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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH U TNPEAMETOB TI'yMaHUTApHOIO LIMKIIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YMEHHE BBIJBUTATb U OMNPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3y4YE€HUU T€OMETPHUH, KaK COCTaBJIAIOUIEH mpeaMeTHol obnactu «MaremaTuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BAHUEM MAaTEMAaTUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSI:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMupOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CrepeomeTpus» yueOHOT0 Kypca reOMeTpuHu;

dbopMupoBaHre  yMEHHS  BIAACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMHpOBaHNE YMEHHUS PacliO3HABaTh HAa YepTekKaxX, MOACIAX U B peaTbHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, (pOpMHUpPOBAHME MOHUMAHUS POJIM AKCUOMATUKH IIPU
IPOBEJICHUM PACCYXACHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMH JI0Ka3aTEIbCTB M aJITOPUTMOB
pellieHusl, YMEHUSI HX MPUMEHSTh, MPOBOJIUTH IOKA3aTENIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTUUYECKUM COACPKAHUEM,
(opMUpOBaHHME MPEICTABICHHsI O HEOOXOOUMOCTH  JOKA3aTeNbCTB  IpPHU



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW O0YJarOIIMXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKIX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX U3HEHHBIX CUTYAlUSX U MPU U3YUYECHUH APYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBustoTcs:  «lIpsMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIyOJIEHHOM ypOBHE OOydYeHHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM yueOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
CoJiep KaTeNIbHBIM JIMHHSM, HO M 110 Togam oOyudenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yjbTaTaM ocBoeHus DepepanbHOil paboueit
MpOTrpaMMBbl, pacrlpeiea€HHbIM 10 ToJaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUUYECKUMU MOHATHUSIMU U HABBIKAMH MOCJIEI0BATENBHO U MOCTYIATENIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYaIOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYaIOIIUXCA K TMPOJAOKEHUIO H3YyUYCHHS MaTeMaTHUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o0uM 1 IpoecCHOHaTLHBIM 00Pa30BaHUEM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
otrBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
aAKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
[apajuleJIbHble W CKpelumBarolmuecss npsmbie. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IIPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NPSAMBIMH B IIPOCTPAHCTBE. llapauienbHOCTh MIIOCKOCTEN: NapauieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNAPAJUIEIBHBIE W MEPIECHANKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NMepHeHIuKyIsIpax.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JINHEWHBIM yTOJI IBYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[lapannenenunen, NpPSAMOYTOJbHBIA  MApAJJIEIENUIIE] U  €r0  CBOMCTBA.
Kparyaiime myTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema I[ludaropa. Ilupamupa: nN-yronbHas mnHupamuja,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
MpaBWIbHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS TMpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIHHOW MNUPAMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B MPAaBUIBHOM MHOTOIPAaHHUKE: CUMMETPHS
HnapaJuIeenune a, CUMMETPHUs NPABWIBHBIX IIPU3M, CHMMETPHs NPABUIBHOU
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMHU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOKMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O pa3jIoKEHHMH BEKTOpAa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalenus

[ToHsITHS: IUIMHAPUYECKAss IMOBEPXHOCTh, KOHWYECKAas IMOBEPXHOCTD,
cepuueckas IMOBEPXHOCTh, OOpa3ylomue IMoBepxHOcTel. Tema BpamieHUs:
IIWIMHIP, KOHYC, YCEeU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosioxeHne
chepbl M TUIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe. M300paxkeHue Tei
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka muimuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJIBHOTO Tapaienenuneaa 1 cueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOHM TPU3MBI, IWIMHPA, MUPaMUIbl U KoHyca. O0BEM mapa u M1apoBOTO
CeTMEHTA.

