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IMNOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH W NPEIMETOB T'yMaHUTApHOIO LHKIIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOE PU U3YUEHUH 00yJaroIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTeIbCTBE TEOPEM U MOCTPOCHHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTb TUIOTE3bl HEMOCPEICTBEHHO HCIHOJIB3YIOTCS IpU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 1IMKJIA, B YaCTHOCTU (PU3UUYECKUX 3a/a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE UHANBUAYAIBHBIX CIIOCOOHOCTEN 00YUYaIOIMUXCS TPU U3YUYECHUH
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUW U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
Y HEOOXOIMMBIX JJIs YCIEMIHOTO NMPo(eCCHOHATBHOTO 00Pa30BaHMs, CBI3AHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

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

paciiMpeHe NpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTU MUPOBOM KyJbTYphl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIMM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONIMX OIUCHIBaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dbopMupoBaHHEe  yYMEHHMS ~ BJAJE€Thb  OCHOBHBIMM  TMOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHUMAHUS POJM AKCMOMATHKH TMpPHU
IPOBEJICHUM PACCYXACHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMH JI0KA3aTEJIbCTB U aJITOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aa4 M 3a7a4 C MPAKTHYECKUM COACPKAHUEM,
(opMUpOBaHHE TMPEACTABICHUS O HEOOXOJUMOCTH  JOKAa3aTEJNbCTB  IPHU



00OCHOBAaHHUY MaTEeMaTHUYECKUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisawoTcs: «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEpKaTEeJNbHBIM JHHHUSIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU OHSITHSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYAaTEeIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJIFOTOBUTH OOYYAlOIIMXCA K MPOJOJDKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, ITIAPAIUICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. llapajuienbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, BYTPaHHBII
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JUJIs1 TPEXTPAHHOTO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMma [Iudaropa. [lupamuzaa: N-yronbHasi nupamMuia, NpaBuiIbHAs U yCEUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKAdAP U UKOCASP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunea, CUMMETPUS IPAaBWIBHBIX IMPU3M, CUMMETpHUsA IPAaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3oKEHUHM BEKTOpA IO TPpEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: TMIMHAPUYECKAS TOBEPXHOCTh, KOHHUYECKAs MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M IM1apoBOTo
CerMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAaHHUK WU TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnoskeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauieNibHBIA TEpPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JIOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWSA, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUM, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM JIeITeIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCUUKAIUH,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BEIOMpATh CMOCO0 pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOjIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IMpoIlecca, a TakKKe BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3HPOBATH,
CUCTEMATU3UPOBATH M MHTEPIPETUPOBATH HHGOPMAIIHIO PA3IUYHBIX BUIOB U (HOpPM
IIPE/ICTABIICHHUS];

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEIIMHU OOUIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpakaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOHYy pELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUN.



PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUSA

Camoopranuzanms:

COCTaBJISATH ILJIAH, AITOPUTM PEICHUs 3a/1aul, BIOUPATh CIIOCOO pEelIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIUu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOM 3aJ1au;

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M KCIOJIH30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUyIbHON
paboThl mpu pelmeHur Y4eOHBIX 3a7ad, NPUHUMATh IeJIb COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisTh
BUJIbI pabOT, I0TOBAPUBATHCS, 0OCYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TIO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJECHUCTBUA.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

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

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEILICHUU
TFE€OMETPUUYECKUX 3a/1a4;

e KIAacCU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C yIVIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOU H
IUIOCKOCTBIO;



e CBOOOJHO ONEPUPOBATH MOHATUSAMU, CBI3AHHBIMU C MHOTOTPAHHUKAMU;

e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIACCU(PUIUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHMS IS
KJaccuukanuu;

e CBOOOJHO ONEpPUPOBATH MOHSATHUSAMHU, CBSI3AHHBIMH C  CEYEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajieibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHIATH U300paskeHus GUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHS] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJIAMH, BBIOIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

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

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOILICHHA U
HaXO0KJECHUE FEOMETPUYECKUX BEIMYNH, IPUMEHSS N3BECTHBIE METO/IbI IIPH
pElIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIEC MOHATHS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIAHIPUYIECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMU, CBA3AHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBITOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4i Ha BRIYUCIICHHUE YTIIOB MEKY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIICHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHUsS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIME YePE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBATh FT€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHSATh TeOMEeTpuueckre (aKThl ISl PEIICHUS CTEPEOMETPUUCCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auyM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TE€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 BBenenue B ctepeoMeTputo 11 1 0 https://resh.edu.ru
5 B3anMHOe pacnionokeHue npsmsIx B 3 0 0 https://resh.edu.ru
MIPOCTPAHCTBE
Y o
3 apaJuIeIbHOCTD MPSIMBIX U IJIOCKOCTEN B 18 1 0 https://resh.edu.ru
IIPOCTPAHCTBE
I1
4 epneHHHIfyMpHOCTB TPAMBIX | 26 1 0 https://resh.edu.ru
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 12 0 https://resh.edu.ru
MHororpanHuku 15 0 https://resh.edu.ru
BexkTopsl B mpocTpaHcTBE 12 0 https://resh.edu.ru
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 p 0 https://resh.edu.ru
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl

1 AHanuTuyeckasi reOMeTpHs 15 1 0 https://resh.edu.ru/
I1 600

2 OBTOPETIIE, ORODILEHHE 1 15 1 0 htps://resh.edu.ru/
CUCTeMAaTH3aIVsl 3HAHUH

3 O6bEéM MHOTOTpaHHHKA 17 https://resh.edu.ru/
Temna BpameHus 24 https://resh.edu.ru/
n .

5) JIOLAUH [IOBEPXHOCTH i1 00BEMEL 9 1 0 https://resh.edu.ru/
KPYTJIBIX TEJ

6 JIBYOKCHUS 5 1 0 https://resh.edu.ru/
IT 600

7 OBTOPEHHE, 000 meHIiIe 1 17 2 0 https://resh.edu.ru/
CUCTeMAaTH3aIHsl 3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero
padoThI

KoHnTpoJbHbie

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

JJIeKTPOHHBbIE U(pPOBbIE 00pa3oBaTeIbHbIE
pecypcsl

OcHoBHbIE TIpaBUIIa
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNbHbIX
MPSAMBIX (OTPE3KOB),
CepearHbI OTpE3Ka

[TonsTus
CTEPEOMETPHUH: TOUKA,
npsimMasi, MI0CKOCTh,
MIPOCTPAHCTBO.
OcHoBHbIE TpaBUa
M300pakeHus Ha
PUCYHKE IJIOCKOCTH,
napaIebHbBIX
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756/start/203542/

ITonsaTus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs
npsMas U MIOCKOCTh;
MOJYPOCTPAHCTBO



https://resh.edu.ru/subject/lesson/4756/start/203542/

ITonsarus:
MepeceKaronmecs
IUIOCKOCTH,
MepeceKarnmecs
npsMas U MI0CKOCTh;
MOJYIPOCTPAHCTBO

MHororpaHHukH,
n300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB
MHOrorpaHHUKH,
n300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI
CTEPEOMETPUHU U
TEpPBBIE CIEJICTBUSA U3
HHUX

AKCHOMBI
CTEPEOMETPHUU U
TIEPBBIC CIICICTBUS U3
HHUX




10

11

AKCHOMBI
CTEPEOMETPHUU U
TIEPBBIC CIICICTBUS U3
HuX. CriocoObl
3a/IaHMs] IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HauEHUS IPSMBIX
U IIJIOCKOCTEH

N3obpaxenue
CEUYEHU MUpaMu/Ibl,
Ky0a 1 IpU3MBI,
KOTOPBIE TPOXOIST
yepe3 ux péopa.
N3obpaxenue
IIepeceyeHUs
MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MMOCTPOEHHBIX CEUCHUM
pa3HBIMU [IBETAMHU

N3006pakenue
CEYCHU I MUPaMH/IB,
Ky0a ¥ pU3MBHl,
KOTOPBIE MTPOXOIST
yepe3 ux péopa.
Nzobpaxenune
nepecedeHust
MOJTY4EHHBIX




IJTIOCKOCTEM.
PackpaiuBanue
MMOCTPOCHHBIX CEUECHUN
pa3HbIMH LIBETaMU

12

N3obpakenue
CEYEHU MUpaMu/Ibl,
Ky0a ¥ TIPU3MBlI,
KOTOpBIE MTPOXOJISAT
yepe3 ux péopa.
N3obpaxenue
nepeceycHus
MTOJTY9E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOCHHBIX CEUECHUN
pa3HBIMH 1IBETaMU

13

Nzobpaxenue
CEYECHUH UPaAMUIBL,
Ky0a 1 IpU3MBI,
KOTOpBIE TPOXOJIAT
gyepes ux péopa.
N3006pakenue
IepeceyeHus
IIOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU




14

Meton cnenoB Uid
MMOCTPOCHUS CeUCHUI

15

MeTto CIeIoB s
IMOCTPOEHUS CEUECHU .
CBoiicTBa
[IEPECCYCHUN IPSIMBIX
H TIJIOCKOCTEH

16

Merto ciIeoB s
MOCTPOEHUS CEUCHUH.
CroiicTBa
IIepECEYCHUN IPSIMBIX
H IIJIOCKOCTEH

17

[ToctpoeHue ceuenui
B [IUpamujie, Kyoe 1o
TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTEXKEU
1 3aIlUCh I11aroB
IIOCTPOEHHUS

18

19

[Toctpoenue ceuenunit
B IIUpamujie, Kyoe 1o
TpEM TOUYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YepTexei
1 3aMKCh 111aroB
MOCTPOCHHUS

[TocTtpoenue ceuenunit
B IUpamue, Kyoe mo
TpEM TOUYKaM Ha




pé€opax. Coznanue
BBIHOCHBIX YepTExen
H 3aIUCh [1aroB
MOCTPOCHHSI

20

21

22

[ToctpoeHue ceuenunit
B IUpamue, Kyoe 1o
TpEM TOYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YepTexKen
Y 3aMKCh 111aroB
IIOCTPOEHHUS

IToBTOpEHME
IJITAHUMETPUU:
Teopema o
MIPONOPLUUOHAIBHBIX
otpeskax. [lomobue
TPEYTrOJIbHUKOB

