 3aJady Ha  BbIUMUCIEHUE
paccTOsTHUN MEXAy IByMs TOUKAaMH, OT TOYKH OO NIPSIMON, OT TOUYKHIO
IJIOCKOCTH, MEXK/ly CKPEIUBAIOIIMMUCS NPSMBIMU
Pemath 3asaum Ha HaxoXJAEHHE NEOMETPUUYECKMX BEJIWYMH MO 00paslam
713 WIA aNroOpuTMaM, NPUMEHSAS H3BECTHbIE AHAINTHYECKHME METOABI IpHU

pELICHUM CTaHAAPTHBIX MAaTEMaTMYECKUX 3a/1ad Ha BBIYUCIICHHUE YIJIOB
MEXAY CKPCIIUBAIOLMIMMUCSA HPSAMBIMH, MEXAY IPSMOM M IJIOCKOCTHIO,




MCXKAY IIIOCKOCTAMMU, IBYI'PaAHHBIX YIJIOB

Beraucaste 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TpU3Ma,

7.14 nupamMuja) ¢ NpUMEHEHHEeM (OpMYJI, BBIYUCIATH COOTHOIICHHS MEKIY
TUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu TOTOOHBIX MHOT OTPAHHHKOB
715 OnepupoBaTth TOHSATHSAMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh H
' MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TIJIOCKOCTh CHMMETPHUH (PUTYPBI
W3Bnekats, mpeoOpa3oBeIBATh W HHTEPIPETHPOBATH HWHGOPMAIHUIO O
7.16 MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (HUTypax, MPEACTaBICHHYIO Ha
YepTexax U pucyHKax
[IpumenHsaTs TeomeTpuueckre (aKThl JIT PEHICHUS CTEPEOMETPUUYCCKUX
7.17 3aj1a4, MPEANOoJaramiuX HECKOJbKO IIaroB pELIeHHs, €CJIU YCIOBUS
MIpUMEHEHUS 3aJaHbl B IBHOU Qopme
718 [IpumensaTs mpocTedlMe MporpaMMHBIE CpPEACTBA UM DJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4
719 [TpuBoaNTH TpHUMEpPhl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpPUPOIE U
' ’KU3HU, PACIIO3HABATh MPOSBIIEHUE 3aKOHOB I'€OMETPHH B HCKYCCTBE
[IpumeHsATh TONyYEHHBbIC 3HAHUS HA TMPAKTUKE: aHAJTU3UPOBATH PEasbHbBIC
CUTYallUM U TIPUMEHSATh W3YYEHHBIE MOHATUS B MPOIECCE TIOUCKA PEIICHUS
MaTeMaTU4YecKu CHOPMYIUPOBAHHON MPOOIEMBI, MOJEIUPOBATh pealibHbIC
7.20 CHUTyallill Ha $3bIKE T'€OMETPHUU, HUCCIENOBATh IMOCTPOCHHBIE MOJEIH C
UCIONB30BAaHUEM T'€OMETPUUECKUX MOHSITHI U TEOpeM, ammapara ainreopsl,
pemiatb ~ NpakTUYECKWe  3a/Jayd,  CBSI3aHHbIE C  HAXOXICHUEM
reOMETPUYECKUX BETUINH
11 KUIIACC
Kon .
IIpoBepsiemMble NMpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabTara
6 ['eomerpus
OnepupoBath MOHATUSAMU: UUIUHAPUYECKAs IMMOBEPXHOCTh, 00pa3yromme
6.1 UATUHAPUYECKON TMOBEPXHOCTH, UHWJIMHJIP, KOHWYECKAs IOBEPXHOCTH,
o0pa3yrole KOHUY eCKOI TOBEPXHOCTH, KOHYC, cheprueckas MoBEpXHOCTh
6.2 PacnioznaBath Tena BpamieHus (LHIHHAP, KOHYC, chepa U map)
6.3 OOBACHATH CIIOCOOBI MOTYYCHUS TEJ BpaLCHHS
6.4 KnaccudummpoBats B3auMHOE pacroioxkeHne chepbl U IITOCKOCTH
OnepupoBaTh NOHATUSAMHU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIapOBOM CJIOW, OCHOBAHHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOrO
CJIOs1, IIAPOBOM CEKTOP
6.6 Beraucnsate 00bEMBI W TIOMAAM  TIOBEPXHOCTEH Tl  BpalleHwus,




reOMETPUYECKUX TEN C IPUMEHEeHUueM GopMyIl

6.7

OnepupoBaTh TOHSATUSMHU: MHOIOIPAaHHUK, BIMCaHHBIA B chepy u
onucaHHBIA OKONO cdepsl, chepa, BOUCAHHAS B MHOTOI'PAaHHUK WM TEJIO
BpAILCHUS

6.8

BBIYucasiTh COOTHOMICHUSI MEXKTY TUTOMAASIMHU TTOBEPXHOCTEH U 00BbEMaMu
HOIOOHBIX TEN

6.9

N3o0paxath n3ydaemble (QUTYpbl OT PYKH U C NPHUMEHEHHEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB

6.10

BeImonHATh  (BBIHOCHBIE) TJIOCKHE YEPTEeXKH U3 PHCYHKOB IPOCTHIX
00BbEMHBIX (UTYp: BHJA CBEpXy, COOKY, CHM3Y; CTPOHTHb CEUYEHHUS Tel
BpalleHUsA

