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IMNOACHUTEJIBHAS 3AIINCKA

['eomeTpus sSBISIETCS OJAHUM M3 0A30BBIX KYPCOB HAa YPOBHE CpEIHEro OOIIEero 00pa3oBaHM, TaK KakK
o0ecreyrBaeT BO3MOXHOCTh M3YY€HHs JUCLMIUIMH €CTECTBEHHO-HAYYHOM HaNpaBIEHHOCTH M NPEIMETOB
TYMaHHUTapHOTO LUKJIa. [I0CKOIBKY JIOTHYeCKOe MBILUIEHHE, POPMUPYEMOE MPH U3YYECHHH 00YJarOIIUMHCS
HNOHATUIHBIX OCHOB TE€OMETPUHU, INPHU JI0KA3aTEeIbCTBE TEOPEM M IOCTPOCHHM LEHNOYKH JIOTUYECKUX
YTBEPXKACHUM IIpU PEIIEHUH TE€OMETPUYECKUX 3a/ad, YMEHHME BBbIIBUIaTh M OIPOBEPraTh TIMIIOTE3bI
HEMOCPEACTBEHHO HCHOJb3YIOTCA IPU PEIIeHUHM 33/ad €CTeCTBEHHO-HAYYHOIO IMKJIA, B YaCTHOCTH
du3nueckux 3amad.

Ilenp ocBoeHust mporpamMmbl yueOHoro kypca «I'eomerpusi» Ha yriyOJEéHHOM ypOBHE — pa3BUTHE
UH/IMBUAYAIBHBIX CIIOCOOHOCTEH OOYyYalomuxcs NP HM3YyYCHUH TEOMETPUH, KaK COCTaBISIOLICH
npeaMeTHol obnactu «MaremaTuka U MHPOpPMATUKa» yepe3 oOecredeHne BO3MOKHOCTH IPUOOpeTeHns U
UCTIONIb30BaHUsl OoJiee TITyOOKMX TEOMETPUYECKMX 3HAHMW M JeWCTBUH, cHenu(UYHBIX T€OMETPHH, H
HEOOXOJUMBIX JUIsl YCHELIHOro HpOo¢eCCHOHATIBHOIO OOpa30BaHMsl, CBA3aHHOIO C HCIOJIb30BaHUEM
MaTEMaTHUKH.

[TpuopuTeTHBIMM 3a7ayaMM Kypca TEOMETpUM Ha YIIIyOJIEHHOM YpOBHE, DPACHIMPSIONIMMU U
YCUJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIOTCS:

pacuiMpeHue IpeJCTaBIeHUs] O TEeOMETPUM KaK YacTM MHPOBOM KyibTypbl M (opMupoBaHUE
OCO3HaHHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHpoBaHUE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O BaXKHEHMIIMX MaTeMaTHYECKUX
MOJIEJISIX, TO3BOJIAIOIIMX ONUCHIBATh U M3Y4aTh Pa3HbIE SIBJICHUS OKPY)KAIOIIEro MUpa, 3HaHUE MMOHATUITHOTO
anmnapara 1o paszeny «CrepeoMerpus» yueOHOro Kypca reoMeTpuu;

dopMHupOBaHHE YMEHHS BIAJE€Th OCHOBHBIMH MOHSATHSMH O IPOCTPAHCTBEHHBIX (HUIypax M HX
OCHOBHBIMH CBOWCTBaMHM, 3HaHHE T€OpeM, POPMYI U yMEHHUE UX NPUMEHATh, YMEHUS J0Ka3bIBaTh TEOPEMBI
¥ HaXOJUTh HECTAHAAPTHBIE CIOCOOBI PEIICHHS 3a/1a4;

(dbopMHpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKaxX, MOAEISAX U B pPeaIbHOM MUPE MHOTOTPAaHHUKHU U
TeJa BpallleHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

(dbopMHpOBaHHE TOHUMAHUS BO3MOKHOCTH aKCUOMAaTHUYECKOTO MOCTPOCHUSI MaTEMATHYECKUX TEOPHIA,
(dbopMupOBaHKE TOHUMAHUS POJIM AKCHOMATUKU IIPU MTPOBEIEHUH PACCyXKIACHUI;

dopMHpoBaHHE yMEHHs BIAJEeTh METOJaMM J0Ka3aTelIbCTB WU aJITOPUTMOB DELICHUs, YMEHHUS HUX
IPUMEHSTh, IPOBOAUTD JJOKA3aTEJIbHbBIE PACCYKICHHS B XO/I€ PEILICHUSI CTEPEOMETPUUECKHUX 3a/1ad U 3a/1ad C
NPaKTUYECKUM COJEp)KaHUeM, (OpPMHUpOBaHUE INPEACTABICHUS O HEOOXOAMMOCTH JOKa3aTeNbCTB IPH
000OCHOBAaHMM MAaTE€MaTHYECKUX YTBEPXKACHUM M pOJIM aKCUOMaTHUKUA B TMPOBEACHUM JE€TYKTHBHBIX
pacCyKJIeHUH;

pPa3BUTHE U COBEPILEHCTBOBAHUE HHTEJIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEM OOywarouuxcs,
NIO3HABATEJIIbHOM AKTUBHOCTH, MCCIEN0BAaTEIbCKUX YMEHUH, KPUTUYHOCTH MBILIUIEHHS, HHTEpeca K
U3YYEHHUIO TEOMETPHH;

¢dopmupoBaHre (YHKIMOHAIBHOM T'PaMOTHOCTH, PENEBAHTHON T€OMETpHUU: YMEHHUS DPaCIO3HABATh
IPOSIBJICHUS] TEOMETPUUECKUX MOHITHH, 0OBEKTOB M 3aKOHOMEPHOCTEW B PEATIbHBIX KU3HEHHBIX CUTYalUsIX
U TpU U3YYCHUM JPYTUX YUEOHBIX MPEIMETOB, IPOSBICHHUS 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH,
MOJIETTMPOBAHUS PeANIbHBIX CUTYAllUi, UCCIEeI0BAaHUS TOCTPOCHHBIX MOJIENIEH, HHTEPIIPETAlUU MTOTYyYE€HHbIX
pE3yJIBTaTOB.

OCHOBHBIMH COJIepKaTeNbHBIMU JIUHUSIMH yueOHOTro Kypca «['eomerpusi» B 10—11 kinaccax siBasiroTCS:
«IIpsiMBbIE U MJIOCKOCTH B IPOCTPAHCTBE», «MHOrOrpaHHUKNY, «Tena BpanieHus», «BeKTopel 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «J|BHIKEHUS B IPOCTPAHCTBEY.

Cdopmynupoannoe Bo PI'OC COO TtpeboBaHNE «yMETh ONEPHUPOBATH MOHIATUIMUY, PEICBAaHTHBIMU
reoOMeTpUM Ha YriIyOJI€HHOM ypoBHe oOydenmsi B 10—11 kmaccax, OTHOCHTCS KO BCEM COJEpP>KaTeIbHBIM
JUHUSAM Y4eOHOro Kypca, a (OpMHpPOBAHME JIOTUYECKUX YMEHHUH paclpenensercss He TOJIbKO I10
COJIep’KaTeNbHBIM JIMHUSAM, HO M 1o roaaMm oOyudenus. CoxepkaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
IpeIMETHBIM pe3yibTataM ocBoeHus DenepanbHol paboueil mporpamMmbl, pacHpeleNEéHHBIM IO Trojam
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o0ydeHusl, CTPYKTYPUPOBAHO TaKMM OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIMMHAIBLHBIM BOIPOCAM
oOyudaromuecs: o0palaguch HEOJHOKPATHO. JTO IMO3BOJSET OPraHU30BaTh OBJAJIEHUE T'€OMETPUYECKUMU
MOHSATUSMU W  HABBIKAMM  IIOCJIEIOBATEIbHO M IOCTYNAaTebHO, C  COOJIIOACHUEM MPUHIIMIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIKOYATh B OOIIYI0 CHCTEMY T'€OMETPUUYECKUX IPEACTaBICHHIMA
00yJaromuxcs, pacmupsis U yriayosss e€, 00pa3yst IpOYHbIE MHOXECTBCHHBIE CBSI3H.

[lepexon K U3y4EHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aath ycioBus s nuddepeHmanum o0yueHus, TOCTPOCHUS HHINBUYaIbHBIX 00pa30BaTeIbHBIX
nporpaMM, O0O0€CleYuTh YriayOJIEHHOE H3YYeHHE T'€OMETPUU KaK COCTaBIISIIONICH Yy4yeOHOro mnpeamera
«Maremartuka,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YYEHHsS MaTeMaTHKU ¢ yd4éToMm BblOOpa Oymyrieit
npodeccuu, odecreunBas MPEeMCTBEHHOCTh MEXKIY OOIIMM U MTPOPECCHOHATBHBIM 00pPa30BaHHUEM.

Ha m3yuenue ydyeOHOro kypca «I'eomerpusi» Ha yrinyO6iaéHHoM ypoBHe orBomutcs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Hezgento), B 11 kinacce — 102 gaca (3 yaca B Hezelo).



COJEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MpocTpaHcTBo. [lonatue 06
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxeHue npsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TapAJUICIbHbBIE U CKPEIUBAIOIINECS
npsmele. [Ipu3Haku ckpemuBaOmMXcs NpsAMbIX. [lapauieIbHOCTh NPSMBIX U INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble MpPsMBIE B IIPOCTPAHCTBE, NAPAUIEIBHOCTH TPEX MPSAMBIX, MAPAICIBHOCTh NPSMON U
wiockocTd. [lapamienbHoe W LEHTpaldbHOE MPOEKTHPOBaHHE, M300pakeHne (uryp. OCHOBHBIE CBOICTBa
[apajjieIbHOTO  IPOEKTHpOoBaHUsA. M3o00paxeHue @uryp B mNapauieNbHOM MpoeKkuuu. YIiIbl ¢
COHAIPABJICHHBIMA CTOPOHAMM, YIOJ MEXAY IPSAMBIMU B IIPOCTpaHCTBE. llapaiiesbHOCTH INTOCKOCTEH:
napaJielibHble INIOCKOCTH, CBOMCTBA MapallebHbIX II0cKocTel. [IpocTeiinme mpocTpaHCTBEHHBIE (PUTYpHI
Ha IUIOCKOCTH: TETPA3AP, MapajlIEICIHIIE], IOCTPOCHUE CEYCHUMN.

[lepieHAUKYIAPHOCTD NPSAMOM U INIOCKOCTHU: IEPIEHAMKYISIPHBIE IPSMbIE B IPOCTPAHCTBE, IPSMBIC
HapaJulebHble U NEPHEHANKYJIAPHBIE K INIOCKOCTH, IIPU3HAK NEPHEHAUKYJISIPHOCTH MPSMOM U IJIOCKOCTH,
TeopeMa O MPSIMOW MEPHEHIUKYIAPHON IIocKocTH. OpTOroHanpHOE NpoekTupoBanue. Ilepnenaukynsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUs (UTYPHI
Ha IUIOCKOCTb. IlepneHauKylIApHOCTh IUIOCKOCTEW: NPU3HAK MEPIEHIUKYJIIPHOCTU JBYX IUIOCKOCTEH.
Teopema o0 TpEX nepHeHAUKYISAPaAX.

VYripl B NPOCTPAHCTBE: Yrojd MEXIy MNPsAMOM M INIOCKOCTBIO, JBYTPAHHBIA Yroj, JMHEHHBIA Yyroil
JIByrpaHHoro yria. TpéxrpaHHblii 1 MHOTOTpaHHbI€ YIJibl. CBOWCTBA IUIOCKUX YIJIOB MHOTOIPAHHOTO yTJja.
CBolicTBa IUIOCKMX M [BYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHUHYCOB MJIs
TPEXIPAHHOTIO YIJIA.

MHOTOrpaHHUKHA

Buasl MHOTOrpaHHMKOB, pa3BEPTKa MHOrOrpaHHuka. IIpusma: n-yrompHas npusMma, npsmas U HaKJIOHHAas
IpU3Mbl, OOKOBas U MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapanienenunesn, npsMOYyroibHbIM Napaiesienunes 1
ero cpoiictBa. Kparuaiiine nmyTu Ha MOBEepXHOCTHM MHororpaHHuka. Teopema Diinepa. [IpoctpancTBenHas
teopema Iludaropa. [lupamuaa: n-yronpHas nupamuja, MpaBUibHas W yceu€HHas nupamuisl. CBoicTBa
pébep u OOKOBBIX I'paHell MpaBWIbHOM mupamuabl. [IpaBuibHbBIE MHOTOIpaHHUKHU: MpaBUIIbHAS MpPU3Ma U
npaBUiIbHAsA MUPaMUa, IPAaBUIIbHAS TPEYrojbHas MUpaMua U IpaBUIbHBIN TeTpasap, kyo. [Ipencrasnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Bbrunciienue 3neMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [liomans OOKOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU MPSAMOM MPHU3MBI, IUIOIIA b OCHOBaHHM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOMN
npusMbl. [lnomans 60KOBON MOBEPXHOCTH M MOBEPXHOCTH NMPABMIIBHOM MHpaMHJIbI, T€OpeMa O IUIOIIAIH
yCE4EHHOW NMUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE. JJIEMEHTHl CHUMMETPUM NPABWIBHBIX MHOIOrpaHHMKOB. CuUMMETpus B
IIPaBUJILHOM MHOTOIPAaHHHKE: CUMMETPUS MapajuleIenuIe;a, CAMMETPHS IPABUIIBHBIX ITPU3M, CHUMMETPHS
[IPaBUJIILHON ITUPAMUIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJUIMHEAPHBIE,
COHANPABJIICHHBIE W IPOTHBOINOJOXHO HAIlpaBI€HHbIE BEKTOPbL. PaBeHCTBO BekTOpoB. [leficTBus C
BEKTOPAMHU: CJIOKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha
ymcno. CBoiicTBa cllokeHUs BeKTOpoB. CBOICTBA yMHOXKEHHS BEKTOpa Ha uncio. [loHaTue koMIiaHapHble
BeKTOpHI. [Ipu3Hak KoMIIIaHapHOCTH TPEX BEKTOpOB. lIpaBmio napamnenenunena. Teopema 0 pa3iioKeHUU
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsmoyronpHas cuctemMa KOOpPAHMHAT B IPOCTPAHCTBE.
Koopaunatsel Bekrtopa. CBsi3b MeXAy KOOpAMHATaMU BEKTOpPA M KOOpAWHATAMHM TOYEK. YTOJI MEXIY
BekTopamu. CKaJIIpHOE TPOU3BEIEHNE BEKTOPOB.
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Tesa BpameHus

[onaTus: UMIUHAPHYECKAs TIOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTb, CQepuueckas IOBEPXHOCTH,
oOpa3yromue nosepxHocteil. Tena BpamieHus: UIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3aumuoe
pacrionioskeHue cepbl M IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K chepe. M300paxkeHne Ten BpalieHUs Ha
wiockocTH. Pa3Béprka nununapa u konyca. Cummerpus cepsl 1 mapa.

O0béM. OcHOBHEIE cBOiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO Mapajliesienuesa u
cnenctBusi u3 He€. OOBEM MPsIMON M HAKJIOHHOM MPU3MBI, [IHJIMHAPA, MUpaMHUIbl U KoHyca. O0bEM 11apa u
II1apOBOT'0 CEIMEHTA.

KomOunanuu Ten BpaiieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B LMJIMHAP, OMKMCAHHAS OKOJIO
mwmHapa. lepeceuenne cdepsl u mapa ¢ miockocteio. Kacanue mapa u cdepsl miockocteio. [lonstue
MHOTOTpaHHHKA, OMTUCAHHOTO OKOJIO c(pepsl, chepbl, BHUCAHHON B MHOTOTPAHHUK HJIU TEJIO BPaICHHUS.
[Tnomaape MOBEPXHOCTH HMIWHAPA, KOHYCa, IUIomans cdepbl u e€ yacteir. [lomobue B mpocTpaHCTBE.
OtHoienne 00BEMOB, TUIOIIAEH TOBEepXHOCTEN MOA0OHBIX (uryp. [Ipeobpa3oBanue mogo0usi, FOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/I0B.

[TocTpoeHre cedyeHHMI MHOTOIPAaHHUKOB U TeJ BpalllEeHUS: CEYeHHUS MUiIuHApa (mapamienbHo U
NEPIEHIUKYJISIPHO OCH), CEYEHMsI KOHyca (MapajljiesIbHble OCHOBAHHIO U IPOXOJAILIME Yepe3 BEpIIUHY),
CEUCHHS I1apa, METObI IOCTPOSHUSI CEUCHHI: METO/] CJIEe/I0B, METO/I BHYTPEHHETO MTPOESKTUPOBAHHUSI, METO
HepeHoca CeKyulei MmiIoCKoCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTtopel B mpoctpancTBe. Omnepauuu HajJ BeKTopamu. BekTopHoe yMHOkeHHE BekTOpoB. CBoiicTBa
BEKTOPHOTO yMHOXxeHus. [IpsmoyronbHas cucrtemMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpa.
Paznoxenue Bekropa o 0azucy. KoopinHaTHO-BEKTOPHBINA METO/] IPU PELIEHUH T'€OMETPUUECKHX 3ajau.
JIBHKeHHUsI B IPOCTPAaHCTBE

Jwxenust poctpancTBa. OTobOpakeHus. J[BrkeHus u paBeHCTBO ¢uryp. OOmIme CBOWCTBA JIBHKCHUH.
Bunpel aBukeHMii: mapajuieNnbHBIM NEPEeHOC, IEHTpalbHAas CUMMETPUS, 3€pKallbHAas CUMMETpHs, MOBOPOT
BOKpYT npsiMoii. [IpeoOpazoBanus momobus. [lpsmas u cdepa Ditnepa.



IILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI YYEBHOI'O KYPCA «I'EOMETPHUS»
(YI'IYBJIEHHBIM YPOBEHD) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIIMTAHUE:

c(OPMUPOBAHHOCTh TPAXKIAHCKON TO3MUIMH OOYYAIOIIETOCs] KaK aKTHBHOTO M OTBETCTBEHHOI'O YJICHA
pOCCUICKOro oO0IIecTBa, MPEICTaBICHUE O MaTeMaTHUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS Pa3TUUYHBIX
CTPYKTYp, SIBICHHUH, HpOLEAYp TpaKAAHCKOrO o0OlecTBa (BBIOOPBI, ONPOCH M JPYroe), yMEHHE
B3aMMOJICHCTBOBATH C COLMATbHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIUSMU U Ha3HAUCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpPMUPOBAHHOCTh POCCHUMCKON TPaKIAHCKOW HJICHTHUYHOCTH, YBKEHHS K MPOILJIOMY U HACTOAILIEMY
pOCCHUICKOM MAaTeMaTUKH, LEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUHMCKUX MATEMATUKOB U
POCCHIICKOM MaTE€MaTUYECKON LIKOJbI, UCIOIb30BAHNUE ITUX JOCTUKEHUN B IPYrUX HayKaX, TEXHOJIOTHSX,
cepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JYXOBHBIX IEHHOCTEH POCCHUUCKOrO Hapoja, CHOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
3TUYECKOI0 MOBEACHUS, CBA3AHHOTO C MIPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHI HAyKU U JIESTEIbHOCTBIO
y4€HOTr0, 0CO3HAHUE JJUYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTHYECKOEe BOCIMTAHME:

ACTETUYECKOEC OTHOIICHHE K MHpPY, BKIIOYAs ICTCTHKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, PELIEHUM, pacCyk ACHUI, BOCIPUUMYUBOCTD K MATEMaTHYECKUM AacleKTaM pa3jIMYHbIX BUIOB
HCKYCCTBA;

5) puznyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS NMPUMEHSITh MaTEMAaTUUECKHE 3HAHHS B MHTEpECcax 370pOBOTO U OE30MacHOro
o0Opa3a >XKHM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (3I0pOBOE MUTaHHE, COATaHCHPOBAHHBIN
PEXKHMM 3aHATHA W OTIbIXa, PEryJsipHas (U3HUYECKas aKTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHHUE IPH
3aHATUAX CHOPTHUBHO-03JOPOBUTEIBHOMN JESTEIBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYydy, OCO3HAaHME LIEHHOCTU TPYAOIIOOMs, WHTEpeC K pa3Iu4HbIM  cdepam
MpoeCCHOHAIBHON NEATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ MPHIIOKEHUSIMU, YMEHUE COBEPIIAThH
OCO3HAHHBII BBIOOP Oymaymiel mpodeccu U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBI, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHHIO M CaMOOOPa30BaHUIO HAa MPOTSIKEHUU BCEU KU3HH,
TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELICHUU PAKTUYECKUX 33]1a4 MAaTEMaTUUECKOI HAIIPABICHHOCTH;

7) IKOJI0TM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh  JKOJIOTMUECKON KYNbTYpbl, TOHHUMAaHHUE BIHUSHUS COLUATHHO-IKOHOMHUYECKUX
MPOIIECCOB HAa COCTOSHUE TIPUPOJHOM M COLMAIBHON Cpeibl, OCO3HAHWE TIJIO0ATBHOTO XapakTepa
9KOJIOTHYECKHUX MpOoOJieM, OpHUEHTAIMsl Ha MPUMEHEHHE MaTeMaTH4YeCKUX 3HAHUW ISl pelieHus 3aaad B
00JIaCTH OKPYKaIOIIEeW cpejpl, TJIaHUPOBAHUE TOCTYNKOB U OIEHKH HMX BO3MOJKHBIX TOCJIEACTBUUN Jis
OKPY’Kalolllel Cpeabl;

8) HeHHOCTH HAYYHOI0 TO3HAHUA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
0OIIIeCTBEHHOW MPAKTUKH, TTOHUMAaHUE MAaTeMaTHYECKON HayKH Kak c(epbl YeIIOBEUECKOW IeATEITHHOCTH,
STanoB €€ Ppa3BUTHUS U 3HAUUMOCTU JUISl PA3BUTHUSL LUBUIIM3ALMM, OBJIAJACHUE S3bIKOM MAaTE€MaTUKU M
MaTeMaTUYeCKOW KYIhTYpOH Kak CpPEJICTBOM ITO3HAHHUS MHpPA, TOTOBHOCTH OCYIIECTBIISITH TMPOEKTHYIO H
MCCJIEI0BATENBCKYIO IESITENbHOCTh UHIMBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC Y4eOHbIe 1elCTBHUS



ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIITh M XapaKTE€PU30BaTh CYLIECTBEHHbIE NPU3HAKM MAaTEMAaTUYECKMX OOBEKTOB, MOHATHH,
OTHOIICHUIA MEXIy MOHATUSAMH, (HOPMYIUPOBATH OMpEACICHUS MOHSATHH, yCTAaHABIMBAThH CYIIECTBCHHBIN
IPU3HAK Kiaccu(UKaLuu, OCHOBaHMs Ul 0000IIEHUS U CPABHEHUS, KPUTEPUH ITPOBOIUMOTO aHAIN3A,;

BOCIIPHHUMATh, ()OPMYIIMPOBATH U MPE0OPa30BLIBATH CYXKACHUS: YTBEPAUTEIbHbBIE U OTPUIATEIbHBIE,
€/IMHUYHbIE, YaCTHbIC U O0IIME, YCIIOBHBIE;

BBISBIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHBOpEYHsS B (PaKTax, NaHHBIX,
HaOJIOICHUAX U YTBEPKACHUAX, IPeAaraTh KpUTEpUH JUIsl BHISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL;

JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKJIFOYEHUH 110 aHAJIOTUH;

IIPOBOAMTH CaMOCTOSITEJIBHO JIOKA3aTelIbCTBA MAaTEMaTHMUECKUX YTBEP)KJIEHUH (IpsiMble U  OT
IPOTUBHOIO), BBICTPAMBATh ApryMEHTALMIO, HPUBOAUTH HPUMEPbl M KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOJbI;

BbIOMpATh crIoco0 pelleHns yueOHOM 3a1auM (CpaBHUBATh HECKOJIBKO BapUAHTOB pEILIEHHsI, BHIOUpATh
HanOoJee MOAXOAIMMUN ¢ yYETOM CaMOCTOSITETIbHO BBIJICICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarebcKue 1eiCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT TO3HAHUS, (POPMYJIMPOBATH BOIPOCHI,
bukcupyoomue npoTUBOpeyre, npodieMy, yCTaHAaBIUBaTb UCKOMOE M JaHHOE, (OPMHPOBATH TUIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULUIO, MHEHHUE;

IPOBOJIUTH CAaMOCTOSATENIBHO CIUIAHUPOBAHHbBIM SKCHEPUMEHT, HCCIEeIOBaHUE II0 YCTAaHOBJIEHUIO
0COOEHHOCTEW MaTeMaTH4ecKoro OOBEeKTa, SBICHHS, IPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOSITENIEHO ~ (pOpPMyJMpOBaTh OOOOIIEHUS W BBIBOABI 10 pe3yiabTaraM MpPOBEAEHHOTO
HaOJIOIEHUS, MHCCIIEOBAaHUS, OLIEHUBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX pEe3YJIbTaTOB, BBIBOJAOB U
000011IeHHI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TaKXKe BBIABUTATh MPEIIOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBHUSIX.

Pa6Gora ¢ undopmanmeii:

BBISIBJIATH ACQUIUTH MH(GOpPMALlMU, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMNPOC U JI PELICHUS
3a]a4uu;

BbIOMpaTh MH(OPMALMIO U3 MCTOYHUKOB PA3UYHBIX THUIIOB, aHAJIM3UPOBAaTh, CUCTEMATU3UPOBATh U
UHTEPIPETUPOBATH MHPOPMAIUIO Pa3IMUHBIX BUJOB U (JOPM MPECTABICHMUS;

CTPYKTYpUpOBaTh HH(GOPMAILMIO, NPEJICTaBIATh €€ B pa3MyHbBIX (Qopmax, WIIIOCTPUPOBAThH
rpadu4ecKu;

OILICHUBATh HAJEKHOCTh MHPOPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KovMMmyHukaTuBHbBIC YHHBepcaJIbHbIe YUeOHbIe qelicTBUS

Oo0menne:

BOCIPUHUMATh U (OPMYJIMPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMHM U LIETISMU OOIIEHMUS, SICHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHMS B YCTHBIX M NHCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 110
XOJly pelIeHHs 3aa4i, KOMMEHTHPOBATh MTOJYYEHHBIN pe3ybTaT;

B X07€e OOCYX/IEHHUS 337aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIAaeMON TEeMbI, MPOOJIEMBI, peraeMon
3ala4M, BBICKA3bIBATh UACH, HAICIICHHBIC HA ITOUCK PCIICHHA, COMTOCTABIATE CBOU CYXJICHUA C CYXKICHUAMU
JPYTrUX Y4YaCTHUKOB JMANora, OOHapyXHBaTh pPa3U4YM€ M CXOACTBO IO3UIMHA, B KOPPEKTHOW (opme
(bopMynUpOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPEJICTaBISITh  PE3yibTaThl  PEIIEHUS  3a7add, OSKCIEPUMEHTAa, HCCIEIOBAHUSA, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opmar BBICTYIUIEHHS C Y4YETOM 3a7ad MpPEe3eHTalud U 0ocoOeHHocTel
ayJIUTOpHUH.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIE 1eiCTBHUA



Camoopranusanms:

COCTaBJIAITh IUIAH, QITOPUTM pPELIEHUs 3aJaud, BbIOWpaTh coco0 pemeHus ¢ y4€TOM HMMEIOLIUXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOI MH(POpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAIBHBII HHTELIEKT:

BJIa/IETh HaBbIKAMU IO3HABATEIbHON pehIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI U MBICITUTEIBHBIX
MPOIIECCOB, UX PE3YJbTATOB, BIAJETh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJIS Tpolecca U pe3yabTaTa
pelleHuss MaTeMaTHYeCcKOH 3a1auu;

