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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, POPMHUPYEMOE MPU U3yUYEHUU 00YUaAIOIIIUMHUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JauyaMu Kypca T€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHE  YMEHHUS ~ BIAJETh  OCHOBHBIMM  TIOHATUAMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaX, MOACISIX U B pEaTbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJAaMHU J0Ka3aTebCTB M aJTOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00OCHOBaHUHU MaTEeMAaTHUECKUX YTBEPKIEHUH U POJIM aKCUOMATHKHU B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALNHN [TOITYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanuukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp)KaTeIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleE€HHbIM MO TojaM OOy4YeHHSs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJIIO/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus it auddepeHnmanuu  oOydeHus, IMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccun, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue NpsiMbIX B IIPOCTPAHCTBE: IIEpPECeKarolmecs,
napajuiejibHble YW CKpelmBaromecss npsmMble. [Ipu3Haku CkpelmmBaronyxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
u 1ockoctd. [lapamienbHO€ W LEHTPAIbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: MapauieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAapAJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUs (PUTYPBI HA TUIOCKOCTh. [lepneHaAnKyISpHOCTh
IJJOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUTOCKOCTeW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBOICTBA IUTOCKKUX YIJIOB MHOTOTPAaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuKoOB, pa3BEpTKa MHOrorpaHHuka. IIpmsma: n-yrombHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBasi U TOJHAs MOBEPXHOCTb MPU3MBI.
[Tapaiutenenuie s, TpsAMOYTOJIBHBIN NTapaJICICIIUIE U €r0 cBolicTBa. KpaTyanimume
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMUIBbL.
[IpaBriibHBIE MHOTOTPAHHUKH: MpPAaBUJIbHAs IMpHU3Ma W IPaBWIbHAS NUPaMUJa,
npaBUJIbHAs TPEYTOJIbHAS TUpaMUAa U paBUIIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBUJIbHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKASAP U UKOCASP.

Bbluncienre 3J€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOWM MOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH MPSIMOU TPHU3MBI,
TI0MIA b OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsMOi ipu3Mel. [Inomaas



OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJIBI, TEOPEMA O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeenue d, CUMMETPHUs NPABWIBHBIX IIPU3M, CHMMETPHs NIPABUIBHOU
UpaMUIbl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHHE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBoWcTBa CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapaienenunena. Teopema O pas3IoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHapHBIM  BeKkTopaMm. [IpsamoyrospHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkropamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss IOBEPXHOCTb, KOHHUYECKash [OBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyroume mnoBepxHocTeld. Tena BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U IMJIOCKOCTH, KacaTelabHas MIOCKOCTh K chepe. M3o00paxkeHue Ten BpauleHUsl Ha
miockocTh. Pa3BépTka nnnmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHOBHbIE CBOIiCTBAa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienienuneaa U cienctsus u3 He€. OO0bEM npsiMON U
HAKJIOHHOM MPU3MBI, IWIMHIPA, UPaMUIbl U KoHyca. O0BEM mapa U MIapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwuHapa. llepeceuenune cdepsl U mapa ¢
mwiockocThlo. Kacanue miapa u chepsl miockocTbio. [loHsATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPaHHUK WM TEJO
BpAIlICHUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpA, KOHYycCa, MJIOMaAb cepbl U €€ yacTew.
[Tonobne B mpocTtpancTBe. OTHOIEHHE OOBEMOB, IUIOMIANCH ITOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romorteTusi. PemieHue 3amauy Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.



[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJl BPAIllCHUS: CEUEHUS LIIIMHPA
(mapaJuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEUYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYEHUI: METOJ CIEA0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEpEeHOCa
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJ, BEKTopaMu. BeKTopHOe YMHOKEHHE
BEKTOpOB. (CBOHCTBa BEKTOPHOIO yMHOXKeHUA. [IpsAMoyronpHas cucTema
KoopAuHAT B mpoctpaHcTBe. KoopauHarel BekTopa. PasnoxkeHune BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBIN METOJI IPU PEIICHUH T€OMETPUUECKUX 3a1au.

