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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OHUM U3 0A30BBIX KyPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonbKy JTOrM4YecKOe MBILIUIEHUE, (POpMHUpPYEMOE PU U3YUEHUH 00yYarOIUMUCS
NOHSATUWHBIX OCHOB TE€OMETPUHU, MPH JOKA3aTEIbCTBE TEOPEM M MOCTPOCHUU
HENOYKHU JIOTHUECKUX YTBEPKICHUI MPH PEIICHNH T€OMETPUIECKUX 3a]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA IpHU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[{enp ocBoeHus mporpamMmbl yaeOHOTO Kypcea «['eomeTpus» Ha yrimyOnéHHOM
YpOBHE — pa3BUTHE UHIUBUAYAIBHBIX CIIOCOOHOCTEN 00yUaIOUXCs MPH N3YICHUN
F€OMETPUH, KaK COCTaBISIOIIEH MpeaMeTHo obnactu «MaremaTuka U
uH(pOpMaTUKa» yepes oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee r1yOOKMX r€OMETPUUECKUX 3HAHUM U IeUCTBUM, CIEU(PUYHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOTO MPOPeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCTIOJIb30BaHNEM MaTEMAaTHUKH.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETpPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMpPSIIONIMMH U YCUITMBAIOIIUMU KypcC 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciiMpeHe NpeACcTaBlIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbI U
¢dbopMHpOBaHNE OCO3HAHMS B3aMMOCBS3M T€OMETPUH C OKPYIKAIOIITIM MHPOM;

dbopMupOBaHHE TMPENCTaBICHHUS O TMPOCTPAHCTBEHHBIX (QHUTypax Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJSIOUIMX OINUCHIBATh U HU3y4YaThb
pa3HbI€ SBJICHUS OKPYKAIOLIEr0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHSMH O
MPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMUpOBaHNE YMEHUS paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tela BpalleHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIENIH;

(dbopMUpOBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IPOBEJCHUM PACCYKACHUN;

(opMUpOBaHNE YMEHHS BIAJE€Thb METOJAMH JI0KA3aTEIbCTB M aJITOPUTMOB
pelieHus, YMEHUS X IPUMEHSATh, IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKICHUS B XO/1€
pellleHus] CTEPEOMETPUUECKUX 3a/lad W 3a/Jay C MPAKTUYECKUM COJACpKAHHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSl PEATBHBIX CHUTYAIlMi, HCCIEAOBAHMS TOCTPOCHHBIX MOJENEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBIKEHNUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH pacmpeiensercs He TOJbKO 10
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITUITHAIBHBIM BOIIPOCAM O00yYaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN O0YUYaIOMINXCsl, PACIIUPSS U YTITyOJIsist
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTENIbHBIX MpOrpaMM, OOECHeUUuTh YIIIyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wuzyuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJ€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajulelIbHble M CKpeIIMBaroImuecss npsmble. [Ipu3Hakm CKpemumBarOmuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNbHOrO MpoeKTUpoBaHus. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenne
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPSAMOM M IINIOCKOCTH, TEOopemMa O IIpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEMN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOrpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaJUIeIEIUIIE] U €To cBolcTBa. KpaTuaimue
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, MpaBUibHAs U yCeUEHHAas
nupamusibl. CBolicTBa péOep MU OOKOBBIX TpaHEH MPaBWIHLHON MHUPAMHIBIL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, IWaroHaid, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU MUPAMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyronmpHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpa3ymoInmue TMoBepxHOcTeld. Tema BpaieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxeHue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CerMEeHTa.

KoMOuHanun Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOmaab chepsl U e€ dacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPALICHUS: CEYEHUs TUINHIpPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYILEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PEIICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LEHTPAJIbHASI CUMMETpUS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYI MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOUN HIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUSA, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KI€HU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 00opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTh K TPYyAy, OCO3HAaHWE IICHHOCTH TPYAOTIOOUs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHME IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM JIeITeIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHUH IO aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BEIOMpATh CMOCOO pemieHns y4eOHOW 3amaud  (CpaBHHMBATh HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THUIIOB, AHATU3UPOBATh,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOHYy pELICHUS 3aJauH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NpEe3eHTAlNN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPHAHTHI PEUICHUI ¢ YYETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pEIICHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIH U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpU pelleHHH Y4eOHbIX 3a4a4, HNPUHUMATh 1€lb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHMHoBbIX (opMax paboThl (0OCykAeHHS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKCHHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMHU, CBS3aHHBIMU C  CEUCHHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

