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INOACHUTEJIbBHASA 3AIINCKA

["'eoMeTpus siBIsIeTCA OTHAM U3 0a30BBIX KypPCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK Kak O0OECIIEYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB TI'YMAaHMTAPHOTO ILIMKJIA.
[TockonbKy TOrMYeCKOE MBILUIEHUE, (POPMHUPYEMOE PU U3YUEHU U 00YyUarOIUMHUCA
NOHATUUHBIX OCHOB T€OMETPHH, NIPH J0KA3aTEIbCTBE TEOPEM U TMOCTPOCHHUH
LEMOYKH JIOTHYECKUX YTBEPKIECHNUN TP PELIEHUH T€OMETPUUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pELICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YaCTHOCTU (PU3UUYECKUX 3a]a4.

[lens ocBoeHuUst mporpaMmMbl yueOHoro Kypca «I'eomeTpush» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIBHBIX CIIOCOOHOCTEN 00yUYarOMIMXCS TPU U3yUYEHUN
TEOMETPUU 4Yepe3 00eCleueHUEe BO3MOXKHOCTH MPUOOPETEHUS M HCIOJIb30BAHUSA
0osee r1yOOKMX reOMETPUUECKUX 3HAHUN U IeUCTBUH, ClieU(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCIIEIIHOTO TPO(EeCCHOHATIBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJa4yaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paclIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIOMIMX OMNHUCHIBATH U H3y4yaTh
pa3HbIE SBJICHUS OKPY KAalOLIEro MUPa, 3HaHUE MOHATUIHOIO aIlapara Mo pa3aeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpOBaHHE  yYMEHHMS  BJIAaJE€Th  OCHOBHBIMM  MOHSATUSMH O
NPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJIapTHHIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

(dopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTeMaTHUYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMHU JO0KAa3aTelbCTB W aJITOPUTMOB
pelieHus, YMEHUsI UX NPUMEHSTh, IPOBOJUTDH JOKA3aTEIbHBIE PACCYK/ICHUS B XO/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7a4 C IMPAKTHYECKUM COACPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOOUMOCTH  JOKa3aTeJIbCTB  IpHU



000CHOBaHUY MAaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrIocOOHOCTEW 00ydYaromuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEHl UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HWCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopsl U  KOOpPAMHATHI B
IPOCTPAHCTBEN, «J|BUXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUH Ha YTiyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJbKO  T0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaraMm ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbl, paclpeeEHHBIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamaquch HEOJHOKpPaTHO. JTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHHO U IMTOCTYMATEIIBHO, C
COOJIIO/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN O0YUYaIOIMIUXCsl, PACIIUPSS U YTITyOIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUH Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  yciuoBus i auddepeHunanuiu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~00pa3oBaTeIbHBIX IMporpamMM, oOO€CleyuTh YriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMUXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
y4uéTtoM BbIOOpa Oyayiiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 npodeccCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Hezaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemmBaromuxcs
npsMeIX. [lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapalICIIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1IAPAIIIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpoeKTUpoBaHus. W3o00paxeHue
¢buryp B mapayiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapayieabHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTU: NEPIEHAUKYIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPaHHBIN
YIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB Y CUHYCOB Ul TPEXTPAHHOTI'O yIJia.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune, TpsAMOYTOJIBHBIN MTapaJJIETICUNE U €r0 cBolicTBa. KpaTuanimme
MyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema I[ludaropa. [lupamuaa: n-yronbpHas nupaMuja, MpaBUibHAs U yCeUEHHas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPaBUIIbHBIN TeTpasap, KyO. [IpencraBienue
O MPAaBUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJECKA3AP U UKOCASP.

Bbruncnenne 31eMEHTOB MHOTOTPaHHHKOB: pE&Opa, AMAaroHaiu, YTJIbL
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA]{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [Lomans
OOKOBOW IOBEpPXHOCTH M TMOBEPXHOCTH MPABWIBHOW IMHPAMU[bI, TEOPEMA O
IJIOIIAIA YCEUYEHHON TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeeNuIe d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABUIBHON
ITAPAMHUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpaA Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyronmpHas  cucremMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAss TMOBEPXHOCTh, KOHWUYECKAass IOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromme TMoBepxHocTed. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl u mapa.

O0béMm. OcHoBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa W I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipm3sma, BmmcanHas B
MUJINHAP, ONHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u  1mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOM B MHOTOTPAHHHK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€¢ dJacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nono6ubIx ¢uryp. IIpeoOpazoBanue momoOus, romoreTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M MEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEA0B, METOJI BHYTPEHHErO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsAMoyrosmpHas cucrema
KOOpIMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopainHaTHO-BEKTOPHBIA METOJ] IPU PELLIEHUN T€OMETPUUECKUX 3a]1a4.

JIBH:KeHMSI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpaxkeHus. [[Br>keHUss W paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. BuIbl [OBUXKEHUN: TMapaulesbHBIM IMEpEeHoc,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPECTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHHA, MPOLEIYP
IrpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTHKECHUM HAYKU U AESTENBHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELIEHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHUS TNPUMEHATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pOBbIO (3I0pOBOE THTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON I€ATEIBbHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  oOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TOHUMAaHHE BIIMSHUS
COITMATIbHO-DKOHOMHUYECKUX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpeibl, OCO3HaHUE II00ATIbHOTO XapaKTepa dKOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MaTEMATHUYEeCKUX 3HAHWUN IS pelieHus 3aJady B 00JiacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUUIS pa3BUTHUSI LIMBWIN3ALMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKW U MaTEMaTHYECKOM
KYJBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue aAeicTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OmpeieSIeHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccUu(uKaiuy,
OCHOBaHMsI /7151 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMH;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOSTEIIHLHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00BEKTa, SIBJIICHUS, MPoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOllecca, a TaKkKe BBIABUTATD
MIPEIOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUIUTHI MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUYHBIX BUAOB U (popM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B paziIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXKJIeHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOACTBO MO3UIMN, B KOPPEKTHOU (opme
(bopMyIUpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpEe3eHTALUK U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBeEpcaJbHbIe Y4eOHbIe NeliCTBUSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  IIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa pelieHUs
MaTeMaTUYEeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3ysbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboOThl mNpU pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JIEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEpUsiM, CHOPMYITUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCyKICHUM;

e TMPUMEHSATH AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUH
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBA3AaHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUbl MHOTOIPAaHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJIaCCU(PUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSIMHU, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

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

e CTPOWUTH CEUYECHMsSI MHOTOTPAHHUKOB PAa3JIMUYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMyT;

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

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

e BBINOJIHATH JICWCTBUS HAJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSISI U3BECTHBIE METO/IbI IPH
pPELIEHUM MaTEeMaTUYECKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

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

e TMPUMEHATH TIOJYUYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIE MOHSTHUS B
mpolecce TIOMCKAa  pelieHuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npoOsieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUUHH;

e UMETh NIPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTu (yHIAaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHIATUSMHU, CBI3AHHBIMHU C TE€JIAMH BPAILLCHUS: [UIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Tena BpamleHWs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOTYYSHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOOkKeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
TEOMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TEN;

n300pakaTh u3y4daemble (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTDH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4M Ha BBIUUCICHHUE YTIIOB MEXKY MPSAMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBW)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeN BpalleHUS MpH
MapaJyICIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIE0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHIS;

MPUMEHATh TeOMETpUUYecKre (aKThl I PEIICHHUS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBHUSA
IPUMEHCHUS 33JIaHbl B IBHOW M HESIBHOU (hopMe;

pemiath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUH W
HaXO0XKJECHUE TEOMETPUUCCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MTOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPABHUBATh, aHATTM3UPOBATH
U OIICHWBATh peajbHBbIC CHUTYallMd, MPUMEHSATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTyalluu Ha
S3BIKE TEOMETPUHU, UCCIIEI0BATh MMOCTPOECHHBIE MOJIENIN C UCTIOJIB30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiareopbl, pemarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM TC€OMETPUUICCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax pPa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnionoxeHue npsMbIX B 6 :
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmnympHocn, MPSIMBIX U 25
MJIOCKOCTEN B MPOCTPAHCTBE
VYTIIIBl M pacCcTOSHUS 16 1
MHororpaHHuKu 7 1
BekTopsl B IpoCTpaHCTBE 12
2 HOBTOPGHI/IG, 000011eHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB  TeM Kowrporsmsie  TIpakrseckume (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " L5 |
CHUCTEMaTHU3aIlUs 3HAHUM
O06bEM MHOTOTpaHHHKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHME, 0606HI€HIfC " 17 )
CUCTEMaTHU3aIlUs 3HAHUM
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OcHoBHbIE TIpaBUIIa
M300paKeHUs Ha PUCYHKE
TUTOCKOCTH, MapaJuIeIbHbBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo0.ru/FOMGVRWHE

