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MNOACHUTEJBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK 0O0ECIeYMBACT BO3MOXHOCTh H3yUYEHHUS JAUCLUUILIINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonbKy TOTMYECKOE MBILIUIEHNE, POPMUPYEMOE IPU U3yUEHUHU 00YUaArOIIUMHUCS
NOHSATUWHBIX OCHOB TE€OMETPUHU, MPH J0KA3aTENbCTBE TEOPEM U TMOCTPOCHUH
HENOYKHU JIOTHUECKUX YTBEPKICHU MPH PEIICHUH T€OMETPUUIECKUX 3a]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IpHU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

I{enb ocBoeHus nporpamMmsl yueOHOro kypea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEH 00YyUaIONINXCs IPU U3YICHUN
FEOMETPUH, KaK COCTaBISIOIIEH mpeaMeTHo obnactu «Marematuka W
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0osee rIyOOKMX r€eOMETPUYECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JIJIs1 YCHEIIHOro MPOodecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCTIOJIb30BaHNEM MaTeMAaTHUKH.

[TpuopureTHBIME 337auaMu Kypca TE€OMETPHUH Ha YIIIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paciIipeHe MpeACTaBIEHUsI O TEOMETPUU KaK YaCTU MUPOBOM KyJbTYphl U
¢dbopMUpOBaHNE OCO3HAHMS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TIPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QHUTypax Kak o
BOXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHIATUIHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHre  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATUAMH O
IPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dbopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMupoOBaHrE YMEHHUs paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHHOM
MHUpE MHOTOTPAaHHWKH M Tejla BpaIIeHHs, KOHCTPYHPOBATh T€OMETPUUYECKUE
MOJIeTIH;

dbopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTIO MOCTPOSHUS
MaTeMaTHYECKUX TeOpHil, (GopMHpoBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpoBaHHE yYMEHHS BIAJECTh METOJAaMHU J0Ka3aTelbCTB M alTOPUTMOB
pelleHus, YMEHUS X IPUMEHATh, IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKICHUS B XO/I€
pellleHus] CTEPEOMETPUUECKUX 3a/lad W 3a/Jay C MPAKTUYECKUM COJACpKaHHUEM,
dbopMupOBaHHE TpPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



00O0CHOBaHUHU MAaTEeMAaTHYECKUX YTBEPKIIEHUHN U POJIM aKCUOMATHKHU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeCca K U3YUEHUIO0 TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSL PACHO3HABATH IMPOSBICHUS T'€OMETPUUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEpPKATEIbHBIMU JIMHUAMH y4€OHOTO Kypca «l'eoMeTpusi» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanuukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCSI KO BCEM COJEpKaTelIbHBIM JMHUSAM ydyeOHOro Kypca, a
dopMUpOBaHHE JIOTUYECKMX YMEHUH paclpeaensercss He TOJbKO IO
COJIep KaTeNIbHBIM JIMHHSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleEHHBIM MO TojAaM OOy4YeHHSs, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamianuch HEOJAHOKPAaTHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIINIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY I'€OMETPUUYECKUX MPECTABICHUN 00ydYaloIUXCsl, pacIUpss U yriayOousis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHnmanud  oOy4eHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, oOOecrneyuTh yrayOnaéHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHoro npeaMera «MarteMaTHukay;

HOJIFOTOBUTh OOYYalOUIMXCS K MPOJOJDKCHHIO H3yYeHUSI MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccun, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHUA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuiejibHble W CKpelmBaromecss npsmMble. [Ipu3Haku CKpelmmBaronyxcs
npsAMbIX. 11apanneapsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlICIIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPIMBIX, 1IAPAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBbIE CBOMCTBa NapajIeNIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B nmapayuieqbHOM MpOEKIUHU. YTIJbl ¢ COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapaynenbHOCTh IIIOCKOCTEN: NapauieibHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeNIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHMsI (PUTYPBI Ha MIIOCKOCTh. [lepneHaAuKyasspHOCTh
IJIOCKOCTEN: MPHU3HAK IMEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYJISPAX.

Yriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yTOJl IBYTPAHHOTO yrila. TpEXrpaHHbId U MHOTOI'PAHHbBIC YTJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCUHYCOB M CUHYCOB JIJISI TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune 1, TpsAMOYTOJIbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
MyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMujia, NpaBUIbHAS U yCeUEHHAs
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIBLHOW MUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKM: MpPAaBUJIbHAS IIPU3Ma W NpaBUWJIbHASA NHUPAMUJA,



IpaBUJIbHAs TPEYTOJIbHAs MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, Kyo. [IpeacraBnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCASP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW INHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeeNuIe d, CUMMETPUS NPABWIBHBIX IIPU3M, CHMMETpHUS IPABUIBHON
MTAPAMHUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUWM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. KoopauHatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHsATHSA: IWIMHIpPUYECKAss TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tena BpalieHUs:
WIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockocth. Pa3BépTka uunuuapa u konyca. Cummerpust chepsl 1 mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBbI, WIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CETMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHCaHHAas oOKojo ImHapa. llepeceuenune cdepsl U mapa ¢
wiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,
ONKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHUK WA TEJO
BpaLICHUS.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€ JacTe.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHuE ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO ¥ TMEPIEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U IPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronmpHas cucrema
KOOpJIMHAT B mnpocTtpaHcTBe. KoopauHaTel BekTOpa. PasnmokeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELLICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUsS, 3€pKajbHas CUMMETPHS, IIOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBAaX (PYHKIIMOHMpPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHUN, MPOILEAYP
IrpaXIaHCKOro  oOmiectBa  (BBIOOpPBI, ONPOCBI U JIpyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBaKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCHICKOM MAaTEMAaTHUKH, EHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUUCKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh YMEHHUS TPHUMEHSATh MaTeMaTUYeCKue 3HaHUS B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE THUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccnr U peanr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MAaTEMATHUYEeCKUX 3HAHUN IS peleHus 3aJad B 00JIacTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMAaHUE MAaTEMaTUYECKOU
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATeIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATHSAMHU, (OPMYIUPOBATH
OTpeIeJICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBaTh W  NIPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh ApIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBaTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEeKTa, SIBJICHHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAJM3UPOBATh,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpEICTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUUECKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBepPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
eJIsIMHA 06IH€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTAaX, JAaBaTb IIOJACHCHHUA II0 XOAY PpCHICHUA 3addydu,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYKJICHHS 3a/1aBaTh BOIPOCHI TIO CYIIECTBY OOCYXIAaEMOUW TEMHI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
p€HI€HI/I${, COITOCTABJIATH CBOH CY)K,ZleHI/ISI C CY)KJICHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI pemeHHﬂ 3aga4du, BKCHepI/IMeHTa, HCCJICA0BaHUs],
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
NpEe3eHTALUK U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yibTaTa pPElIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LUEIN U YCIOBUSAM, OOBACHATH IPUUUHBI
JOCTUKEHUS WM HEAOCTUIKEHUSI Pe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pa0OT, I0rOBapUBATHCS, 00CYXKAATh MPOIIECC U pe3yJbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opmax padoThl (00CykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHSATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

HPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHnt 3a7a4 ¥ MpOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBS3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKALUY;

e CBOOOAHO oONEpUPOBATh TMOHATUSMHU, CBA3AaHHBIMU C  CEUEHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHsSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUMH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pPELIEHMM MaTEeMaTUYECKUX 3aJ1ad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSATUS B
mpolecce IOMCKAa  pelieHuss MaTeMaTU4yecku  CcQOopMyJIHpOBAHHOM
npoOsieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MPaKTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUUMH;

e UMETh NIPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oGyyaronuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHMUYECKOW U c¢epuyecKkoil TMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJIacCU(UIIMPOBATH B3aUMHOE PACIOOKeHUe c(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMU C KOMOWHALMSMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMS TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
yepTeKax U pUCyHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4d Ha BBIUUCICHHUE YTJIOB MEXK/Y MPSAMBIMU U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUMU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TEN BpalIeHUS MpH
MapaJyIeIbHOM  T[EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUsS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUIMHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaijiebHbIe
OCHOBAHHUIO Y IPOXOASIINE YEPE3 BEPILINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHMUS;
MPUMEHATh TeOMEeTpUUYecKre (aKThl I PEIICHHUS] CTEPEOMETPUUECKHUX
3a7a4, MPEANOJarallMXx HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHCHUS 33JIaHbl B IBHON M HESIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUH W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBATh peajbHbIC CHUTYaIlUH, MPUMEHATh H3yUYCHHBbIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOIEMBI, MOJCIUPOBATh pEAJIbHbIC CUTyallud Ha
S3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCTIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM TC€OMETPUUCCKUX
BCITUYWH;

UMETh TIPEACTABICHUS 00 OCHOBHBIX JTalax pPa3BHTHS TEOMETPHH Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoumnuecTBo yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPorpaMmbl Bcero Kontpoanueie | Ipakruieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 Beenenue B ctepeoMeTpuro 23 1
) B3anMHOE pacrosioKeHue MpsIMbIX B 6 |
MIPOCTPAHCTBE
3 HapannenBvHOCTL IPSAMBIX u g
IJIOCKOCTEN B POCTPAHCTBE
4 HepneHnmfynﬂpHocn, OpsSIMBIX U )5
MJIOCKOCTEN B MPOCTPAHCTBE
5 VYTibl 1 pacCcToOsIHUA 16 1
MHororpanHuKu 7 1
BekTopsl B mpocTpaHCcTBE 12
g IToBTOpEHUE, 0606vmeHI/Ie U 5 )
CHUCTEeMAaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB IIO 100 6 0

[TPOT'PAMME




11 KJIACC

KosmuecTBo yacos JJIeKTPOHHBIE
HauMeHoBaHMe pa3iesioB U TEM (undposbie)
Ne ni/m Kontpoabnbie | IlpakTHueckue
NPorpamMmblI Bcero o0pa3oBaTesibHbIE
padoThI padoThI peCcypenI
| AHanuTH4ecKas reoMeTpus 15 1
) [ToBTOpEHUE, O60611£CHI/I€ u 15 |
CUCTEMaTHU3allMs 3HaHUN
3 O0BEM MHOTOTpAaHHHKA 17 1
4 Tema BpaieHus 24 1
5 [Tnomaau mOBEpXHOCTH U OOBEMBI 9 |
KPYTIBIX TEN
6 JBr>xeHuUst 5 1
7 IToBTOpEHUE, 0606111veHHe u 17 )
CUCTEMaTH3aIus 3HAHUH
OBIIEE KOJIMYECTBO YACOB T1IO 100 g 0

[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoandecTBo
YacoB

JIEKTPOHHbIE
uugposbie
o0pa3oBaTeJibHbIE

pecypchl

[loHATHS CTEpEOMETpPUN: TOUKA,
npsmas, IIJIOCKOCTb,
MPOCTPAHCTBO. OcHoBHbIE
npaBuia N300pakeHUs Ha
pUCYHKE IUIOCKOCTH,
napajieIbHbIX MIPSIMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

OcHOBHBIE IPaBUIIA U300paAKEHUS
Ha pUCYHKE IUIOCKOCTH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

[TonsTHs: MepeceKaroImnecs
TUIOCKOCTH, MIEPECEKAOIINECS
npsmas u MIJIOCKOCTH;
MOJTYTIPOCTPAHCTBO