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

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0KJEHUE FTEOMETPUUYECKUX BEJIMYUH, IPUMEHSSI U3BECTHBIE METOIbI TPU
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HWHTEPIPETUPOBATH HWH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

e IMPUMEHATH TIOJYyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
npolecce IOMCKA  pEelIeHUusT MaTeMaTU4ecKd  CcPOpMYyJIMpPOBAHHOMN
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM IT'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOH U c(pepruyeckor MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKEeHUE c(hephl U MITOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHAIIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4daemble (UTYpBI, BBHINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMU, BEIYMCIICHUE PACCTOSTHUNA OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M POXOSLIUE YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJaralolMX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIE MOHSTHSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBAHHON MPOOJIEMBI, MOJECIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX 3Tamax pPa3BUTHSI FEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriieckue o0pa3oBaTe/bHbIE
padoThI padoTsI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHocn, MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasmeie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHamuTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe u 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, O606III€HI§C " 17 9
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUIIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, apajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOYKA, IPSAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
npaBuiIa N300paKEeHUS Ha PUCYHKE
IIJIOCKOCTH, IapaJUICIIbHBIX IPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJTyIPOCTPAHCTBO

[onsaTus: mepecekarmuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v miIoCKOCTh;
MOJTyIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 00OBEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00bEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHne cedyeHuit mupamMmuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOASAT Yepe3 UxX
p€opa. M3o0pakeHue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAST Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MTOJIYYEHHBIX MIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMU

13

N3006paxeHune cedeHnit nmupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms




IIOJIyYEHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU LIBETaMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeoB AJis1 HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHrid MpSIMbIX U
IIOCKOCTEH

MerTon ciie1oB 1Sl IOCTPOSHUS CEUSHUH.
CBoiicTBa IepeceueHuil MPsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOCHUS

20

[ToctpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX '—IepTe)KeI\/II M 3aII1UCh 111aroB
TIOCTPOCHHSI




21

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYroJbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. McTtopust pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumnoe pacnoioxkeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemrBaroumxcs
npsimbix. [lapanienbHble npsiMbie B
IIPOCTPAHCTBE

Teopema o0 CylieCTBOBaHUM U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TPSIMOM, IPOXOIAIICH Uepes
TOYKY MPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsiIMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamiensHOCTB TpeX NpsiMbIX. Teopema
0 TpEX mapauleabHBIX NpsAMbIX. Teopema
0 CKpPELIMBAIOUINXCS MPSIMBIX

[TapaynensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJLJIEILHOTO
npoekTupoBanus. 300pakeHne pa3HbIX
¢buryp B mapamienTbHON MPOSKITUU




28

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMbIMU

29

3amayu Ha JJ0KA3aTeabCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaJyIeIbHOCTHU MPSAMON U MJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3a4a4U Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBA3aHHBIE C
[apauIeIbHOCTbIO NMPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

ITocTpoeHue ceueHus, MPOXOIALLETO
yepes IaHHYI0 MPAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPyTron npsamoil. Pacuér
OTHOUIEHUI

[TapannenpHas TpOEKIUs, TPUMEHEHUE
JUISI TIOCTPOEHUS ceueHU Ky0a 1
napayuienenumneaa. CBoicTea
napajureJienumne/1a U IpU3Mbl

[TapannensHbie miockoctu. [Ipuznaku
MapajieIbHOCTH IBYX IJIOCKOCTEH
Teopema 0 mapaieIbHOCTH U

CANMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOI[&IH.ICfI 4epe3 TOUKY, HE




MIPUHAJICHKALLYIO TAHHOM MIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napajuieabHbIX MIOCKOCTEN: O
[apaJUIEIbHOCTHU IIPSIMBIX IIEPECEUCHUS
IpU NMEPCCCUCHNU ABYX IMApaJIIICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa napajuiesIbHbIX IIIOCKOCTEH:
00 oTpe3Kax MnapajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTy MapajiieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JIBYMsI MTapaJIeTbHBIMU TIOCKOCTSIMHU

38

39

[ToBTopenue: Teopema ITudaropa na
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenunesa

41

42

43

Brruncnenue UIMH OTpE3KOB B KyOe U
IPSAMOYTOJIBHOM Mapajuleenumesie

IlepneHAUKyYISAPHOCTD NPSAMON U
rockocty. [Ipusnak
NEPHEHAUKYISAPHOCTU IPSIMOMN U
IIJIOCKOCTH

[IepnieHAUKYIIAPHOCTH NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTHU IIPSIMOMN U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

44 yepe3 TOUYKY IPOCTPaHCTBA U
HEePHEHIUKYJIAPHOH K MJIOCKOCTH

45 [TnockocTH U epHeHANKYISIPHBIE UM
npsIMbIe B MHOTOI'paHHHKaX

46 [TnockocT U nepreHANKYIJIIpHbIE UM
npsIMbIe B MHOTOI'paHHHKaX
[TepnieHMKyAp U HAKIOHHASL.

47 [TocTpoeHue neprneHAuKyIsApa u3 TOUKU
Ha MPSIMYIO
[leprieHauKyJIISIp U HAKJIOHHASL.