NPEIBUIETh TPYTHOCTU, KOTOPBIE MOTYT BO3HUKHYTh TpPU PEUICHUH 3a/1a4l, BHOCUTh KOPPEKTHUBBHI B
JESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BHISABIEHHBIX TPYAHOCTEH;
OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEId H YCIOBHSM, OOBSICHATh MPHUYMHBI JOCTH)KCHHUS WU
HEJOCTH)KEHUS PE3YJIbTATOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.
CoBMecTHAasI 1€ATEJBHOCTD:

MOHMMATh U MCIOJIb30BATh IPEUMYILECTBA KOMAaHIHOM ¥ MHAMBUAYaAIbHON pabOTHI MPH PELICHUH Y4eOHbBIX
3a/1a4, TMPUHAMAThH 1E€JIh COBMECTHOH JIESATENLHOCTH, IUIAHUPOBATH OPTraHU3aIUI0 COBMECTHOW pPadoTHI,
pacrpeaensiTh BUAbl padoT, I10roBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yNbTaT paboThl, 00001IaTh MHEHUS
HECKOJILKHX JTIOJICH;

y4acTBOBAaTh B IPYyNIOBBIX (popmax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbI» U HHBIE),
BBITIOJTHATh CBOKO 4acTh pabOThI W KOOPAMHHPOBATH CBOW JCUCTBHS C JAPYTAMH HWICHAMH KOMAH/IBI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YIACTHUKAMU
B3aUMO/JICHCTBUA.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kaacca o0ydaromuiicss HAy4YnuTCS:

e CcBOOOJHO ONEPUPOBATh OCHOBHBIMU IMOHSATHUSMH CTEPEOMETPHH IPH PEIICHUH 3ajJa4 W MPOBEICHUU
MaTeMaTHYECKUX PACCYKICHUN;

L IMPUMEHATH AKCHUOMBI CTCPCOMETPHU U CIICACTBUA U3 HUX IIPU PCIICHUUN 'COMCTPHUICCKUX 3aaaY;

e  kiaccu(UIUPOBATh B3aUMHOE PACIIOJIOXKECHUE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE,
NPSIMBIX M IJIOCKOCTEH B MMPOCTPAHCTBE;

e  CcBOOOJHO OMNEPUPOBATH MOHITHUAMH, CBSI3aHHBIMH C YIJIAMH B IMPOCTPAHCTBE: MEXKIY MPSAMBIMH B
IPOCTPAHCTBE, MEX/TY MPSMOM U IJIOCKOCTHIO;

e  CcBOOOJIHO ONMEPHPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

e CcBOOOJHO pacro3HaBaTh OCHOBHBIC BHJbI MHOTOIPAHHHMKOB (TpU3Ma, MUPaMUAA, MPSIMOYTOJbHBIN
napasuienenumnen, Kyo);

e  Kiaccu(UIUPOBATh MHOTOTPAHHHUKH, BEIOUPAs OCHOBAHHUS IS KITAaCCU(BUKAIIHH;

e  cBOOOJHO OMEPUPOBATH MOHATHIMH, CBI3aHHBIMH C CCUCHHEM MHOTOIPAaHHUKOB IIOCKOCTBIO;

e  BBHINOJHATH MapajuleJIbHOE, LEHTPAIbHOE UM OPTOTOHAJIbHOE NMPOEKTUPOBaHHE (UIYp Ha IMJIOCKOCTb,
BBITOJIHATH U300paxkeHus: GUTyp Ha IIIOCKOCTH;

®  CTPOUTH C€YEHHS] MHOTOIPAaHHUKOB Pa3IMYHbIMH METOJAMHU, BBIIOIHATH (BBIHOCHBIE) MNIOCKUE YEPTEKU
U3 PUCYHKOB IIPOCTBIX O0BEMHBIX (PUTYpP: BUA CBEPXY, COOKY, CHU3Y;

e  BBIYKCIATH IUIOIIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (IpHU3Ma, IMUpaMuja), T€OMETPUUYECKHX TEI C
npUMeHeHHeM (OopMYIT;

e  CcBOOOJHO ONEPUPOBATH NOHITUIMH: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CHMMETPHH,
LEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPBI;

e  cBOOOJIHO ONEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpPAWHATaM B IPOCTPAHCTBE;

e  BBINOJIHATH JEHCTBUSI HAJl BEKTOPAMU;



e pemarh 3aJayd Ha JOKa3aTeIbCTBO MAaTEMaTHMYECKUX OTHOIIEHMH M HAXOXKICHHE I€OMETPHUYECKHX
BEJIMYMH, NIPUMEHSS U3BECTHBIE METO/BI IIPU PEIICHUN MAaTEMATHYECKUX 3a/1a4 IOBBIIIEHHOIO U BBICOKOIO
YPOBHS CII0)KHOCTH;

® IIPUMEHATH IPOCTEHIINE NMPOTrPaMMHBIE CPENCTBA U DIEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMBI IIPH
PEILIEHUN CTEPEOMETPUUECKHX 3a]aY;

®  U3BICKaTh, INPEOOPa3OBBIBATE W  HMHTEPIPETUPOBATH HH(POPMAIMIO O  MPOCTPAHCTBEHHBIX
reoOMeTpUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX;

® IIPUMEHATH IOJYYCHHBIC 3HAHMs HaA NPAKTUKE: CPABHMBATh M aHAJIU3UPOBATh PEAJBHBIE CUTYyallUH,
IOPUMEHATh U3YyYCHHbIE IOHATUS B IIpOLEcce IMOMCKAa pPELIeHHs MaTeMaTHYeckd C(HOpMYIMpPOBAHHOM
po0IeMbl, MOAETHPOBATh pEabHbIE CUTYAIIMH Ha SI3bIKE T€OMETPHH, UCCIIEA0BATh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM TF€OMETPUYECKUX TMOHATHH M TeopeM, ammnapara ajireOpbl, pelarb IpakTUYECKHe 3aJauu,
CBSI3aHHBIE C HAXOXKIECHUEM I'€OMETPUUECKUX BEJINYMH;

®  UMETh NpPEJACTaBICHUS 00 OCHOBHBIX dTalax Pa3BUTHUS F€OMETPUHU KaK COCTAaBHOW yacTu (pyHIaMeHTa
pa3BUTHS TEXHOJIOTHH.

K xonny 11 kinacca oOyyaromuiicss Hay4uTcs:

e  CcBOOOJHO ONEPUPOBATh MOHATHAMM, CBS3aHHBIMU C LMIMHJIPUYECKOM, KOHMYECKOW U chepuueckon
HOBEPXHOCTSAMH, OOBSACHITH CLIOCOOBI OJYyYECHHUS;

®  ONEpPHPOBATH NOHATHSIMH, CBSI3aHHBIMH C TEJIAMH BpAIlEHU: IUIMHIPOM, KOHYCOM, chepoii U mapom;

®  pacno3HaBaTh Teja BpallleHHus (LUJIUHAP, KOHYC, cdepa U 1ap) U OOBACHATH CIOCOOBI MOTY4YEHUS Tell
BpalLCHUS;

e  Kiaccu(UIUPOBATh B3aUMHOE PACHOJIOKEHHUE CEepPhl U TNIOCKOCTH;

®  BBIYHCIATH BEIMYMHBI 3JEMEHTOB MHOTOTPAaHHUKOB M Te€l BpalleHus, OOBEMBI U IUIOLIAIU
MIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALICHUS, TEOMETPUIECKHUX TEJ C IPUMEHEHUEM (OPMYIL;

e  cBOOOJIHO ONEpUPOBATH MOHATUAMH, CBI3aHHBIMU C KOMOMHALIMSAMH T€J BPAIIEHUs U MHOIOI'PaHHHUKOB!
MHOI'OI'paHHMK, BIIMCAHHBINA B c(epy U OMUCAHHBIA OKOJIO cepbl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WJIH
TEJIO BpallleHus;

®  BBIUUCIIATH COOTHOLICHUS MEXTY IUIOIIAAsIMU OBEPXHOCTEN 1 00bEMaMU OJ0OOHBIX TET;

e u300pakaTh M3ydaeMmble (UTYpHI, BBINOJHATH (BBIHOCHBIE) IUIOCKME YEPTEXKU M3 PUCYHKOB HMPOCTHIX
00BEMHBIX UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BpallleHus;

®  U3BJCKaTb, MHTEPIPETUPOBATH U  MpeoOpa3oBbIBaTh  WHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, npeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

e  cBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

®  BBINOJIHATH ONEpAIUHU HAJl BEKTOPaMU;

®  33/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPAUHAT;

e  pemiath reOMETPUYECKUE 33/1a4U HA BBIUMCIEHHUE YTJIOB MEX]y IPSIMBIMU U MJIOCKOCTSIMH, BBIUMCIICHHE
paccTOSIHUN OT TOYKH /O IJIOCKOCTH, B 1I€JIOM, Ha MPUMEHEHUE BEKTOPHO-KOOPJMHATHOIO METO/a MpHU
pELIeHNN;

e CcBOOOJHO OINEpPUPOBATh MOHATHUSAMHU, CBA3aHHBIMU C JBM)KEHMEM B IPOCTPAHCTBE, 3HATh CBOMCTBa
JBHKCHU;

®  BBHINOJHATH M300paKEHUsT MHOTOTPAHHMKOB M TeJ BpallleHHs Npu MapajuleIbHOM IEepeHoce,
HEHTPaJbHOW CHMMETPHH, 3€pKabHOM CHUMMETPHH, NpPU MOBOPOTE BOKPYr MpPsIMOH, MpeoOpa3oBaHUs
MOI00HS;