Ioustus CTCPCOMCTPHU: TOUKA,
psiMasi, TNIOCKOCTh,
npocTpancTBo. OCHOBHBIE
MpaBUjIa U300paKeHUS Ha
PHUCYHKE TUIOCKOCTH,
MapajuIeNIbHBIX MPSMbIX
(OTpe3KoB), cepeInHbI OTpE3Ka

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IEPECEKAOIINECS
npsiMasi ¥ IIOCKOCTh;
MOJYIIPOCTPAHCTBO

https://m.edsoo.ru/SECB310PZ

https://m.edsoo.ru/T2NNAUSWK

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IIEPECEKAOIIUECS
npsiMasi v MIOCKOCTh;
MOJYIIPOCTPAHCTBO

https://m.edsoo.ru/7TKZVSHHVO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHUKH, U300paKeHHE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINUX O0HEKTOB

https://m.edsoo.ru/88UACES2Y

AKCHOMBI CTEPEOMETPUHU U
MePBBIE CIIECTBUS U3 HUX

AXCHOMBEI CTCPpCOMCTPUH U
ICPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/IDKRA603N

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHUH U
MIEpBBIE CIEICTBUS U3 HUX.
CrniocoObl 3a1aHus MPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE.
O06o03HaueHus NPSAMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/AQXIXEDYR

10

11

N3o0pakenune ceueHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0paxkenue
[IepeceyeHus MOIyUYEHHBIX
I0cKoCTel. PackpammBanue
MOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

N3o6paxeHne cedeHmit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE TPOXOJSAT Yepe3 ux
pé6pa. Nzobpakenune
MEPECCUCHUA MOJTYUCHHBIX

https://m.edsoo.ru/EVUE9AZ7]

https://m.edsoo.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0CKOCTEN. PackpamuBanue
MIOCTPOCHHBIX CEUEHUI
pa3HbBIMU LIBETaMHU

12

13

N3o0paxenue cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxkeHue
MepeceueHUs MOTyICHHBIX
iockocteil. PackpammBanue
MOCTPOCHHBIX CCUCHUIA
Pa3HBIMH [IBETaMU

N3o6paxenune cedeHuit
MUPaMHJIbL, Ky0a U IPU3MBIL,
KOTOPbIE MTPOXOASAT Yepe3 Ux
pé6pa. N3obpakeHue
nepeceyeHus MoayYeHHBIX
IJI0CKOCTeN. PackpammuBanue
MMOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

https://m.edsoo.ru/O8LAY6GMF

https://m.edsoo.ru/EKWHLAW&4

14

15

16

Merton cnenoB Ui TOCTPOECHUS
CEUEeHUU

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBoiicTBa
[IEpECECYCHUN NIPSMBIX U
IIJIOCKOCTEN

Meron cnenoB s TOCTPOEHUS
ceueHuii. CBoiicTBa
[IEpECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/1JOON3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

18

19

20

21

[TocTtpoenue ceueHuii B
nupamuze, Kyoe mo Tpém
Toukam Ha péopax. Co3naHue
BBIHOCHBIX YepTEKEW U 3aIucCh
1aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamuze, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEXKEH U 3aIncCh
1aroB MOCTPOSHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEXKEH U 3aInch
1aroB MOCTPOSHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe 1mno Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YePTEXeH U 3anuch
I1aroB MOCTPOCHUS

[ToBTOpEHME IIIAHUMETPUU:
Teopema o mponopIMOHAIBHBIX
otpeskax. [logobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/HFW637QDR

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/JIAQIJNZCX

https://m.edsoo.ru/XJEZARSTO

https://m.edsoo.ru/L3FYZL9LR

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuets! B
CEUEHUSIX HAa BBIHOCHBIX
yeprexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN

https://m.edsoo.ru/TP9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

23

KonrponsHas padora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

https://m.edsoo.ru/EBLE09SZ1

24

B3aumHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpeuuBaroniyecs npsiMple.
[Ipu3Haku CKpemMBarOIIUXCS
npsmbix. [lapannensHbie
MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

26

27

28

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napajieIbHON JaHHOW MPSMOH,
MPOXOASAIICH Uepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKallen
Ha JJaHHOM mpsimoii. JlemMa o
MePECCUCHUH MapalIeIbHBIX
MPSIMBIX IJTOCKOCTHIO

[TapamienbHOCTB TPEX MPSMBIX.
TeopeMa 0 TpEX nmapaenbHbIX
npsAMbIX. Teopema o
CKpCHIMBAIOINXCA MTPSAMBIX

[TapamensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJlIeIbHOTO
IIPOCKTUPOBAHUS.
N306paxenue pazHbIx Guryp B
MapajuieIbHON IPOEKIINU

LenTpanbHas npoekius. Yo
C COHAIIPaBJICHHBIMU

https://m.edsoo0.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

https://m.edsoo.ru/03GR50WZV

https://m.edsoo.ru/Z5FPA6SHI



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI

CTOPOHAMU. YTOJI MEXIY
MPSMBIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[TonsTHs: MapaIenbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipru3nak
[apaJUIEIbHOCTH NPSIMOU U
miockoctu. CBoiicTBa
[1apaJUIEIbHOCTH MIPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/N18CUOO3L

31

I'eomeTpuueckue 3anaun Ha
BBIYMCIICHUEC U JOKAa3aTCJIbCTBO,
CBSA3aHHBIE C [1APAJUIEIBHOCTHIO
MPSMBIX U IIOCKOCTEHN B
MIPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

[ToctpoeHue ceuenus,
MIPOXOASAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YEPTEkKE U
[apajuIeJIbHOTO APYron
npsAMoH. Pac4€r oTHOIIEHU I

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas npoekuus,
MIPUMEHEHUE I TOCTPOCHUS
ceueHuit Kkyoa u
napauienenunena. CpoicTsa
napajuleJenune a u Ipru3Mbl

https://m.eds00.ru/930T7FLSK



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

34

[TapannenpHbIE IITOCKOCTH.
[Ipu3Haky napaieIbHOCTH
JIBYX TIJIOCKOCTEM

https://m.edsoo.ru/QFUJAHVEY

35

Teopema 0 nmapajIeIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAUICKALLYIO JaHHOU
IIJIOCKOCTH U CIIEACTBUA U3 HEE

https://m.eds00.ru/2WG4W4XNO

36

CaoiicTBa napamienbHbIX
TUTOCKOCTEH: 0 MapauIeTbHOCTH
MPSIMBIX TIEPECEUCHHS TTPU
NepeceueHun JIByX
napaiesIbHbIX MIOCKOCTEeH
TpeTbhel

https://m.edsoo.ru/3KIKV3ROG

37

38

CaoiicTBa napamienbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
napauIebHBIX MPSIMBIX,
3aKITFOUEHHBIX MEXKILY
napauIeIbHBIMU ITIOCKOCTSIMU;
0 IIepeCceYCHUU IIPSIMOi €
JABYMsI TapaJlIeTbHBIMU
TUIOCKOCTSIMHU

IToBTOpEHME: TEOpEMA
ITudaropa Ha mIocKkocTH

https://m.edsoo.ru/QLA4PYRAT

https://m.edsoo.ru/9VIZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOT'O
napaJuiesenumnena

https://m.edsoo.ru/HYNIQ7850Q



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

41

Brrunciienue 1yiMH OTpPE3KOB B
Ky0e U MpsIMOYTOJIbHOM
napajuieJenumnene

https://m.edsoo.ru/FZBZVPOEC

42

[lepneHMKyIAPHOCTD MPAMOU
u mockoctu. [Ipusnak
MEPIEHIUKYIISIPHOCTH IIPAMOM
U IUIOCKOCTH

https://m.edsoo.ru/ISFSHOGG3

43

[lepneHMKyIAPHOCTD MPSAMOU
n mockoctu. [Ipnu3nak
MEPIEHIUKYISIPHOCTH MIPAMOM
U IIJIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

https://m.edsoo.ru/WF3MTS4E5

45

46

47

48

IInockoctn u
MepIEHIUKYIISIPHBIC UM
MPSIMbIE B MHOTOTPaHHHUKAX
ITnmockoctu u
MepIEHIUKYIISIPHBIC UM
MPSIMbIE B MHOTOTPaHHHUKAX
[lepnenquKyasip U HAKIOHHAS.
[TocTpoenue nepneHauKyIsIpa
13 TOYKU HA MPSMYIO
[lepnieHquKymsIp U HAKIIOHHAS.
[TocTpoenue neprneHauKymIsipa
13 TOYKU HA MPSMYIO