48 [TocTpoeHue nepneHAnuKyIsspa u3 TOUKU
Ha MPSIMYIO

49 TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast 1 oOpartHas)

50 Teopema o Tpéx nmepreHAuKyIspax
(mpsimast u oOpaTHast)

51 Yron Mmexay CKpenuBarmuMUCs
PSIMBIMH
[Tonck neprneHAuKYISIPHBIX MPSIMBIX C

52 MIOMOIIBIO TIEPTICHINKYJISIPHBIX
IJIOCKOCTER

53 OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceueHuit kyoa, mIpU3MBL,

54 NPaBUIBHOIN MUPAMUIBI C TOMOIIBIO

opTor OHaJIBLHOM MMpOCKINU




55

[Moctpoenue ceuenuii Kyba, mpuU3Msbl,
NPaBUIBHOHN MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW POEKIIUH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II10cKOCTU. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHIuKyIIPHOCTH MPSIMON
U TJIOCKOCTH KakK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO MJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

61

Crioco0Ob!I ONyCTUTh MEPIEHAUKYIISPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KonTponbhas pabora "B3aumuoe
PacroJo)KeHUe NPSAMBIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: yron Mex 1y NpssMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpEHME: YTOT MEKITY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIUYMCICHUS
yTia MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

66

67

68

69

JIByrpansbliii yroj. CBONCTBO JTMHEWHBIX
YIJIOB JBYTPAHHOTIO yria

[leprieHAMKYISAPHBIE TIJIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYIISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyJISpHOCTH
IIJIOCKOCTEM; TeopemMa o0 IpsiMoi
nepecedeHus IByX II0CKOCTeH
NEPIEeHIUKYISPHBIX TPEThEel MIOCKOCTH

[TpsMoyronbHbIM napamienenunesn; Kyo;
U3MEpPEHUs], CBOICTBA IPSAMOYTOJIBHOTO
napajenenunesa

70

Teopema 0 quaroHanu NpsAMOyIrOJIbHOTO
napajielienunesa u clecTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘IGCKI/IC U MPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHIUBArOIHUECH
MpsAMbIC, ITaPAJICIIBHBIC INIOCKOCTU B
CTaHJAPTHBIX MHOTOI'paAaHHHUKAX

Hapa napaJiliCJIbHbIX IUIOCKOCTEN Ha
CKPCHIMBAIOIIHNUXCA NPAMBIX, PAaCCTOAHUC
MCKAY CKPCHIMBAOIIIUMHACA IPAMBIMUA B
MMPOCTBIX CUTyalUIX




74

PaccrosHue oT ToukHn J0 IIIIOCKOCTH,
pacCcTodHuEC OT HpﬂMOfI J0 IINIOCKOCTH

75

Brruucnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHANKYJIIPHON
IUIOCKOCTH

76

77

78

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIs
TpexrpaHHbIX yrioB. Teopema
[Mugaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JUJIs TPEXTPAHHOTIO yIJIa

DneMeHTbI chepuuecKoil reOMEeTPUU:
reoJIe3nYeCKue JIMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrossHus"

79

80

81

CucremaTtu3zanus 3HaHUN
"MHOrOorpaHHUK 1 €ro 3J1eMeHThI"

ITupamuga. Bunsl nupamua. [IpaBunsHas
nupamua

[Ipu3ma. IIpsamas u HaKJIOHHAS IPU3MBI.
IIpaBunbHas npuszma

82

83

84

[Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo
Brinykiible MHOrOorpanHuku. Teopema
Olinepa

Brimykiibie MHOrOrpanHuku. Teopema

Oiinepa. IIpaBunpHbIEe N
MIOJIYIIPAaBUJIbHBIE MHOTOTPAHHUKHU

85

Kontponbnas pabora "MuororpanHuku"




86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B 1
IPOCTPAHCTBE
87 CyMMa BEKTOPOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuio mapannenenunena 1
90 YMHOXKEHUE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISXKAIIUX B OJTHOM 1
TUIOCKOCTH
92 CkansipHO€ pOU3BEICHUE 1
03 Brrunciienue yriia Mexay BeKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
97 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
100 Wrorosas koHTposibHas paboTa 1
101 HToroBas KOHTpOJIbHAsA paboTa 1
102 O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME




11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
IToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha IUVIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkalispHOE 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria 1
MEXJly BEKTOpaMH B IpOCTpaHCcTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, 1
IPOXOJsIIeH yepe3 JBe TOUKu"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe nmpousseneHne 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IpOorpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
pOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEX]y MPSMBIMH B MHOTOTpaHHUKAX
11 AHaJIUTHYECKHEe METO/IbI pacuéTa yria 1

MCXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyIa pacCTOSIHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOpIMHATAX

13 Haxoxnenue paccTostHUi OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
MJIOCKOCTH B IPABUJIBHOU MUPAMU/IS

15 KontponbHas pabora "AHanutuueckas
reomeTpus"

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CedeHnsi MHOTOTPAaHHUKOB: METO/T
CJIEIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIC TJIOCKOCTH, IepeceyeHuUst
MPSAMBIX U TJIOCKOCTEH

19 [TapamienbHbIe IPSIMBIE U TNTIOCKOCTH:
napajieIbHbIe CeUEHUS

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:

21 YIJIBI MEX]1y CKPEIIMBAIOIIUMHUCS
IPSIMBIMU
[TeprieHTUKYISIpHBIC TIPSIMBIC U

29 MJIOCKOCTH: CTaHIaPTHBIC IMaphl

NEePHEHANKYISIPHBIX IUNIOCKOCTEN U
IIPSIMBIX, CHMMETPUU MHOTOI'PAHHUKOB




23

[lepneniuKyIsIpHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYIIApax

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MO TN
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIEH, COOOpaXKeHUsI 1O 100Ut

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs
TJI0IAIEH, COOOpaKEHUS 1O 100U

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
Konrponsnas pabdora "[loBropenue:

MHOT'OI'PAHHUKHU, CEYECHUS
MHOT'OIPAHHUKOB"

O61éM Tena. OObEM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 06 yaABOCHHH Ky0Oa, O
KBaJIpaType Ky0a; O TPHCEKITHH yTiia




33

CrepeoMeTpuueckre 3aJau, CBSI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipuxnagueie 3a1a4n, CBI3aHHBIE C
BBIUMCIICHHEM 00bEMA MPSIMOYTOJILHOTO
napajuienenunena

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuuecKkue 3aJa4u, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
IPU3MBI

37

[pukiagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Brruncnenue 005EMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM NPU3MBI

Brrurcnenne 00bEMOB TEJ ¢ TOMOIIBIO
omnpenenéuHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyrna 00bEMA TUPAMUIBIL.
OTtHoteHNEe 00bEMOB TUPAMU] C
O0IIUM YTIJIOM

41

®opmyna 00bEMa MUPaMUABI.
OTtHomeHne 00bEMOB TUPAMUT C
OOIIUM YTIIOM

42

43

CrepeoMeTprUYEeCKHE 3a/1a4i, CBSI3AHHBIE
¢ 00bEMaMU HAaKJIOHHOW MPU3MBI

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OOBbEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI

46 [Ipumenenue 06bEMOB. BeruncieHue
paccTosiHUS A0 IUIOCKOCTH

47 Kontponbhas pabota "O6beM
MHOTOTpaHHUKA"
unusapudeckast TOBEPXHOCTb,

48 o0pa3yronue MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [pssmMoit KpyroBoi HUIHHIP.
[Imomaap MOBEpXHOCTH HUAIMHIPA

50 Konuueckas moBepXHOCTb, 00pa3yroliue
KOHHYECKOU moBepxHocTU. Konyc

51 CeueHue KOHYyca MIIOCKOCTBIO,
napauieIbHOM MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommane 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MMOCTPOEHUEM CEUCHUHN HWJINH]IPA,
KOHYycCa




56

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUCHHI IIMIINHpA,
KOHYyca

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpuuecKkre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUEHHH TIIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

[MpuknagHble 3aa4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpPEHME: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00HS

68 Paznuunbie KOMOMHALIMY TEI BpaIleHUS
Y MHOTOIPAaHHUKOB

69 3agauu o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"

70 3agauu o Teme ""Tena u MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena n
MOBEPXHOCTHU BpaleHus"

79 O0BeéM munuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brrurcnenue 00bEMOB TEJI ¢ TTOMOIIBIO

73 onpeaenéHHoro unrerpaita. Oobpém
KOHyca

74 IInomiaau 00OKOBOI M MOTHOMU
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC

75 C BBIYHCIIEHHEM 00BbEMOB IIMIIMH]IPA,
KOHyca

76 [Tpuxnanueie 3anaun no reme "OOBEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 1Iapa 1 MapoBOTo CEKTOpa.

77 Teopema 06 00BEme mrapa. [Tnomans

cdepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, [apoBOro CETMEHTA U 1LIapOBOI0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaneio ceprr. COOTHOIICHUS
MEX]Ty TUIOIIASIMU TIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TEN

79

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100UH.
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IIaIe TOBEPXHOCTEN

80

81

82

83

KonTtponsnas padora "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"

JIBM>KEHHUS IPOCTPAHCTBA.
OtoOpaxenusi. JIBHKEHUS U PaBEHCTBO
¢uryp. OOmne cBoHCTBa IBUKEHUIN

Buab!l nBrkeHH: TapauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKpYT IPSIMOM

[IpeobpazoBanus nonoous. [psimas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bektops! B
npocTpaHcTse”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
¥ METOJIOB Kypca reomerpuun 10—11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B IpoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmonsTuit
¥ METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"BekTopsl B mpocTpaHcTse"