6.11

W3Bnekatp, HMHTEpHPETHPOBATh U IPEOOPa3OBbIBATH HHPOpPMALUIO O
IIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (QUrypax, TMPEACTaBICHHYIO Ha
YepTexkax U pUCyHKax

6.12

[Tpumensats reoMerpuueckue (akThl AJIS PEIHICHUS CTEPEOMETPHUYECKUX
3a1a4, MPEANOJaralluX HECKOJIbKO IIAaroB pELICHHs, €CJIU YCIOBHS
MIPUMEHEHUS 3aJaHbl B IBHOU Qopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHHHTL ,[[CI‘;I CTBHUA CIOXCHHA BCKTOpOB, BBIYUTAHUA BCKTOpOB nu
YMHO)KGHI/ISI BCKTOpa Ha 4YucCIio, 06’I)$ICH$ITB, KaKuUMHu CBOﬁCTBaMH OHHU
o0mamaroT

6.15

[IpuMeHATH MpaBUIIO NapaJlIENEnUIIea IIPU CI0KEHUNA BEKTOPOB

6.16

OHCpI/IPOBaTB MOHATHAMU:. OCKAPTOBBI KOOPAWMHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOPA, PABCHCTBO BEKTOPOB, KOOPAWHATBI BEKTOPA, YI'OJI
MCXKY BCKTOpaMH, CKaJIIPHOC INPOU3BCACHNUC BCKTOPOB, KOJJIMHCAPHLIC U
KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxonute cymMmy BEKTOPOB M HPOM3BEIECHUE BEKTOpa Ha YMCIO, YIOJl
MEXAY BEKTOPaMHM, CKAISPHOE IPOU3BEICHME, PACKIAAbIBATH BEKTOpP IO
JBYM HEKOJUIMHEAPHBIM BEKTOpam

6.18

3aIlaBaTB IJIOCKOCTb YPAaBHCHUCM B ,HeKapTOBOﬁ CUCTEMC KOOPpAHUHAT

6.19

Pemats HpOCTefIIHI/Ie TCOMETPUYCCKUE 3aJa4u Ha INPUMCHCHUC BCKTOPHO-
KOOpAWHATHOI'0O METOAa

6.20

Pematn 3aJa4u Ha [J0Ka3aTCJIbCTBO MAaTEMATHYCCKHUX OTHOIICHUN U
HaX0XACHUEC TI'COMCTPUYCCKUX BCIUMYHH IIO0 06pa3uaM HIIM aJITOpUTMaM,
IIPpUMCHAA HU3BCCTHBIC MCETOAbI Ipu pEeUICHUN CTaHAAaPTHBIX
MaAaTEMATHUYCCKUX 3a1a4

6.21

[IpumensaTs nmpocrelmme NporpaMMHBIE CpeICcTBA M AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHUX 3a1a4

6.22

[IpuBoiuTh HpUMEPB MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U
KU3HM, PACIO3HABATH MPOSIBICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE

6.23

IIpumeHsATs MONy4YeHHBIC 3HAHUS HAa IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIE




CUTyalMH U IPUMEHATh U3YyUYECHHBIE MOHATUSA B IIPOLIECCE NIOMCKA PELICHUS
MaTeMaTU4YeCKu C(HOpMYIHMPOBAHHON MPOOIEMbI, MOJIEIUPOBATh peajbHbIE
CUTyallUM HA S3bIKE TI'€OMETPUHU, HCCIENAO0BATH IOCTPOCHHBIE MOJAEIH C
UCIOJb30BAaHUEM I'€OMETPUUYECKUX MOHSATUM M TEOpeM, almapara aiaredpsl,
pemarb ~ NpakTUYeCKWe  3aJadd,  CBS3aHHbIE C  HAxXOXICHUEM
reOMETPUYECKUX BEITUINH




ITPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUA

10 KJTIACC

Kon
7

IIpoBepsieMblii JJ1eMEHT COIEePKAHUS

I'eomerpus

7.1

OcHoBHbIE TOHATHS cTepeomerpun. Touka, mHpsiMasi, IJIOCKOCTb, ITPOCTPAHCTBO.
ITonATHE 00 AKCHOMATHUECKOM ITOCTPOEHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CIIEZICTBUS U3 HUX

7.2

B3aumHoe pacrnosnoxkeHne IpsaMbIX B IPOCTPAHCTBE: IEPECEKAIOIUECs, TapayielbHbIe
U CKpCHIMBArOmuecs MnpsAMbIC. HapaJIJICJIBHOCTB NpsMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE: INapajljelbHbIE IPSAMBbIE B IPOCTPAHCTBE, IAPAJIEAbHOCTb TPEX
NpAMBIX, MIapalICIIbHOCTD HpHMOﬁ A IUIOCKOCTH. YTJBIC COHaITpaBJICHHBIMHU
CTOpPOHAMH, YTOJ MEXAY NPAMBIMH B NPOCTpaHCTBE. llapajienpHOCTh IIIOCKOCTEH:
HapajuiebHble IIJIOCKOCTH, CBOMCTBA IapauUIeNIbHBIX ILTOCKocTed. IIpocreiimue
[IPOCTPAHCTBEHHbIE (UIypbl Ha IJIOCKOCTH: TETpa’ap, KyO, Mapajuienenumnesn,
MMOCTPOCHUE CEYEHUI