J{BUKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBEeHCTBO (uryp.
OO6mme cBoiicTBa JBWKCHUH. Buabl JBWKEHUMN: TapauIebHBIM IEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUUCKOI0 Hapoja, cpopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTEeMaTUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrt U pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TLIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pElIeHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOU
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN  MEXJIy MOHATUSAMH, (POopMyIUpOBaATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTUKU, AEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIONIb30BaTh BONPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUN;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIe MOTYT BOSHUKHYTh IIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUS Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI M KOOPIMHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEpUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TMpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHIATH H300paskeHus GUryp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

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

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIeHUHM MaTEMaTUYECKHUX 3a/ad ITOBBIIIEHHOTO M BBICOKOIO YpPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MNpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTyallUM Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILLCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TE€J BpAaIlCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OIEpallu HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJMHATHOTO METO/1a MPU PELICHUH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMUS;
MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HESIBHOU (hopme;

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

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

IPUMEHSATH IMOTYYCHHBIE 3HAHUS Ha PAKTUKE: CPABHUBATH, aHATTN3UPOBATH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJlIeKTpoHHbIe (LM (ppoBbIE)
N HanvenoBanue pasielos u rem KoumnuectBo yacos o0pa3oBaTe/ibHbIE PeCypchbl
/
e HPOTPAMMEIL Konrpoubnble IIpakTHyeckue
Bcero
1 B 5 PoII
BE/ICHUE B CTCPCOMCTPHIO https://resh.edu.ru/subject/17/
5 [MapaienbHOCTh IPSAMBIX M IUIOCKOCTEH B 29 PO
MPOCTPAHCTBE https://resh.edu.ru/subject/17/
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 8 POII
IJIOCKOCTEH B MPOCTPAHCTBE https://resh.edu.ru/subject/17/
4 M 18 POL
HOTOTpatHitin https://resh.edu.ru/subject/17/
) B 10 POLL
CKTOPBL B NPOCTPAHCTBE https://resh.edu.ru/subject/17/
5 [ToBTOpenue, 0600IIEHNE U CHCTEMATH3AIIHS 11 PO
3HaHUHN https://resh.edu.ru/subject/17/
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uMppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (uupp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
pecypchl
1 [ToBTOpEeHue kypca reomerpuu 3a 10 4 POII

KJ1accC

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



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

POIII
2 Humanap, xonyc, map 25 1 0 https://resh.edu.ru/subject/17/
POIII
3 Obbembl Ten 28 1 0 https://resh.edu.ru/subject/17/
POII
4 Meron koopmHaT B IPOCTPaHCTBE 16 1 0 https://resh.edu.ru/subject/17/
POIII
5 Hsiicerns 6 1 0 https://resh.edu.ru/subject/17/
6 H 11 0 0 Pl
€KOTOPbIC CBEJICHUS U3 TUIAHUMETPHH https://resh.edu.ru/subiect/L7/
7 [ToBTOpEHME, 0000IICHUE 1 12 5 0 POII
cUCTeMaTH3alusl 3HaHUH https://resh.edu.ru/subject/17/
OBHIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOTPAMME
ITOYPOYHOE INVNIAHUPOBAHMUE
10 KJIACC
KoandecTBO 9acoB
Ne Tema vDoKa K n DJIeKTpPOHHbIe HH(ppoBbIE
n/n yp Bceero OHTPO.ILHBIE PaKTHIecKne o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
POII:
1 Ipeamer crepeomerpin 1 0 0 https://resh.edu.ru/subject/lesson/4756/
2 AKCHOMBI CTEPEOMETPHUH 1 0 0
3 HexkoTtopsie cneAcTBUs U3 aKCHOM 1 0 0
4 HexkoTtopsle cieacTBust U3 akCuOM 1 0 0



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/lesson/4756/

Penrenue 3amau mo reMe

5 " AKCHOMBI CTEPEOMETPUU U 1 0 0
CJIENCTBUS U3 HUX"
Penrenue 3amad mo reMe
6 " AKCHOMBI CTEPEOMETPUU U 1 0 0
CJIENCTBUS U3 HUX"
7 S 1 0 0 POLLI https://resh.edu.ru/subject/lesson/6065/
MIPOCTPAHCTBE
8 [TapanienbHOCTb TpEX MPSIMBIX 1 0 0
9 [TapamienbHOCTH TPEX MPSMBIX 1 0 0
10 [TapayeabHOCTH IPSIMON | 1 0 0
IJIOCKOCTH
1 [TapamienbHOCTH IPSAMO U 1 0 0
IJIOCKOCTH
Pemenue 3agau mo reme
12 "TlapannensHOCTh IPSMON U 1 0 0
MJI0CKOCTH"
Pemrenne 3agad mo reme
13 "TlapannensHOCTh MPSMON U 1 0 0
MJI0CKOCTH"
14 CkpemmBaroiuecs npsimMple 1 0 0
15 CkpemuBaroniecs npsiMbie 1 0 0
VYrasl co coHanpaBIE€HHBIMU bubmmorexa [JOK
16 CTOPOHAMHU. YTOJI MEXIY 1 0 0 https://lesson.edu.ru/lesson/4940b757-cab7-
PSMBIMHI 49ef-8314-9f108d0d1c4
Pemenue 3agad mo reme
17 "CkpemuBaronuecs npsiMble. 1 0 0
Vsl Mexay npssMeivMu’”
Pemenue 3agad mo reme
18 "CkpemuBarouecs npsiMole. 1 0 0