[TonsTHs: MEPECEKAIOIINECS
IIJIOCKOCTH, MEPECEKAOIINECS
npsmas u MIJIOCKOCTH;
MOJYTIPOCTPAHCTBO

AKCHOMBI ~ CTEPEOMETPUU U
NepBbIE CIAEACTBUS U3 HUX

AKCHOMBI ~ CTEPEOMETPUH U
NEepBbIE CIEACTBUS U3 HUX

AKCHOMBI ~ CTEPEOMETPUH U
NepBbIe  CIACACTBUS W3  HUX.
CrocoObl  3amanusi TPSIMBIX U
IUIOCKOCTE B IPOCTPAHCTBE.
O603HaueHUs IPSIMBIX u
IJIOCKOCTEN




MHororpaHHuky, U300pa’keHue
MPOCTEUIIUX TPOCTPAHCTBEHHBIX

8 dburyp, HECYIIECTBYIOIINX
00BEKTOB
MHororpaHHuky, U300pa’keHue
9 MPOCTEUIITUX TPOCTPAHCTBEHHBIX
duryp, HECYIIECTBYIOIINX
00BEKTOB
N3o0pakenue CEUYCHUM
nupamMuapl, Ky0a W MPU3MBL,
KOTOpPBIE TPOXOIAT dYepe3 WX
10 pEodpa. N3o0paxenue
NepeCceYEHUs MOJTYYEHHBIX
IJIOCKOCTEMN. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
[[BETaMU
N3obpakenue CEUYeHUM
nupamMubpl, Ky0a U TMPU3MBIL,
KOTOpbIE TPOXOJAT dYepe3 HX
1 peopa. N3o0paxenue
nepeceyeHus MOJTYYCHHBIX
IIJIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUEHUU Pa3HBIMU
[[BETaMU
N3o0paxkenue CeUYeHU
nupamMuapl, Ky0a W TMPU3MBI,
KOTOpBIE TIPOXOIAT dYepe3 WX
2 peopa. N3o0paxenue
nepeceyeHus MOJTYYeHHBIX
IJIOCKOCTEM. PackpammBanue
MOCTPOCHHBIX CEUEHUH Pa3HBIMU
I[BETaMHU
N3o0paxkenue CEUYCHHM
13 nupamMupl, Ky0a W MPU3MBI,

KOTOpBIE TIPOXOJAT dYepe3 WX
pédpa. N3o0paxenue




nepecevyeHus MOJYYEHHBIX
IJIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CEYEHHM Pa3HbIMHU
IIBETaMU

14

Meton cnenoB s MOCTPOCHUSA
CEYEHUU

15

Meton cnenoB i TOCTPOCHHS
ceyeHuid. CBOICTBA MEPECECUCHUI
MPSIMBIX U TUIOCKOCTEN

16

Meton cienoB sl MOCTPOEHUS
ceyeHuil. CBOICTBA MEepECEUCHUI
NPSIMBIX U TUIOCKOCTEN

17

[TocTpoenue CECUCHUM B
napaMujie, Kyoe mo TpéM Toukam
Ha péopax. Co3maHne BBIHOCHBIX
YepTeXKe W 3aluch  I1aroB
MOCTPOCHUS

18

[TocTpoeHue CECUCHUM B
nupamuze, Kyoe mo TpéM Toukam
Ha pé6pax. Co3maHue BBIHOCHBIX
YepTeKEd W 3alucCh  LIAroB
MOCTPOCHUS

19

[TocTpoenue CCUCHUI B
nupamujie, Kyoe mo TpéM Toukam
Ha pEOpax. Co3/laHre BBIHOCHBIX
YEpPTEeKEM W  3alucCh  IIAroB
MOCTPOCHUS

20

[Toctpoenue CCUCHUH B
nupamujie, Kyoe mo TpéM Toukam
Ha péOpax. Co3laHre BBIHOCHBIX
yepTeXkeW ¢ 3aluCh  I1aroB
MOCTPOCHUS

21

IToBTOpEHUE IJIAHUMETPUM:
Teopema 0 TPONMOPLUOHAIBHBIX




OTpe3Kax. [TomoOue
TPEYTOJIbHUKOB

22

[ToBTOpEHUE IJIAHUMETPHH:
Teopema Menenas. PacueTsl B
CEUYEHUAX Ha BBIHOCHBIX
yeprexax. HMcropus pasButus
IJJAHUMETPHUH U CTEPEOMETPUHN

23

KontponwsHas pabora "AKCHOMBI
crepeomeTpun. CeueHus"

24

B3aumHoe pacIoJIOKEHUE
IPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaronmecs IIpsIMBIE.
[Ipu3Haku CKPEILMBAIOIINXCS
npsaMbIx. [lapannensHbie npsiMbie
B IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUM U
€IMHCTBECHHOCTHU pAMOM
MapajuleIbHOW JAaHHOW NPSIMOM,
MPOXOSIIIEN yepes TOUYKY
MPOCTPAHCTBA U HE JICKAIIEH Ha
naHHoW  mpamou. Jlemma o
MePECCUCHUN rapajuieIbHbIX
MPSIMBIX TUIOCKOCTBIO

26

[TapannenbHOCTh TpEX MPSAMBIX.
Teopema 0 TpEX MapauIeIbHBIX
MPSAMBIX. Teopema 0
CKPEIIMBAIOLINXCS MPAMBIX

27

[TonsTus: napajjieIbHOCTh
MPSIMOU 51 TUIOCKOCTHU B
MPOCTPAHCTBE. [Tpuznak
[ApAJJICIBHOCTH  NPSIMOU U
TJIOCKOCTH. CaolicTBa
[ApAJUICIBHOCTH  NPSIMOW U
MJIOCKOCTH

28

[TapannenbHOE TPOECKTUPOBAHUE.
OCHOBHBIE CBOMCTBA




napauIeTIbHOTO TPOSKTUPOBAHUSI.
N3o0paxkenne pasHbix ¢Guryp B
IapajuleIbHOW MPOEKIUU

29

[{enTpanpHas NMpoeKUHUs. YTOia ¢
COHAIPaBJICHHBIMH  CTOPOHAMM.
Yros Me)y IpSIMBIMA

30

Yrosn Mexay CKpelnuBaroniMHCs
PSMBIMH

31

3agaud Ha JOKa3aTelIbCTBO H
HUCCIEI0BAaHUE, CBA3aHHLIE C
pacrojo)KeHUEeM  MpsSIMBIX B
MIPOCTPAHCTBE

32

['eomeTpuyeckue  3agauv  Ha
BBIYMCIICHHE W JI0KA3aTEIbCTBO,
CBS3aHHBIE C IapaJUIEIBbHOCTBIO
OpsMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

33

[TapaiienbHbie IUTIOCKOCTH.
[Ipu3Haky MapaIeIbHOCTH JIBYX
IJIOCKOCTEN

34

Teopema 0 mnapamiebHOCTA H
€JIMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOJAIIEH 4Yepe3 TOYKYy, HeE
MPUHAJICKAILY IO JTaHHOU
IIJIOCKOCTHU U CJICJICTBUS U3 HEE

35

CaoiicTBa MapaJuICIIbHBIX
IUIOCKOCTEN: O MapajuieJIbHOCTH
OpSIMBIX ~ TIEpeceUeHust  IpHu
MIEPECECUECHUH JIBYX
MapajuIeIbHbIX TUIOCKOCTEN
TpEThEN

36

CaoiicTBa MapajuieNIbHbIX
MJIOCKOCTEM: 00 OTpe3Kax
napajuIeIbHbIX MPSIMBIX,
3aKJIFOYECHHBIX MEXKITY




napajieIbHbIMU TUIOCKOCTSMH; O
NEpPECEUeHU MPAMONA C JBYMs
napasuieIbHIMU TJIOCKOCTSIMU

[IpssMOyTONbHBIN
napasuielIeuIes; KyO;

37 W3MEpPECHMUS, CBOMCTBA
IPSIMOYTOJIBHOTO
napasuiesienunena
Teopema 0 IUaroHaJIN

18 IPSIMOYTOJIBHOTO
napajuiesienuneaa u cIeICTBUE U3
HEE
[Toctpoenue CEUYCHHS,
IPOXOMSIIEr0o  4Yepe3  JIaHHYIO

39 MPAMYIO Ha  YEpTEekKe u
MApAJICTBHOTO JAPYTOM MPSIMOM.
Pacuér oTHOMIEHNMI
[TapamnienbHas MPOEKIKA,
NPUMEHEHUE 11 TOCTPOCHUS

40 CECYEHUN KyOa 17}
napajuiesenuIea. CBoiicTBa
napajuielienuneaa u Ipu3Mbl

41 [ToBTOpenue: Teopema Iludaropa
Ha MJIOCKOCTH

42 [loBTOpEHUE: TPUTOHOMETPHS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA
CaoiicTBa KyOa u

43 IIPAMOYTOJILHOTO
napasuieJienunena
BrluncieHnne MJIMH OTPE3KOB B

44 KyOe 151 MPSIMOYTOJIBHOM
napasuieJIenuneae

45 [lepneHAUKyISIPHOCTD MPSAMON U

IIOCKOCTH. [Ipu3nax




NEPHEHAUKYJIAPHOCTH TPSIMOA U
MJIOCKOCTH

46

[leprieHAUKYISAPHOCTD TPAMON U
IIJIOCKOCTH. [Ipu3Hak
NEPIEHINKYJIAPHOCTA TMPAMON H
IIJIOCKOCTH

47

Teopema O CylIECTBOBaHUU U
€IUHCTBEHHOCTH MPSIMOM,
MIPOXOIAILIEH yepes TOYKY
IIPOCTPAHCTBA u
NEPIEHIUKYISIPHON K TIIOCKOCTH

48

[Inockoctu u MICPICHAUKYIISAPHBIC
UM IIPAMBIC B MHOT'OI'paHHHUKAX

49

[Inockoctu u MNCPICHIUKYIISAPHBIC
UM IIPAMBIC B MHOI'OT'PAaHHHUKAX

50

[lepnenauKkynsip W HaKJIOHHAS.
[TocTpoeHue neprneHauKyspa u3
TOYKH Ha NPSIMYIO

51

[lepnenauKynsip M HaKJIOHHAs.
[locTpoeHue neprneHauKysipa us3
TOYKH Ha NPSIMYIO

52

Teopema 0 TPEX
NeprneHuKyapax (mpsMas |
oOpaTHas)

53

Teopema 0 TPEX
NepreHIuKyIapax (mpsimMas |
oOpatHasi)

54

[Touck MEPIIEHIUKYJIAPHBIX
MPSMBIX c ITOMOUIBIO
MEPIECHINKYJIIPHBIX TIJIOCKOCTEN

55

OpToroHajnbHOE IPOEKTUPOBAHUE

56

[TocTtpoenne  cedyeHwii  KyOa,
MPU3MBI, TPABWJIBHOW MTUPaMU/IbI
C IIOMOILIBKD  OPTOTOHAJIBHOMU
MPOCKIIUU




57

[loctpoeHue  ceueHuii  KyoOa,
MIPU3MBbI, TPABWJIBHOW NTUPAMU/IbI
C TNOMOWIBK)  OPTOrOHAIBHOU
IIPOEKLIUH

58

CummeTpruss B IIPOCTPAHCTBE
OTHOCHUTEIILHO IUIOCKOCTH.
[Imockoctn CUMMETPUI B
MHOTOI'PaHHHUKaX

59

[IpuzHak MEpPIEHAUKYISIPHOCTH
OpsAMOM M IUIOCKOCTH  Kak
CJIEACTBUE CUMMETPUU

60

[IpaBunbHBIE ~ MHOTOTPAHHUKH.
Pacuér paccTtossHMI OT TOYKH 10
IUIOCKOCTH

61

[IpaBunbHBIE ~ MHOTOTPAaHHUKH.
Pacuér paccTossHUI OT TOYKH 0
IIJIOCKOCTH

62

Crioco6b1 OITYCTHUTh
NEPIICHIUKYIISAPBL:  CHMMETPHS,
CIBUT TOYKH TIO MapaJljIeIbHOM
pSAMON

63

CoBur 1mo  HemapasuielIbHOU
MPSAMOM, U3MEHEHUE PACCTOSIHUN

64

Kontponbshas pabota "Bzaumnoe
pPacroJIOKeHHE MPSIMBIX u
IJIOCKOCTEN B MPOCTpaHCTBE"

