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HOACHUTEJBbHASA 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 MBILIUICHHE, POPMHUPYEMOE MPU U3yUYEHUU 00YHaAIOIIUMUCS
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
pELICHUH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBJsAIOUIed mnpeaMeTHoll obOmactu «Martematuka 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 33JayaMu Kypca T€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax 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 ~ BJAJETh  OCHOBHBIMM  TIOHATUSAMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

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

dbopMupoBaHHE yYMEHHUs BIAJETh METOJAMHU JIOKa3aTeNbCTB M aJrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBaHUU MaTEMAaTHUECKHUX YTBEPXKJICHUN U POJIM aKCHOMATUKU B MTPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpPECca K U3YYEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCSI KO BCEM COJEp)KaTelIbHBIM JIMHUSM yueOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IpOrpaMMbl, paclpeAeNéHHbIM MO rojaM OO0y4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENIbHO, 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  ycnmoBus i auddepeHuHanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

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



COJEPXXAHME OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSIMOMN
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. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHsI (GUTYpBI Ha MIIOCKOCTh. [lepneHaAuKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbIA U MHOTOI'PAHHbIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAas
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(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IrpaXJIaHCKOro  oOmiectBa  (BBIOOpPBI, ONPOCBI U JIpyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOM MAaTE€MAaTHUKH, IEHHOCTHOE OTHOIICHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

5) puzuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yMEHHS TPHUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oyaymeit mnpodeccun U peaau30BbIBATh COOCTBEHHBIC >KU3HEHHbBIC IIJIaHBbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEelIeHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKH, TOHMMAaHUE MaTEMaTHICCKOM
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCIbHOCTh MHANBUAYATHHO U B TPYTITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy MNOHATUSAMHU, (OPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BbIOUpaTh crmoco0 pemieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, 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(POPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIOB, aHAIM3HPOBATh,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTax, JaBaTb IMOSCHEHHWS II0 XOAYy pELICHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COINOCTABIIATh CBOM CYXACHUSA C CYXICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHA C Y4ETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yibTaTa pPEelIeHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSIMHU, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJIaMH, BBINOIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MaTeMaTHYECKUX OTHOIICHHA U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIlIMEe NpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh pealbHBIE CUTYAIlMd, MPUMEHSITh U3YYCHHBIC TIOHATHS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



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, BBINOJIHATH (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 TPU
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 MPOXOSLIME YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBATh FT€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHATh TeOMEeTpUudeckre (aKThl ISl PEIICHUS CTEPEOMETPUUYCCKUX
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

MPUOOPECTH  OMBIT

10 KJIACC
Koan4yecTBO 4acoB
Peanuzanus
(penepanbnoi
NporpamMmMsl 3.J'IeRTp0HHLIe
Ne HaumeHoBaHue pa3/ie/ioB U TeM BOCIIUTAHUSA (uudposBbie)
KonTpoabHbie
n/n MPOrpaMMbl Bcero 6 (ueeBbIe oOpa3oBaTeJibHbIE
paboTLI OPHUEHTHPHI PECYPChI
pe3yJbTaToB
BOCIIUTAHMS)
[Ipumenenne Ha 1. Enunas xosieknus
ypoke U POBBIX
MHTEPAKTUBHBIX 00pa30BaTEeNbHBIX
dbopm paboThl  pecypcoB
00yYaroIIUXCSL: (school
uHTeIIeKTyanbHbIX | Ccollection.edu.ru);
1 BBenenue B ctepeoMeTpuio 23 urp, 2. Poccniickas
CTUMYJIUPYIOITIX AIIEKTPOHHAS
MTO3HABATENIbHYIO IIKoJa
MOTHBAIIHIO https://resh.edu.ru/
IIKOJIbHUKOB. 3.110C Mos mikona
https://myschool.edu.ru/
[Ipumenenue Ha 1. Enunas xommieknus
B3aumHoe pacnionioxkeHue NpsiMbIX B yYpOKE IUCKYCCUH, | IHPPOBBIX
2 6 KOTOpBIE Jar0T | 00pa3oBaTENbHbIX
MIPOCTPAHCTBE
BO3MOKHOCTB pecypcoB

(school



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

BEJICHUS
KOHCTPYKTUBHOT'O
Juasora.