88

Ob6o6maromee mosropenne 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBe"

89

Ob6o6maromee mosropenue 11 moHsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O06beM MHOTOrpaHHUKA"

91

O6o06matomiee moropenue 11 monsTuit
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"[Tmomrany MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHIt
U MeToJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlns 3HAHWI1:




"TTnomaamu MOBEPXHOCTU U OOBEMBI
KpyrJibix Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HroroBast kKoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3alurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH " €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTepeoOMETpUH Kak
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Wcropus pa3BuTus CTEpeOMETpUH Kak
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pa3BUTHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBuUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon x
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATUSMU: TAPAJUIETBHOCTh W MEPIECHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEM
74 KnaccugumupoBars B3auMHOE pacrioyioKeHHE MPSIMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHUSMH: JABYT'PAaHHBIN YTOJI, TPaHH IBYTPAHHOTO yTJa,
7.5 pedpo IBYrpaHHOIO yriia, JMHEHHBINA YroJl IBYTPaHHOTO yTia, TpaaycHas
Mepa JBYTPaHHOIo yria
76 OnepupoBaTh MOHATHUSMU: MHOTOTPAaHHUK, BBIMYKJIBIH U HEBBIMYKIIBIHA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPAaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHUKOB (MHMpamujia, MpU3Ma,
' NpSMOYTOJIbHBIN Mapasienenunesn, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHMKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKJIBIE W HEBBITYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE H  HAKJIOHHBIE TIPU3MBI,
napaJiesIenue bl)
79 OnepupoBaTh MOHSATHSIMH: ceKymiast IJI0CKOCT, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIIBI  TOCTPOCHHUS  CEYCHWH  MHOTOTPAHHHUKOB,
' UCIIOJIB3YsI METO/I CIIC/IOB
CTpouTh CEYEeHHST MHOTOTPAHHHKOB METOJOM CIIEIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (pUTYp:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOXIEHHUE TEOMETPUIECKUX BEIHUYUH IO 0Opa3nam
WIM aJTOpUTMaM, MPUMEHSsS WM3BECTHbIE aHAJIUTUYECKHUE METONbl IpH
7.12 pelIeHNH CTaHJAPTHBIX MaTeMaTUYeCKUX 3a/Jad Ha BbIUMCIICHHE
pacCTOSAHUN MEXIy JABYMS TOYKAaMH, OT TOYKU 1O MPSMOU, OT TOUKHJIO
TUIOCKOCTH, MEX]Ty CKPEIIMBAIOIIMMUCS MPSMBIMU
713 Pemarp 3a1aun Ha HaXO0XAEHUE T€OMETPUUYECKUX BEIUYHH M0 00pa3iam

HIIW aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUC MCETOJbI ITpH




pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCJICHUC YTIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPAMBIMH, MCXKIY HpHMOﬁ Hn IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, NIBYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BBIYUCIISTH COOTHOIICHUS

714 MEXIY IJIOIAISIMU MOBEPXHOCTEH, o0BEMaMu 0T00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHSATUSMU: CHMMETPHUS B TPOCTPAHCTBE, LIEHTP, OCh H
' IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANoJaralolliuX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCJIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpumensaTh mnpocTellne MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAITMOHHBIC CUCTEMBI ITPH PEIICHUH CTEPEOMETPUICCKIX 3a]1ad
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
' JKU3HU, Paclio3HABaTh MPOSBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[TpuMeHsITh MOTy4YeHHBIC 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATh peallbHbIE
CUTYallUU ¥ IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MMOUCKA PEIICHUS
MaTeMaTHuecku  cHOpMyIHpPOBAaHHOW  MPOOJIEMBbI,  MOJIEIHUPOBATH
7.20 pealibHble CUTYyalldd Ha SI3bIKE T€OMETPHUH, MCCIEOBATh MOCTPOCHHBIE
MOJICJTH C UCTIOJIb30BAHUEM T€OMETPHUCSCKUX TTOHITHIA B TEOPEM, aIapara
anreOphl, pemaTh MPAKTUYECKHE 3aJavd, CBSI3aHHBIC C HaXOXICHHEM
TEOMETPHUSCKUX BEIIMINH
11 KUIIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero oo1ero oopa3oBanusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATHSAMU: IIWIHHIPHYECKAs TOBEPXHOCTh, 00pa3yromiue
6.1 [IWIHHJIPAYECKON TMOBEPXHOCTH, IHJIUHAP, KOHWYECKas ITOBEPXHOCTD,
' oOpasymomme KOHHYECKOHM  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacrnioznaBath Tena BpameHus (IHJIMHADP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI MOTyUEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIApOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI M IUIOIMIAAM TMOBEPXHOCTEHW TN BpAIICHUS,
TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINMKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHK
IMOAOOHBIX TEN