65

[ToBTOpEHHUE: yroiu MEXIY
MPSIMBIMH Ha IJIOCKOCTH,
TPUTOHOMETPHS B MTPOU3BOIBHOM
TPEYTOJIbHUKE, TeopemMa
KOCHHYCOB

66

IloBTOpEHuE: yroi MEXKIY
CKpEILMBAIOIIUMUCSA IPSAMBIMUA B
IIPOCTPAHCTBE




67

FCOMCTpI/I‘ICCKI/Ie MCETOAbI
BBIYHCJIICHUA yriia MCXKIY
MMpAMBIMHA B MHOTOI'PaHHHUKAX

68

JByrpanneiii  yroi. CBOWCTBO
JUHEWHBIX YTJIOB JBYIPAHHOTO

yria

69

[lepneHANKYISIpHBIE TJIOCKOCTH.
CaoiicTBa B3aMMHO
NEePHEHANKYIISIPHBIX MJIOCKOCTEH

70

[Ipu3Hak MEPHEHIUKYISIPHOCTH
IUIOCKOCTEN; TEOpeMa O NPSAMOU
MEPECCUCHUs] JIBYX IUIOCKOCTEHN
MEPIEHIUKYJISIPHBIX TpEThEN
TJTOCKOCTH

71

CrepeomeTpruecKue U
MIPUKIIAJIHBIC 3a7a4M, CBSI3aHHBIC
CO B3aUMHBIM PaCIIOJIOKEHUEM
MPSIMBIX U TUIOCKOCTH

72

HOBTOpCHHe: CKPCIIUBAIOMIUCCA
IIPsAMEBIC, mapauICIIbHBIC
IINTOCKOCTH B CTaHAAPTHBIX
MHOT'OIrpaHHHKax

73

[Tapa nmapannenpHbIX IUIOCKOCTEN
Ha CKPEHIMBAIOIIUXCS TMPSMBIX,
paccTosiHUe MEXTY
CKpEIIUBAIOIIUMUCS TIPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

Pacctogane oOT TOYKHM IO
IUIOCKOCTH, paccTosiHue oT
IIPSAMOM 10 TUIOCKOCTH

75

Brruncnenne paccTossHUA MEXIy
CKPEILMBAIOIIUMUCS TPSAMBIMU C
IIOMOIIBI0  NEPIECHAUKYISPHOU
IIJIOCKOCTHU




TpéxrpanHblid yroji, HEPAaBEHCTBA

JUIS TPEXTPaHHbBIX YTJIOB.

76 Teopema Iludaropa, Teopembl 1
KOCUHYCOB W CHHYCOB A
TPEXTPAHHOIO yrila
OneMEeHTHI cepuueckoit

77 T€OMETPUHU: reoJe3uYECKue 1
JIMHUU Ha 3emiie

o Koutponshas pabora "Yriasl u |
paccTostHUS "

79 Cucremarnsanus 3HAHUU |
"MHOrorpaHHuK 1 €ro 3J1€MEHTHI"

20 Boimykibie MHOTOI'PaHHHUKH. |
Teopema Jitniepa
Belmykibie MHOT'OI'PaHHUKH.

81 Teopema Dunepa. [IpaBunbHbIEe 1 |
HOJIyIIPaBUJIbHBIE
MHOTOI'PaHHHUKHU

20 [Ipu3ma. llpsimMasgs m HakIOHHAas |
npu3Msbl. [IpaBunbHas npusma
[Ipsamoit napajuiesenunes,

83 PSAAMOYTOJIHBIN 1
napauienenunen, Kyo

24 [Iupamupa. Buasl  nupamwun. |
[IpaBriibHas TupaMua

85 KonTtpomnbHas pabota |
"MHororpaHHuKH"

26 [ToHsiTHE BEKTOPA HA INTIOCKOCTH U |
B IIPOCTPAHCTBE

87 CymMmma BEKTOpOB 1

88 Pa3HoCTh BEKTOPOB 1

89 [IpaBuno napauienenuneaa 1

90 YMHOXKEHUE BEKTOpa HAa YUCIIO 1




Paznoxenue BekTtopa mno 0Oasucy

91 TPEX BEKTOPOB, HE JIEXKAIIUX B 1
OJITHOU INTOCKOCTH

92 [Ipocreimmue 3a1aun ¢ BEKTOpaMU 1

93 [IpocTenmmue 3a1a4u ¢ BEKTOpAMHU 1

94 [Ipocreiimme 3aga4n ¢ BEKTOpaMu 1

95 [Ipocreimmue 3a1aun ¢ BEKTOpaMU 1

96 CkansipHoe pou3BEJICHHE 1

97 Boruucnenue yria MEXIY |
BEKTOpaMU B MMPOCTPAHCTBE

08 O6o0mIeHne W cucTeMaTu3aius |
3HaHUU

99 O6o0mieHne M cucTeMaTu3aius |
3HaHUU

100 HTorosas KOHTpoJIbHAs paboTa 1

101 HTorosas KOHTpoJIbHAS paboTa 1

102 OO6o0mieHne W cucTeMaTu3aius |

3HAHUHN

OBLIEE KOJIMYECTBO YACOB IIO

[TPOITPAMME

102




11 KIIACC

JJIeKTPOHHbIE
KosmuyecTBo nudposbie
Ne i/ Tema ypoka
4acoB o0pa3oBaTe/bHbIE
pecypcsl
[ToBropenne Ttembl "CkansipHoe
2 IIPOU3BEECHUE BEKTOPOB" 1
[ToBTOpenue tembl "BblunciieHue
3 yrjla  MEeXAy  BEKTOpaMu B 1
poCTpaHcTBe"
[loBTOpeHne Tembl "YpaBHEHHE
4 PSAMOM, TPOXOASIIEN 4Yepe3 B 1
TOYKH"
VYpaBHEHHE IUIOCKOCTH, HOpPMAJIb,
S YPaBHEHUE IUIOCKOCTH B OTPE3KAX 1
YpaBHEHHE IUIOCKOCTH, HOPMAJIb,
6 YPaBHEHHE TUNIOCKOCTH B OTPE3KaxX 1
7 BekTtopHoe npousBeneHue 1
JIuneinHble HEPABEHCTBA,
8 JIMHEWHOE NMPOTPaMMHUPOBAHUE 1
JIuneiinbie HEpPAaBEHCTBA,
9 JIMHEMHOE MTPOrPaAMMHUPOBAHUE 1
AHanmuTu4yeckue MeTojabl pacuéra
10 yrjia  MeXAy  NOpsIMbIMH B 1
MHOTOIpaHHHUKAX
AHaTUTUYECKHE METOJIbl pacuéra
11 yria MeXJy IUIOCKOCTSMH B 1

MHOTI'OI'paHHHKax




12

dopMyiia paccTOsSIHUA OT TOUYKH JI0
IJIOCKOCTH B KOOpAMHATAX

13

Haxoxnenue  paccTossHuid — OT
TOYKH JI0 TJIOCKOCTH B KyOe

14

Haxoxnenne  paccTosHuid  OT
TOYKH 110 IJIOCKOCTH B
IIPAaBWJIBHOW IMUPAMUJIE

15

KoHTponpHas pabora
"AHanmuTH4ecKas reomeTpus"

16

[HunuHapuyeckass MNOBEPXHOCTb,
oOpasyionue  IHIMHIPUIECKOM
MMOBEPXHOCTHU

17

Humuanp. Ilpsamoit  kpyroBow
nunuHap. [Inomane noBepxHOCTH
LUIMHAPA

18

Konunueckas IIOBEPXHOCTD,
oOpazyrorniue KOHUYECKOU
noBepxHocTH. KoHyc

19

CeueHne KOHyca IUIOCKOCTBIO,
napajyieJIbHOU IJIOCKOCTHU
OCHOBAHUSI

20

VYceuénnnlii konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

21

[Tnomans OOKOBOM MOBEPXHOCTH
Y TOJIHOW MMOBEPXHOCTU KOHYCA

22

[Tnomans OGOKOBOM MOBEPXHOCTH
Y TIOJIHOY ITOBEPXHOCTH KOHYCa

23

CrepeoMeTpuueckre 3ajJayd Ha
JI0Ka3aTeIbCTBO W BBIUYKCIICHHE,




MOCTPOEHUEM CEUEHUN LUINH/PA,
KOHyca

24

CrepeoMeTpuueckue 3ajayd Ha
JIOKA3aTeIbCTBO W BHIYHCIICHUE,
MOCTPOCHUEM CEUCHUN UIMHIIPA,
KOHYca

25

[IpuknanHble 3a7a4yu, CBSI3aHHBIC
C UWJIMHAPOM

26

[IpuknanHbie 3a7auu, CBSI3AHHBIC
C HWJIMHAPOM

27

Cdepa u map

28

[lepeceuenne cdepbl u mapa c
miockocTelo. Kacanme mapa wu
chepbl MIOCKOCThIO. Buag u
H300paKeHHe mapa

29

[lepeceuenne cdepsl U mapa c
miockoctelo. Kacanme mapa wu
chepbl  MIOCKOCTBIO. Buag u
n300paxeHue mapa

30

VYpaBuenue cdepol. [lnomans
cdepsl U e€ yacTei

31

CummeTtpus cdepsl U 1mapa

32

CrepeoMeTpuueckue 3ajJayd Ha
JIOKA3aTEIbCTBO W BBIUYKCIICHUE,
CBs3aHHBIE CcO c(epoit u mapowm,
MMOCTPOCHUEM 1504 CCUCHUI
MJIOCKOCTBIO

33

CrepeoMeTpuueckre 3ajJayd Ha
JIOKa3aTeIbCTBO W BBIUYKCIICHUE,
CBs3aHHBIE cO cepoil U mapowm,




INOCTPOCHUEM ux CEUYCHUM
IIJIOCKOCTBIO

HpI/IKJ'IaI[HBIC 3aga4d, CBA3aHHBIC

34 co cepoit u mapom
[loBTOpEHHE: OKPYKHOCTH Ha
MJIOCKOCTH, BBIYUCIICHUS B
35 OKPY>KHOCTH, CTaHJIapTHBIE
o100ust
PaznuuyHpie  KOMOMHANMM  Ten
36 BpAILIEHHUS] © MHOTOTPaHHUKOB
3agaun mno TemMe '"Tema wu
37 ITOBEPXHOCTH BpAILECHUS"
3agaun mno Teme "Tema wm
38 ITOBEPXHOCTH BpAILECHUS"
Koutponehnas pabora "Tema wu
39 MOBEPXHOCTH BpalleHus"
O0BEM Tena. O6BeMm
40 MPSIMOYTOJILHOTO
napasuiesienunena
3agaun 00 yABOGHHMH KybOa, O
41 KBaJlpaType Ky0a; O TpPUCEKIUU
yria
CrepeomeTpruueckue 3a7a4H,
CBSI3aHHBIC C 00BEMOM
42 MPSIMOYTOJILHOTO
napasuiesienunena
43 [IpuknanHpie 3aaauu, CBSI3AHHBIC

C BBIUHCJIEHUEM 00BéMa




MMpAMOYTOJIBHOT'O
napauiCICImIcaa

44

O0BEM NpAMON TPU3MBI

45

CrepeomeTpruueckue 3a/1a4H,
CBSA3aHHBIE C  BBIYUCIICHUEM
00BEMOB MPSIMOI TTPU3MBI