[Ipumenenue Ha

collection.edu.ru);

2. Poccuiickas
OJICKTPOHHAasA

HIIKOJIa
https://resh.edu.ru/
3.11OC Mos mkona
https://myschool.edu.ru/

1. Enunast Koyuiekus

ypoke U POBBIX
MHTEPAKTHBHBIX 00pa3oBaTEeIbHBIX
dbopm paboThI | pecypcoB
00YYarOIINXCS: (school
[TapamiensHOCTh MPSAMBIX U IIOCKOCTEH B UHTEJUIeKTyaabHbIX  collection.edu.ru);
IPOCTPAHCTBE 8 urp, 2. Poccuiickas
CTUMYJTUPYIOIINX JJIEKTPOHHAS
MI03HABATEIbHYIO IIKOJIa
MOTHBAIIHIO https://resh.edu.ru/
HIKOJIbHUKOB. 3.1OC Mos mikoina
https://myschool.edu.ru/
NunnuupoBanue u
OJIEPKKa 1. Enunast korexus
VICCIIEI0BATENbCKOM | LIH(PPOBBIX
EATEIIbHOCTH 06pa3033TeHBHBIX
oOydaroruxcsi B PECypCoB
pamkax peanmsamuu  (SChool
[MepneHAUKYISIPHOCTD MPSMBIX U o5 UM collection.edu.ru);

IIJIOCKOCTEN B IPOCTPAHCTBE

WHIUBUAYAIbHBIX U
TPYIIIOBBIX
HCCIIE0BATENbCKUX
MTPOEKTOB, YTO JaCT
BO3MOKHOCTh
MpUOOPECTH HAaBBIK
CaMOCTOSATENbHOTO

2. Poccuiickas
SHGKTpOHHa}I

IIIKOJIa
https://resh.edu.ru/
3.11OC Mos mkona
https://myschool.edu.ru/



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

VYrael 1 pacCTOSTHUS

16

peeHHs
TEOPETUYECKOMN
npoOJIeMbl, HaBBIK
TCHEPUPOBAHUS |
oopMIIeHUS
COOCTBEHHBIX HOEH,
HaBBIK

YBAXXUTCIIbBHOT'O
OTHOIICHUA K
YYKUM naciam,

opOpMJICHHBIM B
paborax  Ipyrux
UCCIIeIOBaTEICH,
HaBbIK MyOJIMYHOTO
BBICTYILICHHS
repes ayIuTOpUEH,
apryMEHTUPOBaHUS
" OTCTaMBaHUS
cBOEH TOYKHU
3pEHHSL.
IIpumeHeHne Ha
ypoke
MHTEPaKTHBHBIX
bopm paboThI
00yJaroImxcsi:
MHTEJUIEKTYaJIbHBIX
urp,
CTUMYJIUPYIOIINX
MO03HABATEIBHYIO
MOTHBAIUIO
IIIKOJTLHUKOB.

1. Enunast korexus
UG POBBIX
o0pa3oBaTeNbHBIX
pecypcoB

(school
collection.edu.ru);

2. Poccuiickas
AIEKTPOHHAS

TITKO0JIa
https://resh.edu.ru/
3.11OC Mos mkona

https://myschool.edu.ru/



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

[Ipumenenue Ha
YPOKE IpynIoBOu
paboTHI UK pabOTHI
B napax,
KOTOpBIE yuaT
KOMaHIHOU padore

1. Enunast koyuiekus
U POBBIX
00pa3oBaTebHBIX
pecypcoB

(school
collection.edu.ru);