® CTPOUTHb CEYEHHs] MHOTOTPAaHHMKOB M TeJl BpalleHMs: CEUeHUs UWIMHApa (MapajiebHO U
NEPIEeHIUKYIIPHO OCH), CeYeHHs] KOHyca (TmapajielbHbleé OCHOBAHMIO W MPOXOJSIIUE Yepe3 BEPIIUHY),
CeYeHus 11apa;

®  CIIOJIB30BaTh METOJbI MOCTPOEHHUS CEUEHMI: METOJ| CJIE/I0B, METOJl BHYTPEHHErOo MPOEKTUPOBAHUS,
METOJ1 IEPEHOCca CEKYIIEH MI0CKOCTH;

®  JI0OKa3bIBaThb T€OMETPUUECKUE YTBEPKICHUS;



® MPUMEHSTh TeOMETpPHYECKHe (aKThl IS PEHICHHS CTEPEOMETPUYECKHX 3a1ad, MPEIoJiararolinx
HECKOJIBKO LIaroB peuIeHHsl, €CIH YCIIOBUS MPUMEHEHHUS 3a/IaHbl B IBHOM U HEIBHOU (hopMme;

e pewmaTh 33Ja4yd Ha JI0KA3aTEJIbCTBO MATEMATHYECKMX OTHOLICHHM M HAXOXKJICHHE TE€OMETPUUYECKUX
BEJINYMH;

® [IPUMEHATHh NPOrPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI IpPU PELICHUU
CTEPEOMETPUYECKUX 3a]1a4;

® [IPUMEHATH IOJYYECHHBIC 3HAHUS HA INMPAKTUKE: CPABHUBATH, AHAJMU3UPOBATh U OLECHHUBATH pPEAIbHBIE
CUTyallUW, IPUMEHATHh M3YUYEHHbIC TOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IIOMCKAa pEUICHUSA
MaTeMaTHU4ecKu cPOpMYyIUPOBAHHOMN MPOOIEMbI, MOJICTUPOBATh pealibHble CUTYAllMU Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJEIH C HMCIOJIb30BAHUEM TIE€OMETPUUYECKUX NOHSATUM M TEOpEM, ammapara
anreOpsl, peraTs IPaKTHUECKUE 3aJa4l, CBI3aHHbIE C HAXOXKICHHUEM FeOMETPUUYECKIX BEJTUYHH;

® UMETh MPEACTABICHUS 00 OCHOBHBIX ITAlax Pa3BUTHUS TEOMETPHH KaK COCTaBHOW 4YacTH (hyHIaMEHTa
pa3BUTHUS TEXHOJIOTUI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3jaejioB H TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n NPOrpaMMblI Bcero o0pazoBare/ibHbIE
padoThI padoThI pecypes
1 Brenenue B ctepeoMeTpuio 23 1
9 B3auMHoe  pacnosokeHue — OpSIMBIX B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTh HPSIMBIX M IIJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 HepneHz[mEmepHOCTb HPSMBIX e
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTubl ¥ paccTosHUA 16 1
6 MHororpanHuKu 7 1
7 BekTops! B IpOCTpaHCTBE 12
8 HOBTOPCHI/IG, 000011IeHHe U cUCTeMaTU3aLus 5 5
3HAHUU
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME = 102 6 0
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11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaunmeHnoBanme a3leJiIoB H  TeM u(poBbie
Ne i/ EpOrPAMMEI pan Beero Kontpoabusbie IlpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
1 AHanuTH4eckas reOMeTpust 15 1
5 [ToBTOpEHwME, 06u06meHHe LT 1
CUCTEMaTH3aIUs 3HAHUH
3 O6bEéM MHOTOTpaHHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu  TOBEPXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpCHME, o6vo6meHI/Ie u 17 5
CHUCTEMaTHU3aI1sl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 102 8 0
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INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHBbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBHJia U300pakeHHs] Ha
PUCYHKE  IUIOCKOCTH,  IapajuIeNIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[loHATHST CTEpeOMETpHH: TOYKA, MPsIMas,
IUIOCKOCTh,  MPOCTpaHCTBO.  OCHOBHBIE
npaBUjia  HM300paXKECHUST HA  PUCYHKE
IUIOCKOCTH,  MMAPAJUICIBHBIX  MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

Ilonstus: MNEPECCKAaroMreCa IIJIOCKOCTH,
InepeCceKarmmecsa npsaMasd MW IIJIOCKOCTb,
MOJIYIIPOCTPAHCTBO

[lonsaTus: mnepecekaromuecs: IMIOCKOCTH,
MepeceKaronrecss MnpsMas M IUIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHHKH, n300paxeHue
NPOCTEHIIMX MPOCTPAHCTBEHHBIX (UTryp,
HECYIIECTBYIOIINX 00HEKTOB
MHororpaHHHKH, n300pakeHue
NPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI ~ CTEpEOMETPUM U  TEPBBIC
CIIEICTBUS U3 HUX

AXCHOMBI CTCPCOMCTPpHUU u MCPBLIC
CICACTBUSA U3 HUX

AKCHOMBI  CTEPEOMETPHUM U  TEpBbIE
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cienctBusi w3 Hux. CnocoObl 3aaaHud
NpAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TJIOCKOCTEH

10

N3o0pakeHue ceueHuid mupamMubl, Kyoa u
NPU3MBI, KOTOPBIE MPOXOIAT dYepe3 HX
péopa. N3o6pakenune MepPECCUCHHS
IIOJIyYEHHBIX IUIOCKOCTEN. PackpammuBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU [[BETAMU

11

N3o00paxenune ceueHuid mUpaMubl, Kyda u
NPU3MBI, KOTOPBIE MPOXOIAT dYepe3 HX
pédpa. N3o6pakenune MEePECCUCHHS
IIOJIyYEHHBIX IUIOCKOCTEN. PackpammuBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU [[BETAMU

12

N3o00paxenune ceueHuid mUpaMubl, Kyda u
NPU3MBI, KOTOPBIE MPOXOIAT dYepe3 HX
pédpa. N3o6pakenune NIEePECCUCHHS
ITOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUH pa3HBIMU 1IBETAMH

13

14

15

16

17

N3o0paxenune ceueHnid mUpaMuIbl, Kyda u
MPU3MBI, KOTOpBIE MPOXOIAT dYepe3 HuX
péopa. N3obpaxenue repeceyeHust
MOJIYUYEHHBIX TIIOCKOCTed. PackpamBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU [IBETAMU

Merton cnenoB 1uisi HOCTPOCHUST CEUYECHH
Merton ciieioB AJisl TOCTPOCHUS CEYEHUU.
CBoiicTBa  mepece4eHUM  MpSAMBIX U
IIJIOCKOCTEN

Merton ciienoB AJisl TOCTPOCHUS CEYEHUU.
CBoiicTBa  mepece4eHUN  MpSAMBIX U
IIJIOCKOCTEN

[TocTpoenue cedenuii B mupammiae, Kyoe
mo TpéMm Toukam Ha pé&bOpax. CozmaHue
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18

BBIHOCHBIX 4YepTeXel M 3amuch I1aroB
MOCTPOEHUS

[Toctpoenue ceueHwit B mupamujae, Kyoe
mo TpéM Toukam Ha péOpax. CozmaHue
BBIHOCHBIX YEpPTEKEW U 3alKCh IIAaroB
MIOCTPOEHUS

19

20

[TocTpoeHnue cedeHuii B mupammuae, Kyoe
no TpéM Toukam Ha péOpax. CoznmaHue
BBIHOCHBIX 4YepTeXel M 3amuch I1aroB
MOCTPOCHUS

[TocTpoenue ceuenuit B mupamuue, Kyoe
nmo TpéM Touykam Ha pé&Opax. CozmaHue
BBIHOCHBIX YEpPTEKEW U 3alHCh IIaroB
MIOCTPOEHUS

21

[ToBTrOopenue rmianuMerpuun: Teopema o
MPOINOPLUOHANIBHBIX oTpe3kax. I[logobue
TPEYroJbHUKOB

22

[ToBTrOopenne  mnanumerpuu:  Teopema
Menenasg. Pacuersl B CceueHHUSAX Ha
BBIHOCHBIX uepTexax. Mcropus pa3BuTHA
IUIAHUMETPUU U CTEPEOMETPUU

23

24

25

KouTtponrHas abora " AKCHOMEI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacnosnoxeHue TIpsAMBIX B
IIPOCTPAHCTBE. CkpemuBatoniecs
npsMble.  IIpu3Hakum  cxpenuBarommxcs
npsambix.  IlapamiensHble  mpsiMble B
MIPOCTPAHCTBE

Teopema 0 CyILIECTBOBAHUH u
€MHCTBEHHOCTH IIPSMOW MapayIeIbHON
JTAHHOW MPSIMOM, MTPOXOIAILIECH Yepe3 TOUKY
MPOCTPAHCTBA M HE JIeXKAlIEeH Ha JaHHOU

15




26

27

MPSMOM. Jlemma 0 MepeCceUCHN
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannenbsHOCTb Tpex NpsAMbIX. Teopema o
TpEX MapajuieNbHbIX MNpsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe MPOEKTUPOBAHUE.
OcCHOBHBIE  CBOWCTBAa  MapauieIbHOTO
npoektupoBanusi. M3o0paxkeHue pa3HbIX
¢buryp B nmapauienbHON IPOEKINUU