7.3

[lepneHAUKYISIpHOCT, HPSMOM M IJIOCKOCTH: TNEPHEHAMUKYJSIPHbIE MpsMbIE B
IIPOCTPAHCTBE, MpsAMbIE NMapaJlJIeNibHbIe U NEePHEHAUKYISIPHbIE K IJIOCKOCTH, MPU3HAK
MEPHEHANKYJSIPHOCTH MPSIMOA M TIIOCKOCTH, TEOpPEMa O MPSIMOM MEPIEHAUKYIISIPHOU
IJIOCKOCTU. YTJIBI B POCTPAHCTBE: YTOJ MEXAY MPSIMON U IJIOCKOCTBIO, JBYTPaHHBIN
YTOJI, JINHEWHBIN YroJl ABYIPAHHOrO yria. [lepnesauKkyiisip 1 HaKJIOHHbBIE: PACCTOSIHUE
OT TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710 TIIOCKOCTH, MTPOSKITUs (GUTYPHI Ha
MJI0CKOCTh. [leprneHaAnKyasspHOCTh MIOCKOCTEW: MPU3HAK MEPHEHIUKYISIPHOCTH JABYX
wiockocrer. TeopeMa o TpEX MepHeHANKYJIIIPax

7.4

IlonsiTie MHOrOrpaHHUKA, OCHOBHBIE 3JJIEMEHTBl MHOIOTPaHHUKA, BBIINYKIBIE U
HEBBIYKJIbIE MHOIOTPDAaHHUKHM, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
pu3Ma, IpaHd U OCHOBAHMS NPU3MBI, NpsMas U HaKJIOHHas NpU3Mbl, OOKOBas U
IIOJIHAsA TIOBEPXHOCTh Mpu3Mel. [lapamtenenunesn, NpsaMOYyroibHbIN apaJlIeIeuIe] U
ero cpoicrtBa. Ilupamuna: n-yrompHas nupamumja, 'paHd M OCHOBAHME IUPAMUIBL,
OoKoBasi M TOJHAas MOBEPXHOCTb IMHUPAMMJbI, MPaBWIbHAS W yCEUEHHas MUpaMUAA.
OneMeHTbl MNpu3Mbl M nupaMuibl. [IpaBWIbHBIE MHOTOIpaHHHMKH: IIOHSTHE
IIPaBUJIBHOIO MHOTOIpAaHHMKA, IIPaBWIbHAS MpU3Ma W IpaBHJIbHAs IHPAMHUJA,
[paBUJIbHAs TPEYroJibHAas MUpaMUAa U MPaBUIbHBIN TeTpasap, Kyo. [Ipencrasienue o
IIPaBUJIBHBIX MHOIOTPAaHHUKAaX: OKTa’Ap, JoJaeKa’ap u ukocasapyrue CedeHuns
IIPU3MBI U ITHPAMMU B

7.5

CuMmMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPAMOM, IUIOCKOCTH.
OJeMeHTbl  CUMMETPHUM B  INHpaMuJax, [apajulesIeNuNnenax, MpaBUIbHBIX
MHOTOI'paHHHUKaX

7.6

BbruncneHne »1€MEHTOB MHOIOIpaHHUKOB: péOpa, auaroHanu, yrisl. [lnomansb
OOKOBOM MMOBEPXHOCTHU U MOJHON OBEPXHOCTH MPAMOI NMPU3MBI, IJIOIAAb OCHOBAHUM,




TeopeMa 0 OOKOBOI MOBEPXHOCTH NPsAMOI npu3Mbl. [liomans 60KOBOH MOBEPXHOCTH U
MOBEPXHOCTH TPaBWJIBHOW MHPaMHUIBI, TEOpEMa O IUIONIATH YCEUEHHOW MHpPaMHUIBL.
[Tonsarue 06 o0bEMe. OOBEM MUPaMUIbI, TPU3MBI

1.7

[TomoOHbIe Tena B npocTpaHcTBe. COOTHOMICHUS MEXIY ILUIOIIAISIMUA TTOBEPXHOCTEH,
00bEMaMy NOLO0OHBIX TET

11 KVIACC

Kon
6

IIpoBepsieMblIii 3JIEMEHT COePKAHMS

I'eomerpus

6.1

Hununaapuueckas MOBEPXHOCTh, 00pa3ylOlUe HUINHAPUIECKON MOBEPXHOCTH, OCh
WINHAPUYECKOH mnoBepxHOcTH. LlunmuHzap: ocHoBaHus W OOKOBas MOBEPXHOCTb,
o0pa3yromas u 0Ch, IJIOMIAIb OOKOBOM M MOJHOM MOBEPXHOCTH

6.2

Konunueckast moBepxHOCTh, 00pa3yrole KOHUYECKOH MOBEPXHOCTH, OCh U BEpPIIMHA
KOHMYECKON mnoBepxHocTH. KoHyc: ocHOBaHHMe M BepIIMHA, 0Opasyromas U OcCh,
ion@aabr OOKOBOW M TIOJIHOW IOBEPXHOCTU. Y CEUEHHBIH KOHYC: 0Opa3ymolme u
BBICOTA, OCHOBAHHSI U OOKOBAsi TOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paguyc, AMaMmeTp, IJIOMaab NOBepXHOCTH chepbl. BzaumHoe
pacronoxenue chepbl M IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOoIaah

cdepbl

6.4

N300paskeHre Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka MUIMHApPA U KOHYCa