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo.ru/S1VOAWIW3

https://m.edsoo.ru/KIP91L.4ZCX

https://m.edsoo.ru/2IIUD45PR



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
MepHeHIuKysipax (mpsmas u
oOpaTHas)

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx
NepHeHIUKysIpax (mpsmas u
oOparHas)

https://m.edsoo.ru/IPCG564WN

51

52

53

Yron mexny
CKPEUIUBAIOIIUMHUCS MPSIMBIMU

[Touck neprneHauKyIIpHbIX
MPSMBIX C TIOMOIIBIO
MePIEeHIUKYISIPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHHE

https://m.edsoo.ru/K4EHQ3E9E

https://m.edsoo.ru/EBY VPSMSI

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenmii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMH/JIbI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

https://m.edsoo.ru/FSZMOAI1AE

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMH/JIbI C TOMOLIBIO
OpPTOTOHAJIBHOM MPOEKIINH

https://m.edsoo.ru/TS0FUDOOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cummeTpuil B
MHOT'OrpaHHUKax

https://m.edsoo.ru/N77K7ZM8K



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIPSIMON U TUIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU

https://m.edsoo.ru/L9E703U3V

58

HpaBI/IJIBHBIG MHOTI'OrpaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IIJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

60

61

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuér paccrosinuii OT TOUKH
710 TIJIOCKOCTH

Crnoco0sbI OMyCTUTh
NEePHEHIUKYISAPbl: CAMMETPUS,
CIIBUT TOYKH MO MapaijIeaIbHON
IpsAMON

CaBur no HenapauieIbHOU
MPpSAMOM, U3MEHEHUE
paccTosHu

https://m.edsoo.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6

https://m.edsoo.ru/90OANVFE9E

62

KonTponbnas padota
"B3aumMHoOe pacnonoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

https://m.edsoo.ru/JWSUZNNS8J

63

[ToBTOpEHME: YTOI MEKITY
MPSAMBIMH Ha MJIOCKOCTH,
TPUTOHOMETpPHS B
MIPOU3BOJIBHOM TPEYTOJIBHUKE,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

[ToBTOpEHME: yrom Mex Iy
CKpCIIUBAOIMUMHUCS ITPAMBIMU
B IIPOCTPAHCTBE

https://m.edsoo.ru/ WBREU9US7



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckue MeToabl
BBIUHCIICHHS YTJIa MEXTY
MPSIMBIMUA B MHOTOTpaHHHUKaX

https://m.edsoo.ru/3U40237CK

66

JIByrpansbiii yroa. CBoicTBO
JIMHENHBIX YIJIOB IBYIPAaHHOTO
yriaa

https://m.edsoo.ru/SH4CYFABO

67

68

69

70

71

[TepnengukynsipHbIC
miockoctd. CBOMCTBA B3aUMHO
HCpHGHZ[I/IKYIISIpHI)IX
MIOCKOCTEH

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepeCeUeHMs ABYX IIIIOCKOCTEN
MEPIEeHIUKYISIPHBIX TPEThE
IJI0CKOCTH

[IpsiMoyronbHbIi
napasesnenunes; Kyo;
U3MEPEHMS, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuieJIienuneaa

Teopema o0 nMaroHanIu
MPSIMOYTOJIHHOTO
napajuiesienunes1a u ciecTBUe
u3 Heé

CrepeomeTpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBA3aHHBIE CO B3aNMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
TUTOCKOCTH

https://m.edsoo.ru/F1IHM69NVD

https://m.edsoo.ru/FYSTMQ43F

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/E3T10AD6I

https://m.edsoo.ru/4TBYU36HZ



https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ

72

IToBTOpEHME:
CKPEILMBAIOIINECS IPSIMBIE,
HapajuleJIbHbIE IIJIOCKOCTH B
CTaHJapPTHBIX MHOTOI'PaHHUKAX

https://m.edsoo.ru/TL947D6WK

73

74

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSMBIX,
paccTosiHue MEXIy
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
B IIPOCTHIX CUTYaIUAX

PaccrostHuEe OT TOYKH 1O

INIOCKOCTH, PACCTOSAHUC OT
HpﬂMOfI J0 IINIOCKOCTH

https://m.edsoo.ru/YFWZTQREN

https://m.edsoo.ru/W5GN48EIM

75

Brruucnenue paccrosHun
MEXKIy CKPEIIUBAOIIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEPIEHIUKYISPHON IIIIOCKOCTH

https://m.edsoo.ru/SW9VIIHMD

76

Tpéxrpansslii yrom,
HEpaBEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema Ilugaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB
JUIsL TPEXTPAHHOTO yIJIa

https://m.edsoo.ru/3XGHNLQ4J

77

78

DneMeHTHI chepruyecKoit
T€OMETPHH: TeOe3NUECKUE
JUHUM Ha 3emiie

KonrtponbHast padora "Yrisl u
paccrosiHus"

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/IRTWZ59YU



https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU

CucreMaTusaiis 3HaHUH

79 "MHoOrorpaHHuK 1 €ro 1 https://m.edsoo.ru/VC3UOAK3B
3J€MEHTHI"
[Tupamuna. Buasl nupa .
80 DANILE. BHAGT THPAMHIA 1 https://m.edsoo.ru/J3R0247E0
[IpaBunbHas nupamua
[Tpuszma. [Ipsimast u HaKJIOHHAA
81 1 https://m.edsoo.ru/INDHOOSEQ
npu3Msl. [IpaBunbHas npusma
[Ipsmoit napamienenunes,
82 MPSMOYTOJIbHBIN | https://m.edsoo.ru/L8803LZGS
napajuienenumnesn, Kyo
Brinykiibie MHOTOTpaHHUKH.
83 . 1 https://m.edsoo.ru/B4TOMDU 1D
Teopema Ditnepa
Boinykiible MHOTOTPaHHUKH.
Teopema Ditnepa. [IpaBunbHbIe
84 3 pa. 1p 1 https://m.eds00.rt/QOMX9IGAI1S
Y TIOJTYTIpaBUJIbHBIE
MHOTOTPaHHUKH
KonTponbHas pabota
85 " P P " 1 https://m.edsoo.ru/3AN52B3TEM
MHororpaHHuK#
[TonsiTue BexkTOpa Ha
86 1 https://m.edsoo.rt/LRBSE3B09
MIJIOCKOCTH M B IPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XT 8
88 PasnocTs BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH
89 [IpaBuno mapamienenurnena 1 https://m.edsoo.ru/XS6ANTLA2
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128LR
Pasnoxxenue Bekropa o 6azucy
91 TPEX BEKTOPOB, HE JIEKALIUX B 1 https://m.eds00.ru/U760IDCTG
OJIHOM IIJIOCKOCTH
92 CkansipHO€ NIPOM3BEICHUE 1 https://m.edsoo.ru/JZ46 VNC71



https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71

Brruucnenue yria Mexay

93 1 https://m.edsoo.ru/ITUSI96UQP
BEKTOPAaMH B MPOCTPAHCTBE
n N

94 POCTCHIIIE 3a1atH ¢ 1 https://m.eds00.1u/FJIXV79T8B
BEKTOpaMH
[Ipocreiimue 3aga4uu ¢

95 1 https://m.edsoo0.ru/JCWURNGO1
BEKTOPaMH
[Ipocreiimne 3axauu ¢

96 1 https://m.edsoo.ru/BEHWOELKS
BEKTOPaAMH
n N

97 POCTCHIIIE 3aIatu ¢ 1 https://m.eds00.1u/P3WEWZZSY
BEKTOpaMH
00600

98 © HvleHHe 1 CHETEMATIEALI 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUI
O0001IeHE U CHCTEMATH3ALHUSA

99 N 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUI

100 Hrorosast KOHTpoOJIbHAsI paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
O00011IeHNE U CUCTEMATH3a

102 Hj; HHC L CHCTEMATH3AI 1 https://m.eds00.ru/931 AWXEK 1
3HAHUI

OBHLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KJIACC

Koan4yecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
n/n Tewa ypora Bcero Kontpoapipie  Ipaxruteckue u3y4eHusi  00pa3oBaTeJbHbIC PeCypPChI
padoThI padoThI

IToBTOpEHME TEMBI

1 "Koopaunatsl BeKTOpa Ha 1 https://m.edsoo.ru/ WERSDS14U
MJIOCKOCTH U B POCTPAHCTBE"
[loBTOpEHME TEMBI

2 "CkansipHO€ POU3BEICHHE 1 https://m.edsoo0.ru/M6JO60NJ7
BEKTOPOB"
[loBTOpEHME TEMBI

3 "BeluncieHue yria Mexy | https://m.edsoo.ru/55KY41LVG
BEKTOpaMH B IPOCTpaHCTBE"
IToBTOpEHME TEMBI