28

IlenTpanbHas MIPOEKLIUS. Yron c
COHAINPABJICHHBIMA  CTOPOHaMHU.  YTOI
MEXy NPSMbIMU

29

321,[[8.‘{1/1 Ha JO0Ka3aTcCJIbCTBO u
HUCCICIOBAHUC, CBsA3aHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B ITPOCTPAHCTBE

30

31

[lonsATHA: mnapaIeNBHOCTh MNPAMOUW H
IJIOCKOCTH B mpocTtpaHcTBe. [Ipusnak
NapaJUIEIbHOCTH NPSAMOM M IIJIOCKOCTH.
CpolicTBa MNapaJIeIbBHOCTH NPSIMON U
IIJIOCKOCTH

FGOMeTpI/I‘IGCKI/Ie 3aJa4d Ha BbIYHMCIICHUEC U
A0Ka3aTCJIbCTBO, CBsA3aHHBIC C
MapajliICJIbHOCTBIO MPAMBIX H IIOCKOCTEH
B IIPOCTPAaHCTBC

32

33

ITocTpoeHue cedyeHus, NPOXOAAIIETO Yepes
JAHHYI0  TpSIMYK0 Ha  4epTexe |
[apaJuIe]IbHOTO APYrod mnpsMou. Pacuér
OTHOILIEHUH

[TapannensHass mnpoekuus, MPUMEHEHUE
JUIS  TIOCTPOCHUS  CeUeHUH Kyba W
napajuiesenumnesa. CaoiicTBa
apajiiejicumIicqa U Mpru3mMbl

16




[Tapannensuble  1mnockoctH.  [IpusHaku

34 NapaJuIeIbHOCTH JBYX IUIOCKOCTEN
Teopema 0 IapaJuIeIbHOCTH u

35 €IMHCTBEHHOCTH IIIIOCKOCTH, HpOXO,Z[}IIHeIEI
yepe3 TOUKY, HE NMPUHAIEKALLYIO TaHHOM
IJIOCKOCTH U CIEACTBHS U3 HEE
CBoiicTBa mNapajlieIbHbIX IUIOCKOCTEH: O

36 NapaJUIEIbHOCTH  NPSMBIX  IEPECEUECHMUSI
IIPpU [EPECEUEHUM [BYX NapalieIbHBIX
IIJIOCKOCTEMN TPEThen
CpoiicTBa napajuiesIbHbIX IIOCKOCTEN: 00
OTpe3Kax napauIeIbHbIX IPSIMBIX,

37 3aKIIOUYEHHBIX MEXIYy IapajljiesIbHbIMU
IUIOCKOCTSIMHU; O IIEPECEUEHUU MPSMOU C
JBYMsI TapaJIJIEIbHBIMU JIOCKOCTSIMU

38 [ToBTOopenme: Teopema I[ludaropa Ha
IIJIOCKOCTH

39 [ToBTOpEHuUe: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CpoiictBa Kyb0a ©  HpSIMOYrOJIBHOTO
napajuiesenuneaa

a1 Bbruncnenue JUIMH OTpe3KOB B KyOe H
IPSIMOYTOJIBHOM TapajuIeIIeNIe e
[lepneH qUKYISAPHOCTD psAMOM u

42 TUIOCKOCTH. 1:Ipn3Ha1<
MEPIEHIUKYJIIPHOCTU psIMON "
IJI0CKOCTH
[lepnenquKyIsIpHOCTH psAMON 51

43 IJIOCKOCTH. l:IpI/I3HaK
MePIEeHIUKYISIPHOCTH npsiMO u
IIJIOCKOCTH

44 Teopema 0 CyIIIECTBOBAaHUH u

17




€IMHCTBEHHOCTH TMPSIMOM, MPOXoAsuieH
yepe3 TOYKY MPOCTPAHCTBA u
MePIEHIUKYISIPHON K INTIOCKOCTH

45

46

[InockocTM ¥  NEpHEHOUKYISIPHBIE UM
IIpsIMbl€ B MHOTOTpaHHHUKAX
[InockocT ¥ NEPHEHAMKYISPHBIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX

47

IlepnieHquKymsp u HAaKJIOHHAs.
[TocTpoeHne neprneHauKyssapa U3 TOYKH Ha

IPSIMYIO

48

IlepnieHquKymsp u HAaKJIOHHAs.
[TocTpoeHne neprneHauKyssapa U3 TOYKH Ha

IPSIMYIO

49

Teopema 0 TpE€X  mepHeHAUKYISApAx
(npsimast m oOpaTHas)

50

o1

Teopema o0 Tpéx  mNEpHEHIUKYIApaxX
(npsiMast u oOpatHas)

VYron MEXIY CKpELIMBAIOIIMMUCS
IPSIMBIMU

52

[louck mneprneHIuKyISIpHBIX MPSAMBIX C
IIOMOILIBIO MEPIEHINKYIAPHBIX
IJIOCKOCTEN

53

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

54

55

56

[loctpoenne ceueHuit Kkyba, HPU3MBI,
MPaBWIBHOM NUPaMUIbl C  [OMOILBIO
OpPTOTOHAJILHOM MPOEKIINH

[loctpoenne ceueHuit Kkyba, HPU3MBI,
MPaBWIBHON NUPaMUIbl C  TOMOILBIO
OpPTOTOHAJILHOMN MPOEKIINH

Cummetpust B MPOCTPAHCTBE
OTHOCUTENBHO  IUIOockocTu. Ilnockoctu
CUMMETpPUI B MHOTOTPaHHHMKAX

18




57

58

[Ipu3Hak NepneHIuKyJIIPHOCTU NPSAMON U
IIJIOCKOCTH KaK CIICJCTBUE CUMMETPUU
IIpaBunbHblE  MHOrOrpaHHukd. Pacuér
PacCTOSHUM OT TOYKH JO INIOCKOCTH

59

60

61

[IpaBuibHbIE  MHOTOrpaHHUKH.  Pacuér
PAcCTOSIHUM OT TOYKH J0 MJIOCKOCTH

CrocoObl  OMyCTUTh  HEPHEHIUKYISPHI:
CUMMETpHUS, CABUT TOYKH 10
[apaJuIeIbHON IPSIMOU
CaBur 1o HemapayuIeIbHOW — NIpSMOH,
U3MEHEHHUE PACCTOSIHUN

62

63

KonTponbHas paboTta "B3aumHoe
pacrojoKeHHe MPSIMbIX W IUIOCKOCTEH B
npocrpancree”

[ToBTOpeHue: yrom Mexay HIpsSMBIMH Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM  TPEYrOJIbHUKE, TeopeMa
KOCHHYCOB

64

IToBTOpEHME: yroi MEXIY
CKPEILMBAIOIIUMUCS TIPSIMBIMH B
IIPOCTPAHCTBE

65

66

['eomerpuueckue MeTOABl  BBIUHUCIICHUS
yrjia MEXAy NPSIMbIMUA B MHOTOTPaHHHUKAX
JByrpanubiii yroia. CBOWCTBO JMHEWHBIX
YIJIOB JIBYTPAHHOIO yrja

67

[Iepnenukynsapusie miockoctu. CBOMCTBA
B3aMMHO NEPNEHIUKYJISPHBIX INIOCKOCTEN

68

69

ITpusnak MEPIEHIUKYJIIPHOCTU
IIJIOCKOCTE; TeopeMa 0 IPSAMOi
IIepeceyeHus JBYX IJI0CKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

[IpssMoyronpHBIA Tapayuienenunes;; Kyo;

19




70

U3MEpEHUs, CBOMCTBAa MPSAMOYTOJbHOIO
napajuiesienumnena

TeopemMa 0 auaroHanu HPSMOYIOJIBHOIO
napajuiesienuIesia u ClIeJCTBUE U3 Heé

71

CrepeoMeTpuyueckue W MPHUKIAJHBIC
3a/lauyd,  CBA3aHHbIE CO  B3aMMHBIM
PaCMOJI0KEHUEM MPSMBIX U TUIOCKOCTH

72

HOBTOpeHI/IeZ CKPCIIUBAOIHECCA IIPSAMBIC,
mapajlyiCJIbHBIC IIIOCKOCTH B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

73

74

75

76

Hapa mapajiCJIbHbIX IUIOCKOCTEHl  Ha
CKpCHIMBAOIUXCA MPAMBIX, PACCTOAHHC
MCKAY CKpCIIUBAONIUMUCH TIIPSAMBIMH B
IMPOCTBIX CUTYalUAX

PaccTosiHe OT TOYKM JO TMJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH

Brruucnenune paccrosiHuin MEXKIY
CKpELIUBAIOIIUMUCS MIPSIMBIMU c
ITOMOIIBIO NEPIEHIUKYIIIPHON TUNIOCKOCTH

TpéxrpanHslid  yroj, HEPABEHCTBA IS
TpexrpaHHbix yrioB. Teopema Iludaropa,
TEOPEMBl KOCHHYCOB M CHHYCOB JJIA
TPEXTPAHHOTO yIjia

77

78

OneMeHTHl  chepuyecKoil  TeOMEeTpHUU:
reoJie3nYecKue JJMHUU Ha 3emiie
KonTposbnas paborta "VYrabl u
paccrosiHus"

79

Cucremarnzanus 3HaHuW "MHOTOrpaHHHK
U €r0 3JEMEHTHI"

80
81

[Iupamupa. Buasl nupamun. IlpaBuibHas
nupamMuaa

[Ipusma. Ilpsmasi u HaAKJIOHHAasT TPHU3MBI.

-

20




[IpaBuiibHas mpusma

82 [Ipsmoit napasuiesienume/I, 1
NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Beimykibsle  MHOrorpaHHukd.  Teopema 1
Ditnepa
Beinykisie  MHoOrorpanHuku.  Teopema

84 Oiinepa. [IpaBuiibHBIC U TOJMYNPABUIbHBIC 1
MHOTOTPaHHUKHU

85 Kontposnbnas padora "MHororpaHHuku" 1 1

86 [lonatne BekTOpa HA IUIOCKOCTH U B 1
MPOCTPAHCTBE

87 Cymma BEKTOpOB 1

88 PaznocTh BekTOpOB 1

89 [TpaBuio mapamienenurnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenue BekTOopa mo Oasucy Tpéx

91 BEKTOpOB, HE JeXamux B  omxHod 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Brruuciienue yria Mexay BEKTOpaMH B 1
IIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1

95 IIpocreiimme 3a1auu ¢ BEKTOPaMH 1

96 IIpocreiimme 3a1auu ¢ BEKTOPaMH 1

97 [Tpocreiimme 3aaun ¢ BEKTOPaMH 1

98 O0o0mIeHne 1 cucTeMaTu3aIys 3HaHu| 1

99 O0o0mIeHne 1 cucTeMaTu3aIys 3HaHUH 1

100 HToroBast KOHTpOJIbHAS paboTa 1 1

101 WroroBas koHTpoJibHasE paboTa 1 1

102 O0001IeHrEe ¥ cUcTeEMaTH3alus 3HAHUI 1
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OBILEE KOJIMYECTBO
[NPOT'PAMME

YACOB

110

102

22




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
ara undgpoBbie
Nen/m  Tema ypoka Konrpoubnbsie IIpakrnuyeckue A
yp Bcero p p p P u3ydeHusi oOpa3zoBaTe/ibHbIE
abdoThl a0oThI
pabo pabo pecypcsl
1 IToBTOpenue temsl "KoopanHatel BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
2 [ToBTOpEHUE TEMBI "CkansipHoe 1
IIPOU3BEECHNE BEKTOPOB"
3 [loBTOpenue Ttembl "Bblumciienue yria 1
MEXJly BEKTOpaMu B IPOCTpaHCcTBe"
4 [ToBropenue temsbl "YpaBHEHHE MNPSIMOU, 1
IIpOXoJslIel uepes 1Be TOUuku"
5 VYpaBHeHue IUIOCKOCTH, HOpManb, 4
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHeHue MJIOCKOCTH, HOpMaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTtopHoe npounsBeneHue 1
8 JIuHeliHblE ~ HepaBeHCTBa,  JIMHEMHOE 1
IIPOrpaMMHUpPOBaHHE
9 JIuHeliHBIE ~ HEpaBEHCTBa,  JIMHEMHOE 1
IIPOrpaMMHUPOBAHHE
10 AHaJIUTUYECKHE METOJbl pacuéra yria 1
MEXy PSIMbIMH B MHOT'OTPaHHUKAX
11 AHanuTHYeCcKHEe MeETOoJbl pacuéra yria 1
MEX/1y TNIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopMyna paccTossHUA OT TOYKH 10 1
IJIOCKOCTH B KOOPJAMHATaX
13 HaxoxzaeHue paccTOsIHMM OT TOYKH [0 1

TIJIOCKOCTH B KyOe

23




14

15

Haxoxnenue paccTrosHUM OT TOYKH 10
IJIOCKOCTH B IPABUJILHOM MUPAMHU]IE
KonrponpHas pabora "AHaiuTHuecKas
reomeTpus”

16
17

18

19

20

CedeHuss MHOTOTPAHHUKOB: CTaHJapTHBIE
MHOI‘OFpaHHI/IKI/I

CeueHurst MHOTOTPAHHUKOB: METO/I CJIC/IOB
CequI/ISI MHOFOFpaHHI/IKOBI CTaHIlapTHI)IG
IJIOCKOCTH, IIEPECEUCHUs] TMPSIMBIX U
IIOCKOCTEH

[TapannensHble MNpsSMbIE W  IUIOCKOCTH:
MapaJyIeIbHbIE CEYEHUS

[TapannenpHble NOpsMBIE W IUIOCKOCTH:
pacyéT OTHOIIECHUM

21

[lapannenvHble TIpSIMBIE W IUIOCKOCTH:
YIJIBI MEKTY CKPEIIMBAIOIIMMHUCS
NIPSMBIMHU

22

23

24

[lepnienauKynsapHbIE psiMble u
IUIOCKOCTH: CTaH/IapTHbIE napel
NEepIEeHANKYIAPHBIX IJIOCKOCTEN "
MPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB

[lepneniuKynsipHbIe psiMble u
IJIOCKOCTH: TeopeMa 0 Tpex
MepIeHIUKYIIApax

IlepneniukynsipHbIe IpsiIMbIE U
IUIOCKOCTU:  BBIYMCICHUS  JUIMH B
MHOTOTpaHHUKAX

25

[ToBTOpEHwUe: IO IN
MHOTOYTOJIbHUKOB, (hopMyITBI TUTSI
IoIaiel, CooopakeHust Moa00us

26

[ToBTOpenue: IO
MHOTOYT'OJIbHUKOB, (hopMyIibI JUISI

24




TJI0INA IeH, COOOPaKEHHSI TIOI00MS

27

[ToBTOpEHMeE: [UIOIA U
MHOTOYTOJIbHUKOB, (hopMyITBI JUTS
TJI0INA IEH, COOOPaKEHHSI TIOT00MS

28

[lmomaau  ceyeHWid  MHOTOIPAHHUKOB:
IJIOIIA M TOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEHUS MOA00US

29

[Tnomanu  ceyeHUH  MHOTOTPAaHHHKOB:
TUIONIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

KonrponbHas  pabora  "lloBTOpeHue:
MHOTOTPaHHUKH, ce4yeHus
MHOTOI'PaHHUKOB"

31

O6pém Tema. OOBEM MPSAMOYTOJIHHOTO
napasuiesenurnea

32

33

34

35
36

37

3anaun 00 yIBOEHUHU Ky0a, O KBajapaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHuyecKre 3a1a4H, CBsI3aHHBIE C
00BbEMOM IPSIMOYTOJIBHOTO
napauiesienunesa

[lpuknagHble  3amgaud, CBSI3aHHBIE C
BBIUUCIIEHUEM 00bEMa MPsIMOYTOJIbHOTO
napaJulesenumnena

O6bEM IpsIMON TPU3MBI
CrepeoMeTpuyecKHe 3a1a4H, CBSI3aHHbBIE C
BBIUUCIIEHHEM 00BEMOB TIPSIMOI TTPU3MBI
[lpuknagHble  3amgadW, CBsI3aHHBIE C
00BEMOM MPSIMOI PU3MBI

38

Brruncienue 00BEMOB TENI ¢ MHOMOIILIO
ompeIeIEHHOTO WHTETrpaa. O0BEM
HaKJIOHHOHM MpPU3MBbI

25




Brruncinenue 00BEMOB TENI ¢ MOMOIILIO

39 ONpeAeN€HHOT0  HMHTErpaa. O0béM
MTUPAMHU/IBI

40 ®dopmyna o6bEMa nmupamuael. OTHOILIEHHE
00BEMOB MUPAMUJI C OOIIMM YTIIOM

a1 ®opmyna o0bpéMa nupamuibl. OTHOIIEHHE
00BEMOB ITUPaMUJT C OOIITUM YTIIOM

42 CrepeoMeTpuyecKue 3a1a4u, CBA3aHHbBIC C
00BEMaMK HAKIIOHHOW TTPH3MBI

43 CrepeomeTpHuuecKkme 3aauu, CBI3aHHBIE C
00BEMaMH MUPaAMUJIbI
[Ipuknagueie 3amaun mo Teme "OOBEMBI

44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3amaun o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI

16 IIpumenenne 00bEMOB.  Bbrluncienue
PACCTOSIHUS JI0 TNTOCKOCTH

47 Kontponbnas ) pabora "O0BEM 1
MHOTOTpaHHHUKA
Hunuaapudeckas MMOBEPXHOCTb,

48 oOpa3yromue ATHHIPAICCKON
MMOBEPXHOCTHU

49 Hunuaap. I[lpsMoit KpyroBoW LHIUHAD.
[Tnomaap MOBEPXHOCTH IIUIHHIPA

50 Konundeckass moBepXHOCTh, 00pasyroIue
KOHHMYECKOU nmoBepxHocTh. KoHnyc

51 Ceuenue _ koHyca TJIOCKOCTHIO,
NapajuieIbHOM MIOCKOCTH OCHOBaHUS

52 Yceu€HHbIit KOHYC. N3o6pakenue

KOHYCOB M YCEUEHHBIX KOHYCOB
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[Imomane OOKOBOW  MOBEPXHOCTH H