IToBTOpEeHUE
MJIAHUMETPUU:
Teopema MeHnenas.
PacueTtsl B ceuenusx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS
MJITAHUMETPUHU U
CTEpPEOMETPUHN

23

KonTponbhas padbota
" AKCHOMBI




CTEPEOMETPHHU.
Ceuenus"

24

25

26

Bzaumuoe
pacroJioxeHue
MPSIMBIX B
MIPOCTPAHCTBE.
CxkpeuuBaromuecs
npsimble. [Ipu3Haku
CKPETUBAIOIIHUX CS
MIPSMBIX.
[TapannensHble
MpsIMBbIE B
MIPOCTPAHCTBE

Teopema o
CYILLIECTBOBAHUH U
€IMHCTBEHHOCTH
MIPSIMOM NapaJIIENbHOU
JAHHOM NPSIMOH,
MPOXOIAIIECH uepe3
TOYKY IIPOCTPAHCTBA U
HE JIe)Kallen Ha
JAHHOU MPSIMOM.
Jlemma o nmepeceyenun
napajuieIbHbIX
MPSAMBIX ITOCKOCTBIO

[TapamienbsHOCTB TpEX
npsMbIX. Teopema o
TPEX MapauIeIIbHBIX
npsAMbIX. Teopema o

https://resh.edu.ru/subject/lesson/6065/start/125651/

https://resh.edu.ru/subject/lesson/6133/start/272668/



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6133/start/272668/

CKPEIIUBAIOIINXCS
MPSIMBIX

27

28

29

30

[TapannensHoE
MPOEKTUPOBAHUE.
OcHOBHBIC CBOMCTBA
MapaJIENbHOTO
MPOEKTUPOBAHUS.
N3o0pakeHune pa3HbIX
¢buryp B
napasuiebHON
MPOEKIIUU
IlenTpansHas
MPOEKIUs. YTOoJ ¢
COHAITPaBJICHHBIMU
CTOpPOHaMU. YTOJI
MEXy MPSMBIMU

3amaun Ha
JIOKa3aTeJIbCTBO U
HCCIIeIOBAaHUE,
CBSI3aHHBIE C
pacmoIOKEHUEM
MPSIMBIX B
MIPOCTPAHCTBE

ITonsTns:
[apajuIeIbHOCTh
MPSIMOM M TUIOCKOCTH B
IIPOCTPAHCTBE.
[Ipu3nak
MapajuIeIbHOCTH




IIPSIMOM U TUIOCKOCTH.
CBoiicTBa
MapaieIbHOCTH
MPSAMON U TIIOCKOCTH

31

32

I'eomerpuueckue
3a/1a44 Ha
BBIYHCJICHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
[1apaJUIEIbBHOCTBIO
MPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

[TocTtpoenue ceuenus,
MPOXOJISIIIETO Yepe3
JAHHYIO IPSIMYIO Ha
yepTexe u
MapayIeTbHOIO
JOPYTOU MPSMOM.
Pacuér oTHOImECHUH

33

[TapamiensHas
MIPOEKIIUS,
MIPUMEHEHHE IS
MOCTPOEHUS CEUCHUH
KyOa u
napajulesenuneaa.
CaoiicTBa
napajuleJienunena u
IIPU3MBI




34

[TapamiensHbie
miockocTH. [Ipu3Haku
MapajuieIbHOCTH JABYX
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/6129/start/131672/

35

36

Teopema o
MapaJyIENbHOCTH U
€IMHCTBEHHOCTH
IUIOCKOCTH,
MPpOXOIAIIeH uepe3
TOYKY, HE
MPUHAJICIKALLYIO
JTAHHOM IJIOCKOCTH B
CIICACTBUS U3 HEE

CaoiicTBa
napajuieabHbIX
TTOCKOCTEM: 0
MapayIeIbHOCTH
MPSIMBIX TTepeCceYCHUs
MIpY NEPECCUCHU N
JIBYX MapajieIbHbIX
IJIOCKOCTEN TpEeThen

37

CsoiicTBa
MapajuTeITIbHBIX
IUIOCKOCTEH: 00
OTpe3Kax
napauIeTbHbIX
MPSIMBIX,
3aKTFOUEHHBIX MEX]TY
MapajuIeIbHBIMA



https://resh.edu.ru/subject/lesson/6129/start/131672/

38

IJIOCKOCTSIMU; O
MEePECCUCHUH TIPSAMO
C IByMs
napajyuieIbHbIMU
IJIOCKOCTSIMU

IToBTOpenue: Teopema

[Tudaropa Ha
TUIOCKOCTH

39

KonTponbhas padora
"[lapanienbHOCTb
MPSAMBIX U IJIOCKOCTEN
B MpocTpaHcTBe"

40

41

42

43

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaJiesienumnea

Brruucnenue jmx
OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM

napaulesenumne/e

[TepneH IUKyYIAPHOCTD
MIPSIMOM U TNIOCKOCTH.
[Ipu3nak
MEPIEHUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH

[IepnieH qUKYISAPHOCTD
IIPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEPIEHUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH




44

45

46

47

48

49

Teopema o
CYIIIECTBOBAaHUU U
€IMHCTBEHHOCTH
NPAMOM, MpOXoASIIEH
yepes TOUKY
MPOCTPAHCTBA U
NEPIEHIUKYISIPHON K
IUIOCKOCTH
IInockoctu u
MepIEHUKYISIPHbIE
UM TIpSIMBIE B
MHOT'OTPaHHUKAX

[Iimockoctu u
NIEPIECHIUKYIISIPHBIE
UM IpsIMBIE B
MHOTOTpaHHUKAX
Ilepnennukynsp u
HAKJIOHHAs.
ITocTpoenue
NIEPIEHIUKYJIApa U3
TOYKH Ha MPSIMYIO
Ilepnennukynsp u
HAaKJIOHHAs.
ITocTpoenue
MEPIEHIUKYIIApa U3
TOYKH Ha MPSIMYIO
Teopema o Tpéx
NEPIEHIUKYIIApax
(nmpsimast 1 oOpaTHast)

https://resh.edu.ru/subject/lesson/6127/start/221519/



https://resh.edu.ru/subject/lesson/6127/start/221519/

50

Teopema o Tpéx
MEePIICHIUKYIIIpax 1
(npsimast u oOpaTHas)

51

Yron mexny
CKPEILIHMBAIOIIUMUCS 1
MPSIMBIMU

52

[Touck

MEPIIECHANKYISIPHBIX

MPSIMBIX C IOMOIIBIO 1
MEPIIECHANKYISIPHBIX
IIJIOCKOCTEN

53

54

55

OpTtoronaibHoe
MIPOCKTUPOBAHUE

[TocTpoenue ceuenunii

Ky0a, IPU3MBI,

[IPaBUIILHON

MUPaMUIBI C 1
MTOMOLUIBIO

OPTOTOHAJBLHOU

MPOEKIINU

[Toctpoenue ceuenuit

Ky0a, IpU3MBl,

MIPaBUIILHON

MIApPaMUBI C 1
MTOMOLIBIO

OpTOTOHAJBLHOU

IIPOEKIINH

56

Cummerpus B
MIPOCTPAHCTBE




57

58

OTHOCHTEIHHO
IIOCKOCTH.
[Inockoctn
CUMMETpPUH B
MHOT'OTPaHHUKAX

IIpu3nak
HEPIEHIUKYJIIPHOCTU

IIPSIMON U TUIOCKOCTH 1
KAaK CIJIEZICTBHE

CUMMETpUU

[IpaBunpHbIE
MHOT'OTPaHHUKH.
Pacuér paccrostnuii ot
TOYKHU J0 TNTIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

59

[IpaBunpHbIE
MHOT'OTPaHHUKH.
Pacuér paccrosnumii ot
TOYKHU J0 IUIOCKOCTH

60

Crnioco0bl OMyCTUTh
MEPIEeHIUKYIISAPBI:
CUMMETpPHUS, CABUT 1
TOYKH I10

NapajuIeJIbHON IIPSIMOU

61

CaBur 1o
HemapaJJIeIbHON
MPSIMOM, U3MEHEHHE
paccTossHUI

62

KonTponbhas padora
"B3aumHoe



https://resh.edu.ru/subject/lesson/4724/start/20411/

pacrosoxeHue
MPSIMBIX U IJIOCKOCTEHN
B MpocTpaHcTre"

63

64

65

IToBTOpEHME: yroa
MEXIy IpsSMBIMHU Ha
IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIbLHOM
TPEYTrOJIbHUKE,
TeopeMa KOCUHYCOB

IToBTOpEHuUeE: yroma
MEXIY
CKPEILMBAIOIUMUCS
IIPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckue
METO/bl BBIYUCIICHUS
yria Mexay npsiMbIMU
B MHOTOTpaHHUKaxX

66

JIByrpaHHBIN yTOJI.
CBOJICTBO JIMHEHHBIX

YIJI0B JBYTPAHHOTO
yria

67

[lepnenukynsapHsie
miockocT. CBOMCTBA
B3aHUMHO
MEepHEHIUKYISIPHBIX
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4748/start/20810/



https://resh.edu.ru/subject/lesson/4748/start/20810/

68

69

70

71

72

IIpu3nak
MEePIEHIUKYISIPHOCTH
IIJIOCKOCTEH; TeopeMa
0 IpsIMOM
IepecevyeHus AByX
IIJIOCKOCTEN
NIEPIEHIUKYISIPHBIX
TpEThEN MIIOCKOCTH

[IpsiMoyTronbHBIMA
napaiesenunen; Kyo;
U3MEPEHMS, CBOMCTBA
IPSIMOYTOJIBHOT'O
napajuiesienunena

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajenenuena u
CJICJICTBHE U3 HEE

CrepeomeTrpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBSI3aHHBIE CO
B3alMHBIM
pacnoaoKeHneM
IMPSAMBIX W IIIIOCKOCTH