4 "VpaBHeHUE NPAMOH, 1 https://m.edsoo.ru/U20HPUS6W
MPOXOASIIEH uepe3 JBe TOUKH"
YpaBHEHHE IOCKOCTH,

5 HOpMaJIb, YPaBHEHHUE 1 https://m.edsoo.ru/VYIHSTERW
IJIOCKOCTH B OTPE3Kax
YpaBHEHME MIIIOCKOCTH,

6 HOpMaJib, YPABHEHHE 1 https://m.edso0o.ru/541910WGX
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1 https://m.edsoo.ru/NTYOG2APM
JIuHeliHbIe HEpAaBEHCTBA,

8 . 1 https://m.edsoo.ru/S4EQ7JQSE
JUHENHOe MporpaMMHUpPOBaHUE

9 JluHeiiibie HepaseHCTsa, 1 https://m.edsoo.ru/VPKWBB4AA

JIMHENHOE NPOrPaMMHUPOBAHHE



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mex1y mpsiMbIMH
B MHOTOTpaHHUKaX

https://m.edsoo.ru/KHJ20M3PV

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IIIOCKOCTSIMU B
MHOTOT'PaHHHUKAX

https://m.edsoo.ru/DDXUUAIAS

12

13

14

dopmyia pacCTOSHUS OT
TOYKH OO0 IINIOCKOCTHU B
KOOpAuHaTax

Haxoxxnenue paccTosiHuil oT
TOYKH /10 TJIOCKOCTH B KyOe
Haxoxxnenue paccTosiHuil oT

TOYKH JI0 TJIOCKOCTH B
MPaBUJIbHON MHUpamMue

https://m.edsoo.ru/SG451UUG1

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

15

KontponsHast pabora
"Ananuruueckas reomeTpus”

https://m.edsoo.ru/SNGI1GHFM

16

17

CeueHus MHOT'OT'PaHHUKOB!
CTaHJAPTHBIC MHOTOT'PAHHUKHN

CeueHus MHOT'OT'PaHHUKOB!
METO CJICO0B

https://m.edsoo.ru/219603NHQ

https://m.edsoo0.ru/52XG0O2J5B

18

CC‘-IGHI/IS[ MHOFOFpaHHI/IKOBI
CTaHI[apTHI)Ie IIJIOCKOCTH,
NepecevyeHus IPsIMbIX U
MJIOCKOCTEM

https://m.edsoo.ru/CUP7TCPXQ

19

[TapannensHble npsMbIE U
IUIOCKOCTH: NapaJulebHbIE
CE€UCHUA

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP

20

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: pacuéT
OTHOLLUEHUN

https://m.edsoo.ru/O71ROIJFI

21

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbl MEXIY
CKPCIIUBAIOIIUMUCS ITPAMBIMU

https://m.edsoo.ru/26EPTM74A

22

[lepnieHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: CTaHJAPTHBIE ITAPbI
NEePIEHIUKYISAPHBIX
IIJIOCKOCTEN U NPSAMBIX,
CUMMETPUU MHOTOIPAHHUKOB

https://m.edsoo.ru/YQUVT6VZX

23

24

25

26

[leprieHquKyISIpHBIE TIPSIMBIE U
IJIOCKOCTH: TEOpPEMA O TpeX
MePHEHANKYIISIpax
[leprieHquKyISIpHBIE TIPSIMBbIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH
B MHOT'OTpaHHUKAaX

[ToBTOpEHME: MIomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAieH, COOOpaXKeHus
noao0us

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAIeH, COOOpaXeHus
noao0us

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9J

https://m.edsoo.ru/FDRZ09G4X

https://m.edsoo.ru/1ZYRNNIKV

27

IToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAeH, COOOpaXeHus
noao0us

https://m.edsoo.ru/HWHVENLOO



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

28

ITmomanu ceuenumit
MHOTOT'PAaHHUKOB: TIJIOIIAN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaKEHUS 1O 100U

https://m.edsoo.ru/ X2HRM9HD4

29

ITmomanu ceuenumi
MHOTOTPAaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsT

https://m.edsoo.ru/SH4ELYIN6

30

KontponsHast pabora
"[ToBTOpeHME:
MHOTOTPaHHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

https://m.edsoo.ru/SSUWIWWV1

31

32

33

34

35

O0BéMm Tena. O0BeM
PSMOYTOJIBHOTO
napaiesenunea

3agauu 00 yABOEHHH Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIIUU
yria

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IPSMOYTOJIBHOTO
napaiesenueaa
[TpuknaaHble 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMa IPSMOYTOJIBHOTO
napaJenenurneaa

O0BEM MPSAMOI TPU3MBI

https://m.edsoo.ru/6UXGOORC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

https://m.edsoo.ru/8AIL9YHYJ



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTrpuyeckue 3a1a4u,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB TIPSAMOIA TTPU3MBI

https://m.edsoo.ru/1D8HV54A9

37

IIpuxnanHeie 3axauu,
CBsI3aHHBIE C 00BEMOM MpsIMON
MIPU3MBI

https://m.edsoo.ru/QI'Y C4F8IU

38

39

40

Brruncienue 00EMOB TeI C
MTOMOUIBIO ONPENECITIEHHOTO
uHTerpaia. O0bEM HAKIIOHHOH
MIPU3MBI

Brrunciienue 00EMOB TeJI C

HIOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. O0bEM nupamMuIsl

®opmyna 00bEMa MUPaAMUIBI.

OTHoneHHuEe 00BEMOB ITUPAMUL]
¢ O0IIMM yTTIOM

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJLCMKE8N

https://m.edsoo.ru/AL3PODC9E

41

®dopmyrna 00bEMa TUPAMUIBIL.
OTtHoteHNEe 00HEMOB MTUPAMHU/T
¢ 00LIUM yTJIOM

https://m.eds00.ru/3GOOAJRNY

42

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIE C 00BEMaMU
HAaKJIOHHOM MPU3MBI

https://m.edsoo.ru/7TRERHWO7

43

44

CrepeomeTpuyueckue 3a1auu,
CBs3aHHBIE ¢ 00BEMaMU
MTAPaMUIBI

[Ipuknanueie 3aga4n Mo TeMe

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

https://m.edsoo.ru/SF480DTS6

https://m.eds00.ru/9SF6OYYVX



https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX

45

[IpukiagHble 3ana4m 10 TeMe
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM TTUPAMUIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne 00bHEMOB.
Brruncnenue paccTosHus 10
IVIOCKOCTH

https://m.edsoo.ru/I39CX0O3CP

47

48

49

KoHnTtponbhas pabora "O0bEM
MHOrOrpaHHHKa"

[umuHapuaeckas
MOBEPXHOCTh, 00pa3yoIIre
AJTUHIPUYECKOU
MMOBEPXHOCTHU

Hunuuap. [psamoii kpyroBoi
muHIp. [Tnomans
MOBEPXHOCTH IMIIMHIPA

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVW4KY55

50

Konnueckas noBEpXHOCTb,
00pa3yroIire KOHHIEeCKOM
nosepxHoctu. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

51

52

53

CeueHune KOHYyca MIIOCKOCTBIO,
MapasuieIbHOMN MIIOCKOCTH
OCHOBAHUA

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB
[Tnomans 6oxoBoM
MOBEPXHOCTHU U MOJTHOMN
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/EOVSHALSL

https://m.edsoo.ru/9VKWVDCTE

https://m.edsoo.ru/AWKBI9E4NE



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE

54

TTnomans 60xo0BOI
MIOBEPXHOCTH M MOJHOM
MIOBEPXHOCTH KOHYCa

https://m.edsoo.ru/9NF4UE3KJ

55

CrepeomeTpHruecKue 3aauu Ha
JI0Ka3aTeIbCTBO U
BBIYUCJICHUC, ITIOCTPOCHUEM
CCUCHHI IMIMH/IPA, KOHYyCa

https://m.edsoo.ru/QZVHS5EXL9

56

CrepeomeTpHuyuecKue 3a1auu Ha
JI0Ka3aTeIbCTBO
BBIYHUCJICHUC, TIOCTPOCHUEM
CEUYEHUM [UIMHIpPA, KOHyCa

https://m.edsoo.ru/AKF6PW62W

57

58

[TpuknagHbie 3a1a49H,
CBSI3aHHBIE C IIJIMHIPOM

[Tpuknagabie 3a1a49H,
CBSI3aHHBIC C IIHJIMHIPOM

https://m.edsoo.ru/3429Z1LHT5

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u
chepsl mIockocTeio. Bua u
n300paxeHue mapa

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u
cdepsl TIOCKOCThI0. By u
n300paxeHue mapa

VYpaBuenue chepsl. [Tnomans
cdepsl U e€ yacten

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFEENB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24BO8H