Yrael mexay npsiMmbiMu'”



https://resh.edu.ru/subject/lesson/6065/
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4

Penrenue 3amau mo reMe

19 "CKpemunBaronyecs npsmeole. 0 0
Vel Mmexay npsambeiMu'
KonrponbHas pabora no reme
"AKCHOMBI CTEPEOMETPUH.
20 . 1 0
[TapannensHOCT IPSAMON U
IJI0CKOCTH"
O6o06maromuii ypok 1o Teme
"AKCHUOMBI CTEPEOMETPHUH.
21 . 0 0
[TapamienbsHOCTH IPSMO U
MJIOCKOCTH"
[TapannenbHble MIIOCKOCTH.
22 [Ipu3HaK mapayuienbHOCTH ABYX 0 0 POIII https://resh.edu.ru/subject/lesson/6129/
IJIOCKOCTEMN
[TapannenbHble MIIOCKOCTH.
23 [Ipu3HaK mapayuIeTbHOCTH ABYX 0 0
IIJIOCKOCTEMN
24 CaoiicTBa napajiebHeIX 0 0
IIOCKOCTEH
Pemienue 3amau mo teme
25 "CBoiicTBa mapayIeTbHBIX 0 0
I10CcKOCTER"
26 Tetpasap 0 0 POIII:https://resh.edu.ru/subject/lesson/5444/
27 [Tapannenenunen 0 0 POIII https://resh.edu.ru/subject/lesson/5444/
bu6nuorexa LIOK
28 3aiaun Ha TOCTPOCHUE CEUCHUI 0 0 https://lesson.edu.ru/lesson/eb2f786e-ff26-
4bfc-bfb9-f6da8038efd2
29 3aJ1auy Ha NOCTPOECHUE CEUEHUN 0 0
30 3a/1au Ha NOCTPOECHUE CEUECHUN 0 0
31 3a1au Ha NOCTPOECHUE CEUEHUN 0 0



https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

32

Penrenue 3amau mo reMe
"ITapanmienpHOCTb MPSAMBIX U
IIOCKOCTEH"

33

Penrenue 3amad mo reMe
"ITapanienpHOCTb NMPSMBIX U
IIOCKOCTEH"

34

KonrtponbHas pabora no reme
"ITapanienbHOCTb MPSMBIX U
mI0cKocTen"

35

O060061marmui ypok 1mo Teme
"[TapanienbHOCTb NPSMBIX U
IIOCKOCTEMN"

36

37

38

[leprieHquKyNSIpHBIE IPSIMBIC B
npoctpanctse. [lapaisenbHubie
npsiMble, IEPIICHANKYISPHBIE K
IJIOCKOCTH

[lepnenaukynsipHble TPSIMBIE B
npoctpanctie. [lapaisenbHubie
MpsIMbIE, IEPIIEHIUKYISIPHBIE K
IJIOCKOCTH

[IepnieHquKyIsIpHBIE IPSIMBIE B
npocrpaHcTse. [lapamiensHbie
IIpsIMBIE, TIEPIICHINKYIISIPHBIE K
IIJIOCKOCTH

39

40

[Ipu3Hak nepneHauKyJIsSpHOCTH
IIPSIMOM M TNIOCKOCTH
[Ipu3Hak nepneHuKyIspHOCTH
IIPSIMOM U INIOCKOCTHU

POIII https://resh.edu.ru/subject/lesson/4724/

POIII https://resh.edu.ru/subject/lesson/4757/

41

42

Teopema o ipsimoi,

NEPIEHANKYIISIPHON K IITIOCKOCTH
[IeprieHIUKYIAPHOCTD NPSAMOU U

IIJIOCKOCTH



https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4757/

43

44

45

46

47

[leprieHAMKYIASIPHOCTH NPAMOUN U
IJIOCKOCTH

Paccrostane oT TOUKH 1O
mIockocTH. Teopema o Tpex
NepHEHANKYIISpax
Paccrostane oT TOUKH 1O
mIockocTH. Teopema o Tpex
MEePIEHANKYIISIPax
Paccrostane oT TOUKH 1O
mIockocTH. Teopema o Tpex
NEePIEHANKYIISIPax

VYrou Mexay npsaMon u
IJIOCKOCTBIO.