6.5

KoMOuHnanuu ten BpamieHuss 1 MHOTOIpaHHUKOB. MHOTIOrpaHHUK, O CAHHBIN OKOJIO
cdepsl, chepa, BiricaHHASs B MHOTOTpaHHUK, HITH TEIIO BPAICHUS

6.6

[TorsiTie 060 o0BéMe. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEMeE
IPSIMOYTOJILHOTO TTapaJuIelieuIie/ia v clieCcTBUS U3 He€. O0bEM MIMHApA, KOHYCA.
O0bEM mapa u riomaab chepsl

6.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOUICHHS MEXKTy TIIOMIAISIMU ITOBEPXHOCTEH,
00BéMaMM MTOTOOHBIX TEN

6.8

Ceuennst nunuHApa (MapajuieNbHO M TEPIEHAMKYISIPHO OCH), CEYeHHs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXOIAIIEE Yepe3 BEPIINHY), CEUSHHS 1apa

6.9

Bektop Ha nmockoctM M B mpocTpaHcTBe. ClIOKEHME W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Mcio. PaziioxkeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpasuno napamenenunena. Penienne 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI JE€UCTBUM C BEKTOpaMHU

6.10

[IpssmoyronbHas cucremMa KOOpAMHAT B MmpocTpaHcTBe. KoopaumHaThl BeKTOpa.
[TpocTeiimme 3amaym B KOOpAMHATax. Yroil Mexay Bekropamu. CxaispHoe
IPOU3BEJCHUE BEKTOPOB. BhIUMCIEHUE YIiOoB MEXAY MPSIMBIMU U IIJIOCKOCTSIMH.
KoopnrnHaTHO-BEKTOPHBIA METOJ] IPU PELIEHNH TeOMETPHUUECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIEI'O OBPA30OBAHUS

Kon IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
NpoBepsieMoro OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeHero o01ero
TpedoBaHus oOpa3zoBaHus

Bnanenne MeTtomamMu J0Ka3aTENbCTB, aJIrOPUTMAMHM DPELICHUS 3a1ay;
yMeHue QGOpMyIHMpOBaTh M ONEPUPOBATh TOHATUSMH: OIpeEIeIeHue,
akcuoma, TeopeMa, CJEACTBHE, CBOWMCTBO, IPHU3HAK, J0KAa3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHITh UX; YMEHUE (OPMYIMPOBATH
0o0paTHOE U TMPOTHBOIOIOKHOE YTBEp)KIEHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HKCIOJb30BaTh METOJl MaTeMaTUYECKOW WHAYKIHUU;
MMPOBOJAUTH AOKA3aTCJIbHBIC PACCYKACHHUA IPU PCIICHUHN 3aa4, OICHUBATH
1 JOTUYECKYK0  INPAaBWIBHOCTb  PACCYXACHUH; YMEHHE OIEpUpPOBaTh
IMOHATUSAMU: MHOXKCCTBO, MMOAMHOXCCTBO, OI€palluyd HAd MHOXCCTBAMU,
YMCHUC HUCIIOJIb30BAaTh TCOpeTHKO—MHO)KeCTBeHHbIﬁ ariIapar JJIS
OIMHUCaHus pCajbHBIX ITPOLECCOB U SIBJICHUU U IOpu pCIICHUHA 3aaa4, B TOM
YHUCIe U3 APYTUX YUYeOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh TOHITHIMHU:
rpad, cBs3HBIN T'pad, AepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
1 OIMUChIBATH rpaq)m Pa3IMIYHbIMU CHOCOGaMI/I; HCIIOJIBb30BAaTh l"pa(i)I)I Ipn

PCUICHUHU 3a1a4

YMeHue ornepupoBaTh MOHATHSIMHU: HATYypaJbHOE YHUCIO, IEJI0€ YHUCIIO,
CTEIEHb C LIEJbIM MOKa3aTelieM, KOPEeHb HATyPaJbHOM CTEIEHH, CTEIEHD C
palMOHATIBHBIM ITOKa3aTelleM, CTENEeHb C JIeHCTBUTEIBHBIM IOKa3aTeleM,
gorapuM dYHClIa, CHHYC, KOCHHYC W TaHTCHC IPOHM3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJI0, PAIMOHAIBHOE YHUCIIO, HUPPAMOHAIBHOE YHCIIO,
MHO)KECTBA HATypaJbHbIX, MEIbIX, PALUOHAIBHBIX, JEHCTBUTEIbHBIX
2 YHUCEeJI; YMEHHUE UCIO0JIb30BAaTh MPU3HAKU JICIMMOCTH, HAUMEHBIINN OOIIHMA
JEMTENIb ¥ HaWMEHbIee oOImee KpaTHoe, aiaropuT™M EBkiawma mpu
PCHICHUN 3aad, 3HAKOMCTBO C PAa3/IMYHBIMU IMO3UIITUOHHBIMHU CHCTCMaMU
CUHCJICHUA;, YMCHHEC BBITIOJHATL BBIYUCIICHUC 3HAYCHUN U HpeO6p330BaHI/I$I
BBIPOKEHUN CO CTEMEHsIMH W JiorapudmMamu, mpeodpa3oBaHus IpOOHO-
pPallMOHAJIBHBIX ~ BBIPAXXEHUN; yMEHUE  ONEPUPOBATH  IMOHATHUIMM:

oCJI€aA0BaTCIbHOCTD, apI/I(i)MeTI/I‘-IeCKaSI nmporpeccus, TreoOMCTpUUICCKad




nporpeccusi, OECKOHEUYHO YOBIBAIOIIAsi TEOMETPUYECKas MPOrpeccus;
YMEHHE 3a/1aBaTh I1OCIEIOBATEIBHOCTH, B TOM YHUCIE C MOMOIIBIO
PEKYPPEHTHBIX (GOPMYJ; YMEHUE ONMEPUPOBATH MOHSATUSIMU: KOMIIJIEKCHOE
YUCJI0, CONPSDKEHHBIE KOMIJIEKCHBIE 4YHCJa, MOAYJIb M apryMEHT
KOMIIJIGKCHOT'O  YHCJIa, dbopMa  3amUMCH  KOMIUICKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKass H ajreOpaudveckas); YMETb
MPOU3BOANTh apu(METUUECKUE CHCTBUS C KOMIUIGKCHBIMH YHCJIAMH;
MPUBOJUTH MPUMEPHI UCIIOIb30BAaHUSI KOMITJIEKCHBIX YHCEJ; OMEpPUPOBAThH
MOHATUAMM:  MaTpuma 2X2  u  3X3, onpenenuTesb  MaTpPUIIbI,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJT OTPCACIIUTEIIA

YMeHHe OIepupoBaTh IOHATHSAMU: PALMOHAIBHBIEC, HWPPALMOHAJIBHBIE,
MoKa3aTeNbHbIE, CTENEeHHbIe, Jorapu(@MuuecKkue, TPUTOHOMETPHUECKHE
YpaBHEHHUS M HEPABEHCTBA, WX CHUCTEMbI; YMEHHE ONEPUPOBATH
MOHATHSIMHU: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YyPABHEHHI W HEPABEHCTB, PaBHOCHJIbHOCTH
YPaBHEHHM, HEPABEHCTB U CHUCTEM; YMEHHE pEIIaTb YypaBHEHHS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOLIBIO pa3JIMYHBIX IMPUEMOB; peLIaTh
YpPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C IApaMeTpPOM; IPUMEHATH
YpaBHEHHUS, HEPABEHCTBA, MX CHUCTEMBI IJISi PEIICHUS MaTeMaTHYECKHX

3a/1a4 U 3aJ1a4 U3 pa3IMyHbIX 001acTell HayKu U pealbHOMN KU3HU

YMeHnue omnepupoBaTh IMOHATHAMHU: (QYHKIMSA, UYETHOCTh (DYHKIUH,
NEPUOANYHOCTh (PYHKLHH, OTrPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
byHKkIMH, SKCTpeMyM (YHKIUH, HauOoJblllee U HauMEHbIlee 3HauYeHUs
(GYHKIIMM Ha MPOMEXYTKE, HelpepblBHAs (DYHKIUSA, aCUMITOTHI rpaduka
(GyHKUMH, TIepBas U BTOpas MPOU3BOJAHASA (QYHKLUHU, T€OMETPUUYECKUN U
¢u3nyeckuii CMBICT IPOU3BOJHON, IEpBOOOpasHasi, ONpeneNEéHHbIN
UHTErpajl; yMEHME HaXOIUTh AaCUMOTOTHI Ipaduka (YHKUMM;, yMEHUE
BBIUUCIIATh  MPOU3BOJHBIE  CyMMBbI, IIPOM3BEIEHHUS, YAaCTHOIO U
KOMITO3UIIMM (YHKLUUH, HaXOOUTh YpaBHEHUE KacaTeNbHOM K Trpaduky
(GYHKIIMM;, yMEHHE HAXOAWUTh IPOU3BOAHBIC 3IIEMEHTAPHBIX (YHKLUH;
YMEHHME HCIOJb30BaTh MPOM3BOAHYIO [UIsl HCCIelOBaHUs (QYHKIHH,
HaxXOAWTh HauOONbIIME M HAaUMEHbIIME 3HayeHWs (yHKUUN; CTPOUTH
rpaduky MHOTOWIEHOB C MCIOJb30BAHHWEM ammapara MaTeMaTHYeCKOro
aHalIM3a; IPUMEHATh IPOU3BOJHYIO Ui HAXOXKIEHUS HaWIy4dllero
pelIeHUs] B NPUKIAIHBIX, B TOM YHCIE COLMAIBHO-3KOHOMHUYECKHX H

du3nYecKrX 3a/a4ax; HaAXOMUTh TUIOM@AAH U 00BbEMBI (DUTYP C TTOMOIIBIO




HUHTCIrpalia; MNpUBOAWUTL IMPUMEPBI MATECMATUYCCKOIO MOACIUPOBAHUA C

HOMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHUH

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIUU, oOpaTHas QyHKIHS,
KOMIO3uLMs (QyHKUMN, JuHEHHas QYHKUMs, KBaJapaTU4yHas (QYHKIIMS,
pannoHanbHAs (QYHKIMS, CTENeHHas (YHKIUS, TPHUTOHOMETPHUYECKHE
¢yHkuMH, oOpaTHBIE TPUTOHOMETpUUYECKHME (DYHKIMHU, TMOKa3aTelbHas U
agorapumudeckas QYHKIUH, YMEHHE CTPOMTh TpaduKd HU3YyYEHHBIX
(GyHKIME,  BBINONHATH  mpeoOpa3zoBaHust  rpadukoB  (QyHKIHIA,
UCTIOJIb30BATh I'pauKy A7 M3Y4YEHHs MPOIECCOB W 3aBUCHUMOCTEH, TpU
pelIeHnH 3a1ad U3 JPYr'uX y4eOHBIX NpeIMeTOB U 3ajady M3 peabHOMH
KHU3HHM;, BBIpaXaTb (QOpPMyJIaMH 3aBUCUMOCTH MEXIY BeJIMYHHAMU,
UCIIOJIb30BaTh CBOMCTBA M rpaduku QYHKUMN JUIs pelleHHs] ypaBHEHMIH,
HEpaBEHCTB W 33Jad C NapaMeTpamu; H300pakaTh Ha KOOPIMHATHOMN