KoMOwHammu Tenm BpamieHuss ¥ MHOTOTpaHHHWKOB. [Ipw3ma, BmHcaHHAs B
IWIMHIpP, OIKMCaHHAs OKojo IumHApa. llepeceyenwe cdepsl W mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocThio. [loHSATHE MHOTOTpaHHUKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJEI0B, METOJl BHYTPEHHErO MPOEKTHPOBAHUS, METO/]] IepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
CHUCTEMa KOOPAMHAT B ITpocTpaHcTBe. KoopaunaTel BekTopa. Pasioxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

J/{BMKEHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBMKCHUH. Buabl JBWKCHUMN: TapauIeIbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI M JIPYTrO€), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCUHCKONW MAaTeMaTHKH, IIEHHOCTHOE OTHOILICHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTM4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy1oBOE BocniuTaHMeE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIICCTBEHHOM  MPAKTUKH, ITOHUMaHHE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYID M MCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIBJIITD U XapAaKTEpU30BaTh CYIIECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUN, OTHOLIEHMM MEXIy MOHATUAMH, (HOpPMyIHpPOBATH
OIpeJENeHNs MOHATUIA, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCcU(UKaAIUH,
OCHOBaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENbHbIC, €IUHIUYHbIEC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISBJISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U IPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHBHBIX M
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(mpsiMbIE M OT MMPOTUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBObI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATEIbLCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 33/1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEXKHOCTh uHbopMaIuu 1o CaMOCTOSITENILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
eJIsIMHU O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3pCHI/IH B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHHSA ITIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOH CY)K,JIGHI/ISI C Cy)KJICHI/IHMI/I )IpyFI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3aaad
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMbIX JI€UCTBUI U MBICIMTENbHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIIAJICTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYaTbHON
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTrOBapUBaThCs, OOCYXJaTh TMPOIECC M pe3yJabTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPHUTEPUIM, CHOPMYIIHPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPHU PELICHUU
F€OMETPUYECKHX 3a]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIVIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B HIPOCTPAHCTBE, MEXIY HIPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATHUSAMH, CBA3AHHBIMU C MHOTOTPaHHUKaMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOAHO ONEPUPOBATH TOHATUSIMH, CBS3AHHBIMH C  CEUYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
NPOEKTHpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIOIHATH M300paXkeHUs puryp
HAa TIOCKOCTH;

e CTPOWTH CCUCHHSI MHOTOTPAHHWUKOB Pa3TMYHBIMH METOJAMH, BBITOITHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBUHCIATH TUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Tpu3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO OMEPUPOBATH MOHATUSAMHU: CUMMETPUS B NMPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTb CHUMMETPUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOIHO OMEpPUPOBATH MOHSATHIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATAaM B MTPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUA U
HaXOXKJECHUE TCOMETPUUYCCKUX BEIUYMH, TPUMCHSIS W3BECTHBIC METO/IbI
IIpU PEIICHNH MaTeMaTHYECKHX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CII0)KHOCTH,

e TMPUMEHATH MPOCTEUIIIME TPOTPAMMHBIC CPEACTBA U  IJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 33]1ay;

e WU3BIEKAaTh, MPEOOpPa3OBBIBATH W HMHTEPIPETUPOBATH HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEANbHBIC CUTYAIlMH, MPUMEHATh HU3YYCHHBIC TOHSTHUS B
npolecce TOWCKAa PpeHIeHHs] MaTeMaTH4eckKd  CcQopMyIMpOBaHHON
npo0OJieMbl, MOJEIMPOBATh pEANbHBIE CUTyallud Ha S3BIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUECKUX
NOHATUNA M TEOpeM, ammapara ainreOpbl, pemiaTth MpPaKTUYECKUue 3a1adyi,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEPUPOBATH MOHATUSIMH, CBA3AHHBIMU C T€JIaMU BPALICHUS: LUIUHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHUSI TEJl BpaIllCHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAaIICHHUS,
O0BEMBI M TIIOIIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHUSA,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBaTh MOHATUSMH, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpallleHHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIUUCIIATH COOTHOLIEHUS MEXy IUIOIIAIIMU IOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