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/93167e33-a6bf-
4032-8b8c-d839e07af2a5

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/09071ad6-8d3c-
4414-bd8a-f4b7650c7257

48

49

50

Pewmenune 3anad o reme
"TeopemMa o Tpex
neprneHauKyspax”

Pemenue 3agad mo reme
"Teopema o Tpex
neprneHauKyspax”

Pemenue 3agad mo reme
"Teopema o Tpex
NEePHEHANKYIIAPAX. YTOI MEXKIY
IPSIMOM U TNIOCKOCTBIO"

51

52
53

Pemenue 3anau no teme
"Teopema o Tpex
NEPNEHIUKYIIApaxX. YOI MeXAY
MIPSIMOM M INIOCKOCTBIO"

JIByrpaHHBIi yrou
JIByrpaHHBIN yrou

POIII https://resh.edu.ru/subject/lesson/6063/

54

JIByrpaHHbIN yrou

55

[IeprieHAUKYISAPHOCTD
IJIOCKOCTEN

N

o O o o

o O o o

PODIII https://resh.edu.ru/subject/lesson/4748/



https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/4748/

56

57

[lepnieHIUKYIAPHOCTD
IJIOCKOCTER
[IpssmMoyTronabHBII
napajuleJenunes

58

59

60

61

[IpsamoyronbHbIH
napajuieJenune/

Pemenue 3agau no reme
"IlepneHUKYISIPHOCTD MPSMBIX
U TUI0CKOCTEH"

Pemenue 3agau no reme
"IlepneHqUKYISIPHOCTD MPSMBIX
U TUIOCKOCTEH"

Pemienue 3aiau mo reme
"IleprnieHAUKYISPHOCTD MPSMBIX
U TJI0CKOCTEH"

62

KonrponbHas pabora no reme
"TleprnieHAUKYISPHOCTD MPSMBIX
Y TUIOCKOCTEN"

63

Ob6o06maromuit ypok 1o Teme
"TleprnieHAUKYISPHOCTD MPSIMBIX
Y TUIOCKOCTEN"

64

65

ITonsiTHE MHOTOIpAaHHUKA.
[Ipu3sma

IIpu3ma. Haknonnas npusma.
[Tmomaab MOBEPXHOCTU MPU3MBI

POII:
https://resh.edu.ru/subject/lesson/6018/

POIII https://resh.edu.ru/subject/lesson/5443/

66

IIpu3ma. Haknonnas npusma.
[Imomans MOBEpXHOCTU TPU3MBI

bu6mmoteka [IOK
https://lesson.edu.ru/lesson/alfaa434-6352-
4200-a4aa-e8f21h34170e

67

68

Pemenue 3amau no reme
"ITpuzma"
Pemenue 3agad mo reme
"ITpuzma"



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e

69
70

71

72

73
74

75

Penrenue 3amad mo reme
"ITpuzma"

[Inpamua

[IpaBunbHas nupamMuaa.
[1momaas mOBEpXHOCTH
UpaMU/IbI

[IpaBunbHas nupamMuaa.
[1nomaas moBEpXHOCTH
MIAPaMU/IbI

YcedenHas nupamuia
Pemenne 3amad mo Teme
"ITupamua"

Pemenne 3amag mo Teme
"ITupamuga”

POIII https://resh.edu.ru/subject/lesson/5866/

76

77

78

Pemienue 3amau mo reme
"TTupamua”

CumMeTpHs B IPOCTPAHCTBE.
[TonsiTHe MpaBUIIBHOTO
MHOTOTPaHHHUKA. DJIEMEHTBI
CUMMETPUHU TPaBUIIBHBIX
MHOTOTPaHHUKOB

Pemenue 3agad mo reme
"MHororpaHHuku"

POIII https://resh.edu.ru/subject/lesson/4023/

79

Pemenue 3agad mo reme
"MHororpaHHuku"

80

81

KonTponsHas padora
"MHororpaHHuku"
O06o0maromuii ypok 1mo Teme
"MHororpanHuku"