63

Cummetpus cdepsl 1 mapa

https://m.edsoo.ru/6E6GX0YJS



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS

64

65

66

67

CrepeomeTpHruecKue 3aauu Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHUEM MX CCUCHHIA
IUIOCKOCTBIO

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IUTOCKOCTBIO

[Tpuknanueie 3anauu,
CBsI3aHHBIE CO cepoil u
1apoM

[ToBTOpEHUE: OKPYIKHOCTD Ha
IJIOCKOCTH, BBIYMCIIEHUS B
OKPYXHOCTH, CTaHJJapTHBIE
noao0us

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI7A9]

https://m.edsoo.ru/EJ2QDAVE]

68

Paznuunrle koMOMHAIINN TET
BpAILIEHUS] U MHOTOTPAHHUKOB

https://m.edsoo.ru/LE7933LXX

69

70

3agaun mo teme "Tena u
MOBEPXHOCTH BpaleHus"
3amaun no Teme "Tena n
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9

71

KonTponbhas pabota "Tena u
ITOBEPXHOCTHU BpanieHus"

https://m.edsoo.ru/33W222M63



https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63

72

O0béMm unuHIpa. Teopema 06
00bEME MPSIMOTO IHIHHIPA

https://m.edsoo.ru/1ZN2S6ZMO

73

74

75

Brruriciienue 00bEMOB TEI C
MTOMOUIBIO ONPENIECITIEHHOTO
uHTerpana. O0bEM KoHyca
[Tnomaay GOKOBOM M OJIHOM
MMOBEPXHOCTH KOHYyCa
CrepeoMeTpriecKue 3a/1a4H,
CBsI3aHHBIE C BBIYHUCIEHUEM
00BEMOB IMITUHIPA, KOHYCA

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

76

[IpukitagHble 3ana4m 1o TeMe
"OOBEMBI ¥ ILIOMIAIH
MOBEpXHOCTEH Ten"

https://m.edsoo.ru/QXEA9GPVB

77

O0béM 11apa U LapoBOro
cekropa. Teopema 06 00BEME
nrapa. [Tmomans chepsi.
CrepeomeTpuyiecKkue 3a1auu,
CBSI3aHHBIC C BBIUUCIICHUEM
00BEMOB 11apa, IapoOBOTO
CETMEHTA U IIapOBOTO CEKTOPa

https://m.edsoo.ru/VV60ONBVZX

78

79

IIpuknagHeie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I1apa U MIIOIIA B0
ctepsl. COOTHOLIEHUST MEKTY
TUTOMIA/IIMU TTOBEPXHOCTEN U
00bEMaMH MOTOOHBIX TEI
IToxoOuble Tena B

npocTtpaHncTBe. M3MeHnenue
00Béma mpu o100uu.

https://m.edsoo.ru/EZH9GRUEJ

https://m.edsoo.ru/H24188MKQ



https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ

CrepeomeTrpuyeckue 3a1a4u,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB Ten U IIIoLaAeH
MOBEPXHOCTEH

80

KontponsHas padora
"[lnomany moBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/73UODGNYR

81

JBM>KEHUS MPOCTPAHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBoO uryp. O6mue
CBOICTBA JBHKCHUI

https://m.edsoo.ru/RXJ4YW6NA

82

Buap! nBmxeHuit:
IapaJuIeIbHBIN MEPEHOC,
LEHTpajbHasi CUMMETpPHS,
3epKajibHasi CAMMETpHUS,
IIOBOPOT BOKPYT HNPSIMOM

https://m.edsoo.ru/ZSUA7INTX

&3

84

[TpeoOpa3zoBanus mogoous.
[Ipsmas u cdepa Ditnepa
['eomeTpuueckue 3aaun Ha
IPUMEHEHHE JABHKEHUS

https://m.edsoo.ru/A1PU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

KonTtponbHnas pabora
"BexTopsl B mpocTpaHcTee"

https://m.edsoo.ru/4F52B11KK

86

Ob6o6muaroree nosropenue 11
MOHATHI U METOJ0OB Kypca
reomerpun 10—11 knaccos,
CHCTEeMaTH3alysl 3HAHUI:
"IlapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/1IHVB2NZH9



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9

87

88

89

90

91

92

Ob6o6maromee nosropenue 11
MOHTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTu3allus 3HaHU:
"BekTopsl B mpocTpaHcTse"

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3aIlus 3HaHUI:
"BekTopsl B mpocTpaHcTBe"

Ob6o6maromee mosTopenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HAaHUI:
"O6beM MHOTOTpaHHUKA"

Ob6o6maromee nmosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHUH:
"O6beM MHOTOrpaHHuKa"

O6o06matomiee moBTopenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3alLs 3HAHUI:
"[1nomany moBEpXHOCTU U
00BEMBI KPYTIBIX TEN"
Ob6o6maroee nosropenue 11

MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,

https://m.edsoo.ru/AQEFPERJ0

https://m.edsoo.ru/3NIJOLN63

https://m.edso00.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ5SONK



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

cUCTeMaTu3alys 3HaHuH:
"ILnouiaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

93
94

Wrorosas kKoHTpOJbHASA paboTa

HtoroBast kKoHTpoJNbHAs paboTa

https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M

95

[ToBTOpeHnue, 0600IICHNE U
crucTeMaTu3alurs 3HaHUI

https://m.edsoo.ru/UI26CB4XL

96

Hcropus pa3Butus
CTEpPEOMETPHUH KaK HAYKH U €€
POJIb B pa3BUTHU COBPEMEHHBIX
HWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

https://m.edsoo.ru/IESALO6B5

97

Hcropus passurus
CTEpPEOMETPHUH KaK HAYKH U €€
POJIb B pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

https://m.edsoo.ru/8ZKNMYF03

98

Hcropus passurus
CTEpPEOMETPHUH KaK HAYKH U €€
POJIbL B pa3BUTHU COBPEMEHHEBIX
HWHXKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

https://m.edsoo.ru/41 X3XKQOG

99

Hcropus passurus
CTEpPEOMETPHUH KaK HAYKH U €€
POIb B pa3BUTHH COBPEMEHHEBIX
HHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

https://m.edsoo.ru/4PGHOJYAH



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

100

101

102

Hcropus pazsurus
CTEpEOMETpUH KaK HayKu U e
pOJIb B Pa3BUTHU COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT MM

Hcropus pazsurus
CTEpEOMETPUH KaK HayKu U e
pOJIb B Pa3BUTHU COBPEMEHHBIX
UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT UM

Hcropus pazsurus
CTEpEOMETPUH KaK HAyKu U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776



https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kona
MpOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUS OCHOBHOI1
06pa30B3TeJ’IbH0ﬁ NnporpaMmmasl CpeaHETro oﬁmero 06pa303a}mﬂ

I'eomerpus

OHGpHpOBaTI) MMOHATHUAMMU: TOYKA, IIpAMaAA, IIJIOCKOCTb

7.2

7.3

7.4

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUA U3 HUX IPU PELICHUU
reOMETPUUYECKHX 3a/1a4

OnepupoBaTh MOHATUSMHU: TAPAUIETBHOCTh W MEPIECHIUKYISIPHOCTD
MPSIMBIX U MJIOCKOCTEH

KiaccupunupoBars B3aMMHOE PaCIOIOKEHUE MPSAMBIX U TUIOCKOCTCH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh NOHATUSAMU: JABYTPaHHBIN YroJl, TpaHU JABYIPAaHHOTO YIJa,
pedpo ABYTPAHHOTIO yTJja, JIMHEWHBIM Yroj ABYTPaHHOIO yrIia, IpaaycHas
Mepa IBYTPaHHOTO yria

OnepupoBaTb NOHATHUSMU: MHOTOIPDAHHUK, BBIIYKJIBIA M HEBBITYKJIbIH
MHOT'OI'PAHHUK, JIEMEHTBHI MHOIOTPAHHUKA, IIPAaBUIbHBIM MHOTOTPAaHHUK

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpaMuja, NpHU3Ma,
IpSAMOYTOJIbHBIN Mapasuienenunesn, Kyo)

7.8

Knaccupunupoare  MHOTOTpaHHHKHM, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKauu  (BBIOYKJIbIE W HEBBINYKIblE  MHOIOIPAHHUKH,
IIPaBUJIbHBIE MHOTOIPDAHHMKH, IIpSMbIE W  HAKJIOHHBIE IIPU3MBI,
napaJuIeIeIUIIEIbl)