MHororpanHuKn / U B3auMojeincTBuio | 2. Poccuiickas
C IPYTUMH JIETbMHU. | 3JICKTPOHHAs
HIKOJIa
https://resh.edu.ru/
3.11OC Mos mkona
https://myschool.edu.ru/
[Ipumenenue Ha 1. Engunaas xomiexius
ypoke U (ppoBBIX
WHTEPAKTHBHBIX 00pa3oBaTeIbHBIX
dhopm paboThl pecypcoB
00Y4aIOIINXCS: (school
uHTeIeKTyaabHbIX | collection.edu.ru);
BexTops! B mpocTpaHcTBE 12 urp, 2 Poccriickas
CTUMYJIHPYIOIIHX ANEKTPOHHAS
MMO3HABATEIHHYIO TITKOJIa
MOTHBAIINIO https://resh.edu.ru/
HIKOJIbHUKOB. 3.110C Mos mikona
https://myschool.edu.ru/
IIpumeHeHue Ha 1. Enunas xonnekuus
YPOKE rpynmnoBOr U poBbHIX
paboTsl K paboThl  00pa30BATETBHBIX
[ToBTOpeHnue, 0600IIeHNE U b flapax,  pecypcos
5 KOTOpBIE yJaT (school

cHCTeMaTHu3alus 3HaHU!

KOMaHJIHOH paboTe
U B3aMMOJICHCTBHIO
C IpYTUMH IETHEMHU.

collection.edu.ru);
2. Poccuiickas
DJIEKTPOHHAS

https://resh.edu.ru/



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

3.11OC Mos mkona
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102



https://myschool.edu.ru/

11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakrudeckue
nporpaMMabl Bcero o0pa3zoBaTebHbIE
padoThI padoTsbI
pecypcbl
https://resh.edu.ru/
1 AHanuTuvecKas reoMeTpHs 15 1 https://myschool.edu.ru/
[ToBTOpenue, 0600LIEHUE U https://resh.edu.ru/
2 N 15 1 :
cucTeMaTu3als 3HaHUI https://myschool.edu.ru/
https://resh.edu.ru/
é 17 1
3 O0nem mrororpannia https://myschool.edu.ru/
https://resh.edu.ru/
4 T 24 1
©14 Bpatem https://myschool.edu.ru/
5 [Tiomaau MOBEPXHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/
KPYTJIBIX TEl https://myschool.edu.ru/
6 [T— . 1 https://resh.edu.ru/
https://myschool.edu.ru/
[losTOpeHue, 06061IIeHNE U https://resh.edu.ru/
7 ! 17 2 ;
CUCTEMaTU3alUs 3HAHUH https://myschool.edu.ru/
OBILEE KOJIMYECTBO YACOB 1O 102 6 . https://resh.edu.ru/

[TPOI'PAMME

https://myschool.edu.ru/



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

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
No Jara
u/n Tema ypoka Koui-8o
4acoB ILnan dDakrt
1 OcHoBHBIE TpaBUIIa N300paKEHUS HA PUCYHKE TJIOCKOCTH, 1
napajuIeNbHbIX IPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
[ToHATHS cTepeoMeTpHH: TOUYKA, PsiMast, INIOCKOCTh, IIPOCTPAHCTBO.
2 OcHoBHbI€ NpaBUiIa U300paKE€HUsI HA PUCYHKE INIOCKOCTH, 1
napajuleNbHbIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
3 [TonsaTus: nepecekarouuecs MIOCKOCTH, EpeCcEeKaoUecs npsiMas U 1
IUIOCKOCTB; TIOIYIPOCTPAHCTBO
4 [TonsTHs: nepecekarouecs MI0CKOCTH, IEpeceKaroIuecs npsmast u 1
IJIOCKOCTh; TOJIYIPOCTPAHCTBO
5 MHororpaHHMKH, H300pakeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 0OHEKTOB
5 MHororpaHHMKH, H300pakeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINUX O0HEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACTBUS U3 HUX. CrlocoObI 3a1aHus
9 MPSIMBIX U IJI0OCKOCTEHN B pocTpaHcTBe. O003HAYEHHSI IPSAMBIX U 1
IIJIOCKOCTEN
N3006paxenune ceueHuit nupamuabl, Kyoa v MpU3Mbl, KOTOPbIE TPOXOAST
10 yepe3 ux péopa. M3obpaxeHue nepeceueHus MmoaydeHHbIX ITOCKOCTEH. 1