53 IOJIHOM MTOBEPXHOCTU KOHYCA

54 HHOHl?iI[B OOKOBOW  MOBEPXHOCTH U
ITOJIHOM IMOBEPXHOCTH KOHYCA
CrepeoMeTpHUCCKUE 3a1a4uu Ha

55 JI0KA3aTeIbCTBO i BBLIUHCJICHHC,
ITOCTPOCHHUEM CEUYCHUI IIWIMHIPA, KOHYCa
CrepeoMeTpHUECKUE 3a1a4uu Ha

56 JI0Ka3aTeIbCTBO u BBIYHCIICHHE,
MOCTPOSHUEM CCUCHHI IIWINHPA, KOHYCa

57 [lpukiaanHple  3ama4dd, CBS3aHHBIE C
[ATHHIPOM

58 [lpukiaanHple  3ama4dd, CBS3aHHBIE C
[ATHHIPOM

59 Cdepa u map
ITepeceuenme chepsl W mapa c

60 wiockocteio. Kacanwe mapa u chepbl
IUIOCKOCTRIO. Bu 1 n300paxkeHue mapa
ITepeceuenme chepsl W mapa c

61 mwiockocTeio. Kacanme mapa u  cdepsl
IJIOCKOCTRIO. Buj 1 n300paxkeHue mapa

62 YpaBlieHHe cthepsl. [Tnomans chepsr u e€
JacTei

63 Cummetpust cepsl 1 mapa
CrepeomeTpuyeckue 3a7a4u Ha

64 JI0Ka3aTelIbCTBO u BBIUHCJICHHE,
CBSA3aHHBIE CcO cdepod ©  MIapom,
MMOCTPOCHUEM UX CEYCHH MIO0CKOCTHIO
CrepeoMeTrpuueckue 3a71a4u Ha

65 JI0Ka3aTelIbCTBO u BBIYHCIICHHE,

CBS3aHHBIE CcO cdepod U  IIapom,
MTOCTPOCHHUEM UX CEYEHH MIOCKOCTHIO
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HpI/IKJ'IaI[HBIG 3aga4yd, CBsI3aHHBIE CO

66 N
cdepoit u mapom
[ToBTOpEeHME: OKPYKHOCTh Ha TJIOCKOCTH,

67 BBIYMCIICHHS B OKPY>KHOCTH, CTaHJIaPTHBIC
o 00ust

68 Paznuunbie KOMOMHALIMY TENl BpaIlEHUS U
MHOTOIPaHHUKOB

69 3agaun n(: teme "Tena M MOBEPXHOCTH
BpAaIICHUS

70 3anauu H(')' Teme "Tena M MOBEPXHOCTH
BpaIicHUs

71 Kontponbnas pa60T'e'1 "Tena u 1
MTOBEPXHOCTH BpAIECHUS

79 O0bém mmnmuHApa. Teopema 00 00BEME
MPSIMOTO MJIHH]IPA
Brrauciearne 00BEMOB TElI C IIOMOIILIO

73 ONpPEACIEHHOTO  MHTErpana. O6BéM
KOHYycCa

74 ITnomanu 00KOBOI1 it MMOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuyecKre 3a/1a4u, CBSA3aHHbBIE C

75 BBEIYUCIIEHUEM 00BLEMOB HWIMHAPA,
KOHYyca

76 [TpuknagHeie 3agaun H? TeM"e "OOBEMEBI 1
TUIOMIA/IA TTOBEPXHOCTEH Tel
O0béM 1Mmapa W IMIAPOBOTO  CEKTOpA.
Teopema 00 o00BEmMe mapa. I[lnomans

77 cheppl.  CTepeoMeTpuUecKHe  3aJayH,
CBSI3aHHBIE C  BBIYHCIEHHEM O0OBEMOB
mapa, IIapoBOTO CErMeHTa U IIapOBOTO
CeKTopa

78 [Ipuknagueie 3amaun mo Teme "OOBEMBI
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79

80

ten", CBA3aHHbIE C OOBEMOM MIapa u
wiomanpio chepbl. COOTHOIICHHS] MEXTY
IUIOMIA/IIMH  TIOBEPXHOCTEH M 00BEMaMu
MOAOOHBIX TEJ

[TogoOHble  Tema B MPOCTPAHCTBE.
N3menenne o0béMa mnpu  mogoOuH.
CrepeoMeTpHUeCKre 3a/1a4H, CBSI3aHHbBIC C
BBIUHCIICHHEM OOBEMOB TEN M ILIOIIAACH
IMOBEPXHOCTEU

Kontponbnas pabora "Inomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TENT"

81

JIBkenus mpoctpaHcTBa. OTOOpaKeHUS.
JlBmkeHust U paBeHCTBO ¢uryp. OOrme
CBOICTBA ABMKEHUI

82

83

84

Bunanr IBIDKECHUH: napasieabHbIN
TepeHoc, [EHTpaIbHas CUMMETpHS,
3epKabHasi CUMMETPHUSI, TTOBOPOT BOKPYT
psIMOM

[IpeobpazoBanus monodus. I[lpsmas u
ctepa Diinepa

['eomerpuueckue 3amaun Ha MPUMEHEHUE
JIBYKCHUS

85

86

87

KonrponsHass  pabora  "Bekropsl B
pocTpaHcTBe”

O6o6mmatomniee nosropenue 11 nmoHATHI U
METOAOB  Kypca reomerpun  10-11
KJIACCOB, CHCTEMAaTHU3alHs 3HAHW:
"ITapannenbHOCTh TPSMBIX M IUIOCKOCTEH
B IIPOCTpPaHCTBE"

O6o6mmatomniee nosropenue 11 noHATHI U
METOAOB  Kypca reomerpun  10-11
KJIaCcCOB, cucTeMaTu3anus 3HaHUI:
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"BekTopsl B mpocTpaHncTae"

O6o06maromee moBroperue 11 moHsTHH U
MeTo0B  Kypca  reomerpun  10-11

88 KJIaCCOB, CUCTEeMaTU3alUs 3HAHUMA:
"BexTops! B mpocTpancTae"
O6o06maromee nmosropenue 11 mousTHl U
89 METOJOB  Kypca  TE€OMETpPUH 10—1v1
KJIaCCOB, crcTeMaTu3anus 3HaHUM:
"O6beM MHOTOrpaHHUKA"
Oo6o06maromiee moroperue 11 moHsATHH U
90 METOJOB  Kypca  TI€OMETpUH 10—];1
KJIACCOB, CUCTEMaTH3alIUS 3HAHUIA:
"O6beM MHOTOTpaHHUKA"
O6o06maromee nmoBTopenue 11 moHsTHI U
METOJI0OB  Kypca  reomerpun  10-11
91 KJIaCCOB, cUcTeMaTH3aIus 3HAHUM:
"[lnomanu TOBEPXHOCTH U OOBEMBI
KpyTJibIX Ten"
Oo6o06maromiee nopropeHue 11 nonsTuit u
MeToloB  Kypca reomerpun  10-11
92 KJIaCCOB, cucTeMaTu3anus 3HaHUI:
"[lmomamy  TMOBEPXHOCTH U OOBEMBI
KpyIJIbIX Ten"
93 HToroBasi KOHTpOJIbHAS paboTa 1
94 HToroasi KOHTpOJIbHAS paboTa 1
95 [ToBTOpeHwUe, Oﬁ?GH.ICHI/IC u
CHCTEeMaTH3aIHs 3HAHUH
Hctopust pa3BUTHS CTEpPEOMETPHU Kak
96 HAayku Hu e€ pollb B  Pa3BUTHUH
COBPEMEHHBIX WHXCHEPHBIX u
KOMIIBIOTEPHBIX TEXHOJIOTHI
97 Hctopust pa3BUTHS CTEPEOMETPUM Kak
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Hayku HU €€ pollb B  Pa3BUTUHU
COBPEMEHHBIX HMHXEHEPHBIX 51
KOMIIBIOTEPHBIX TEXHOJOTUI
Hcropuss pa3BUTHS CTEPEOMETPUH  KaK
98 HaykKu HU €€ poilb B  PAa3BUTHH 1
COBPEMEHHBIX UHKCHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pasBUTHA CTEPEOMETPUM  Kak
99 Hayku H €€ Ppollb B  Pa3BUTUHU 1
COBPEMEHHBIX VHKXEHEPHBIX 51
KOMIIBIOTEPHBIX TEXHOJOTUI
Hcropuss pasBUTHA CTEPEOMETPUM  Kak
100 Hayku U €€ pojlb B  Pa3sBUTUU 1
COBPEMEHHBIX UHKCHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pasBUTHA CTEPEOMETPUM  Kak
101 Hayku H €€ pollb B  Pa3BUTUHU 1
COBPEMEHHBIX MHXEHEPHBIX 51
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pasBuTHA CTEPEOMETPUM  Kak
102 Hayku H €€ pollb B  Pa3BUTUHU 1
COBPEMEHHBIX MHXEHEPHBIX 51
KOMIIBIOTEPHBIX TEXHOJIOTUN
OBIIEE KOJIMYECTBO YACOB 10 102 8
[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

I'eomerpus 10-11 JI.C.Artanacsn, B.®.byry3oB u ap. IIpocsemenne 2020

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
I'eomerpus 10-11 JI.C.Aranacsan, B.®.byry3os u ap. I[Ipocsemenue 2020
Junaktuueckue marepuansl K yaueoOnuky JI.C Atanacsn

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http:// school-collection.edy.ru

http:// wmolow .edy.ru

http:// www .math.ru

https://.math-ege.sdamgia.ru http:// alexlarin.net

http:// www .kokch.kts.ru/cdo/

http:// www .fipi.ru/

http:// www .ege.edy.ru/

http:// www .edy.ru/index.php

http:// mathege.ru

http :/lwww.tmn.fio.ru/works/
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