46

[Tpuxnagueie 3a7aud, CBsI3aHHBIC
C 00BEMOM MPAMON MTPU3MBI

47

Brrunciaenue o00BEMOB Ten ¢
TTOMOIIEIO OTIPEICIIEHHOTO
uHterpaita. OO0BEM HaKIOHHOM
TIPU3MBI

48

Breruncinenune o00BEMOB Ten ¢
MOMOIIBIO OIIPEIICIIEHHOTO
uHTerpaia. O0bEM TUpaMuIbl

49

dopmyna 00bEMa TUPAMUIBIL.
OTHO1IeHHEe 00BEMOB MUPAMU]] C
o0LIUM yTIOM

50

dopmyna o00bEMa MUPAMUJIBI.
OtHormienne 00bEMOB MMUPAMHJT C
O0ITUM yTIIOM

51

CrepeomeTpruueckue 3a7a4H,
CBSI3aHHBIC c 00bEMaMu
HAaKJIOHHOM MPU3MBI

52

CrepeomeTprUecKue 3a7a4H,
CBSI3aHHBIE c 00BEMaMu
UpaMHUIbI




53

[IpuknanHple 3ama4ud IO  TEMe
"OObéMBI Ten", CBS3aHHBIE C
00BEMOM HAKJIOHHOM MPU3MBI

54

[IpuknanHele 3a7a4ud IO TEMeE
"O0BéMBI  Ten'", CBA3aHHBIE C
00BbEMOM MUPAMUJIBI

55

[Ipumenenue 00BEMOB.
Boruncnenne  pacctosHUS 710
IUIOCKOCTH

56

Koutponsnas pabGora "OO0BEM
MHOTOTpaHHHKA"

57

O0bEM nwmnubgpa. Teopema 00
00BbEME MPSIMOTO LUIIMHIPA

58

Briuncnenne o0O0BEMOB Teln ¢
MTOMOIIBIO OTpeIeIEHHOTO
uHTerpana. O6bpEM KoHyca

59

[momagn OOKOBOM ©  TMOJHOU
MTOBEPXHOCTH KOHYCA

60

CrepeomeTpruecKue 3a7a4H,
CBSI3aHHBIE  C  BBIYUCIICHHEM
00BEMOB ITUIIMH/IPA, KOHYCA

61

[IpuknanHble 3a7a4u IO  TEME
"OO0BEMEI u TUTOIIAIN
ITOBEPXHOCTEN TEN"

62

O0béM mapa W MIAPOBOTO
cektopa. Teopema 00 o00BEME
mapa. ITnomanp cdepsl.
CrepeomeTpruueckue 3a7a4H,
CBA3aHHBIC C  BBIYMCIICHHEM




00BEMOB niapa, IapOBOTO
CErMEHTa U 1apOBOro CEKTopa

63

[IpuknanHele 3a7a4ud IO TEMeE
"O0bEMBI Ten", CBs3aHHBIE C
o0bEMOM TIapa M IUIOIIAJBIO
chepbl. COOTHOIICHHUS MEXKIY
IJIONIAISIMU  TIOBEPXHOCTEH |
00BbéMaMU ITOJOOHBIX TE

64

[TomoGHBIE TEMa B TIPOCTPAHCTBE.
N3menenne 00bEMa npu mogo0uu.
CrepeoMeTpuuecKre 3a7a4H,
CBSI3aHHBIC C  BBIYHMCIICHHEM
00BEMOB TEl W  IUIOWIAACH
IIOBEPXHOCTEN

65

Kontponwsnas padorta "Ilnomanu
TTOBEPXHOCTH M OOBEMBI KPYTIIBIX

"

TCI

66

JIBr>xkeHus MPOCTPAHCTBA.
OtoOpaxxkenusi.  J[BuxeHus U
PaBEHCTBO duryp. O6mrue
CBOMCTBA ABM)KCHUU

67

Bunbl 1BMKEHUN: TTapauieIbHbIN
MEPEHOC, LHEHTpAJIbHAS
CUMMETpPH, 3epKajibHas
CUMMETpHUS, TIOBOPOT  BOKPYT
IPAMON

68

[IpeobpazoBanus noao0us.
[Tpsimas u chepa Diinepa

69

['eomeTpuueckue  3amauu Ha
MIPUMEHECHUE JIBUKCHUS




70

KontpomnbsHas pabora "BekTophl B
npocTpaHcTse”

71

Ceuenns MHOTOI'PaHHHUKOB!
CTaHAAPTHBIC MHOT'OI'PAaHHHUKH

72

CedeHns MHOTOTPAaHHUKOB: METO/T
CJIEZIOB

73

CeueHus MHOTOTPaHHUKOB:
CTaHJapTHBIC INIOCKOCTH,
nepeceyeHus MPSIMBIX U
IIOCKOCTEH

74

HapaJIJIGJILHBIG IIPAMBIC )51
IINTOCKOCTH.: mapajjiCJIbHBIC
CCUCHUA

75

[TapannensHeie IIpsIMBIE u
IJIOCKOCTH: pacYET OTHOIICHHM

76

[TapaiutenbHbIe NpsIMbIE 151
IIJIOCKOCTH: YIJIBI MEXITY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU

77

[lepneHauKyIsIpHBIE TpsSAMBIE U
IUIOCKOCTH: CTaHJAPTHBIE Iapbl
MEPIIEHAUKYJISIPHBIX  IIJIOCKOCTEN
51 MPSAMBIX, CUMMETPUH
MHOTOTPaHHHUKOB

78

[leprieHIUKYJISIpHBIE TIPSAMBIE H
IUIOCKOCTH: TeopeMa O Tpex
IIEPIIECHINKYJIApAX

79

[lepneHauKyIsIpHBIE TpSAMBIE U
IJIOCKOCTHU: BBIYMCIIEHUS JIUH B
MHOTOTrpaHHUKAX




[ToBTOpEHUE: TJI0ILA U
MHOTOYTOJBHUKOB, (DOPMYJIBI JJ1s

80 TJIOIIAIEH, COOOpaxKeHus
o100Mst
[ToBTOpEHUE: TJIOILA U
MHOTOYTOJIBHUKOB, (hOPMYJIIBI JJIs
81 TIoIIAEH, COOOpaKeHUs
moxo0us
[ToBTOpEHME: IUIOLIAU
MHOT'OYTOJIbHUKOB, (DOPMYJIbI JJIsI
82 TUJIOIIAJIEH, COOOpaKeHUS
no00us
[Tmomann CEUCHUU
MHOT'OTPaHHUKOB: IO
83 MMOBEPXHOCTEN, pa3pe3aHus Ha
4acTu, COOOpaKeHUsI Mo100us
[Tmomanu CEYCHUN
MHOTOTPaHHUKOB: IJI0ILAIN
84 MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaXKeHUsI mo100us
KoHTponbpHas pabora
35 "[loBTOpEHME: MHOTOTPAHHUKHU,
CEYEHUs MHOTOTPAaHHUKOB"
Oo6o6Ouiaromee nosropeHue 11
MOHATUM ©U  METOAOB  Kypca
reOMETpUH 10-11 KJIACCOB,
86 CHUCTEeMaTHU3alusl 3HAHUU:
"[TapannensHOCTh  OPSIMBIX U
IIJIOCKOCTEMN B pocTpaHcTBe"
O6oOmaromiee moBTopeHue 11
87 MOHATHUM ©U  METOAOB  Kypca

r€OMETPUH 10-11 KJIACCOB,




CUCTEMaTHU3ALIMS 3HAHUM:
"BekTopsl B ipocTpaHcTBe"

88

Oo0oOmaromee mnosropeHue 11
MOHATUA H  METOAOB  Kypca
r€OMETPUH 10-11 KJIACCOB,
CUCTEMaTHU3ALIMS 3HAHU:
"BekTopsl B ipocTpaHcTBE"

89

Oo0oOmaromee nosropeHue 11
MOHATUA H  METONOB  Kypca
reomerpun  10-11  kmaccos,
cuctemaTuzanus 3HaHuii: "Oobem
MHOTOTpaHHUKA"

90

Oo6o6Oumiaromee nosropenue 11
MOHATUA H  METOJOB  Kypca
reomerpun  10-11  kmaccos,
cucreMaru3anus 3Hanuii: "OobeM
MHOTOTpaHHHKA"

91

Oo6o6maromee moropeHue 11
MOHATUA WU METOJOB  Kypca
reomerpun  10-11  kmaccos,
CHUCTEMaTH3aLus 3HAHUM:
"[Tmommamn MTOBEPXHOCTH "
00BEMBI KPYIJIBIX TEN"

92

Oo6o6maromee mnoropeHue 11
MOHATUA HU  METOJOB  Kypca
reOMETpUH 10-11 KJIACCOB,
CUCTEMAaTH3a s 3HAHUU:
"[momann MTOBEPXHOCTH "
00BEMBI KPYIJIBIX TEN"

93

HToroBast KOHTpOJIbHAS paboTa

94

HTorosas KOHTpoJIbHAs paboTa




95

[ToBTOpEHUE, 00001IeHNE ©
CHCTEMATH3aIMsl 3HAHUI

96

Hcropust pa3BUTHS CTEPEOMETPUU
KAaK HayKd U €€ pojb B pa3BUTUU
COBPEMCEHHBIX HH)KEHEPHBIX W
KOMITBIOTEPHBIX TEXHOJIOTHI

97

Hcropust pa3BUTHS CTEPEOMETPUU
KAaK HayKd U €€ pojb B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hctopust pa3BUTHUSI CTEPEOMETPUH
KaK HayKd U €€ pojb B Pa3BUTUU
COBPEMEHHBIX HWHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHI

99

HcTtopust pa3BUTHS CTEPEOMETPUU
KaK HayKd U €€ pojb B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHIA

100

Hcropust pa3BUTHS CTEPEOMETPUU
KaK HayKd U €€ pojb B pa3BUTUU
COBPEMEHHBIX HMH)XEHEPHBIX M
KOMITBIOTEPHBIX TEXHOJIOTHIA

101

Hcropust pa3BUTHS CTEPEOMETPUU
KaK HayKd U €€ pojb B pa3BUTUU
COBPEMEHHBIX HHXXEHEPHBIX H
KOMITbIOTEPHBIX TEXHOJIOTHI

102

Hctopus pa3BuTHs CTEPEOMETPUUN
KaK HayKd U €€ poJib B Pa3BUTHUU
COBPEMEHHBIX HHXEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUN




OBIIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KITACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHUS
NPOBEPsieMOr0  OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbI CPEIHEro
pe3yJbTara 001ero oopasoBaHus
7 I'eomeTpus
7.1 OrniepupoBatTh NOHITUSIMU: TOUYKA, MPSAMasi, IIIOCKOCTh
79 IIpuMEHATH aKCHOMBI CTEPEOMETPHUU U CIIEICTBHSI U3 HUX IIPU
' pELIEHMU T€OMETPUYECKUX 3a1a4
73 OnepupoBatb MOHATUSAMU: napajyiebHOCTh U
' NEePHEHANKYIISIPHOCTh NPSIMBIX U TUIOCKOCTEN
74 KnaccupunupoBaTe B3aUMHOE PpaCHOJIOKEHUE MPSAMBIX U
' IUTOCKOCTEH B IPOCTPAHCTBE
OnepupoBaTh MOHATHSMHU: JBYTPaHHBI Yroy, TpaHU
7.5 JIBYTPAHHOTO yria, pedpo ABYrpaHHOTO yrja, JTUHEWHBIN
yToJ ABYTPAHHOIO yIJja, IpagycHas Mepa IBYrpaHHOIO yrIiia
OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKIBIA U
7.6 HEBBIIYKJIbII MHOTOIPAaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA,
PaBUWJIbHBIA MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BUbl MHOTOI'PaHHUKOB (ITMpamMua,
' npu3Ma, IPsIMOYTOJIbHBIN Napalijiesienume, Kyo)
Knaccuduimpoarb MHOTOrpaHHUKH, BbIOMpas OCHOBAHHUS
73 sl kiaccuukaumyu - (BBINYKJIbIE W HEBBIMYKJIbIE
' MHOTOTPAaHHUKH, MPABUIbHbIE MHOTOTPAHHUKH, MPSIMbIE U
HAKJIOHHBIE MTPU3MBbI, TApAJIJICIICTUIIE/Ib])
79 OnepupoBarh MOHSATUSMU: CEKylIas IUIOCKOCTb, CEYECHHE
' MHOTOT'PaHHHKOB
710 OOBACHATD IIPUHLUIIBI ITOCTPOEHUS CEUYCHMI
' MHOTOI'PaHHHUKOB, HCIIOJIb3YSl METOJ CJIEI0B
CtpouTh ce4eHHs] MHOTOIPAHHHUKOB METOJIOM  CJIE/IOB,
7.11 BBITIOJIHATh (BBIHOCHBIE) TUIOCKHE YEPTEXKU W3 PUCYHKOB
POCTHIX 0OBEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y
712 Pemate 3aa4un Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIMYUH T10

06pa3uaM NI AJIropuT™Mam, IIPpUMCHSAA HN3BCCTHBIC




AHAJIMTUYCCKNEC MCTOAbBI IIpHW PCIICHHUKW  CTAHAAPTHBIX
MaT€MaTU4YCCKHUX 3aJa4d Ha BBIYUCIICHUC paCCTOHHI/Iﬁ MCIKOY
AByMs TOYKaMHM, OT TOYKH [0 HpHMOﬁ, OT TOYKHIO
INIOCKOCTH, MCIKAY CKPCIIUBAIOIINMUCS ITPAMBIMHA

7.13

7.14

7.15

7.16

Pewrars 3a1aun Ha HAX0XKACHUE TE€OMETPUYECKUX BEIIUYUH I10
oOpasllaM WM  ajNropuT™MaM, HOpPUMEHSS  WU3BECTHBIE
AQHAJIMTUYECKUE METOABl MPHU PEIICHUH CTaHAAPTHBIX
MAaTeMaTUYECKUX 3a1a4 Ha BBIUKMCIECHUE YIVIOB MEKIY
CKPCIIMBAKOIIAMUCSA  NPSIMBIMH, MEXKIYy IpPAMOA U
IIJIOCKOCTBIO, MEXKAY IIJIOCKOCTAMHU, IBYTPAHHBIX YITI0B

Brrauciarte 00BEMBI u IUTONIA N MMOBEPXHOCTEN
MHOTOIPAaHHUKOB (MIpU3Ma, NHpPaMHJia) C [PUMEHEHHEM
(GopMys, BBIUUCIATH COOTHOLIEHUS MEXIY IUIOMAIIMU
OBEpXHOCTEHN, 00bEMaMU MOIOOHBIX MHOTOTPAaHHUKOB

OnepupoBarh MOHATUSAMH: CHUMMETPUS B IPOCTPAHCTBE,
LEHTP, OCh U IJIIOCKOCTh CAMMETPHUH, LIEHTP, OCh U MJIOCKOCTh
CUMMETPHUU (QUTYPBI

W3Bnekatb, mnpeoOpa3oBbiBaTh W HHTEPIPETUPOBATH
uH(pOpPMAIIMI0O O MIPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHUX
¢urypax, npeACTaBICHHYIO Ha YepTeKaxX U PUCYHKaX

7.17

[Ipumenaty reomerpuyeckue  (PakThl s PEIICHUS
CTEPEOMETPUYECKUX 3a7ad, IPEAIOIArarlIuX HECKOJIbKO
Iar0B PEUICHUS], €CJIM YCIIOBUS TPUMEHEHHUS 33/I1aHbI B SIBHOU

dbopme

7.18

[IpumeHsATP TpPOCTEHIIME NPOrPpaMMHBIE  CpPEIACTBA U
3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUU
CTEPEOMETPUYECKUX 3a7a4

7.19

[IpuBOAMTHE mpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IPUPOAE M >KU3HHU, PACINO3HABATH NPOSIBIICHUE 3aKOHOB
F€OMETPHUU B HCKYCCTBE

7.20

[IpuMeHATh  TOJYYCHHBIC  3HAHWUSA  HA  IPAKTHKE:
aHAJIM3UPOBATh  pEAIbHBIC CHUTyalldd W  NPUMCHSTH
U3YYCHHBIC TIOHSATHUS B TIPOILECCE TIOMCKA  PEIICHUS
MaTeMaTH4eCKH chopMyITUPOBAHHON POOIEMBI,
MOJIETIUPOBATh peabHbIE CUTYyaIllMd Ha SI3bIKE T€OMETPUH,
UCCIIEZIOBaTh TIOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAaHUEM




r€OMETPUYECKUX TOHATUI M TeopeM, armapara ajireopsl,
pemaTh MPakTUYEeCKUE 3a7auM, CBSI3aHHBIE C HAXOXKICHUEM
r€OMETPUYECKUX BEJIMYUH

11 KJIACC
Kon IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTAThI 0CBOECHHS
NMpPOBEPsAEMOr0 OCHOBHOI 00pa3oBaTe/IbHOIM MPOrpaMMbl CPeTHEr 0
pe3yJbTara 001ero odopasoBaHus
6 I'eomerpus
OnepupoBarh MOHATUSAMH: IWIHMHAPUYECKAS MMOBEPXHOCTbD,
6.1 oOpasyrolye UUIMHAPUYECKON TOBEPXHOCTH, IHIUHID,
' KOHMYECKasi TOBEPXHOCTb, O0O0pa3ylolue KOHUYECKOU
MMOBEPXHOCTH, KOHYC, c(heprueckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (UMIUHAP, KOHYC, chepa H
map)
6.3 OOBACHATH CITOCOOBI MOTYYEHHUS TE BPAILICHHS
6.4 KnaccudummpoBath B3auMHOE pacroyiokeHue chepsl u
' IJIOCKOCTH
OnepupoBarh MOHATUSIMH: IIIAPOBOM CETMEHT, OCHOBAHHE
6.5 CErMEHTa, BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHUE
IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Beruucnare  00BEMBI M IUIOMIAAM  TOBEPXHOCTEH  Tel
' BpAaIICHUs, TEOMETPUUECKUX TEJ C MPUMEHEHUEM (POopMYyII
OnepupoBarth MOHSATUSMUA: MHOTOTPAHHHK, BIIMCAHHBIA B
6.7 chepy M OmnucaHHbIA OKOJO chepbl, cpepa, BOUCAaHHAST B
MHOTOTPaHHHK WJIA TEJIO BPAICHUS
6.8 BBIYuCISTE COOTHOIICHUS MEXIY IUIONIA IIMH TTOBEPXHOCTEH
) 1 00bEMaMU OTOOHBIX TENI
6.9 N300paxkaTs nzydaembie PUTYpHI OT PYKH U C IPUMECHEHHUEM
' MPOCTHIX YEPTEKHBIX UHCTPYMEHTOB
BEBITTOTHATE (BBIHOCHBIC) TIJIOCKHE YEPTEHKH H3 PHCYHKOB
6.10 OPOCTHIX OOBEMHBIX (UTYpP: BUA CBEpPXY, COOKY, CHHU3Y;

CTPOUTDH CCUCHU TCJI BpAalllCHUA




6.11

W3Bnekatb, HMHTEPHOPETHPOBaTbH U NPeoOpa3OBBIBATH
UHGOPMALIMIO O TMPOCTPAHCTBEHHBIX T'€OMETPUUYCCKUX
¢urypax, npeACcTaBICHHYIO Ha YepTekKaxX U PUCYHKaAX

6.12

[Ipumensats reomerpuyeckue  (GakTbl s pEIICHUS
CTEPEOMETPUYECKUX 3aJlad, MPENOoJaralouuXx HECKOJIbKO
1IArOB PEIICHHUS, €CJIU YCIOBUSI IPUMEHEHHS 3aJ]aHbl B SIBHOU

dbopme

6.13

6.14

6.15

OHCpI/IpOBaTL IMOHATUCEM: BEKTOP B IIPOCTPAHCTBC

BrimoaasaTs HGIZCTBHH CJIOKCHHA BCKTOPOB, BbIYMTAHHA
BCKTOPOB M YMHOXCHHA BCKTOpa Ha 4YHCIIO, O6T:$ICH$ITB,
KaKMMH CBOMCTBaMU OHM 06naz[a10T

[IpuMeHATh TpaBWIIO MapajulesieuIea MpPU  CI0XKECHHUH
BEKTOPOB

6.16

6.17

OnepupoBarh IOHATUSAMHU: JEKApTOBbI KOOPIHWHATHI B
IIPOCTPAHCTBE, BEKTOp, MOIYJb BEKTOpa, pPaBEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJ MEXAY BEKTOpPaMHU,
CKALIDHOE TMPOMU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAHAPHBIE BEKTOPBI

Haxonute CyMMy BEKTOPOB M ITPOM3BEICHUE BEKTOpA Ha
YUCJI0, YTOJ MEXAY BEKTOPAMH, CKAISPHOE MPOU3BEIECHUE,
pacKiaibIBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3angaBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CHUCTEME
KOOpAUHAT

6.19

6.20

6.21

6.22

Pemate  mpocreilime  reoMeTpuuecKHe — 3aJadyd  Ha
MIPUMEHEHHNE BEKTOPHO-KOOPAMHATHOTO METOAA

Pemars 3aJadyd Ha A0Ka3aTrCJIbCTBO MAaTCMAaTHYCCKHX
OTHOILIICHUM H HaXOXICHUC T'COMETPHUYCCKHX BCJIWYHH IIO
o6pa3uaM HIIK aJIrOpuTMaM, IPUMCHASA U3BCCTHBIC MCTO/bI
IIpHu pCHICHNN CTAHJAPTHBIX MATCMATUYCCKUX 3ada4

[IpumeHaTs TpOCTEHIIME NPOrPaMMHBIE  CpPEACTBA U
3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEPEOMETPUYECCKUX 3a1aY

[IpuBOAMTHE mpPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
NpUPOAE M JKU3HHU, PACMNO3HABATH MPOSIBJICHUE 3aKOHOB
F€OMETPHUU B HCKYCCTBE




6.23

[IpuMeHsITh ~ TOJNlydeHHBIE ~ 3HAHWA  HA  TPaKTHUKE:
aHAJIM3WPOBATh  pCAIbHBIC CHUTyalldd W  NPUMCHSTH
W3Y4YCHHBIC TIOHSATHS B TIPOIECCE IMOMCKA PEIICHHUS
MaTeMaTUYECKH chopMyITUPOBAHHON POOJIEMBI,
MOJICIUPOBATh pPEAbHBIE CUTYallUd Ha SI3BIKE TEOMETPHH,
UCCIICJIOBaTh TIOCTPOCHHBIE MOJIEIH C HCIIOJIb30BaHUEM
T€OMETPHUYECKUX TOHATHH W TeopeM, ammapara ajireOpsl,
pemaTh MpakTHYeCKue 3a7add, CBsI3aHHBIC C HAXOXKICHHEM
T€OMETPUUYECKHUX BEITUIHH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KITACC