IJIOCKOCTH MHO>KECTBA PEILICHUN YPABHEHUMN, HEPABEHCTB U UX CUCTEM

YMeHue pemats TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM YMCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JBM)KEHUE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOrH, 3a7auid U3 00JacTU YHpaBJICHUS JUYHBIMU U CEMEHHBIMU
¢uHaHCAaMM); COCTaBIIATH BBIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA U UX
CHUCTEMBI II0 YCIOBHUIO 3aJ]a4yH, HMCCIECI0BAaTb IIOJIYYEHHOE DEIICHUE WU
OLICHMBATh IPaBIONONO0OHOCTh pE3YyNbTAaTOB; YMEHHE MOJAEIMPOBAThH
peasbHbIE CHUTYallUM Ha S3bIKE MaTEMaTHKH; COCTABIIATH BbIpaKEHUS,
YpaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCJIOBHIO 3a1a4M, UCCIEN0BATh
MOCTPOEHHBIE  MOJENM C  HCIOJNb30BAaHMEM  afmapara  airedpsl,

MHTEPIPETUPOBATH MOIYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATUSAMM: CpelHee apudMeTHuecKoe, MeluaHa,
HauOoJbIlllee U HAaUMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YMCJIOBOI0 HabOpa; yMEHHE H3BJIEKaTh, MHTEPIPETHPOBATH
uH(pOpMAIHIO, IPEICTABICHHYIO B Ta0/MILIax, Ha Juarpammax, rpagukax,
OTPa’KaIOIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBICHUMN; MPEACTABIATH
uHQOpMaIMI0O C TOMOIIBI0 TAaOAMI] W  JUarpaMm; HMCCIEIOBaTh
CTaTUCTUYECKHUE JaHHbIe, B TOM 4YHCIE C IMPUMEHEHHEM TI'paduuecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; I'paQUUeCcKH UCCIEA0BATh COBMECTHBIC

HaOJII0ICHNSI C TOMOLIbIO AUAarpaMM pacceuBaHUs U JIMHEWHOMN perpeccuu

YMeHue omnepupoBaTh IOHATUAMM: CIy4YaWHBIA ONBIT M CllydalHOE

COOBITHE, BEPOATHOCTb CIy4alHOTO COOBITUS; YMEHHME BBIYUCIATH




BEPOSTHOCTh C MCIIOJb30BAaHUEM TIpaUUECKUX METON0B; IPUMEHAThH
GopMyIbl CIOKEHHS M YMHOXEHHS BEpPOATHOCTEH, (QopMyJy IMOJHON
BeposTHOCTU, Qopmyiy bepHymiu, komOuHaTtopHble (aKThl U (HOPMYIIbI;
OLICHMBATh BEPOATHOCTH peaJbHBIX COOBITUH; YyMEHHE OIEepUpOBaTh
NOHATUSAMU: CllydyaliHas BEJIWYMHA, pACIpEAEIEeHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OKUIAHUE, IUCIEPCHs U CTAaHIAPTHOE OTKIOHEHUE
cliyyailHOM  BeNWYUHBI, (QYHKIUM  paclpelnelneHuss ¢ IUIOTHOCTH
PaBHOMEPHOI0, OKa3aTEJIbHOTO ¥ HOPMAJIBHOI'O paclpee/eHuii; yMeHne
UCIOJIb30BaTh CBOWCTBA M3YUYECHHBIX paCIpelesIeHUui I pelieHHs 3aa4;
3HAKOMCTBO C MOHSTHUSIMU: 3aKOH OOJIBIIMX YHUCEN, METO/bI BEIOOPOUHBIX
UCCIIEZIOBAaHUN; yMEHHME MPUBOIUTH HPUMEPHl IPOSABJIECHUS 3aKOHA
OONBIIMX 4YMCEN B MPUPOIHBIX M OOILIECTBEHHBIX SBJICHUSX; YMEHUE
OllepUPOBaTh MOHATHSMU: COYETaHHE, NEPECTAHOBKA, YUCIO COYETaHWM,
YUCIO  IepecTaHoBOK; OuHOM  HblOTOHA;  yMeHHE  IPUMEHSThH
KOMOMHATOpHbIE (DAKTBI M PACCYXIEHUS AJIs pPelIeHUs 3a]ad; OL[eHUBATh
BEPOSITHOCTU PEATbHBIX COOBITUI; COCTABJIATh BEPOSATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MOJYYEHHBINA PE3yIbTAT