IToBTOpEHME:
CKpeLIUBaIOIINEC
MpsIMBIE,
MapajuIeIIbHBIC
IIJIOCKOCTH B




CTaHAApPTHBIX
MHOI'OI'paHHHUKax

73

74

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEIIMBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIY
CKPEITUBAIOIIMMHCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUsIX
Paccrosaue oT TOUkH
IO IJIOCKOCTH,
pacCcTOsIHUE OT
MPSMOH 10 TIJIOCKOCTH

75

76

77

Beruucnenune
PAcCTOSIHUM MEXIY
CKPELIMBAIOIIUMUCS
HPSIMBIMH C TIOMOIIBIO
NepIeHANKYIIPHON
IUIOCKOCTH
Tpéxrpannsiii yrou,
HEpaBEHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema IIudaropa,
TEOpPEMbI KOCUHYCOB U
CHUHYCOB JJIs1
TPEXTPAaHHOIO yIJia
OneMeHThI
chepuueckoit




F€OMETPHUU:
reoae3snyecKue JINHUU
Ha 3emiie

78

79

80

81

KonrponsHas pabora
"Vribl u paccrosaus"

CucremaTu3aius
3HaHHUHI
"MHOrorpaHHuK 1 €ro
DJIEMCHTHI"

ITupamuga. Buast
nupamu. [IpaBunbHas
nupamuaa

IIpusma. [Ipsmas u
HaKJIOHHAs MPU3MBI.
[IpaBunbHas npuszma

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

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

https://resh.edu.ru/subject/lesson/5443/start/21270/

82

[Ipssmoit
napajulelIenumnesn,
IIPSAMOYTOJIbHBIN
napasiesnenunes, Kyo

83

Beimykiieie
MHOTOTPaHHUKHU.
Teopema Ditnepa

84

Beimykiisie
MHOTOTPaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE U
MOJIyTIpaBUIIbHBIE
MHOTOTpaHHUKHU

https://resh.edu.ru/subject/lesson/4023/start/149352/



https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/5866/start/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/4023/start/149352/

KonrponsHas pabora

8 "MHuororpaHHuku"
[TonsiTue BexTOpa Ha

86 TUIOCKOCTH H B https://resh.edu.ru/subject/lesson/4758/start/21648/
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 PazHoCTh BEKTOpOB

89 IIpaBuio
napajuiesienuneaa

90 YMHOXEHUE BEKTOpa
Ha 4UCIIO
Paznoxenune Bextopa
1o 6azucy Tpex

91 BEKTOPOB, HE https://resh.edu.ru/subject/lesson/6404/start/132055/
JIeXKAIUX B OJJHON
IJIOCKOCTH

92 CkansipHoe
MIPOU3BECHNE
Boeruucnenue yria

93 MEXy BEKTOpaMH B
MIPOCTPAHCTBE

94 [Ipocreiimne 3anauu ¢
BEKTOpaMHU

95 [Ipocreiimue 3ana4um ¢
BEKTOpaMH

96 IIpocreiimne 3anauu ¢

BEKTOPaMH



https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/

97

[Ipocreiine 3amxauu ¢
BEKTOpaMHU

98

99

100

O0600111EHE U
cucreMatrmni3anuia
3HAHUH

O06001IeHNEe U
CUCTEMATH3ALHA
3HAHUH

Hrorosas
KOHTpPOJIbHAs paboTa

101

Hrorosas
KOHTpOJIbHAs paboTa

102

O0600111eH1E U
CHCTEMATH3ALII
3HAaHUHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne KosunuyecTso yacos Jara

JIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Bcer  Konrpoabunl  IlpakTuyecku  HU3YYeHH

o0pa3oBaTe/ibHbIE pecypChl
n 0 e padoThlI e padoThlI |

IToBTOpEHME TEMBI

"K
OOPAUHATE! https://resh.edu.ru/subject/lesson/5724/start/21892

/

1 BEKTOpa Ha 1
MIJIOCKOCTH U B
npocTpaHcTBe"

IToBTOpEHME TEMBI
"CxansipHoe
IIPOU3BEJICHUE
BEKTOPOB"

IToBTOpEHME TEMBI
"Beruucnenue yria
MEXIy BEKTOpPaMH B
npoctpaHcTae”

[ToBTOpEHME TEMBI
"VpaBHeHUe

4 IPSIMOH, 1
MPOXOJIAIIEH uepe3
JIB€ TOYKHU"
YpaBHeHue
IIJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IJIOCKOCTH B

OTpe3Kax



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IUIOCKOCTH B
oTpe3Kax

BekropHoe
MIPOU3BEICHUE

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

JInHeHbIe
HEpPABEHCTBA,
JIMHEIHOE
MPOrpaMMHUPOBAHUE

JInHeHbIe
HEpPABEHCTBA,
JIMHEITHOE
MPOrPAMMHUPOBAHUE

10

AHanuTHuyeckue
METOJBI pacyéra
yriia MexIy
PSIMBIMU B
MHOTOT'PaHHHUKAX

11

AHanutnyeckue
METOJBI pacyéra
yriia MeXIy
IUIOCKOCTSIMH B
MHOTOTPaHHHUKAX

12

dopmyna
paccTosiHUA OT
TOYKH J10



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

IIJIOCKOCTH B
KOOpAUHATax

13

Haxoxnenne
paccTosiHUM OT
TOYKH JI0
TUIOCKOCTH B KyOe

14

Haxoxnenue
paccTOsIHUM OT
TOYKH JI0
IJIOCKOCTH B
IIPaBUIIbHOMN
nupamue

15

Kontponbnas

pabora

"A
HaJIUTUYECKas

reoMerpus"”