Kon
7

HpOBepﬂeMbIﬁ JIEMEHT COAECPKAHNA

I'eomeTrpus

7.1

OCHOBHBIC MOHSITHUS CTCPCOMCTPHM. Tqua, npsaMast, IIJIOCKOCTbD,
IMPOCTPAHCTBO. [lonsiTue 00 AKCHMOMAaTHYCCKOM IMOCTPOCHNUHA
CTCPCOMCTPUN: AKCUOMBI CTCPCOMCTPHUHN U CICACTBUA U3 HUX

7.2

7.3

7.4

B3anMHOE pacnosioKeHHe NMPSMBIX B IIPOCTPAHCTBE: MEPECEKaroIIUecs,
napaJijIesbHbIE M CKpelMBaroImuecs npsamele. [lapamieasHoCTh TPSAMBIX
U TUIOCKOCTEN B ITPOCTPAHCTBE: MapajlIeIbHbIE NIPSMbIE B IPOCTPAHCTBE,
NapajuieIbHOCTh TPEX MPSAMBIX, MAPALIEIBHOCTh NPAMON U TUIOCKOCTH.
VYTIIbIC COHaNpaBIEHHBIMU CTOPOHAMHU, YroJ MEXAy HIpsIMBIMH B
IIPOCTPAHCTBE. [TapannenbHOCTP  IIOCKOCTEW: IapajuleIbHbIE
IUDIOCKOCTH, CBOMCTBA ITapajuleNIbHBIX IuIOocKocTed. [Ipocrenimme
OPOCTPAHCTBEHHbIE  (UIYyphl HA  IUIOCKOCTH:  TETpa’ap, Kyo,
napaJiyIeJIeNuIe ], TOCTPOEHUE CEUEHHI

[lepneHaUKYyISIPHOCTh MNPSAMONM M TUIOCKOCTH: TMEPHEHIUKYJISPHBIC
NPSAMBIE B IPOCTPAHCTBE, MPAMBIE MMAPAIUICTBHBIC U MEPIICHIUKYIISIPHBIC
K IUIOCKOCTH, NPU3HAK MEPNEHAMKYISIPHOCTA NPSAMOW U IIOCKOCTH,
TeopeMa O MpsIMOM MEPHEHAUKYJSIPHOM IUIOCKOCTH. YTUIBI B
IIPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U IIJIOCKOCTBIO, IBYTPAHHBIM Yo,
JIMHEMHBIA yTOJ ABYIpaHHOro yria. lleprneHaukynsp M HaKJIOHHBIE:
pacCTOSTHUE OT TOYKHA 10 IUIOCKOCTH, PACCTOSTHUE OT NPSMOU 10
MJIOCKOCTH, TPOEKIUsT (PUrypbl Ha IUIOCKOCTh. llepneHauKyIspHOCTD
IJIOCKOCTEN: TPU3HAK NEPIIEHAUKYIISIPHOCTH IBYX INIOCKOCTEN. TeopemMa
0 TPEX MEPHECHAUKYIISIpax

[ToHsiTHE MHOTOTpaHHWKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAaHHHUKA,
BBIITYKJIbIE U HEBBIMYKJIBIE MHOTOTPAHHUKH, PA3BEPTKA MHOTOTPAHHUKA.
[Ipu3ma: n-yronpHas npusma, TPaHU U OCHOBAHUS MPHU3MBI, IpsSMas U
HAKJIOHHAsl TMpU3MbI, OOKOBasi W TIOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapamnienenunen, TpsAMOYroJbHBIA TApaIEICUNE] U €r0 CBOWCTBA.
[Iupamuna: n-yronpHass nupamua, TPaHU W OCHOBAHUE MHPAMUIBI,
OOKOBasi W TMOJHAs MOBEPXHOCTh MUPAMU/IBI, TIPABWIIbHAS U yCCUEHHAS
nupamMuga. OJIEMEHThl Tpu3Mbl W nupamuasl. [IpaBuiibHbIE
MHOTOTPAaHHUKHU: TOHSATHE NPAaBUIBHOIO MHOTOTPAaHHUKA, MPAaBUIIbHAs




Ipu3Ma U MpaBUJIbHAS MUPaMU/a, IPABUIIbHAS TPEYTOJbHAS IUPAMUAA U
MpaBWIBHBIM  TeTpadAp, KyO. IlpencraBieHne o  TpaBUIIBHBIX
MHOTOTPAHHHMKAX: OKTaj’Jp, HOACKa’aAp U uKocayapyrue CeyeHus
MIPU3MBI U TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPHUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IIUpaMHAax, IapaJuICIICIIUIICIAx,
IMpaBUJIbHBIX MHOTI'OI'PaHHUKAX

7.6

1.7

Bbluucienue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, NHUaroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTHM M TIOJHOW ITOBEPXHOCTH MPSMOU
NpU3MBL, IUJIOLIAJb OCHOBaHHWM, TeopeMa O OOKOBOM MOBEPXHOCTH
npsMoil mpusMbl. [lnomaas OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTU
IIPAaBWJIBHOW NUPaMHU[BI, TEOpPEMa O IUIONIAAN YCEYEHHOU NMUPAMUIBI.
[Tonsitue 00 00bEMe. OOBEM TUPAMUIBI, TIPUIMBI

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIIAIIMU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEN

11 KVIACC

Kon

6

6.1

6.2

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS
I'eomerpus

[unuaapuyeckass TMOBEPXHOCTb, OO0pa3zylollue UUIUHAPUYECKON
NOBEPXHOCTH, OCh IWIMHApUYECKOM moBepxHocTH. mmmnnp:
OCHOBaHMsSI U OOKOBasi MOBEPXHOCTh, 00pasyromias U OCh, IIOMIATh
OOKOBOI 1 TIOJIHOM TTOBEPXHOCTH

Konnueckass moBepxXHOCTb, 00Opa3yrolue KOHUYECKOW MOBEPXHOCTH,
OCh M BEpPIIMHA KOHMYECKOM MOBepXHOCTU. KoHyc: OCHOBaHHME U
BEpIIMHA, oO0pasywlias HW OCh, IUIOMAJb OOKOBOW U TIOJHOMU
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIre U BhICOTa, OCHOBAHUS
1 OOKOBasi TOBEPXHOCTh

6.3

6.4

Cdepa u map: eHTp, paanyc, imameTp, IIolaib TOBEPXHOCTH Cephl.
B3zaumnHoe pacnonoxenue cdeppl U IUIOCKOCTH, KacaTejabHas
MJIOCKOCTH K cdepe, MIomas chepsl

N300pakeHne Ten BpallleHUs Ha TUIOCKOCTU. Pa3BépTka HMIMHIpa U
KOHyca




6.5

KomOuHanmu Tten BpalleHWs W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OINKCaHHBIA OKOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK, WIIH
TEJIO BpallleHUs

6.6

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00
00BEME TPAMOYTOJILHOTO TapajuleNienunena U CISACTBUS W3 He€.
O0BEM numHIpa, Konyca. O0BEM 1mapa u miomaab chepsl

6.7

6.8

6.9

6.10

[Tono6nple Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMH MTOAOOHBIX TEI

Ceuenus nuiMHapa (MapajuiesIbHO U MEPIEHIUKYISIPHO OCH), CEUEHUS
KOHyca (MapajuieIbHOE OCHOBAaHHUIO M IPOXOSAIIEE Yepe3 BEPILUHY),
CEYCHMS 11apa

BekTop Ha miockoctd W B mpocTpaHcTBe. CloKEHHE U BbIYUTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ducio. Pa3nokeHue BEKTOpa Io
TpEM HEKOMIUIAHApHBIM BekTopam. I[lpaBuno mnapamwienenunena.
Pemenue 3amay, CBA3aHHBIX C NPUMEHEHMEM IPABWI JEHUCTBHU C
BEKTOpaMu

[IpsimoyroiyibHast cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatsl
BekTopa. lIpocreimme 3amaunm B KOOpAMHATAX. YIOJI MEXIY
BekTOopaMu. CKalsipHOE ITPOU3BEECHUE BEKTOPOB. BhIunCiIeHHE YyITIOB
MEXAY NPSIMBIMM U IUIOCKOCTMH. KOOpIMHATHO-BEKTOPHBIA METO.
IIPU PELIEHUU T€OMETPUUECKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NPoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM
pe3yJibTaTaM 0CBOECHHUS OCHOBHOH 00pa30BaTeIbHOM
NMPOrpamMMbl CpeaHero 001mero 0opa3oBaHus

Bnanenue MeTogaMu 10Ka3aTeNnbCTB, aITOPUTMAMU PEICHUS
3aja4; yMeHue GopMyIUpOBATh U ONEPUPOBATH MOHITHIMHU:
OIIpe/IeNICHUE, aKCUOMa, TEOpEeMa, CIEACTBHE, CBOWCTBO,
NpU3HAK, JT0KA3aTeJIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH;
OPUMEHATh HX; yMeHHe (GOpMyJIUpOBaTh OOpaTHOE W
MPOTHUBOIIOJNIOXKHOE YTBEP)KJEHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPBI, HCHOJb30BATh METOJ MaTeMaTUYECKON
WHIYKIUU; TPOBOJAUTH JTOKA3aTENbHBIE PACCYXKACHUS IpU
pElIeHUH 3a/1ad, OLEHUBATH JIOTMYECKYIO0 MPABUIBHOCTH
pacCyXKJI€HHUW;  YMEHHE  OIEpUpOBaThb  IOHATHAMU:
MHO>KECTBO, ITOJMHOYKECTBO, OIEpallMy HAJl MHOXECTBAMU;
YMEHUE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar
JUISl ONMCAHUS peajbHBIX IMPOLECCOB U SBICHUU W IPH
pelieHny 3aJady, B TOM YHCIE U3 JIPYTUX y4eOHBIX
NpPEIMETOB;, YMEHHUE ONEpPUpPOBATh MOHATUAMH: rpad,
CBS3HBIA Tpad, nepeBo, UK, Ipad Ha MIOCKOCTH, YMEHHUE
3aJaBaTh W ONMCHIBaTh Tpadbl Pa3IUYHBIMU CHOCOOAMU;
UCIIOJIb30BaTh Tpadbl P PELICHUU 33a4

YMeHre onepupoBaTh MOHATUAMHU: HATYpPabHOE YHCIIO,
LEJIOE YMUCIIO, CTENEHb C LEJIbIM [O0KAa3aTeleM, KOPEHb
HATypaJbHOM  CTENEHW, CTENEHb C  pallOHAJbHBIM
MMOKa3aTejIeM, CTEICHb C JICMCTBUTEIBHBIM I10KA3aTeJIEM,
jorapudM Yuclia, CHHYC, KOCUHYC M TAHTE€HC TIPOU3BOJILHOTO
yycia, OCTaTOK MO MOAYJIIO, pPalUOHAIBHOE YUCIIO,
HMPPALMOHAIBHOE YHCJI0, MHOYKECTBA HATYPAJIbHBIX, LEJIBIX,
PALMOHAIBHBIX, JICUCTBUTEIIBHBIX YHCeJI; YMEHHUE
HCIIOJB30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIIUK OOIIHiA
JeTUTEeh U HAaMMEHbIIIee 00111ee KpaTHOe, anroputM EBkimaa
Npyu  PELICHWM 3a7a4; 3HAKOMCTBO C  Pa3jIMYHbIMU
MO3ULIMOHHBIMUA CUCTEMaMM CYUCIIEHUS; YMEHUE BBIIOJIHATD