YMmenune OIICpHUPOBATDH IIOHATHUAMMU: TOYKa, npsamasd, ITJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUNHA YIJIa, IUIOCKUI yroi, AByrpaHHbIN
YTOJI, TPEXTPAHHBIA YroJl, CKPEIUBAIOMIMECS TPSAMbIE, MapaluIeIbHOCTh U
MEPINICHAUKYIPHOCTDL IPAMBIX H HHOCKOCTeﬁ, yrojix MCExay IpsAMbIMU,
YIOoJl MEXKIYy TMpsIMOA M IUIOCKOCTBIO, YIrOJI MEXKAY IUIOCKOCTSIMH,
pacCToOdIHUC OT TOYKH OO IIJIOCKOCTHU, PACCTOSAHHUC MCKAY IMPSIMBIMU,
pacCToOdHUC MCKAY IINIOCKOCTAMH, YMCHHUC HCIOJIb30BATHL IPU PCHICHUHN
3a7lad U3y4yeHHble (DAKThl U TEOPEMbl INIAHUMETPUHU; YMEHHUE OL|€HUBAThb
pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUpPA; CTPOUTh MaTeMaTHUeCKHe
MOJENN C IOMOIIBIO TI'E€OMETPUUYECKUX IOHATHM M BEJIMYUH, pellaTh

CBA3aHHBIC C HUMH MPAKTUYCCKUEC 3aJauU
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YMeHue ornepupoBaTh MOHATUSAMHU: IUIOMAAL (GUTYypbl, 00bEM (GUTYDHI,
MHOT'OTPaHHUK, MPaBWIbHBIH MHOTOIPAHHHUK, CCUCHHE MHOTOIPaHHHUKA,
KyO, mapajuleNienuie], Npu3Ma, nupaMmuaa, (GUrypa ¥ IOBEPXHOCTh
BpalleHus, NWIMHIP, KOHYC, map, cdepa, miomanab cdepsl, MIIONIAIb
MOBEPXHOCTH THUPAMHUJIBI, MPHU3MBI, KOHyCa, MHMJIMHIpa, O00BEM KyOa,
OPSMOYTONILHOTO TapajulefienuIena, HTUPaMUIbl, TPHU3MBL, WIHHIPA,
KOHYyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUs KOHyCa WM MHIMHIPA,

napamuiCJibHbIE€ OCHU HWJIM OCHOBAHHIO, CCUCHHUC IIapa, IJIOCKOCTD,




Kacaromasicst cdepbl, LWIMHApPA, KOHYCa; YMEHUE CTPOUTb CEYeHHE
MHOTOTpaHHUKA, M300pa)kaTh MHOTOIPAHHHUKH, (UTYpPbl M TOBEPXHOCTH
BpAILEHUS], UX CEUYECHHS, B TOM YHUCJIE€ C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSATh CBOHCTBA T'€OMETPUYECKHX (UTYDP, CAMOCTOSITENHHO
bopMynHpoOBaTH OMpeNeNeHNus U3y9aeMbIX (PUTYp, BBIABUTATh THIIOTE3BI O
CBOWCTBaX W TMpH3HAKaX T'€OMETPHYECKUX (UTYp, OOOCHOBHIBATH WIIH
OMpOBEpPratb HMX; YMEHUWE TPOBOJIUTH Kiaccupukanu QuUryp mo
pasIUYHBIM TPU3HAKAM, BBITOJIHATh HEOOXOAMMBIC JIOMOJHHUTEIILHBIC

MTOCTPOCHUS
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YMeHue omnepupoBaTh MOHATUSMH: JBUXKEHHE B  IMPOCTPAHCTBE,
napasuieJbHBI TEPEeHOC, CUMMETpUs Ha IUJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOA00OUsS, TOA00HBIE (UTYpPBI; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (HUTYyphI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUICCKIE OTHOMICHUS TTPU
peIIeHUH 3a7a49;, HaXOAWTh TEOMETPUYCCKHE BEIMYUHBI (JIMHA, YTOI,
IUIOMIAb, 00BEM) IPH PEIICHUU 3aJad U3 IPYTUX y4eOHBIX MPEIMETOB U
U3 pEaNbHOW >KU3HU; YMEHHE BBIYHCIATH TEOMETPHUECKHE BEIUYMHBI
(amuHa, yroiy, miowm@Ab, O0bEM, IUIOMIAAb MOBEPXHOCTH), HCIIOJIB3YS
U3yYeHHBbIC (OPMYJIBI U METOJBI, B TOM YHCJIC: TUIOMAh ITOBEPXHOCTH
MUPaMHIBI, TPU3MBI, KOHYcCa, IWIMHIpA, TIomanb chepbl; 00bEM Kyoa,
IPSMOYTOJIBHOTO — TIapajUle/iennuIea, TUPAMUIbI, MPU3MBI, [THJIHHJIPA,

KOHYca, [IIapa; yMEHHEe HaXOAUTh OTHOLIEHHE 00BEMOB MOJOOHBIX GUTYD
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YMenue OIICPpUPOBATL MOHATHAMU: MPAMOYIOJIbHAA CHUCTCMaAa KOOPIHWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOpAWHATBHI BCEKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPAa Ha YHCIIO, PA3JIOKCHUE BCKTOpa IO 6a3I/IC}’,
CKaJIApHOC MPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHUC, YIOJl MCKIAY
BCKTOpaMH; YMCHHC HCIIOJIb30BATh BCKTOpHBIﬁ u KOOpZ[HH&THBIfI MECTOL