6.9

N300paxkaTh n3ydaeMble (QUTYPBI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE (BBIHOCHBIE) IUIOCKHME 4YEPTEXKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEUYCHHUS Tel
BpallleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEoOpPa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumensTh reomeTpuueckre (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3aaa4, IPEAnoJaratommux HECKOJbKO MIaroB pCeHICHUs, €CIIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbINONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUNU BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKAJIPHOE TNPOU3BEIAECHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOPOB U INPOU3BEACHHE BEKTOpAa Ha YHUCIO, yTOJ
MEX/1y BEKTOpaMHU, CKaJSpHOE MPOU3BEACHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B I[eKapTOBOf/'I CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3alaYr HAa IPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemrate 3amaun Ha [JOKa3aTElIhbCTBO MAaTEMAaTHUYECKHUX OTHOIICHHN M
HaXO0XIACHUC T'COMCTPHUIYCCKUX BCIWYHH I10 06pa3uaM WM aJirOpuTMaM,
IIPpUMCEHAA HN3BCCTHBIC METOAbI npu pPEIICHUA CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTEWIMe IIPOrpaMMHBIE CPEACTBA U JIJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKHUX 33124

6.22

6.23

IIpuBOoaUTE MpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE U
JKU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTyUYEHHBIC 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh peasibHbIC
CUTYallU{ U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIMpPOBAaHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CUTYyalluu Ha SI3bIKE T€OMETPHUM, UCCIENOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUH U TE€OpeM, annapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HAXOXICHHEM
T€OMETPUYECKUX BEITUUNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHoBHbIE TOHATUA cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsTHEe 00 aKCMOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIEJCTBUS U3 HUX

1.2

7.3

7.4

B3aumHoe  pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pECEKarolIUecs,
napajuleJibHble M CKpeluBarouyecs: mnpsMble. [lapamnenbHOCTh HpsMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MAPAJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIOJl MEXJIy TMpsSMbBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEH: NMapajuieiabHble IUIOCKOCTH, CBOWCTBA MapalIeIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCTBEHHBbIE (UTYPBHI Ha IJIOCKOCTH: TETpad.p,
KyO, mapaJienenumnes, moCTPOeHUe CeUeHu

HepHeHZ[I/IKy.]UIpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: TMCPICHIAUKYIAPHBIC MPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE ApaJIEIbHbIE U MEPIIEHINKYISPHBIE K TUIOCKOCTH, MTPU3HAK
MEePHIEHIUKYISIPHOCTH MPSMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYISIPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXY NPSIMOU U MIIOCKOCTHIO, IBYTPAHHBIN
yTOJ1, JUHEHUHBINA YToJl IBYTPaHHOIO yruia. [lepreHIuKyisp U HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (GUTYpPHI Ha
IJIOCKOCTB. [IepreHIMKyIIpHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHAUKYIIIPHOCTH JIBYX
mrockocreil. Teopema 0 TpEX MeprEeHANKYIIpax

IlonsiTHE MHOrOrpaHHHKAa, OCHOBHBIE D3JEMEHTHl MHOIOI'DAHHHUKA, BBIIYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: Nn-yronbHas
Mpu3Ma, TpaHU M OCHOBAHUS IPU3MBI, IpsiMas U HAKJIOHHAs MPHU3MBI, OOKOBasl U
MIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMoOyroiapHbIN Napajuieaenunes
u ero cpoiictBa. [Iupamuaa: N-yronbHas nupaMuja, TpaHd U OCHOBaHHUE MUPAMUIBbI,
O0KOBas U IOJIHA MOBEPXHOCTh NMHUPAMUbI, MIPaBHIIbHAA U yCeu€HHas MUpaMuja.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUiIbHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPaBWJIBHOIO MHOTOTpaHHMKA, NpaBUibHAs NpuU3Ma M MpaBUibHAs MUPAMMIA,
NpaBUJIbHAS TPEYTOJbHAs MUpaMUa U IPaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUYKH, MPSAMOH, MIIOCKOCTH.
DOneMeHTbl CHUMMETPUM B  [UpaMHMax, HNapajuleJenumenax, IMpaBHIbHBIX
MHOT'OTPaHHHUKAX

7.6

Borunicnenue 31€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. [liomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOMIAb




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM mpu3Mbl. [1nommans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuibl, TeOpemMa O IUIOIIALU
yceuéHHol nupamupsl. [Tonstue 06 06béMe. OObEM MHUpPaMUIbl, IPU3MBI

1.7

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MKy TUIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yroIIye MINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEepXHOCTH. LlMmuHAp: OoCHOBaHUSA M OOKOBas MOBEPXHOCTb,
o0pa3yromias u ock, IO > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yrollne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW MOBepXHOCTH. KOHYC: OCHOBaHME U BepIINHA, 00pa3yromas
1 OCh, TUIONIA]Ib OOKOBOW M TIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ytoliue
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