16

17

18

Ceuenuns
MHOFOFp AHHUKOB:
CTaHJapTHBIE
MHOFOFp AHHUKHU

Ceuenns
MHOFOFp AHHUKOB.
METOJI CJIEOB

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHbHIE
IIJIOCKOCTH,
nepeceucHMS




TPSIMBIX H
IUIOCKOCTEH

19

[TapamiensHbie
HpsIMBIE U
IUIOCKOCTH:
napauielibHble
CeUeHMsI

20

[TapamiensHbie
psIMBbIE U
TUIOCKOCTH: PACUYET
OTHOUIEHUI

21

[TapannensHbie
MpsIMbIE U
IIJIOCKOCTH: YIJIBI
MEXKY
CKPEIIMBAOIIUMHUCS
PSIMBIMU

22

23

[IepnieHauKynsIpHBIE
IIPSIMBIE U
IIJIOCKOCTH:
CTaHJapTHBIE Napbl
NEPIEHANKYIISPHBIX
IIJIOCKOCTEH U
IPSIMBIX,
CUMMETpUU
MHOTOI'PAHHUKOB

[leprienaukynsapHbie
npsMble U
IUIOCKOCTH: TeopeMa




0 Tpex
HEePIeHIUKYIIspax

24

[IepnieHauKynsApHBIE
IIPsIMBIE U
IUIOCKOCTH:
BBIYMCIICHMS IJIVH B
MHOT'OTpaHHHUKaX

25

[ToBTOpeHue:
TUTOIIA M
MHOTOYTOJIbHUKOB,
bopmyIbI ISt
IUIOIIAJICH,
COOOpaKCHHS
nmonoous

26

27

[ToBTOpeHue:
ionaau
MHOT'OYTI'OJIbHUKOB,
bopmyIbl IS

i (ONENGZR
COO0pakeHUs
og00ust

IToBTOpEHMUE:
TUTOIIAH
MHOT'OYTOJIbHUKOB,
bopmyIbI IS
TLIOIIAJICH,
COOOpaKeHUS
mogoous




28

29

Inomanu ceuenunit
MHOTOTPaHHHUKOB:
oI
MMOBEPXHOCTEH,
pa3pe3aHus Ha
4acTH,
COOOpaKeHH s
noooust

IImomaau ceuenunit
MHOTOIPAaHHUKOB:
TLJTOTIAIN
MTOBEPXHOCTEM,
paspes3aHus Ha
YacTH,
COOOpaKeHHS
mo100us

30

Kontponbnas
pabora
"IToBTOpEHME:
MHOTOTPaHHUKH,
CEUEHUs
MHOTOTPaHHHUKOB"

31

O0BéM Tena. O0beEM
PSIMOYTOJIBHOTO
napasuieNienumneia

32

3agaun 00
yIIBOEHUU Ky0a, 0
KBajparype Kyba; o
TPHUCEKIIUH yTiia




33

34

35

Crepeomerpuuecku
€ 3a1a4H,
CBSI3aHHBIE C
00BEMOM
IPSMOYTOJIBHOTO
napaienenumeaa

[Ipuknagneie
3aJ1a4d, CBI3aHHEIE
C BBIYHMCIIEHHEM
00BEMa
MPSIMOYTOJIBHOTO
napajuiejenumneaa

O06béM mpsiMOi
TIPU3MBI

36

37

CrepeomMerpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB NpsIMOH
HPU3MBI
IIpuxnagHeie
3aJ1a4yM, CBSI3aHHBIC
¢ 00bEMOM IIPAMOIA
HPU3MBI

38

Brranciaenue
00BEMOB TeJI ¢
ITOMOIIILIO
ONPEAEIEHHOTO




uHTerpaa. OobéM
HAKJIOHHOU TPHU3MBbI

39

Brruncienune
00BEMOB TeJI C
MIOMOIIIBIO
ONPEAECIEHHOTO
uHrerpana. OobEmM
MTUPAMU/IBI

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

40

dopmyna 00bpEéMa
MUPAMH/IBI.
OTHolIEHHE
00BEMOB MHUPAMUJ C
00IIUM YTIIOM

41

dopmyna 00bpEéMa
TUPAMHUJIBI.
OTHolIEHHE
00BEMOB MHUpaMUL ¢
O0IIUM YIIIOM

42

CrepeomMerpuuecku
€ 3a/1a4H,
CBA3aHHBIC C
o0BbEMaMu
HaKJIOHHOU TIPU3MBI

43

CrepeomMeTrpuuecku
€ 3a/1a4H,
CBS3aHHBIC C
o0BbEMaMu
HpaMUIBI



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

44

45

46

47

48

49

[Ipuxitagueie
3a/1a4M 110 TEME
"O0BEMBI TET",
CBSI3aHHBIC C
00BEMOM

HAKJIOHHOM NPU3MBI

[Ipuknagneie
3a/1a4yy 10 TeMe
"OOBbEMBI TEI",
CBSI3aHHBIE C
00BEMOM
MAPaMU/IbI
[Ipumenenue
00BEMOB.
Brruucnenue
paccTostHuUs 110
IIOCKOCTH

KonTponbHas
pabota "O0béM
MHOTOTpaHHHKaA"

unueapudeckas
MOBEPXHOCTb,
oOpa3yromue
LWJIMHIPUYECKON
MOBEPXHOCTHU

Humuuap. [psamon
KPYTOBOU LIUITUHJP.