82

[TonsaTHE BeKTOpa Ha MIOCKOCTH
Y B pOoCTpaHcTBE. PaBeHCTBO
BEKTOPOB

POIII https://resh.edu.ru/subject/lesson/4758/



https://resh.edu.ru/subject/lesson/5866/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4758/

83

CrnosxeHue U BBIYUTaHHUE
BeKTOpOB. CyMMa HECKOJIbKHUX
BEKTOPOB

84

VYMHOXEHHE BCKTOpa Ha 4Y1CJIO

85

86

KommuianapHbie BEKTOPBI.
[IpaBuio napasuienenumnena
PasnosxeHue BeKTOpa 110 TpEM
HEKOMIUIAHAPHBIM BEKTOPAM

PODIII https://resh.edu.ru/subject/lesson/6404/

87

88

89

[Ipocreiimue 3amauu ¢
BEKTOpaMU

[Tpocreiimue 3agaun ¢
BEKTOpaMU
[Ipocreitmme 3anauu ¢
BEKTOpaMH

90

91

KonrponbHas pabora no reme
"BexTopsl B mpocTpaHcTBe"
O06o0maromuii ypok 1mo teme
"BexTops! B npocTpaHcTe"

92

[ToBTOpenue no Teme "AKCHOMBI
crepeometpun. [lapannensHocTh
IPSIMBIX U IIJIOCKOCTEMN"

93

94

95

96

[ToBTOpenue o teme "AKCHOMBI
crepeomerpun. IlapamiensHocTh
MPSIMBIX U IIJIOCKOCTEN"

IToBTOpEHME MO TEMe
"IlepnieHAUKYISPHOCTD MPSIMBIX
1 TUIOCKOCTEN"

IToBTOpEHME MO TEME
"IlepnieHAUKYISPHOCTD MPSIMBIX
1 TUIOCKOCTEN"

IToBTOpEHME MO TEmME
"MHororpanHuku"



https://resh.edu.ru/subject/lesson/6404/

IToBTOpEHME MO TEME

97 " g 1 0 0
MHoOrorpasHuku
98 IToBTOpenue n”o TeMe "BeKkTopsl B 1 0 0
IIPOCTPAHCTBE
99 IToBTOpEHME nno teme "BekTopsl B 1 0 0
POCTPAHCTBE
100 Wroroas KOHTpOJIbHAS paboTa 1 1 0
101 Wroroas koHTpoOJIBHAS paboTa 1 1 0
102 O6061£I€HI/I€ WA CUCTEMATU3ALM 1 0 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 7 0

I[TPOTPAMME




11 KITACC

DJleKTPOHHBIE HU(PPOBLIE 00pa3oBaTeIbHbIE

KosauuyecTBo 4yacos pecypchl
Nen/m | Tema ypoka
IIpakTHyec
KonTpoibu
Bcero KHe
ble padoThI
padoThI

[ToBTOpEHME TEMBI
1 "[TapamienbHOCTh IPSAMBIX U 1 0 0

I0cKocTei "

[ToBTOpEHME TEMBI
2 "[lepneHAUKYASIPHOCT NPAMBIX U 1 0 0

MJIOCKOCTEH

[ToBTOpEHME TEMBI
3 o roP . 1 0 0

MHororpaHHuku

[ToBTOpenue Temsl "BekTophl B
4 P < P 1 0 0

MIPOCTPAHCTBE

WITUHpUYECKasi TOBEPXHOCTD, _

H AP p . P3LWL https://resh.edu.ru/subject/lesson/6300/
5 oOpa3zyromue MUINHIPHIECKOM 1 0 0

MMOBEPXHOCTHU

Hunuaap. [psamoit kpyroBoi
6 aHIp. [Imomanas moBepXHOCTH 1 0 0

HWIAHAPA



https://resh.edu.ru/subject/lesson/6300/

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn
nosepxHoctu. Konyc

P3LW https://resh.edu.ru/subject/lesson/4903/

Ceuenune KOHyca MIOCKOCTHIO,
MapajIeNbHOM MJIOCKOCTH
OCHOBaHMHA

Yceuénnblil konyc. M300paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

10

VYceuénnblil konyc. M3o00paxkenue
KOHYCOB U YCEUCHHBIX KOHYCOB

11

12

[Tnoujanp 60KOBOI OBEPXHOCTH
U IIOJIHOM ITOBEPXHOCTH KOHYyCa

[Tnomaae 60KOBOI MOBEPXHOCTH
Y TIOJIHOM MTOBEPXHOCTU KOHYyCa

13

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYMCIICHUE
MMOCTPOCHHUEM CEUCHUI UITHH]IPA,
KOHYca