Cdepa u map: HeHTp, paanyc, 1MaMeTp, IIoLaab MoBepxXHoCcTH cheprl. BzaumHoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, Tionans

cepsl

6.4

6.5

6.6

N300pakeHne TN BpalleHus Ha IJIOCKOCTH. Pa3BépTka mumHapa u KOHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlCHHs

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJBHOIO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[lonobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXIy  IUIOMIAJSAMU
MOBEpXHOCTEN, 00BEMaMH MOAOOHBIX TET

Ceuenust mMaMHIpa (MapayuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHsl KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXOAAIIEe Yepe3 BEPUIMHY ), CEUSHHs L1apa

BCKTOp Ha TIOCKOCTH U B IIPOCTPAHCTBEC. CrnoxxeHre U BBIUMTAHHC BCKTOPOB.
YMHOXEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHbBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

IIpsimoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBE. KoopamHaTel BEKTOpa.
IIpocreiimue 3amaun B KOOpAMHATaXx. YTroil MexIy Bekropamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB. BhIUMCIIEHUE YITIOB MEXKAY NPSMBIMU U INIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BnageHnue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHHS 3a1ad;
yMeHHe (GOpMYJIMPOBAaTh M OINEPUPOBATH IMOHATHSAMU: OIPECIICHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMYyITUPOBATH
0o0paTHOE W HPOTUBOMNOJIOXKHOE YTBEPXKAECHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHWS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEPUPOBATh MOHATUAMU: MHOXKECTBO, ITOAMHOXKECTBO, ONEpALIMU Hal
MHOXECTBAMH; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX MPEIMETOB; yMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMM: HATypajbHOE YHMCIIO, LIEI0€ YHUCIIO,
CTETIeHb C IIEJTBIM ToKa3aTeeM, KOPEeHb HaTypaIbHOW CTETNEHH, CTEIICHb
C palMOHAIBbHBIM  [OKa3aTeJleM, CTeNeHb C  JeHCTBUTEIbHBIM
NoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJIYJIIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIBIX,
palMOHANBHBIX, JIEHCTBHTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOriee kpaTHOe, anropuT™ EBKITHIA MpH pelrieHn  3a1ad; 3HAaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS; yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH W MpeoOpa3oBaHMs BBIPAKCHUH CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX

BBIpa)KeHHﬁ; YMEHUE ONECPpHUPOBATH IMOHATHAMHU: ITIOCICAOBATCIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJaBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ncia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTh TNPOU3BOAMTH apuU(METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PallMOHAJIBHBIE, UPPALMOHANIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpOM; IPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MAaTEMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U pealibHOM JKU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMU, HauOoJblllee U HauMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXKYTKE, HeMIpepbIBHAS (DYHKIIMSA, aCUMIITOTHI rpaduka
GbyHKIUM, 1epBasi ¥ BTOpasi MPou3BoAHAs (YyHKIUU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUNCIATh IPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIM, HAaXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJIUTh HauWOOJbIINE W HAMMEHBIIWE 3HAuCHUsS (DYHKIUH; CTPOUTH
rpauKi MHOTOWIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4YeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJAHYIO Il HAXOXKIEHUS HaWIy4IIero
peIlIeHUs] B NPUKIAJHBIX, B TOM 4YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIANA U 00BEMBI PUTYp C TTOMOIIBHIO




HUHTCrpaia, NpUuBOAUTL MPUMCPBI MATCMATHYCCKOI0 MOJACIIMPOBAHUA C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUM; YyMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpaduKoB (PyHKIHUH, HCIOIb30BATH I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUU 3a/1a4 U3 JAPYTUX YYeOHBIX MPEAMETOB M
3ajJjay U3 peaslbHOM JKM3HU; BbIpaXaTh (GOpPMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA AJIs peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHU YPaBHEHHM, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, 0JIM U YacTH, HAa ABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIEeHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPaBEHCTBA U MX
CUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBbI II0 YCIOBHIO 3aJayH,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(dMeTHUeCcKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHMCIIOBOrO HabOpa; yMEHHE U3BJIEKATh, UHTEPIIPETUPOBATD
nH(popMaIrio, MPEeJICTaBICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUI; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C MPUMEHEHHEM TpauuecKux
METOJIOB U AJIEKTPOHHBIX CPECTB; Ipa)UueCKH NCCIET0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIy4aiHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4YallHOI'O COOBITUS; YMEHHUE BBIYMCIATD
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHyu, komOuHaTOpHbIE (HaKTHI U (HOPMYJIBI;
OLICHUBATb BEPOSITHOCTH pEAIbHBIX COOBITUH; YMEHHME ONEpUpOBaThH
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIlydaliHOW BENWYHMHBI, (YHKIUH paclpelesieHusT H  IUIOTHOCTH
PaBHOMEPHOIr0, IIOKa3aTeJIbHOTO W HOPMAIbHOIO PACIpPENCICHUN;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSMU: COUETAaHUE, IIEPECTAaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U pACCYKACHMS ISl peIlIeHUs 3a/1a4;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH NOJYYEHHBINA PE3YJIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpPSMBIE,
MapaJUIEIbHOCTh U MEPHEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi
MEXIY HPSAMBIMH, YroJl MEXAY HPSIMOM M IJIOCKOCTBIO, YTrOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSTHAE MEXK/y TUIOCKOCTAMH; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00bEM GUTYDHI,
MHOTOTPaHHUK, ITPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOTOTrpPaHHHKA,
KyO, mapajuienenunen, HOpusMa, nupampaa, (Gurypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHyCa, LMIMHApa, 00bEM KyOa,