PaCKpaHII/IBaHI/Ie IMOCTPOCHHBIX CeueHni Pa3HBIMU LIBETAMU




N300pakeHne ceueHuil mupaMupl, Kyoa u IpU3Mbl, KOTOPbIE TPOXOIST

11 yepe3 ux péopa. M3o0paxeHue nepeceueHus MmoaydeHHbIX IIIOCKOCTEH.
PackpammBaHue IOCTPOCHHBIX CEYEHUM Pa3HBIMU LIBETAMHU
N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOIST

12 yepe3 ux péopa. M300paxkenue nepecedeHrs NOMYICHHBIX MIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUI PA3HBIMU L[BETaMU
N300pakeHune ceueHuil nupaMupl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOIST

13 yepe3 ux péopa. M300paxkeHune nepecedeHrs NOMyIEHHBIX MIOCKOCTEH.
PackpammBaHnue NoCTpOEHHBIX CEYEHUI pa3HbIMU LIBETaMU

14 Meton ciieoB Uisl IOCTPOEHUS CEUEHU N

15 Meron cnenoB aiisi mocTpoeHus ceueHuid. CBoMCTBa nepeceueHni
MPSAMBIX U IJIOCKOCTEN

16 Merton cnenoB i TOCTpoeHus ceueHnii. CBoMCTBa MepeceueHmit
MPSAMBIX U INIOCKOCTEN

17 IToctpoenue ceuenuii B nupamue, Kyoe 1o TpéM ToukaMm Ha pEopax.
Cozanne BBIHOCHBIX YEPTEKEN U 3alKMCh IAar0B IIOCTPOEHUS

18 [TocTpoenue ceuenuit B mupamue, Kyoe mo TpéM ToukaM Ha pEdpax.
Coznanue BBIHOCHBIX YEPTEXKEH U 3alKCh 1IaroB MOCTPOCHUS

19 ITocTpoenue ceueHuit B mupamuie, Kyoe 1o TpéM ToukaMm Ha peéopax.
Coznanue BBIHOCHBIX YEPTEXKEH U 3alKch IaroB MOCTPOEHUS

20 ITocTpoenue ceuenuii B mupamue, Kyoe o TpéM ToukaMm Ha peéopax.
Cozanue BBIHOCHBIX YEPTEKEHN U 3alKCh IIarOB IOCTPOCHHUS

21 [ToBTOpenue mnanumerpun: Teopema 0 MPONOPIIMOHATIBHBIX OTPE3KaX.
[TogoOue TpeyroJbHUKOB

29 [ToBTOpenue mnanumerpun: Teopema MeHnenas. PacueTsl B ceueHusx Ha
BBIHOCHBIX 4YepTexax. Mcropust pa3BUTHA IIJIaHUMETPUHU U CTEPEOMETPUN

23 KonrtponsHas padora "Axkcuomsl crepeomerpun. CeueHus"




24

B3auMHoe pacnonoxxenue npsaMbix B mpocTpancTBe. CKpeluBaronmecs
npsmblie. [Ipu3Haku ckpenuBatomuxcs npsameix. [lapannenbabie npsaMbie
B [IPOCTPAHCTBE

25

TeopeMa 0 CylIECTBOBaHUM U €IMHCTBEHHOCTH IIPSMOM NapaJlIeIbHON
JAHHOM MPSIMOM, ITPOXOSILEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeXKAIEeH
Ha JaHHOU npsAMOou. Jlemma o nepecedyeHuu napajiebHbIX IPSIMbIX
IJIOCKOCTBIO

26

27

28

[TapamrenpHOCTB TpexX NpsAMBIX. TeopeMa 0 TPEX napajlIeIbHbIX IPSAMBIX.
TeopeMa 0 CKpemMBarOMUXCs MIPSAMBIX

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapayljieIbHOTO
npoektupoBanus. 300paxkeHne pazHbIX GUryp B mapaieabHON
MIPOEKIINU