BBIUMCJIEHUE 3HAYEHU W npeoOpa3oBaHMs BBIPAKEHUH €O
CTeTeHAMH U Jorapudmamu, mnpeoOpa3oBaHust APOOHO-
pPAaUMOHAIBHBIX  BBIPAKEHHUW;  yYMEHHE  ONEPHUPOBATH
HNOHATUSMU: NOCJIEJOBATENBHOCTb, apudmernyeckas
porpeccusi, TeOMETpUYecKas Mporpeccus, OECKOHEYHO
yOBbIBaro11asi reOMeTpUYeCcKas IPOrpecchs; yMEHUE 3a1aBaTh
IIOCJIEIOBATEIBHOCTH, B TOM 4YHCIE€ C  IOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHE ONEPUPOBATH MOHATUSIMHU:
KOMILJIEKCHOE YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, (Gopma 3amucH
KOMILJIEKCHBIX qyucen (reomeTrpuueckas,
TPUTOHOMETPHUYECKAS 17§ anredpanyeckas); YMETH
IPOU3BOJAUTH apu(MeTHYecKue ACUCTBUS C KOMIUIEKCHBIMU
YUCIIAMY; IPUBOJINUTH IIPUMEPHI WCITOJIB30BaHUS
KOMIIJIEKCHBIX YHCEJ; ONEPUPOBATH IOHATUSAMM: MATpULA
2x2 u 3%3, onpenenuTeNnb MaTPUILIbL, TEOMETPUUECKUN CMBICI
OIIpENEIUTENS

YMeHue  onepupoBaTh  MOHATHUAMHU:  PaIlMOHAIBHBIC,
UppallMOHAJIBHBIE, MOKa3aTeJIbHBIC, CTCIICHHEIE,
JorapupMUYECKUue, TPUTOHOMETPHUYECKHE YpaBHEHUS U
HEPAaBEHCTBA, MX  CHUCTEMbI; YMEHHE  OINEPUPOBATH
MOHATUSIMU: TOXJECTBO, TOXJIECTBEHHOE IMpeoOpa3zoBaHue,
YpaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHU Y HEPABEHCTB,
PAaBHOCUJIBHOCTh YPaBHEHUM, HEPABEHCTB U CUCTEM; YMEHUE
pemarb ypaBHEHUSI, HEPABEHCTBA U CHUCTEMBI C MOMOIIBIO
PA3JIMYHBIX TPUEMOB; pPEIIaTh YPABHCHUs, HEPABEHCTBA U
CUCTEMBl C  TApaMETPOM;  MPUMEHATH  yPaBHCHUS,
HEPABEHCTBA, UX CHUCTEMBI ISl PELICHUS MaTeMaTUYECKUX
3a/1a4 W 3a7a4 U3 Pa3IMYHBIX O0JacTel HaAyKh U peasibHOU
KU3HU

YMeHue omnepupoBarh MOHATHUSAMHU: (YHKUUSA, YETHOCTh
GYHKIIUM, TEePUOAUYHOCTh (PYHKIHUH, OTPaHUYEHHOCTH
(GyHKUIHMH, MOHOTOHHOCTb (DYHKIIMH, 3KCTpPEMyM (PYHKIIUH,
HauOoNplllee W HaWMEHbIee 3HAYCHWS (QYHKIMH Ha
IPOMEXKYTKE, HEeTpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
byHKIMM, TepBas ¥ BTOpas MPOU3BOJHAA (PYHKIUH,
reOMETPUYECKUA ¥ (U3UYECKUH CMBICT TIPOU3BOIHOM,




nepBooOpazHas, OnpeaesIEHHbIN UHTETPal; YMEHHE HAaXOUTh
acUMNTOTHl  Tpaduka (PYHKIUW; YMEHHE BBIYUCIIATH
MPOU3BOJIHBIC ~ CYMMBI, TPOU3BEACHUSA, YACTHOTO U
KOMITO3HUIINH (PYHKITUH, HAXOJUTh YPAaBHEHUE KacaTeIbHOUN K
rpaduky GyHKOUM; yMEHUE HAXOAWTh IPOU3BOIHBIC
AJIIEMEHTAPHBIX GyHKUUI; YMEHHUE UCIIOJIb30BaTh
MPOU3BOAHYIO I HCCIENOBaHUS (PYHKIUN, HAXOJIUTh
HauOOJIbIIINE W HAUMEHbIIINE 3HAYCHUS (DYHKIIMM; CTPOUTH
rpa@UKy  MHOTOWIEHOB C HCIOJb30BAaHUEM arrmapara
MaTEMaTUYECKOr0 aHalIN3a; MPUMEHSITh MPOU3BOJHYIO IS
HaXO0XXJICHUSI HAWJTY4IIIETO PEIICHUs B MPUKIATHBIX, B TOM
YHUCIIE COLUMATbHO-3KOHOMUYECKUX M (PU3MUECKUX 3a/1a4ax;
HAXOJIUTh IUIOMIAIA U 00BEMBI (PUTYP C TOMOIIBIO MHTETPaa;
MPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJICIUPOBAHUS C
MOMOIIBI0 U PepeHITNATbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: TpapuK (PYHKIUH,
oOpatHast (PyHKIIMS, KOMIO3UIMA (DYHKIUH, JHHEHHAS
byHKIMS, KBaIpaTUUHast PYHKIUS, pallioHalbHas PYHKIHS,
CTeneHHass (DYHKIMS, TPUTOHOMETPUYECKUE (PYHKIUH,
oOpaTHbIe TPUTOHOMETpHUUECKUE (HYHKIIUU, TOKAa3aTeIbHAS U
norapupmMuyeckass (PyHKIMU; YMEHHE CTPOUTH TIpauKku
U3YYCHHbIX  (DyHKUMH,  BBHINOJHATH  MpeoOpa3zoBaHUs
rpaduKoB (PYHKIIUMA, UCTIONB30BaTh rpadUKu JJi1 U3YUEHUS
IPOLECCOB M 3aBUCUMOCTEH, MpHU PEIICHNH 3a/1a4 U3 APYTUX
y4eOHBIX MTPEAMETOB U 33J1a4 U3 PeaIbHOM KU3HU; BBIPAKAThH
bopmynamu 3aBUCUMOCTH MEXTY BEITMYMHAMU;
UCITIOJI30BaTh CBOMCTBA U Trpaduku (PYHKIUHN i perieHus
YpaBHEHUH, HEPAaBEHCTB MW 3aJa4 C I[apaMeTpamu;
M300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOECTBA
pELIeHUN ypaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHHe pemaTh TEKCTOBBIE 3a/la4d Pa3HbIX THUIIOB (B TOM
YyCcJie Ha MPOLIEHTHI, JOJU U 4YacTH, Ha JIBXKEHHE, padoTy,
CTOMMOCTb TOBapOB M YCIYT, Hajoru, 3afadyd U3 oOJacTh
VOPABJICHUS JIMYHBIMU M CEMEHHBIMM  (UHAHCAMU);
COCTaBJISAITb BBIPAKECHUS, YPABHEHHMS, HEPABEHCTBA U HX
CUCTEMBI II0 YCIJIOBHIO 3aJa4d, HCCIEAOBATh ITOJIYYEHHOE
pellieHne M OIEHMBATh MPaBAONOJO0OHOCTh PE3YJbTATOB;




YMEHUE MOJEIMPOBAaTh pEANBHBIE CUTyallUd Ha S3bIKE
MAaTeMaTUKHW;  COCTAaBIATH  BBIPAKECHUSA,  ypPaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl IO YCIOBHIO 3aJa4H,
HCCIIE0BATh ITOCTPOCHHBIE MOJEIN C HCIIOJIb30BaHUEM
anmnapara  anreOpbl, HHTEPIPETHUPOBATH  MOJYyYEHHBIN
pe3yabTaT

YMenue ONEPUPOBATH MIOHATHSIMU: cpenHee
apudmernyeckoe, MenuaHa, HaumOoJblIee W HaWMEHBIIIEe
3HAQ4YEHUA, pa3Max, AHWCHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
YHICJIOBOTO Ha0Opa; yMEHUE W3BJIEKaTh, HHTEPIPETUPOBATH
uHbOpMallMI0,  NPEICTaBICHHYH0O B  Tabimumax, Ha
auarpammax, rpadukax, oTpaXkarollyl0 CBOMCTBA PeasbHBIX
MPOLIECCOB U SIBJICHHM; MPEACTaBIATh HHPOpPMALUIO C
ITOMOUIBIO Ta0IHUIL 151 Iarpamm; HCCIIEI0BATH
CTaTUCTUYECKUE JAaHHBIE, B TOM 4YHUCJIE C IPUMECHEHUEM
rpauuecKux METOI0B U AJIEKTPOHHBIX CPENICTB; FPaPUUECKU
UCCIIEIOBaTh COBMECTHbIE HAOIMIOACHUS C TOMOIIbBIO
JMarpaMM pacCEeUBaHMS U JINHEWHON PErpeccuu

YMeHne onepupoBaTh MNOHATUSMH: CIYYalHBIA ONBIT U
ClIy4yallHO€ COOBITHE, BEPOSTHOCTh CIY4aWHOTO COOBITHS;
YMEHHUE BBIUHCIATH BEPOSTHOCTH C  MCIIOJb30BAHUEM
rpauuecKkux METOJOB; MPUMEHSITh (HOPMYJIBI CIOXKECHUS U
YMHOKEHHS BEPOATHOCTEH, (POPMYITy TTOJIHOW BEPOSITHOCTH,
dbopmyny bepHymim, komOuHaTOpHBIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSTHOCTU pEATbHBIX COOBITHM; yMEHHUE
OTNIEPUPOBATH MTOHSTUSAMMU: ciy4daiiHas BEJINYMHA,
pacrpeneneHue BEpOATHOCTEN, MAaTEMAaTUIECKOE OKHUJIAHUE,
JUACTIEPCUS W CTAaHJAPTHOE  OTKJIOHEHUE  CIy4auHOU
BeTMYMHBI, (QYHKIIMKU  paclpeiesieHus ¢  IUJIOTHOCTH
PaBHOMEPHOTO, IIOKAa3aTEIBHOIO u HOPMAJIBHOTO
pacnpenesneHnii; yMEHUE UCTI0JIb30BaTh CBOMCTBA U3YUYECHHBIX
pacrpeneneHuid  JUisi  pelIeHUs 3a/1ad; 3HAKOMCTBO C
MOHATUSIMU: 3aKOH OOJIBIIUX YHCEJ, METOJIbI BHIOOPOYHBIX
HCCIICIOBAHUM; YMEHHUE TMPUBOAUTH MPUMEPHI IMPOSBICHUA
3aKOHA OOJIBIIUX YHCEI B MPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONEPUPOBATH MOHITUAMHU: COUYETAHUE,
IIEPECTAHOBKA, YHUCJIO COYETAHWM, YHCIIO IEPECTAaHOBOK;
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ouHoM HplOTOHA; yMeHHE MPUMEHSATh KOMOWHATOpHBIE
(GakTbl W pacCyXIeHUs I PELICHHs 3a7a4y; OLECHHBATh
BEPOSATHOCTH peanbHbIX COOBITH; COCTaBIIAATh
BEPOSATHOCTHYIO MOJENb U MHTEPIPETUPOBATH MOJTYyYCHHBIN
pe3yabpTar