7.9

7.10

OHGpHpOBaTB IHOHATHUAMMU CCKylIasa IIJIOCKOCTB, CCUCHUC
MHOTI'OIr'paHHUKOB

OOBICHATH IMPUHIUIIBL MOCTPOCHUA Ce4YeHUI MHOT'OI'PpaHHUKOB,
HCIIOJIB3YA MCTOH CJICIOB

7.11

Ctpouthb cedeHHMs] MHOTOIPAaHHHUKOB METOJOM CJIEJIOB, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3aaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIIMYMH MO oOpasiaM
WM aaropuTMaM, MPUMEHSSI W3BECTHBIC AHAIMTHYECKHUE METOABI TPH
pPEIICHNH CTaHJAPTHBIX MAaTeMAaTHMYECKUX 3aJad Ha BBIYHCIICHHE
PAcCTOSIHUN MEXIy ABYMs TOYKAMH, OT TOYKH JI0 MPSMOM, OT TOUYKHJIO
MJIOCKOCTH, MEXKTy CKPEIIMBAIOIIUMHUCS MPSIMBIMU

7.13

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIMYMH MO oOpaslaM
WIM allfOPUTMaM, TPUMEHSs WM3BECTHbIE aHAJIUTUYECKHE METONbl IpH




pPCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYHUCICHHUC YTJIOB
MCXKAY CKPCIIUBAIOIIMMHUCA IIPSAMBIMH, MCXKIY HpHMOfI Hn IINIIOCKOCTBIO,
MCXKAY IMIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Berancnare 00bEMBI W IJIOMAJAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mupamuaa) ¢ IpUMEHEHHEM (POPMYJI, BEIYUCIISATH COOTHOIICHUS

7.14 MEXIY IUIOIIAASIMU MOBEPXHOCTEH, o0BéMaMu IMOJ00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHSATHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIOCKOCTh CHMMETPHH (PUTYPHI
W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPIPETHUPOBATH HHPOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPeACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumensTh reomeTpuueckue (BakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEIoJaraloliuX HECKOJIbKO IIAaroB pEIeHUs, €CIU YCIOBUS
MPUMEHEHUS 3aJIaHbl B ABHOU (hopMme
718 IIpumenars mnpocTeuime nporpaMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PEIICHUU CTEPEOMETPUUECCKUX 3a1au
719 [TpuBOIUTH MPUMEPHI MaTEMaTHYECKHX 3aKOHOMEpPHOCTEW B MPUPOJIE U
' JKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTh MOTy4YeHHBIC 3HaHUS HA MIPAKTHKE: aHATU3UPOBATh PealibHbIC
CUTYallU{ ¥ IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTuuecku  cHOpMyIHpOBAaHHOW  MPOOJIEeMbI,  MOIEIHUPOBATH
7.20 peanbHbIe CUTYyallud Ha S3bIKE T€OMETPHUM, UCCIENIOBATH MOCTPOEHHBIE
MOJIEJIU C UCTIOJIb30BAHNEM I'€OMETPUUECKUX TTOHITHHI U TEOpeM, arnmapara
anreOppl, pemaTh MPAKTUYECKUE 3aJlay, CBSI3aHHBIE C HAXOXJIECHHUEM
T€OMETPUUYECKHUX BETUINH
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NMPoBePSIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yabTara
6 I'eomeTpus
OnepupoBaTh MOHATHSAMH: UJIUHIAPHYECKAs TOBEPXHOCTh, 00pasyroiue
6.1 MATUHAPUYECKOW TOBEPXHOCTH, IMHJIMHJIP, KOHMYECKas TOBEPXHOCTH,
' oOpa3yroniyie  KOHHYECKOM  IMOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTh
6.2 PacnioznaBatk Tena BpamieHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOJTyYEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHe cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CErMEHTa,
BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOIO CJOS, BHICOTA
[IApOBOTO CJI04, IIAPOBOM CEKTOP

6.6

6.7

6.8

Berancnare 00BEMBI M TUIOMIAAX TIOBEPXHOCTEH TeN BpaIICHUS,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popmyT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIH B chepy u
OINMKMCAHHBIN 0KO0JIO chephl, chepa, BIHCaHHAS B MHOTOIPAaHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIICHUS MEXTY TUTOIIAISIMUA IIOBEPXHOCTEH M 00bEMaMH
IMOOOOHBIX TEN

6.9

N3ob6paxkath u3y4yaemble (QUTYPHI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE (BBIHOCHBIE) TIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXY, COOKY, CHH3Y; CTPOHTH CEUYCHHUS Tel
BpallleHus

W3Bnekatb, UHTEPIPETHPOBATh U MPEOOPa3OBBIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MPeACTaBICHHYIO Ha
YyepTekax U pUcCyHKax

[IpumensTe reoMeTpudeckue (akThl I PEHICHUS CTEPEOMETPHUECKUX

3a/1a4, MPEINoJaraloliuX HECKOJIbKO IIAaroB PEIIEHUs, €CIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUS CIOKEHUS BEKTOPOB, BBHIYUTAHUS BEKTOPOB H
YMHOXKEHUSI BEKTOpa Ha YHCIO, OOBACHATh, KaKMMH CBOWCTBAMH OHH
o0JrazaroT

HpI/IMeHHTB IMPpaBUJIO MTapaJiICJICITUIIC A IIPHU CIIOKECHUU BEKTOPOB

6.16

OnepupoBaTh NOHATHUSMHU: JAEKAPTOBBl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yrol MeXay BEKTOpaMH, CKaJIpHOE IPOU3BEIEHUE BEKTOPOB,
KOJUJIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPbI

6.17

6.18

HaxomuTe cymMy BEKTOpOB M NpPOM3BEIAECHHE BEKTOpa HA YMCIIO, YIOJ
MEXJly BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aI[aBaTB IIJIOCKOCTh YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IHH/Ie TCOMETPHUICCKHUEC 3ala4r Ha MIPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOJAa

6.20

Pemarn 3aJa4d Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPHUICCKUX BCIWYHH I10 06pa3uaM WK aJirOpuTMaM,
IMPUMCHAA HU3BECTHBIC METOJBI npu pPEIICHUHN CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

[IpuMeHATs MNpoOCTEHIIME IPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHUX 3a1a4

6.22

6.23

[IpuBOIUTE IpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS HA IPAKTHKE: aHATU3UPOBATh pealibHbIC
CUTYallUU ¥ IPUMEHATDH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTuyecku  cHOpMyIMpOBAaHHOW  MpoOOJIeMbl,  MOJIEIUPOBATH
pealibHbIE CUTYyallMd Ha SI3bIKE T€OMETPUM, UCCIIEIOBATH MOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUH U TEOPEM, arnapara
anreOphl, pemaTh MPAKTUYECKHE 3aJavd, CBS3aHHBIC C HAXOXICHHEM
F€OMETPUUYECKUX BETUYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eometpus

7.1

OcHOBHBIE TOHATHSI CTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIIECTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUecs,
napajulefibHble M CKpeuuBarouiuecs: mnpsmble. [lapannenbHOCT OPSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyieibHble IMpsIMblE B  NPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MNPSIMBIX, MApPAJUIETbHOCTh MPSMOM U IJIOCKOCTH. YTIIBIC
COHANpABJICHHBIMU CTOPOHAMH, YIOJl MEXJIy TMpsSMbBIMA B IMPOCTPAHCTBE.
[TapanienpHOCTh MIOCKOCTEN: MapajieibHble MIOCKOCTH, CBOMCTBA MapalIeIbHbIX
mwiockocteil. [Ipocreiinme mpocTpaHCcTBEHHBIE (UTYPBHl Ha IMJIOCKOCTH: TETpadJp,
KyO, mapaJienenumnes, moCTPOeHUe CeUeHU

HepHGHIII/IKYJIﬂpHOCTL HpﬂMOﬁ U IUIOCKOCTH: TMCPICHIAUKYJIAPHBIC IMPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE TTapaJuIeTIbHbIe U MEPIECHANKYISIPHbIC K MJIOCKOCTH, MPU3HAK
MEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH, TeopeMa O MPsIMOi MepHeHIUKYISIPHOMI
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXY MPSIMOU U MIIOCKOCTBIO, IBYTPAHHBII
yTOJ1, JUHEHUHBINA YToJl IBYTPaHHOIO yruia. [lepreHIuKyisp 1 HAKIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TJTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUsI (PUTYpPHI HA
IJIOCKOCTB. [IepreHIMKyIApHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIJISIPHOCTH IBYX
mrockocreil. Teopema o TpEX MepreHANKYIIpax