LlenTpanpHas npoeKus. YTOJ ¢ COHAMPABIEHHBIMA CTOPOHAMH. YTOJ
MEXy IPSIMBIMU

29

30

31

3agauu Ha JOKA3aTeIbCTBO U UCCIIEAOBAHKE, CBSI3aHHBIE C
PaCIIOJIOKEHUEM IIPSMBIX B IPOCTPAHCTBE

[TonsATHA: MapaIENnbHOCTh IPSIMOM U INIOCKOCTU B IIPOCTPAHCTBE.
[Ipu3Hak napayuieabHOCTH MPSIMON U TNIOCKOCTH. CBOMCTBa
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH

reOMeTpI/I‘leCKI/IC 3aJa4d Ha BBIYMCICHHUEC U J0KAa3aTCJIbCTBO, CBA3aHHBLIC C
MapaJluICJIbHOCTBIO ITPAMBIX U IJIOCKOCTEHN B IIPOCTPAHCTBEC

32

[TocTpoeHue cedyeHust, MPOXOIAIIETO YEPE3 JaHHYIO MPSIMYIO Ha YEPTEKE
Y MMApAJJIETBHOTO IPYTrod MpsiMoil. Pacuér oTHOMEHNI

33

34

[MapannensHas IpoeKIUs, IPUMEHEHHUE ISl TOCTPOSHUS CeueHul Kyba u
napasenenumnena. CBoKWCTBa Napauiesienunea u Mpru3Mbl

[TapannensHblie miockocTu. [Ipu3Haku napanienbHOCTU JBYX
IJIOCKOCTEN




TeopeMa 0 NapaJUICIbHOCTU U CIUHCTBCHHOCTHU IIJIOCKOCTH, HpOXOIISIH.[Cﬁ

35 4yepe3 TOUKY, He IPUHAAJISKAILYI0 JaHHON TUNIOCKOCTH U CIIEACTBUS U3
Heé
CBoiicTBa mapayienbHbIX ITIOCKOCTEH: O MapaIeIbHOCTH MPSMBIX

36 MepeceyeHus MpU NEPEeCeUCHUH BYX MapauIeIbHBIX TUIOCKOCTEH
TpeTben
CBoiicTBa napauenbHbIX IJIOCKOCTEN: 00 OTpe3Kax NapajjielbHbIX

37 NPSIMBIX, 3aKITIOUEHHBIX MEXK/Y TapaJlIeIbHBIMU TIOCKOCTSIMH; O
MePeCceueHUH MPSIMOH C IBYMSI TApAIICTbHBIMU TIOCKOCTSIMU

38 [ToBTopenue: Teopema Iudaropa Ha mIockocTr

39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CBoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO Mapajulesenumeaa

41 Brrauciienue JUiMH OTPE3KOB B KyOe U MPSMOYTOIEHOM
napaiesienue e

42 [IepnenquKyIsApHOCT NPSAMOM U TUI0CKOCTH. [Ipu3Hak
MEPIIEHAUKYISIPHOCTH MPSIMOI U TUIOCKOCTH

43 [leprieHAUKYIAPHOCTH MPSIMOM U MI0CKOCTU. [Ipu3Hak
NEePIEHAUKYIIPHOCTH MPSIMOI U TIIOCKOCTH

44 Teopema 0 CyIecTBOBAaHMM U €IMHCTBEHHOCTH IPSMOM, IPOXOIAILEH
gepe3 TOUKY MPOCTPAHCTBA M MEPIIEHANKYISIPHON K TNIOCKOCTH

45 [TnockocTu U nepneHANKYISpHbIE UM MPSMbIEe B MHOTOTpaHHUKAaX

46 [TnockocTy U neprneHANKYISIpHbIE UM IMPSIMbIEe B MHOTOIpaHHUKaX

47 [Neprienaukynsip u HaknoHHas. [locTpoeHne nepneHIuKYIsIpa U3 TOYKH
Ha MPSMYIO

48 [epnienaukynsp u HakioHHas. [TocTpoeHne nepneHIuKyIspa U3 TOUYKU
Ha MPSMYIO

49 Teopema o Tpéx nepneHaAuKyIsipax (mpsimasi 1 oopaTHas)




50

Teopema o Tpéx nepneHAnKysipax (mpsmas U1 oOpaTHas)