YMeHue onepupoBaTh IMOHATHAMHU: TO4YKa, IpsAMasd,
IIJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIIIA,
IUIOCKAW YIOJI, JBYIPaHHBIM Yrojd, TPEXTPaHHBIM yTOI,
CKPEILMBAIOIINECS IIpsIMBIE, I1apaJuIeIbBHOCTh 51
NEPHEHANKYJIIPHOCTh NPSMBIX M INIOCKOCTEHM, YrOJl MEXIY
IIPSAMBIMH, YTOJI MEXAY IPSAMON U IUIOCKOCTBIO, YTOJI MEXILY
IUIOCKOCTSAMH, PAacCCTOSHUE OT TOYKM [0 IUIOCKOCTH,
pacCTOSIHME  MEXAY MPSIMBIMH, PACCTOSHHE  MEXKIY
IJIOCKOCTSAAMM; YMEHHUE MCIOJIb30BAaTh INPU PELICHUH 3a7a4
U3ydeHHble (AaKTbl U TEOPEMBI IUIAHUMETPUH; YMEHUE
OLICHMBATh pPa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA; CTPOUTh
MAaTeMaTUYECKUE MOJCIM C IIOMOIIbIO TI'€OMETPUUYECKUX
IOHATUM W BEIWYWH, pellaTb CBjI3aHHBIE C HUMU
IIPAKTUYECKUE 3a0a4l

YMeHne oneprupoBath MOHITHSIMH: TIOMIAAb (GUTYPBI, 00BEM
¢burypsl, MHOTOTpaHHHMK, NPABWIbHBII MHOTOTPAHHUK,
CeueHHWEe MHOTOrpaHHUKa, KyO, Mapajenenunesa, NpusmMa,
nupamMuja, Gurypa MU MOBEPXHOCTh BpPALLEHUS, LWIMHID,
KOHYC, 11ap, cepa, Iiomaab cepsl, IIonaas TOBEPXHOCTH
nupamMuzbl, TMPU3MbL, KOHYCa, LMIUMHApPA, O0BEM KyoOa,
IPSIMOYTOJIBHOTO TapaijieNienuIeaa, MUPaMHIbl, TPU3MBI,
WIMHpPA, KOHYyCa, 1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHHUS
KOHyCa U LMJIUHApA, NapajuleJbHble OCH WJIM OCHOBAaHMIO,
CeueHue I1apa, MIOCKOCTb, Kacaromascsa cheppl, HUIHHIIPA,
KOHyCa; yMEHHME CTPOUTh CEYEHHE MHOTOTPaHHHKA,
n300pakaTh MHOTOTPAHHUKH, GUTYPHI W TOBEPXHOCTH
BpalllCHUsI, WX CEYCHHsA, B TOM UHCIE C TIOMOIIBIO
DJIGKTPOHHBIX ~ CPEJCTB; YMEHUE MPHUMEHSITh CBOICTBa
reOMETPUYECKUX (UTYp, CAMOCTOSATEIBHO (POPMYIUPOBATH
OTIpeeNeHUs] M3Y4aeMbIX (UTYp, BBIIBHTaTh THIOTE3BI O
CBOMCTBAX MW  MpU3HAKAX TIEOMETpUUECKUx  Guryp,
O00OCHOBBIBaTh WJIM OMNpPOBEPraTh MX; YMEHHE MPOBOAMUTH




kiaccuukanuio  GuUryp 1Mo  pa3iMYHbIM  [PU3HAKaM,
BBITIOJTHATH HEOOXOUMBIC TOTIOJTHUTEIBHBIC IIOCTPOCHUS
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YMeHue  onepupoBaTh  MOHATUSMHU:  JBUXKEHUE B
MPOCTPAHCTBE, MapaUICIbHBI TIEPEHOC, CHUMMETPHsS Ha
IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
no106us, moI00HbIe PUTYpPBI; YMEHUE pacliO3HABATH PABHbIC
U 1M0A00HBIE (PUTYpBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
apXUTEKType; HCIOIb30BaTh T'€OMETPUUYECKHUE OTHOIICHUS
IpU PEIICHUHU 3a/1a4; HAXOJUTh T€OMETPUUYECKUE BEITMUHUHBI
(nnuHa, yron, muomaab, O0BEM) MPU PEIICHUH 3adad M3
JIPYTUX y4eOHBIX MPEIMETOB U U3 pealbHON KU3HU; YMEHUE
BBIUUCIIATh TE€OMETPUYECKHE BEJIWYMHBI (JUIMHA, Yrod,
wiomanb, OO0BEM, IJIOMAAb TOBEPXHOCTH), HWCIONb3YS
U3ydeHHbIe (OpPMYNbI U METOJAbI, B TOM YHCIE: TUIOMIAIh
MOBEPXHOCTH THPAMHIbI, TPU3MBI, KOHYCa, IWIMHIPA,
mwiomanas  cepbl;  00bEM  Kyba,  MPSAMOYTOJBHOTO
napajuiesienunena, NupamMuibl, IpU3Mbl, HWIMHAPA, KOHYCA,
11apa; yMEHUE HaXOAWTh OTHOLIEHHE OOBEMOB MOJOOHBIX
uryp

YMeHne onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAHHATHI
BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOPa Ha YUCIIO,
pa3ioXeHne BeKTopa Mo 0a3ucy, CKaJIIpHOE MPOU3BEICHHUE,
BEKTOPHOE MPOU3BEICHHE, YTOJl MEXKIY BEKTOpaMH; YMEHHUE
UCTIONIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOMA IS
peleHrs] TEOMETPUYECKHX 3a/1a4d U 3a/1ad JPYTUX Y4eOHBIX
IpPEeIMETOB

YMeHue BbIOMpATh MOIXOMSIIMN METOM JUIS PCIICHHS
3a7a4u; MOHMMAaHWE 3HAYMMOCTH MATE€MATHUKH B W3YyUYECHUU
MIPUPOJIHBIX U OOIIECTBEHHBIX ITPOIIECCOB U SIBICHU; yMEHUE
pacrno3HaBaTh  NPOSIBIICHUE  3aKOHOB  MaTE€MaTUKH B
HCKYCCTBE, YMEHUE MPUBOJIUTH MPUMEPHl MAaTEMaTUUECKUX
OTKPBITUM POCCUMNCKON U MUPOBOM MAaTEMaTUUYECKOU HAYKH




HEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 1O MATEMATUKE

IIpoBepsieMbIil 3JIEMEHT COAECPKAHUA

Kon
1 Yucna u BEIYUCIEHUS
1.1 HarypansHabie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHACEI
19 Pannonansupie ymucina. OOBIKHOBEHHBIE W JACCSATHYHBIE APOOH,
' IPOLIEHTHI, 0ECKOHEUHBIE NEPUOANUECKUE APOOH
13 ApudmMeTnuecknii KOpeHb HATypaJibHOW cTeneHu. JledcTBusi ¢
' apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTENIEHU
14 Crenenb ¢ wmenbiM mnokazareieM. CTeneHb C  palMOHAIbHBIM
' nokaszareseM. CBOWCTBA CTEIIEHH
L5 CHHyC, KOCMHYC M TaHIE€HC YMCIIOBOTO aprymMeHTa. ApKCHHYC,
' apKKOCHHYC, apKTAHT'€HC YUCJIOBOIO apryMEHTa
1.6 Jlorapudm yucna. [lecaTuuHbie U HATypalbHbIE JIOTapu(PMbI
JlefictBuTenpHple  yucia.  ApudMeThyeckwe — onepanuu  C
1.7 NEeUCTBUTEIbHBIMUA  yuciaaMu. [IpuOnk€HHBIE  BBIUMCIICHUS,
MpaBUJIa OKPYTJICHUS, TPUKHUJIKA M OLIEHKA PE3YyJIbTaTa BIYMCICHUN
1.8 [IpeobpazoBaHue BHIPAKEHUI
1.9 KowmriekcHble uncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [enbie 1 qpoOHO-paIMOHATBHBIC YPABHEHUS
2.2 HppanunonansHble ypaBHEHUS
2.3 TpuroHoMmeTpuuecKkue ypaBHECHHUS
24 [Toka3zaTenbHble U JOrapuPMUUIECKUE YpaBHEHUS
2.5 [enbie 1 qpoOHO-paIMOHATBHBIC HEPABEHCTBA
2.6 HNppaunonansHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMUUIECKUE HEPABEHCTBA
2.8 TpuroHoMeTpruecKue HEpaBEeHCTBA
2.9 CucTeEMBI M COBOKYITHOCTH YPABHEHUI 1 HEPABEHCTB
2.10  YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMETPAMHU
11 Marpunia cuctemMbl JMHEHHBIX  ypaBHEeHMH. Onpenenurelib

MaTpHuIbl




3 OyHKIMHA U TpaduKu
OyHKIUA, CcnocoObl 3amanus (QyHKWU. ['paduk GyHKIUW.
3.1 B3zaumnao oOpatnbie ¢yHKuuu. UETHbIe W HEu€THBIE (YHKIUH.
[Tepuoauueckue GyHKIUN
OOnacTh ompeaeneHUus U MHOKECTBO 3HadeHWi (QyHkuuu. Hynu
39 ¢bynkun.  I[IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpomexyTku
' MOHOTOHHOCTH (YHKIMU. MakCUMyMbl U MHUHUMYMBI (YHKITHH.
Haubonbiiee u HauMeHblee 3HaueHne QyHKIIUU Ha TPOMEKYTKE
33 CreneHHass (QyHKIMSI C HAaTypaJIbHbIM M LI€JIbIM MOKa3arenem. Eé
' cBoiicTBa U rpaduk. CBoMCTBA U rpaduK KOPHS n-OM CTENEHU
34 Tpuronomerpuyeckue GyHKIUHN, UX CBOWCTBA U IpapuKu
35 [loka3aTenbHass W Jorapudmuueckass (QyHKIMU, UX CBOMCTBA U
' rpaduKu
3.6 Touku paspeiBa. AcumnToTel rpaduxoB ¢yHKuui. CBoiicTBa
' (yHKUMNA, HEMPEPBIBHBIX HA OTPE3KE
3.7 ITocienoBaTeIbHOCTH, CIIOCOOBI 3aaHUs IIOCIEI0BATEIbLHOCTEH
18 Apudmerrueckass W TreomeTpudeckas mnporpeccur. Dopmyna
' CJIOXKHBIX MPOIIEHTOB
4 Hayaia maremaTnueckoro aHanusa
4.1 [TpousBoanas ¢pyukuuu. [IponsBoaHbIe AneMEHTapHBIX PYHKIUI
[IpumeHeHne MPOU3BOAHOW K MCCIENOBaHUIO (YHKUUNA Ha
4.2 MOHOTOHHOCTh M JKCTpeMyMbl. HaxokaeHue HauOoJsblIero Hu
HAaMMEHBIIETO 3HAaYeHHs (PYHKIIMU HA OTPE3KE
4.3 [TepBooOpaznas. Unurterpan
5 MHoecTBa 1 JIOTHKa
51 MHo»xecTBO, onepaluu HaJl MHOXecTBamMu. JuarpaMmmbl Didniepa —
' Benna
5.2 Jloruka
6 BeposaTHOCTh U CTaTUCTHKA
6.1 OnwucarenbHasi CTaATUCTHKA
6.2 BepositHOCTh
6.3 KomMOuHnaropuka
7 ['eomeTpust
7.1 QuUrypsl Ha IIIOCKOCTH




7.2

HpHMLIe H IINIOCKOCTHU B IIPOCTPAHCTBC

7.3 MHororpaHHuKu
7.4 Tea 1 MOBEPXHOCTH BpAIICHUS
7.5 KoopuHatel 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
Marematuka: airebpa W Havajlla MaTEMaTUYECKOro aHajiu3a, TeOMEeTpHsl.
I'eometpus, 10-11 xnaccsl/ Atanacsn JI.C., byry3zo B.®., Kagomnes C.b. u
npyrue, AkunmoHepHoe obiectBo «M3natenbctBo «IIpocBenienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Mertoauueckue pexkomenaanuu Kk yaeonuky Artanacsa JI.C. 10-11 knaccsr;

[Toypounoe mianupoBanue kK yueoHuky Atanacss JI.C. 10-11 kmaccer

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgia.ru/
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