IlonsiTiE MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHUKA, BBIIYKJIBIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrombHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HaAKJIOHHAs MPHU3MBI, OOKOBasi U
IIOJIHAs TOBEPXHOCTH Npu3Mel. [lapamnenenunen, npsaMOyrojabHbIN NapajuIeIeIuIe]
u ero coiictBa. [Iupamuaa: n-yronbHas nupaMuja, TpaHd U OCHOBaHHWE MUPAMUBbI,
OO0KOBas U IOJIHAS MOBEPXHOCTh NMHUPAMUAbI, MPaBWIIbHAA U yCeu€HHas MUpaMuja.
OnemMeHTbl NpuU3Mbl W TOUpaMuibl. [IpaBUIIbBHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWIBHOTO MHOTOTpaHHMKA, NpaBUJIbHAs IpU3Ma M IpaBUIbHAs IHpaMUja,
NpaBUJIbHAS TPEYTOJbHAs MUpaMUa U IPaBUIbHBIN TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeudeHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

ONEMEHTBI CUMMCTPUHU B nupaMmujaax, napajejienmIic1ax, IIPpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brruucnenue 35eMEHTOB MHOTOTPAaHHUKOB: pEOpa, muaroHanu, yribel. [Liomanp
OOKOBOW TOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOMIAIb




OCHOBaHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MPsMOM npu3Mbl. [1nommans 60koBoi
MIOBEPXHOCTU U TOBEPXHOCTH IPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHoll nupamusl. [Tonstue 06 00béMe. O0bEM MUpPaMUIbl, TPU3MBI

7.7

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MKy TUIOIIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOIO0HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIye MINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEepXHOCTH. Llumuuap: ocHOBaHUSA W OOKOBAas MOBEPXHOCT,
o0pa3yromias 1 0Ckh, IO OOKOBOM M MOTHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3yrolMe KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MOBepXHOCTH. KOHYC: OCHOBaHME U BEpIINHA, 00pa3yromas
1 OCb, TUIONIA/Ib OOKOBOW M TIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ytoliue
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

Cdepa u map: neHTp, paauyc, MaMeTp, IIoMaab moBepxHoctu chepnl. Bzanmuoe
pacroyiokeHue cepsl U TIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, TUIoImaib

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJI0CKOCTH. Pa3BépTka mummHapa u KOHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBINA
0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILICHHS

[Tonsitue 06 006bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema o0 oOBEME
NpSIMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OOBEM IUIMH/pA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU
MOBEpXHOCTEN, 00bEMaMU MOAOOHBIX TET

Ceuenuss mMaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHsl KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPUIMHY ), CEUSHMs 1apa

BGKTOP Ha THIOCKOCTH W B IIPOCTPAHCTBE. CrnoxxeHHEe M BBIUMTAHHC BCKTOPOB.
YMHOXKEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUIaHAapHBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemienne 3agad, CBA3aHHBIX C
MNPUMCHCHUCM ITpaBUJI JIeNCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTeMa KOOpAWMHAT B MpocTpaHcTBe. KoopawHaThl BEKTOpa.
[Ipocreitimne 3amaur B KOOpAMHATAX. YToil MexAy Bekropamu. CkanspHoe
MIPOU3BEJCHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXAY MNPAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I IPU PEIICHUH TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBaHUsI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0611ero
o0pa3oBaHus

Bnagenue MeromaMm JOKas3aTeNIbCTB, AJITOPUTMaMH pELICHMS 3a1ad;
yMeHue (OpMyIHpOBATh U OMNEPUPOBATHh IOHATHAMHU: ONPEACTICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJbCTBO,
paBHOCHIIbHBIE ()OPMYITHMPOBKH; IPUMEHSATH UX; YMEHHE (OPMYIUPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXAECHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHWsS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUIBHOCTb  PACCYXICHHM; YMEHHE
OIEpUPOBATh MOHATHSMH: MHOKECTBO, IOAMHOXECTBO, OINEpPALMU Haj
MHOXXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar AJi ONMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUI U NIPU PELICHUH
3a7a4, B TOM 4HCI€ U3 JAPYruX Yy4eOHBIX TPEIMETOB; yMEHHE
OTIepUpOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh rpa(bLI IIpH pCHICHUUN 3aJ1a4

YMenue OIICpHUPOBATH INOHATHUAMU: HATYpPaJIbHOC YUCIIO, LICIIOC YUCIIO,
CTCIICHb C LCJIBIM IMMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C pallnOHaJIbHBIM IIO0Ka3aTcjieM, CTCIICHb C JIECTBUTEIILHBIM
IIOKa3aTciieM, norapmi)M qucia, CHUHYC, KOCMHYC W  TaHI'CHC
IMPONU3BOJIBHOI'0 4YHCJIa, OCTATOK II0 MOJAYJIIO, palrOHAJIBHOC 4YHCIIO,
HppanuoHaJIbHOC qucio, MHOXECTBA HAaTypaJIbHbIX, OEIbIX,
pannOHAIbBHBIX, )IefICTBHTeJIBHBIX Yuceil; yYMCHHE  HCIIOJIb30BaTh
IMPpU3HAKHU JOCIMMOCTH, HauMEHbBIINH O6IJ.IPII>1 JACIIUTEIIb 1 HAMMCHBIICC
06HI€€ KpaTHOC, aJITOPpUTM EBKJ’II/IJIa IIpH pCUICHUH 3a1a4; 3HAKOMCTBO C
pa3iInIHbIMU NNO3MIIMOHHBIMHA CUCTCEMaMH CUHCIICHHUA, YMCHUC
BBIIIOJIHSATEh BBIYHCIICHHE 3HAUYCHHI H npeo6pasoBaH1/1;1 BI)Ipa)KeHI/Iﬁ Cco
CTCIICHAMHA H JIOFapI/I(I)MaMI/I, Hp606p8.30BaHI/I$I IlpO6H0-paI_II/IOHaHLHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IMOHATHUAMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTpruecKas mporpeccus, 0eCKOHEUHO
yObIBalolasi ~ reoMeTpuuecKass — Iporpeccus; yMEHHE  3a]aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C IIOMOUIBIO PEKYPPEHTHBIX (POpMyII;
YMEHHUE ONEepUpOBaTh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb M apTYMEHT KOMIUJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMEThb INPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUICKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IMPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

ONpeCACIINTCIIb MaTPpHUIIbI, FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIINTEIA

YMeHue onepupoBaTh NOHATHUSAMU: palMOHAIbHBIE, MpPPALMOHAIbHBIC,
NOKa3aTelbHble, CTENEHHbIE, Jorapu(mMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
MOHATHUSMH: TOXKIECTBO, TOXJICCTBEHHOE NMPeoOpa3oBaHMEe, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C MapaMeTpoOM; INPHUMEHSITh
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUJIS PELICHHUS MAaTEeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue onepupoBarh MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YyHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMH, HauOoJblllee ¥ HaMMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GyHKIMH, 1epBasi ¥ BTOpasi MPOU3BOAHAs (DYHKLMHU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICT TPOM3BOJIHOW, IepBooOpa3Has, ONpeneIEHHbINH
UHTETpall; yMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIMN (YHKIHI, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GYHKIMU; YMEHHE HaXOAUTh MPOU3BOAHBIC IJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONb30BaTh IMPOU3BOAHYIO Ul HCCieloBaHUS (YyHKIUH,
HAXOJUTh HauWOOJbIINE W HAMMEHBIIME 3HAueHHs (DYHKIUI; CTPOUTH
rpaduKd MHOTOUYJIEHOB C HCIIOJIb30BAHMEM arllapara MaTeMaTH4eCcKOro
aHaJINM3a; NPUMEHITh NPOU3BOAHYIO I HAXOXKIEHUS HaWIy4IlIero
pelleHusl B NMPUKIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHYECKUX M

buznyecKUX 3aa4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYp C TTOMOIIHIO




HHTCrpajia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI'0O MOACIIMPOBAHUSA C

noMouibio AudepeHnanbHbIX YpaBHEHUN

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOOpaTHas
GyHKIMsA, KOMNO3UIMA (YHKUMN, JTUHEWHAs (QYHKUUS, KBaJpaTU4HAs
byHKIHS, panyoHanbHas byHKIHS, CTEeTNeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKLIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
(GyHKUMH, TMOKa3aTenbHas M JorapudmMuyeckas (QyHKUUH; YMEHHE
CTpOUTH TpapuKH W3yYeHHBIX (YHKIMH, BBIIOIHATH MPE0Opa3OBaHUS
rpaduKoB QYHKUHUH, UCIIOIB30BaTh I'paUKU AJIS U3YyUSHUS ITPOLIECCOB U
3aBHCHUMOCTEH, TPU PEUICHUH 3a/a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3ajlay U3 peaslbHOM JKU3HU; BBIpAXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKIUHA IS peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH M, HEPABEHCTB