51 VYron Mexay CKpEeIUBAOIIUMHUCA IPSIMBIMU

52 [Touck neprneHaUKyISpHBIX MPSAMBIX C IIOMOILBIO IEPIEHIUKYISIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 IToctpoenue ceueHnii Ky6ua, IIPU3MBI, IPABUJIBHOW MUPaAMUJIBI C
IIOMOLIBIO0 OPTOTOHAJILHOM MTPOEKIIMH

55 [TocTpoenune ceuenunii Ky6va, IIPU3MBI, IPABUIBHOW MUPAMHU/IBI C
IIOMOILIBK0 OPTOrOHAJILHOM IPOEKIIMU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO IJIIOCKOCTH. [Imockoctn
CUMMETpPUN B MHOTOTpaHHHUKAX

57 [Ipu3Hak nepneHMKyJIApHOCTH MPSIMON U IUNIOCKOCTH KaK CIIEICTBUE
CUMMETpUU

58 [IpaBuibHBIE MHOTOIPaHHHUKU. Pac4€T pacCcTOSHUI OT TOYKH 110
IIJIOCKOCTH

59 IIpaBunbHBIE MHOTOIPaHHUKU. Pac4€T paccTOSTHUN OT TOYKHU 110
IIJIOCKOCTH

60 CriocoObl OIYCTUTh NEPIEHANKYIISAPBI: CUMMETPUS, CIBUT TOYKHU TIO
MapajuIeJIbHON IIPSIMOU

61 CaBur no HenapauienbHON IpSIMOM, U3MEHEHHE PacCTOSTHUI

62 KonrtponbHas padota "B3anMHoe pacrioyioskeHHe MPsIMBIX U IJIOCKOCTEN
B IIpOCTpaHcTBE"

63 [ToBTOpEHME: yroy Mexay NpsSIMBIMU Ha IJIOCKOCTH, TPUTOHOMETPHS B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMAa KOCUHYCOB

64 [ToBTOpEHME: Yroi MEXAY CKPEIUBAOIIUMUCS ITPSIMBIMU B

MIPOCTPAHCTBE




FCOMeTpI/I‘-I€CKI/IC MCTO/JbI BBIYUCIICHUSA YyIJIa MCKAY IPAMBIMU B

65 1
MHOTOTPaHHUKAX

66 JIByrpanHblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia 1

67 IlepnennukynsapHeie maockocTy. CBOMCTBA B3aUMHO NEPICHIANKYIISIPHBIX 1
IJIOCKOCTEN

68 [Ipu3Hak nepneHauKyJIApHOCTH IIJIOCKOCTEM; TEOpEMaA O PSMOK 1
[IepeceYEeHMs IBYX IIJIOCKOCTEN MEPIEHANKYIIPHBIX TPETHEH MII0CKOCTU

69 [IpsimoyronbHbII Napajuienenunen; Kyo; n3MepeHus, CBoiicTBa 1
[PSIMOYTOJIBHOTO NIapaJuleIenuneia

70 Teopema o nuaroHanu NpsAMOYroJIbHOIO NMapajljiesICUIea U CIEICTBUE 1
u3 Heé

71 CrepeoMeTpuuecKre U NPUKIAIHbIE 3aa4l, CBSI3aHHbIE CO B3aUMHBIM 1
PacroI0KEHUEM MPSMBIX U INIOCKOCTH

79 [ToBTOpEHME: CKpEIMBAIOLIUECS NIPSMBIE, TapAJUIEIbHBIE IIJIOCKOCTH B 1
CTaHJIaPTHBIX MHOTOI'PaHHUKAX

73 ITapa napayiesnbHbIX IUIOCKOCTEW Ha CKPEIIUBAIOIINXCS MPSMBIX, 1
paccTosHUE MEXY CKPEUIMBAIOLIIMMHUCS MPSAMBIMU B IIPOCTBIX CUTYaLUAX

74 PaccTosiHMe OT TOUKH /10 IIIOCKOCTH, PACCTOSIHUE OT MPSMOM 110 1
IJI0CKOCTH

75 Brruncnenue pacCTOSHUN MEXIY CKPELIUBAIOLIMMUCS MPSMBIMU C 1
MTOMOUIBIO NEPIIEHAUKYIISIPHON IIIOCKOCTH

76 TpéXrpaHHbIi yroy, HepaBeHCTBaA I TPEXTPaHHBIX yriaoB. Teopema 1
[Tudaropa, TeopemMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO yTJia