14

CrepeomeTpuueckue 3aa4u Ha
JIOKA3aTeJIbCTBO U BEIYMCIICHUE
MOCTPOEHUEM CEUCHUH LUIIMHIIPA,
KOHYyca

15

16

[TpuknagHelie 3a1a4u, CBSI3aHHBIE
C UMJIMHIIPOM

[IpuknanHblie 3a1a4u, CBSI3aHHBIC
C UWIMHAPOM



https://resh.edu.ru/subject/lesson/4903/

17

18

19

20

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
wiockocThlo. Kacanue mapa u
cepsr iockocTh0. Bua n
n300pakeHue mapa

[lepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u
cdepsl mIocKkocThio. Bua u
M300pakeHue mapa

VYpasaenwne chepsl. [Lomans
cdepsl 1 e€ yacTei

P3LW https://resh.edu.ru/subject/lesson/4034/

21

22

23

24

Cummerpus chepsl u mapa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

[TpuknaaHbie 3314, CBSI3aHHBIC
co cthepoii u mapom

P3LL https://resh.edu.ru/subject/lesson/5525/

25

[ToBTOpEHME: OKPYHKHOCTH HA
IIJIOCKOCTH, BBIYMCIIEHUS B



https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/5525/

26

27

OKPYXHOCTH, CTaHJapTHHIC
o 00ust

Pasnnunble KOMOMHAIIMN TEIT
BpAIlleHUs 1 MHOTOTPAHHUKOB
3amauu o Teme " Hunuumap,
KOHYC, mmap "

P3LW https://resh.edu.ru/subject/lesson/4906/

28

29

30

3amauu nio Teme " Hunuump,
KOHYC, 1map "

Kontposnbnas padota "Lunuump,
KOHYC, map"

TToustie o0peMa

P3LW https://resh.edu.ru/subject/lesson/4904/

31

32

33

34

O0BeM NpsIMOYTOJILHOTO
napajuiesenumnena

CrepeoMeTrpuueckue 3aauy,
CBSI3aHHBIE C BBIYUCIICHUEM
o0beMa MPSMOYTOJIBHOTO
napajuiesnenuneaa

[TpuknaaHble 3a1a4u, CBSI3aHHbIE
C BBIUHCIIEHUEM 00BEMaA
IIPSIMOYTOJIBHOTO
napaienenunena

OO6BbEM IpsIMON TPU3MBI

P3LW https://resh.edu.ru/subject/lesson/5629/

35

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMa MPSAMOM PU3MBI



https://resh.edu.ru/subject/lesson/4906/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/5629/

36

37

38

[TpuknanHbie 3a1a4u, CBSI3aHHBIC
¢ 00bEMOM IPAMON IPU3MBI
006beéM mummHapa. Teopema 00
00BEME MPAMOTO IJIMHAPA
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYMCIIEHUEM
00béMa UIUHIPA

P3LW https://resh.edu.ru/subject/lesson/5629/

39

40

41

42

HpI/IKJIaI[HI)Ie 3aJda4u, CBsSI3aHHBIC
¢ 00BEMOM IMWIIHH/APA

Brruucnenne o0bEMOB TeI €
IIOMOIIBIO OIIPENEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

Brruncienne 00bEMOB TE C
MIOMOIIIBIO ONPEIETEHHOTO
unrerpasa. O0bEM TUpaMuabl
dopmyna 00bEMa MUPaAMUIBL.
OTtHolieHNEe 00bEMOB TUPAMU] C
00IIKM YTiIoM

P3LW https://resh.edu.ru/subject/lesson/4046/

43

®opmyrna 00bEMa MUpaMUIbL.
OTtHomIeHne 00BHEMOB TUPAMHUT C
O0IIKM YTTIOM

44

CrepeomeTpuyecKkue 3a1auu,
CBsI3aHHBIE C 00BEMAMU
HAaKJIOHHOM MPU3MBbI



https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4046/

45

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
MU PAMH/IBI

46

47

48

[TpukiaaHbIe 3a0a9H 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKJIOHHOM MPU3MBI

[Ipuknagabie 3a1a94 110 TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM TTUPAMUIBI