JJI peIICHUA TCOMCTPUYCCKU X 3aaad M 3a1a4 Jpyrux y‘le6HBIX npeamMeETOB
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YMenue BoIOUpaTh MOAXOIAIINN METOA JJIsl PEIICHHS 3a/1aui; TOHUMaHUE
3HAYUMOCTH MAaTeMaTUKH B H3YyYEHHH MPUPOAHBIX U OOLIECTBEHHBIX
NPOIIECCOB W SIBJICHUH; yMEHHE paClO3HAaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, yMEHHE MPUBOIUTH MIPUMEPHI MAaTEMAaTHIECKUX

OTKPBITUH POCCUHCKONW U MUPOBOM MaTEMaTH4ECKOM HAyKH




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA ETID

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUS
1.1 Hatypanbnble u nensle uncia. [IpusHaku 1e1MMOCTH LENbIX YHCEel
12 Panmonanbuble  uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLIEHTHI,
. OeCcKOHEUHbIE TepHOIUIECKIE TPOOHU
13 ApudmeTtnueckuil KOpeHb HaTypajbHOW creneHH. JlelicTBus ¢ apupMeTHYeCKUMHU
' KOpHSIMU HaTypaJIbHON CTENEHU
14 Crenienb ¢ nensiM nokasareneMm. CTeneHb ¢ palmoOHAIbHBIM MToKa3aTeneM. CBoiicTBa
. CTEIlEHU
L5 CuHyC, KOCHMHYC M TaHIE€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHI'€HC Y CIOBOI 0 apryMeHTa
1.6 Jlorapudwm uncna. JleciTHUHbIE U HATYpPATbHBIE TOTapH(PMBbI
HelictButenpHble unchna. Apudmernueckue omnepanud C  JICHCTBUTEIHHBIMU
1.7 gyrciaamu. [1puOnmkEéHHble BEIYUCICHUS, IPaBUiIa OKPYTJIEHUS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BHIYMCIEHUI
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 Komrmnekchbie uncna
2 VpaBHEHHS U HEPaBCHCTBA
2.1 Lenbie u ApoOHO-pallMOHANILHBIE YPAaBHEHUS
2.2 HppanynoHnanbHble ypaBHEHUSA
23 TpuroHomerpuyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHHUS
2.5 [enbie u ApoOHO-paLIMOHANBEHBIE HEPABEHCTBA
2.6 WppanuonanbHble HEPaBEHCTBA
2.7 [TokazatenbHbIC U JTOrapu(PMUIECKHIE HEPABEHCTBA
2.8 TpuroHomerpudeckre HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucTeMbl JIMHEHHBIX ypaBHEeHUH. ONpenenuTens MaTpULbl
3 OyHKIUU U TpapUKu




@ynkuus, crnocodbl 3agaHus ¢yHkuuu. I'paduk ¢yHkuuu. BzaumHO oOpaTHbIE

> ¢ynkuuu. YétHele n HeuéTHble PyHKIUU. [leproanueckue GyHKIUN
OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHH ¢yHkuuu. Hymun dyHKmm.
10 [TpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMyMbl ¥ MHUHMMYMBI (yHkuuu. HauOoinbliee W HauMeHblee 3HaueHHE
(GYHKIIMH HA TTPOMEKYTKE
13 Crenennass (QyHKIMS C HaTypaJbHBIM H LeTbIM ToKa3areiem. EE cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaduK KOPHS n-0il CTENeHN
34 Tpuronomerpudeckue QyHKINH, X CBOICTBA U Irpaduku
3.5 IToka3arenbHas u Jorapupmuyeckas GyHKIUH, UX CBOMCTBA U IpauKu
16 Touku paspeiBa. AcumnToTel TrpaduxoB ¢yHkiuil. CaoiictBa  QyHKIM,
. HENpPEpBIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/JaHUS TTOCTIEI0BATEIbHOCTEH
3.8 Apudmetnueckas 1 reomerpudeckas nporpeccun. @opmysia cloKHBIX TPOLIEHTOB
4 Hauana maremaTnueckoro ananmsa
4.1 [TpousBoanas ¢pynkuuu. [TpousBoaHbIe 3MeMeHTapHbIX QyHKINN
[IpumMeHeHne NPOU3BOJHON K HMCCICIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 AKCTpeMyMbl. HaxoxieHrne HauOoJbIIero 1 HaMMEHbIIETO 3HA4YeHUs! (QYHKIUN Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uuterpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BeposrHoctb
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbI€ U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v TOBEPXHOCTH BpaIICHUS
7.5 KoopauHate! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* Matemaruka. ['eometpust; 10 knacc. yrimyosienHoe ooyueHue Mepansik A.L.,
Homuposckuii 1. A., IlonsikoB B.M.; nox peaakuuei [logonsckoro B.E.
OO0111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO M3aTenbCKuii IEHTP
«BEHTAHA-T'PA®y; AkunonepHoe obuiectBo «M3narensctBo «IIpocBenieHue»
» Matemaruka. ['eometpust; 11 knacc. yrimyonenHoe ooyuenne Mepansik A.TL.,
Homuposckuit 1.A., Iomsaxkos B.M.; nox penakuuen [logonsckoro B.E.
OO0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTenbCckuil IIeHTp

«BEHTAHA-TPA®»; Axunonepnoe odmiectBo «M3aarensctBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://edsoo.ru/

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://fipi.ru/

LHOC Mos mikona bubaunoreka [IIOK
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