ITnomans

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



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

IIOBEPXHOCTHU
LUIUHAPA

50

Konunueckas
MOBEPXHOCTb,
oOpasyroiue
KOHHYECKOM
MTOBEPXHOCTH.
Konyc

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

51

CeueHue KoHyca
IIJIOCKOCTBIO,
napasuieaIbHON
IJIOCKOCTH
OCHOBaHUS

52

Y ceu€HHBIN KOHYC.
N3o6paxkenue
KOHYCOB U
YCEUEHHBIX KOHYCOB

53

ITimomanes 00KOBOI
MTOBEPXHOCTH U
TTOJTHOM
MTOBEPXHOCTH
KOHYca

54

ITnomane OOKOBOM
MTOBEPXHOCTH U
TTOJTHOM
MTOBEPXHOCTH
KOHYca

55

CrepeomMeTrpuuecku
€ 3aJa9u Ha



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

56

57

58

JI0Ka3aTeIbCTBO U
BBIYMCIICHHE,
MOCTPOEHUEM
CEUEHUM UIMHIpA,
KOHycCa

Crepeomerpuuecku
€ 3aJ1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYKCIICHUE,
MOCTPOEHUEM
CEYEHUM IUINHIpA,
KOHYca

[Tpuknagueie
3a/1a4y, CBSI3aHHBIC
C HWJIMHIPOM
IIpuxnagHeie
3a/1a4H, CBSI3aHHBIC
C LWJIMHIPOM

59

60

Cdepa u map
Ilepeceuenne
cdepsl U 1mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
chepsbI MIOCKOCTHIO.
Bua u uzobpaxenue
nrapa

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

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

61

Ilepeceuenue
chepsl 1 mapa ¢
MJIOCKOCTBIO.



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

Kacanue mapa u
cepbl TNIOCKOCTHIO.
Bun u n3zobpaxenue
nrapa

62

YpaBHenue chepsl.
[Mnomans chepsr u
e€ vacrei

63

64

Cummetpus cepsl
U 11apa
CrepeoMeTpHUCCKH
€ 3a/1a4M Ha
JI0Ka3aTeIbCTBO U
BBIYHCJICHHE,
CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOCHUEM UX
Ce4YeHUI
IIJIOCKOCTBIO

65

CrepeomMerpuuecku
€ 3aJauy Ha
JI0Ka3aTeIbCTBO
BBIYHCIICHUE,
CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOCHUEM UX
CEYeHU I
IUTOCKOCTBIO




66

[Ipuxitagueie
3a]]a4l, CBS3aHHbIE
co cepoii 1 mapom

67

68

IToBTOpeHue:
OKPYXKHOCTh Ha
IIJIOCKOCTH,
BBIYHCJICHHS B
OKPY>KHOCTH,
CTaHIapPTHBIC
nmonoous

Pazmuunnie
KOMOWHAINY TE
BpaIcHus 1
MHOTOI'PAaHHUKOB

69

3aaun o TeMe
"Tena u
MOBEPXHOCTH
BpauieHus"

70

3agauu 1o TeMe
"Tena u
MTOBEPXHOCTH
BpauieHus"

71

KoHTtponbHas
pabora "Tema u
MOBEPXHOCTHU
BparnieHus"

72

O0BEM TUIMHApA.
Teopema 06 06bEMe
MPSIMOTO ITMJTHH]IPA




73

74

75

76

77

Brrunciaenue
00BEMOB TeJI C
IIOMOIILIO
OIPEICNIEHHOTO
uHrerpana. OobEmM
KOHYcCa

[Tnomaau 6oxoBOM
W TIOJTHOM
MMOBEPXHOCTH
KOHYca

CrepeomMerpuuecku
€ 3aJa4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB IIMITHHPA,
KOHYCa

IIpuknagneie
3aJ]a4d 0 TEMeE
"OOBEMBI U
TLIOIIA N
noBepXHOCTEN Ten"
O06BéM mapa u
IapOBOI0 CEKTOpA.
Teopema 06 06bEMe
mapa. [Inomanp
chepsl.
CrepeomeTpuiecku
€ 3aJa4u,
CBsI3aHHBIE C




78

BBIUHCIICHHEM
00BEMOB 1m1apa,
[IapOBOTO CErMEHTA
U IIApOBOTO
CEeKTOpa

[Ipukiagueie
3aJ]a4d [0 TeMe
"OOBbEMBI TEI",
CBSI3aHHBIE C
00BEMOM 11apa 1
TUTONIAIBIO C(hephl.
CooTHoteHust
MEXTy TUTOIIAISIMHU
MMOBEPXHOCTEN U
00bEéMamMu
MOI0OHBIX Te