IIPSAMOYT'OJIBHOTO ITapajulelieuIleia, MUPAMUABLL, IPU3MBI, LWIAHIPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpEACICHUS U3yYyaeMbIX (PUTYp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoOBEpraTh MX; yMEHHE TPOBOAWTH Kiaccuukanuioo Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBITIOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUe NOJAO0Ms, TNOAOOHbIE (GUTYpHI, yMEHHUE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIh30BATH T'€OMETPUYECKHUE OTHOIICHHS
IPY PEeLICHUH 3a/1a4; HaXOAUTh FT€OMETPUYECKHE BETUYMHBI (JUTMHA, YToJ,
TI0Iaab, 00BEM) IPU PEIICHNH 33/1a4 U3 IPYTUX YICOHBIX TPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BEIUUHMHBI
(mHa, yroi, TUIomaab, OOBEM, IJIOMIATh MOBEPXHOCTH), WCIOIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab TOBEPXHOCTH
MUPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpA, TIOMmaas cheprl; 00bEM Kyoa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYP
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YMeH#ne orneprupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOpPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOMU3BEIECHUE, Yrol MEXIY
BEKTOpaMU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad M 3a7ad JpYyrux y4eOHBIX

IIPEAMETOB
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YMmeHue BbIOMpaTh MOAXONAIIMNA METOA MU PpeIICHUs 33a/1a4H,
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKM B M3Y4YEHUM NPUPOIAHBIX U
OOIIIECTBEHHBIX ~TPOLIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaTb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpaIbHOW CcTeeHu. J{eficTBHS ¢ apu(MeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHMHYC WM TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHBIC JOTapU(MbI

JlelicTBuTenbHble uncna. ApupMmeTHyeckue omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 IToka3zaTenbHble U JOrapuPMHUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaeuTenb MaTPHUIIhI
3 OyHKINU U TpaPuKH




@Oynk1us, crocods! 3ananus ¢yHkuuu. I'paduk ¢yskmuu. B3anmHo oOparHbIe

3 ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
32 [IpomMexxyTku  3HAKOMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
33 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIMN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernaeckas u reomeTprueckas nporpeccun. @opmyiia CIoKHBIX TPOIIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIE 2IeMEHTAPHBIX (QYHKIIMN
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs (PYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena 1 MOBEPXHOCTH BPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. ['eomerpus; 10 kimace. yriy6iaeHHoe o0yuenue Mep3msk AT,
Homuposckuii [I.A., Ilonskos B.M.; nox penakuuneit [lononsckoro B.E.
OO011eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M31aTENbCKUI LEHTP
«BEHTAHA-T'PA®»; AxunonepHoe o61iecTBo «M31aTenscTBo
«IIpocsemenue»

* Matematuka. 'eomerpus; 11 knace. yrinyonennoe ooyuenne Mep3msik AL,
Homuposckuii [[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.
OO011ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKUI HEHTP
«BEHTAHA-T'PA®»; AxunonepHoe 0601ecTBo «31aTenscTBo

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

* Maremaruka. ['eometpust; 10 kinacc. yrinyonennoe ooyuenne Mep3isik AT,
Homuposckuii [[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.
OO611ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO M31aTeNbCKUI LEHTP
«BEHTAHA-T'PA®»; AxumonepHoe o61iectBo «31aTenscTBO
«IIpocsemenue»

* Martematuka. ['eomerpus; 11 knace. yrimyonennoe ooyuenne Mep3msik A.TL.,

Homuposckuii [[.A., [TonskoB B.M.; nox penakuueit [Togonsckoro B.E.



OO011ecTBO C OTPaHUYCHHONW OTBETCTBEHHOCThIO M3 AaTeIbCKHM LIEHTP
«BEHTAHA-TI'PA®»; AxunonepHoe o61iecTBo «M3maTenscTBo

«IIpocBenieHue»

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoteka LIOK https://myschool.edu.ru/

POII https://resh.edu.ru/