H UX CUCTEM

YMeHue pemiaTth TEKCTOBBIE 33aJaud pa3HbIX TUIOB (B TOM 4YHCJIE Ha
IIPOLIEHTHI, 10JIM U YacTH, Ha ABUKEHUE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3aJ1a4l U3 00JacTU yNpaBJIEHUs JINYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 10 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYEHHOE DPEIICHUE U
OLICHMBATh IMPaBJONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBATH
pealbHBIE CHUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTAaBIATH BBIPAXKCHMS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue oneprupoBaTh MOHATUSAMU: cpefiHee apudmMeTndeckoe, MeIuaHa,
HauOoJIbIIIEE U HANMEHDIIIEE 3HA4YCHUA, pasMax, IUCIICPCHUA, CTAHAAPTHOC
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATD
nH(}OopMaIrio, TPEJICTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIOIIYI0 CBOWCTBA peabHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBIO TaONWI[ W JUarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHHEM TpadudecKux
MCTOJ0B U 3JICKTPOHHBIX CPCIACTB; Fpa(i)I/I‘—IeCKI/I ucciea10BaTb COBMECTHBIC
HAOMIOJIEHUsT C TOMOINBIO JHarpaMM pPAacCeMBaHUA H JIMHEWHOM

perpeccuun




YMeHue onepupoBarh IOHATUAMM: CIy4aiHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4YallHOrO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpapUuecKuX METOIOB; MPUMEHSThH
(GopMysbl CIOXKEHUS U YMHOXEHHS BEPOSTHOCTEH, (OpMyIy IMOJIHOH
BEPOATHOCTH, (hopMmyy bepHyiu, komOuHaTOpHbIE (HaKTHI U (HOPMYJIBI;
OLICHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE ONEepUpPOBaTh
NOHATUSIMM: CllydyailHas BEJIMYMHA, pACHpPEIEIIEHUE BEPOSITHOCTEM,
MaTEMaTHYECKOE OXHMJAHUE, NUCIEPCHS MU CTaHIApTHOE OTKIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIUH paclpelesieHus] H  IUIOTHOCTH
PaBHOMEPHOI0, ITOKA3aTeIbHOIO W HOPMAJIBHOIO PACHPENEICHUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpeleleHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TMOHSATHAMM: 3aKOH OONBIIMX YHCET,
METOJbl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE MPHUBOJIUTH MPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBATH MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIO IepecTaHOBOK; OMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI U PACCYKJICHHS ISl PEIICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETIb U MUHTEPIPETUPOBATH NOJIYYECHHBIA PE3yIbTaT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIUVIA, IUIOCKHM YroOI,
JBYI'PAaHHBIA YTOJI, TPEXTPAHHBIM YroJ, CKPEIIMBAOIINECA IpsIMBIE,
NapaJuIeJIbHOCTh U NMEPINEHAUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY HPSAMBIMH, YIoJl MEXAY IPSAMOM M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEKIY
IPSIMBIMH, PACCTOSTHUE MEKy TUIOCKOCTSAMM; YMEHHUE MCIIOJIb30BaTh IIPH
peLIeHUH 33/a4 U3y4YeHHbIe (aKThl U TEOPEMBbl INIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4eCKUe MOJCIUA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a9YNn
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMIAAL QUIYpbl, 00bEM GUTYDBHI,
MHOTOTPaHHMK, ITPaBWIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapamienenunen, npu3sMa, NuUpaMmuna, ¢urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU MHUPaMUJbl, MPU3MBI, KOHYycCa, IWIHHApPA, 00BbEM KyoOa,

IIPSAMOYTOJIBHOTO IapajulelieluIela, MUpaMUAbl, IIPU3MBI, LWIAH]PA,




KOHYyca, IlIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHIPA,
napajuyieJbHble OCH WJIA OCHOBAHHWIO, CEYEHHE WIapa, IUIOCKOCTD,
Kacaromasicsi chepsl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpallleHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHSTh CBOMCTBA F€OMETPUUECKUX (UTYDP, CAMOCTOSITENEHO
(dopMyIHpOBaTH ONpEACICHU U3y4aeMbIX (pUTYyp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reoOMEeTpUYecKuX (puryp, o00OCHOBHIBATH WM
ONpoBepraTh HMX; yMEHHE TPOBOAMTH Kiaccudukanuioo ¢Guryp Imo
pa3IMYHBIM TMPU3HAKAM, BBIMOJIHATH HEOOXOAMMBIE TOTOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuielIbHBIA MEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOAOOMS, IOJO0OHBIE (UTYpBI;, yMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UIYphI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATH T€OMETPUYECCKHAE OTHOIICHHUS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FTEOMETPUIECKUE BETMYMHBI (JUTHHA, YTOJ,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB
U3 peaJbHOM KM3HM; YMEHHE BBIUUCIATh N€OMETPUUYECKHE BETUUMHBI
(MHA, yroi, TUTOIIaab, OOBEM, IUIOMIAIh MOBEPXHOCTH), WCIOJIB3YS
U3y4eHHble (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab MOBEPXHOCTH
MUPaMHJIBI, TIPU3MBI, KOHYCa, IWIMHIIpA, TUIOMAas cdeprl; 00bEM KyOa,
OpsSMOYTOJBHOTO Mapajjiesenunena, MUpaMUIbl, MPHU3MBL, IMIHHIPA,

KOHYca, l1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3jiokKeHHe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IPOMU3BEICHUE, Yrol MEXIY
BEKTOpAaMHU; YMEHHE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISE pelIeHHs] TEeOMETPUYECKMX 3aJad | 3a7ad APYrux y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTL HOI[XO)IHIJ_II/Iﬁ MCTOH JIA PCUHICHUA 3aadu;
IMOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YUYCHUU IMPUPOJHBIX U
O6H_ICCTBCHHLIX mnmponeccoB H HBJ'IeHHfI; YMCHHUEC  PACIIO3HABATH

IMPOSABJICHUEC 3aKOHOB MAaTEMATUKHW B HCKYCCTBE, YMCHHC IPUBOANTH




IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTHYeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATUKE

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucna ¥ BEIUMCIIEHUS

Harypanbnsle u nensie yncna. [IpusHaky JenMMOCTH HEIbIX YUCEI

Pammonanbupie uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE JAPOOH, TPOLIEHTHI,

b2 0eCKOHEUHbIE TIEPUOTUUECKUE TPOOH
13 Apudmernueckuii KOpeHb HaATypaIbHOW cTeneHu. J{eficTBrs ¢ apuMeTHIECKUMH
' KOPHSIMHU HaTypaJbHOU CTEIIEHU
1.4 Crenenp ¢ uenbiM mokazareieM. CTENeHb C pPAaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBolicTBa CTENEHU
15 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTUUHbIE U HATYpaJbHbIE JOrapr(pMbl
JlelictBuTenbHble uucna. ApudpmeTuyeckue omnepanuM ¢ JAeHCTBUTEIbHBIMHU
1.7 yuciaamu. [IpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, MPHUKUIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI
1.8 [IpeoGpa3oBanue BbIpaxeHUI
1.9 KowmrnekcHeie yncna
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie u 1pOOHO-paIIHOHAIbHBIC YPaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH ypaBHEHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CHUCTEMBI C TapaMeTpamMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




@OyuKIms, crocodsl 3aaanus GyHkuuu. I'padpuk ¢yskmuu. B3anmHo oOparHbie

>l ¢bynkuuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OOnacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIumm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKLHMH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKuuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU HAa IPOMEKYTKE
313 CreneHHass (yHKLUs C HaTypajdbHBIM M LEJbIM IoKa3aTteneMm. E€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS 71-OW CTETICHH
34 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIIHH, IX CBOHCTBA U TPaPUKH
16 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CBoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 33aHMUsI TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerrdeckas U reoMeTpudeckas mporpeccun. @opmyiia CII0KHBIX TPOIEHTOB
4 Hauana maTremaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxieHre HanbobIIero 1 HaMMEeHbIIEro 3HaueHus! GPyHKLIUU Ha
OTpe3Ke
4.3 IlepBooOpasnas. MHTterpain
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 mMOBEpXHOCTH BpaIllCeHUS
7.5 Koopannats! u BEKTOpPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. ['eometpust; 10 kinacc. yrinyOnennoe ooyuenue Mepsnsik AT,
Homuposckuii [I.A., ITonsikoB B.M.; ox peaakiueii [Tononbsckoro B.E.
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M3 AaTeIbCKHM IIEHTP
«BEHTAHA-I'PA®y»; AxunonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Maremaruka. ['eometpus; 11 kiacc. yrinyonenHoe ooyuenre Mep3msik A.L.,
Homwuposckuii [.A., [TomsikoB B.M.; mox peaakiuei [lononsckoro B.E.
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKUN LEHTP

«BEHTAHA-I'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocserieHuey

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

3anauu kK ypokaMm ['eometpum 10-11 knacc, arop b.I'. 3uB

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OO0pazoBaTeNnbHBIN TOPTAT YUU.PY
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