79

80

ITomoOHBIE TENA B
MIPOCTPAHCTBE.
N3menenue o6béMa
pU NOJO0UH.
CrepeoMerpuuecku
€ 3aJ1auu,
CBSI3aHHBIE C
BBIUMCIICHHEM
00BEMOB TE 1
IIomanaeu
MMOBEPXHOCTEN
KonTponbHas
pabora "Ilnomann




MOBEPXHOCTHU U
00BEMBI KPYTJIIBIX

TCII

81

82

JBrxenus
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JBrkeHUS 1
paBeHCTBO uryp.
OO011ne cBolicTBa
IBIDKEHUN

Bunsl nBmkennii:
napasuiebHbIN
MepeHoc,
LEHTpaJIbHAas
CUMMETpHUS,
3epKabHas
CUMMETpHUSI,
MOBOPOT BOKPYT
IPSAMOi

83

84

85

[TpeobpazoBanus
nono6wus. [psmas u
cthepa Diinepa
I'eomerpuueckue
3a/1a4 Ha
MPUMEHEHUE
JIBUKCHUS
KonTponbHas

pabota "BekTopsl B
npocTpaHcTse”




86

Ob6o6maromee
noBtropenue 11
MOHSTUI U METOJIOB
Kypca reOMeTpHUH
10-11 xnaccos,
cUcTeMaTu3aIus
3HAHMI:
"[TapamiensHOCTh
TPSIMBIX |
TJIOCKOCTEN B
npocTpaHcTBe"

87

88

89

Ob6o0maroriee
noBTopenue 11
IIOHATUN U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
cucTeMaTH3anus
3HaHU: "BekTopbl
B IIpOCTpaHcTBe"

Ob6o06maroree
noBTopenue 11
MOHSITUI U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
CUCTEeMaTH3aIHs
3HaHWil: "BekTopsl
B IIPOCTpaHCTBE"

Oo6ob61mmaroiee
noBtropenue 11




90

MMOHSATHUM U METOJIOB
Kypca reoMeTpuu
10-11 xnaccos,
CHCTEMAaTH3aLHs
3HaHuii: "O0BeM
MHOTOTrpaHHHKaA"

O0o0maroree
noBtropenue 11
MOHSITUI U METOJIOB
Kypca reOMeTpHUH
10-11 xmaccos,
cHUCTEeMaTH3aIus
3HaHui: "O0beM
MHOTOTrpaHHHKaA"

91

92

Oo6ob61aroee
noBTopenue 11
MHOHATHH U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
CHCTEMAaTHU3alHs
3gaHuu: "[lmomanu
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX

TCI

O6o0marormee
noBTopenue 11
MOHSATUI U METOJIOB
Kypca TeOMeTpHUH
10-11 kmaccos,




93

CUCTEMAaTH3AIIH
sgaguii: "Ilnonaan
MOBEPXHOCTU U
00BEMBI KPYTIIBIX

TCII

Hrorosas
KOHTPOJIbHAS
pabora

94

HNrorosas
KOHTPOJIbHAS
pabora

95

96

[ToBTOpEHHE,
00001IeHNE 1
cHUCTeMaTU3alus
3HAHUM

Hcropus passurus
CTEPEOMETPUHU KaK
HAyKU U €€ poJlb B
pa3BUTHHA
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus pa3Butus
CTEPEOMETPUHN KaK
HayKU U €€ poJIb B
pa3BUTHN
COBPEMEHHBIX
WHXECHEPHBIX U




KOMITbIOTEPHBIX
TEXHOJIOTUH

98

99

100

Hcropus pazsurus
CTEPEOMETPUN KaK
HayKu U €€ poib B
pa3BUTUN
COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTH

Hcropus pazsurus
CTEPEOMETPUN KAK
HayKU U €€ poJib B
pa3BUTUN
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT U

Hcropus passurus
CTEPEOMETPUHU KaK
HAyKU U €€ poJlb B
pa3BUTHHA
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

101

Hcropus pa3Butns
CTEpEOMETPUHN KaK
HayKU U €€ poJIb B




102

pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

Hcropus pazsurus
CTEPEOMETPUN KaAK
HayKU U €€ poJib B
pa3BUTUN
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

102




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eometpus, 10 kimacc/ Mepsnsak A.I'., Homuposckuii JI.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHtp «BEHTAHA-
['PA®y»; AkunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

* Maremaruka. ['eometpus, 11 kinacc/ Mep3nsik A.l'., Homuposckuit [1.A.,
[TonsikoB B.M.; nox peaakuueit [logonsckoro B.E., O0miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCThIO M3naTensckuil ieHTp « BEHTAHA-

['PA®»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemieHue»

METOIUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

3uB b.I'. 'eometpus. 10 kiacc. unaktuueckne marepuansl. ba3oBblii n
yIiyOJIEHHBIN YPOBHU

3uB b.I'. I'eomeTpus. 11 knacc. Jlunaktuueckue marepuanibl. ba3oBelil

yrayOJeHHbIH YPOBHU

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/