U300pakaTh MU3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJl BPAILLCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (QUTYypax, TMPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI cUcTeMe KOOPAMHAT;
pemaTh TeOMETPUUYECKUE 3a/1aUl Ha BBIUMCIICHHE YTIIOB MEXIY MPSIMBIMH
U TUIOCKOCTSIMH, BBIUYMCIICHHE PACCTOSHUH OT TOYKH 1O IIOCKOCTH, B
IEJIOM, Ha TPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUN;
CBOOOJIHO ONEpUPOBATHh TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIONHATh HM300paKEHUS MHOTOTPAHHUKOB M TEN BpaIllleHUS TpU
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB U TEJ BPALLEHUS: CEUCHUS LIIMHApA
(mapasnienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsl KOHYca (MapajuieibHble
OCHOBAHMIO M MPOXOJSIINE YepEe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIeIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEIINYHUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALUU, IPUMEHSITh U3YUEHHbBIC
IIOHATUS, TEOPEMBbI, CBOWCTBA B  MPOLECCE TOUCKA  PEILICHUS
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAaXO0XXJICHUEM I'€OMETPUUYECKUX BEIINYUH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanyecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
KoHTpoJbHbIe
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
https://resh.edu.ru/office/user/profile/
1 BBeneHue B cTepeoMeTpuio 23 2 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 B3aumuoe PacCIIOJIOKCHHE IPSAMBIX B 6 1 https://www_yaklass_ru/
IIPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 HapaJIJIeJILHOCTL IMPAMBIX U IJIOCKOCTEN B 8 O https://www_yaklass_ru/
IIPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 [MepneHAUKYIAPHOCTD IPSAMBIX U o5 https://www.yaklass.ru/
IJTOCKOCTEMN B MPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 VB B PACCTOSHHS 16 1 https://www.vaklgss.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 MHOTOrpaHHHKH 7 1 https://www.vaklgss. ru/
https://ege.sdamgia.ru
7 BeKTODEL B IIPOCTHANCTE 12 0 https://resh.edu.ru/office/user/profile/
CeKTOp POCTpancTBe https://www.yaklass.ru/



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
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https://ege.sdamgia.ru

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

8 b 5 2 ;
3HAHWUH https://ege.sdamgia.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7
11 KVIACC
KoanyecTBo 4acoB
HaumenoBaHue pa3iesioB U TeM JuiekTpoHHbIE (HU(pPOBbIE)
Ne i/ KonTpoJabHbIe
NPorpamMMbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI
https://resh.edu.ru/office/user/profile/
1 AHanuTHueckasi reoMeTpust 15 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
9 [ToBTOpenue, 0000HIEHNE U 15 1 https://www.yaklass.ru/
cUCTeMaTH3anus 3HaHUU https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 O0BEM MHOTOTpaHHHKA 17 1 hitps:// WWW'VakI?SS'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 Tena Bpamens 24 1 https://www.vaklgss.ru/
https://ege.sdamgia.ru
5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 1 https://resh.edu.ru/office/user/profile/

KPYTJIBIX TeJ

https://www.yaklass.ru/
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6 JIBroKeHUS 5 :
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/

7 IToBTOpenue, 0000MIEHNE U 17 https://www.yaklass.ru/

CUCTEMAaTH3alMsl 3HAaHUU https://ege.sdamgia.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJlIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMasi,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsaTus: nepecekaronuecs MmIOCKOCTH,
nepeceKaroIuecs npsiMas v MIOCKOCTh;
MOJTYIIPOCTPAHCTBO

MHororpaHHuKu, U300pakeHue
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINUX O0HEKTOB

MHororpaHHuKH, U300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX

Bxonnas KOHTPOJIbHAasA pa60Ta

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CICACTBUA N3 HUX

10

11

12

13

14

15

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
crneactBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pEbpa. M3o0pakeHne nepecedcHust
IIOJIyYEHHBIX IJIOCKOCTEN. PackpammmBanue
MIOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pebpa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IIIOCKOCTeN. PackpammmBanue
IIOCTPOECHHBIX CEYEHUN pa3HbIMU LIBETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pé6pa. N3o0pakeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETaMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