Brruucienue 00bEMOB TeII C

MIOMOILBIO OTIPENIENIEHHOIO
uHTerpaia. O6bsEM KoHyca

49

TTimommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa

50

51

52

53

[Tpumenenne o0BHEMOB.
Berurcienue paccTosHus 10
IUIOCKOCTH

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BEIYMCIIEHHEM
00BEMOB IMITUHIPA, KOHYCA

O65bEm mapa. Teopema 06
o0béme mapa. [lnomans chepsl.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BBIYMCIIEHUEM
00BEMOB 11apa, MJIOLIAIU Cepsl
OOBEeMBI IAPOBOTO CETMEHTA,
IIIAPOBOTO CJIOS ¥ ILIAPOBOTO

P3LW https://resh.edu.ru/subject/lesson/4910/



https://resh.edu.ru/subject/lesson/4910/

cektopa. CTepeoMeTpruyecKue
3aJauu, CBSA3aHHBIE C
BBIYHCIICHHEM 00BEMOB I1apa,
[IIapPOBOTO CErMEHTA, IIAPOBOTO
CJIOSI ¥ TIIAPOBOTO CEKTOpa

54

[Ipukiiagueie 3aga4u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepbl. COOTHOIICHUST MEXKITY
IUIOIIAISIMH ITOBEPXHOCTEH 1
00bEMaMU TOIO0HBIX TEJT

55

[Ipukiiagueie 3aga4u 10 TEME
"OOBEMBI U TLTOIIAIH
MOBEpXHOCTEH Ten"

56

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue o0béma npu
nonooun. CrepeoMeTpuyecKre
3aJ1auu, CBSI3aHHBIE C
BbIUUCIIEHUEM 00BEMOB Tel U
IUIoIIael moBepXHOCTEH

57

58

59

KonTponbnas padota "O0bEMbI
Ten”

[IpsimoyrosnbHas cucrema
KOOp/IMHAT B IPOCTPAHCTBE

KOOpI[I/IHaTBI BCKTOpPa

P3LL https://resh.edu.ru/subject/lesson/5724/

60

CBs3b MCXKIY KOOpAUHaTaMun
BCKTOpa U KOOpAWHATAMHU TOUYCK



https://resh.edu.ru/subject/lesson/5724/

61

62

63

[Ipocreiimme 3aga4yu B
KOOpJAMHATAX
[Ipocreiimue 3aga4uu B
KOOpJIUHaTax

Yrois Mexay BEKTOpaMH.
CkansipHoe pou3BeieHne
BEKTOPOB

P3LW https://resh.edu.ru/subject/lesson/5723/

64

Yros Mexay BEKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

65

66

67

Beluncnenue yrios Mexy
MIPSIMBIMU U TUIOCKOCTSAMHU
Pemenue 3anaq no reme
«CKalsipHOE POU3BECHHE
BEKTOPOB»

YpaBHEHHE IOCKOCTH

P3LW https://resh.edu.ru/subject/lesson/6083/

68

69

YpaBHEHHE TIOCKOCTH
Pemenne 3amad mo teme
«CkansipHOE MPOU3BEIACHUE
BEKTOPOB»

70

Pemrenue 3agad mo reMme
«CxansipHoe Mpou3BeCHHE
BEKTOPOB»

71

Pemrenue 3agad mo reMme
«CxansipHoe Mpou3BeCHNE
BEKTOPOB»



https://resh.edu.ru/subject/lesson/5723/
https://resh.edu.ru/subject/lesson/6083/

72

Pemenue 3agay no Teme
«CkaipHOE MPOU3BEIACHUE
BEKTOPOB»

73

74

75

76

KontposbHas paboTa mo teme
«MeToa KoOpIMHAT B
MPOCTPAHCTBE»

JIBM>KEHUS IPOCTPAHCTBA.
OTtoOpakenusi. J{BrkeHus u
paBeHcTBO (puryp. Obuue
CBOIWCTBA JBHKCHUI

Bupl nBukeHuil: napauiebHbII
MIEPEHOC, LIEHTpaJIbHas
CUMMETpHUS, 3epKaJIbHAs
CUMMETpPHUS1, TOBOPOT BOKPYT
IpsAMOI

[Ipeobpa3zoBanus mogoous.
[Ipsimas u cepa Diinepa

P3LW https://resh.edu.ru/subject/lesson/6297/

77

I'eomeTpuueckue 3amaun Ha
IMPUMCHCHUC IBVIKCHUS

P3LW https://resh.edu.ru/subject/lesson/5731/

78

79

FCOMeTpI/I"ICCKI/IC 3aJa4Md Ha
IMPUMCHCHUC IBVIKCHUS

KonTponbHas pabota mo Teme
«/IBrKEHUS»

80

Yron Mexay KacaTeJIbHON 1
XOpIou



https://resh.edu.ru/subject/lesson/6297/
https://resh.edu.ru/subject/lesson/5731/

81

82

83

JIBe TeopeMbl 00 OTpe3Kax,
CBSI3aHHBIX C OKPY)KHOCTBIO

VYTiIbl ¢ BEpIIMHAMU BHYTPU U BHE
Kpyra
BrucaHHBINM 4eThIPEXyroJIbHUK

84

85

OnucaHHbIN YETHIPEXYTOJbHUK

Teopembl 0 Meanane u
OuCcceKTpuce TpeyroibHUKA

86

87

DopmyJIbl TIOIMIAAN
TpeyroJibHuKa

Teopemsl Menenast u UeBbl

88

Teopembl MeHnenas u UeBsl

89

90

Onnurc, runepboina u napadoia

Perenue 3agay nmo teme
«Hekortopsie cBeneHus u3
ITAHUMETPUID)

91

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"[TapanienbHOCTb NPSAMBIX U
MIJIOCKOCTEH B pocTpaHCcTBE"

92

O6o061matomee nopropenue 11
MIOHATHM U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
CUCTEMAaTH3alMsl 3HAaHUM:




93

94

95

"[lepneHAUKYASIPHOCT NPAMBIX U
IIJIOCKOCTEHN B POCTpaHCTBE"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reometrpuun 10—11 kinaccos,
cucTeMaTu3alus 3HaHH:
"MHororpanHuku"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
CHCTEeMaTH3allus 3HAHMI:
"BekTopsl B mpocTpaHcTBE"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 kiaccos,
crcTeMaTHu3alus 3Hanui: "Metoz
KOOpPJUHAT B MPOCTPAHCTBE.
JBrxenus"

96

Oo6o06m1aromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cHCTEMaTH3aINsI 3HAaHUH:
"Hununap, koHyc, map"

97

O6o61matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,




cUCTEMATHU3al U 3HAHUN:
"O0beMmsbl Ter"

98 Hrorosas koHTposbHas paboTa

99 HToroBas KOHTpOJIbHASA paboTa

100 [ToBTOpeHME, 0000IIEHNE U 1
cucTeMaTu3alus 3HaHU
HcTopus pa3BUTHS CTEPEOMETPUN

101 KaK HayKH U €€ poJib B Pa3BUTHUU 1
COBPEMEHHBIX HHXCHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHIA
HcTopust pa3BUTHS CTEPEOMETPHH

102 KaK HayKH U €€ poJib B Pa3BUTHUU 1
COBPEMEHHBIX HHXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. Aranacsan JI.C. u ap. 'eomerpus 10-11 k. M.: IIpocsemenue, 2020r.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. 'eomerpus. COOpHUK IPUMEPHBIX padounx mnporpamm. 10-11 kiaccsl,
coctaButelsib T.A. bBypmuctpoBa. M.: IIpocsemenue, 2020;

2.3uB b.I'. T'eomerpus. unakruueckue marepuansl 10-11 kmaccsl. bazoBbrit
YPOBEHb

3. Caaksan C. M. I'eometpusi. [loypounsie pazpadotku. 10—11 kiaccsr : yueoO.
nocobue aig o6meodpaszosat. opranuzanuii / C. M. Caaksn, B. @. byty308B.
— M. : IIpocBemenue, 2017.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. Enunas kosuteknus nudpoBeIX 00pa3oBaTelbHBIX pecypcos http://school-
collection.edu.ru

2. MununcrepctBo obpazosanus PO: http://www.ed.gov.ru/ ;
http://www.edu.ru

3. Tectuporanwme online: 5 — 11 kmaccsr: http://www.kokch.kts.ru/cdo

4. Cetb TBOpUECKUX yuuTeneit: http://it-n.ru/communities.aspx?cat_no=4510
tmpl=com,

5. HoBele TexHosoruu B oopasoanuu: http://edu.secna.ru/main

6. [TyreBonutens «B mupe Haykn» JU1sl IKOJIBHUKOB:
http://www.uic.ssu.samara.ru

7. Merasunukioneaus Kupumna u Medoaus: http://mega.km.ru

8. Caiitel «DuiukIoneaui»: http://www.rubricon.ru/;
http://www.encyclopedia.ru