Merton ciaeaoB O MMOCTPOCHUMA cedeHU

Merton cnesoB AJisi TOCTPOSHUS CEUYEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN




16

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPSMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I11aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
MOCTPOEHUS

19

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I " 3aIlliCh HI1aroB
MTOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh I1aroB
ITOCTPOEHUS

IToBTOpenune mnanumerpuu: Teopema o
MIPONOPIMOHANIBHBIX OTpe3kax. [Tonodue
TPEYroJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

Kontponbras pabota "AKCHOMBI
crepeomerpun. Ceuenus"




24

25

26

B3anMHOe pacnosnokeHue npsmbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsiMble. [Ipu3Haku ckpenuBaromumxcs
npsMbix. [lapaniensHble npsmble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM MapaijiebHOMI
JTAHHOU MPSIMO#, TPOXOALIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKaIllel Ha TaHHOM
npsmoii. JlemMa o nepeceueHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsMBIX. Teopema o

TpEX MmapajuieNbHBIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIETLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B mapanienbHON TPOEKIUN

28

[enTpansHas npoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

29

30

3agaun Ha TOKA3aTeIbCTBO U
HUCCIENOBAHNE, CBA3aHHEIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

[TonsaTHs: MapayIeaTbHOCTh NPSMON U
IUIOCKOCTH B mpocTpancTse. [Ipu3nak
MapauIeTbHOCTH MPSIMOH M TNTOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
TUTOCKOCTH




31

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOISILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapajyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOLUEHUH

33

[MapannensHas MpOeKIHs, TIPUMEHEHUE JUIS
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CeoncTa
napajuiefienune1a u NpusMbl

34

35

36

37

38

[TapannensHbie muockoctu. [pusnaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

Teopema o mapaniaenbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAALIEN
yepes TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSMBIX IIEPECEUCHHUS
IIpU NIEPECEUEHUH [IBYX ITapalIeIbHbBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa napanienbHbIX MIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NTEPECEUEHUH TIPSIMOI C
JBYMsI MTapaJlJIeIbHBIMU MJIOCKOCTSMU

IToBropenue: Teopema [Tugaropa Ha
IJIOCKOCTH




39

IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

Brruncnenue 1IMH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasuiesenure e

42

[lepnieH IUKYIAPHOCTD NPSIMOM U
miockocty. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45

46

[ImockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

47

[lepneHuKyIsp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIIsipa U3 TOYKU Ha
IPSAMYIO

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA

MPSAMYIO




TeopeMa 0 TpEX NepHeHANKYIIApax

49
(npsimast u oOpaTHas)

50 TeopeMa o TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

51 VYros Mexy CKpeBarOIUMUCS
HPSIMBIMU
[Touck neprneHauKyISpPHBIX MPSAMBIX C

52 MTOMOIIIBIO TIEPTICHUKYJISIPHBIX
IJIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
ITocTpoenue ceuenuii kyba, Ipu3Msl,

54 MPAaBUIBHON NMUPAMHUJIBI C TOMOIIBIO
OPTOrOHAJILHON IPOEKINU
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 IPAaBUIBHON MUPAMHUIIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJBbHO MIockocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 MIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:

60 CUMMETpHSI, CIIBUT TOYKHU TIO

MapajuIeJIbHON IPSIMOU




61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSTHUM

62

63

64

65

Konrtponsnas padora "B3anmuoe
PacCIONIOKEHUE MPSMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yyroa MexXay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: YrOa MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC MCTOAbI BEIYUCICHUA
yriia MEKAy NpsAMbBIMHA B MHOI'OI'PAHHHUKAX

66

67

68

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

[lepnenaukynspusie miockoctu. CBOICTBA
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEMN

[Ipu3Hak nepneHaAuKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[IepEeCeUYCHUs ABYX IUIOCKOCTEH
MEPIEHIUKYIISPHBIX TPEThEU IIIOCKOCTH

69

[IpssmoyronbHBIN napauienenunes; Kyo;
U3MEPEHMUS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiejenumena

70

71

Teopema 0 tMaroHany NPMOYTOJIBHOTO
napajuiesIenuIes1a U ClIeJCTBUE U3 Heé

CTCpCOMeTpI/I‘{eCKHC " NPUKIIaJIHBIC




3aga4u, CBA3aHHBIC CO B3aUMHBIM
PaCIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

73

74

[ToBTOpEHME: CKpEIIMBAIOIIECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHJAPTHBIX
MHOT'OTpaHHUKAX

[Tapa mapannenpHbIX IIOCKOCTENH HA
CKPEIMBAIOIINXCS NPAMBIX, PACCTOSIHHE
MEX/y CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYaLIUSIX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Beruncnenue paccTosHUNA MEKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU

76

TpéxrpaHHblii yroyi, HEpaBeHCTBa IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yIia

77

78

DneMeHThI ChepHUIeCKON TeOMETPHUH:
reo/Ie3nYecKue JMHUN Ha 3emIie

KonTtponbHas padora "Yrisl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80

81

[Tupamuna. Buasl nupamug. [IpaBunenas
nupamMuaa

[Ipusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
[IpaBunbHas npuszma




[IpssMo#t napaienenunes,

82 MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo 1

83 Brimykiibie MHOTOrpaHHUKH. Teopema 1
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBunbpHbIe U OMyNpaBUIbHbIC 1
MHOTOTPaHHUKHU

85 Kontponbnas padota "MHororpanHuku"” 1

86 [TonsiTHE BEeKTOpa HA IJIOCKOCTH H B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuio mapamnenenurena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUTOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1

93 Brruncnenue yriia Mex Iy BEKTOpaMH B 1
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 1

98 O06o0061IeHre U cucTeMaTH3alus 3HaHu| 1

99 O060061IeHre U crucTeMaTH3alus 3HaHU! 1

100 WroroBas koHTpoJsibHAs paboTa 1




101

HToroBast KOHTpOJIbHAs paboTa

102

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHuM OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYECHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, CooopakxeHust Moa00us
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yaABOCHUU Ky0Oa, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napaJiesnenumnena
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienne 00EMOB Tell C TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaes€éHHOro nurerpana. O0béM
39 06
UPaMUIbI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUEeCKUE 3a]a4H, CBA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]aul 110 TeMe ‘BEMBI
IT "O6
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
44 " 0
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast noBepXxHOCTb, 00pa3yroriue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUYEHUN LWINHJpPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImomaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo teme "OO0BbEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUueCcKre 3a]]a4, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl n1BukeHuil: napamiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh IPSAMBIX M IUIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoniee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: ajiredpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIM3a, TEOMETPHUSI.
['eometpus. 10-11 knacc. Yue6uuk. bazoBsiii u yrinyOnéHHbIN ypoBHU/ ATaHACSIH
JI.C., byry3os B.®., Kagommer C.b. u ap. ; AknipionepHO€E 00IIeCTBO
"UznarensctBo "[IpocBenienne”

['eometpus. JIunaktuaeckue matepuainsl. 10 kinacc. ba3oBblit 1 mpodUIbHBIN yp
['eomerpus. Jlunaktuueckue matepuaisl. 11 knacc. ba3oBblit 1 mpodUIbHBIM
ypoBHU./b.I". 3uB; AkuimonepHoe oomecTBo "M3narensctBo "IIpocBemenne"

oBHu./b.I'. 3uB; AkuronepHoe o6mectBo M3narensctBo "[Ipocsenienue"”

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA
Metoandeckoe mocodoue K mpeIMeTHOM JIMHUKM Y4eOHUKOB 110 reomeTpun JI. C.

AranacsiH, B.®.byty30Ba, C.b.Kagomiiesa u np.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru