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€OAE3UUECKHE IMHUN Ha 3emiie 1

78 KonrtponbHast padora "Yrisl 1 paccTostHUS " 1

79 CucremaTtu3zanus 3HaHul "MHOTrOrpaHHHUK U €T0 3J1€MEHTHI" 1

80 [Mupamupa. Bunael nupamua. [paBunsHas nupamuaa 1




81

IIpusma. IIpsamas u HaknoHHas npusmel. [IpaBuibHas npusma

82 [Tpsimoii mapannenenumesn, NpsIMOYTOJIbHBIN Mapaienaenumnes, Kyo

83 Brinyxiible MHOrorpanHuku. Teopema Oitiiepa

84 Brinyxiibie MHOrorpanHuku. Teopema Oitnepa. [IpaBunbHble U 1

MOJTYIIPABUIILHBIE MHOTOTPAHHUKHU
85 Kontponbnas padota "MHororpanHuku"” 1
86 [ToHATHE BEKTOpA HA IJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 PaszHOCTH BEKTOpPOB 1
89 [IpaBuio mapamienenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
o1 Pa3znoxxenne BekTopa 1o 6asucy TpEéX BEKTOPOB, HE JIHKAIMX B OJHOU 1
TUIOCKOCTH
92 CkansipHoe pou3BeJICHUE 1
93 Brraucrienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
96 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
98 O06o011ieHne 1 cucTeMaTu3alys 3HaHuiH. MHOTrorpaHHUKH 1
99 O06o0mIeHne 1 cucTeMaTu3aIys 3HaHuH. MHOTOTpaHHUKH 1
100 HtoroBast KoHTpoJbHAsA padoTa. [IpoMexxyTouHas aTTecTanus. 1
101 Wtorosas koHTposbHas padota. IIpomexxyrouHas aTrecranusi. 1
102 O000111eHIE U CUCTEMATH3aIU 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Nen/m  Tema ypoka Koa-so fata
1acos ILinan dDakrt

1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa Ha MIIOCKOCTH U B 1
npoctpaHcrtae"

2 [ToBTOpenue Temsl "CkassspHOe IPOU3BEAECHUE BEKTOPOB" 1

3 IToBTOpEeHME TeMBI "BhruncieHue yria Mexy BEKTOpaMu B 1
npocrtpaHctae"

4 [ToBTOpEeHHUE TeMbI "YpaBHEHHE MTPAMON, IPOXOSILIEH Yepe3 ABe TOUKU" 1

5 YpaBHEHME IIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1

6 YpaBHEHHE UIOCKOCTH, HOpMaJIb, YPABHEHUE INIOCKOCTH B OTPE3KaxX 1

7 BexTopHoe npousseneHue 1

8 JIuneiHble HEPAaBEHCTBA, JIMHEHHOE TPOrPAMMHUPOBAHKE 1

9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE IPOTPaMMHPOBAHUE 1

10 AHanuTHyecKnue METOBI pacuéTa yriia MeX1y NpsIMbIMU B 1
MHOTOTpaHHUKAX

11 AHanuTHyecKrue METO/Ibl pacuéTa yriia MexX,]y III0CKOCTIMHU B 1
MHOTOTpaHHUKAX

12 dopmysa pacCTOSHHS OT TOUKH 10 IUNIOCKOCTU B KOOPAMHATAX

13 Haxosxienne paccTostHu# OT TOYKH J0 MJIOCKOCTH B Ky0Oe

14 HaxoxieHne pacCTOSIHUI OT TOYKH A0 MJIOCKOCTH B IPABUIIBHOU 1
nupamuie

15 KonrtponbHas pabora "AHnanutuueckas reomerpus”

16 CeueHusi MHOTOIPaHHUKOB: CTaHAapTHbIE MHOTOTPAaHHUKHU

17 CeueHnsi MHOTOIPaHHUKOB: METO/] CJIEZIOB




CeueHus MHOT'OI'PaHHUKOB: CTAHAAPTHLIC IJIOCKOCTH, IICPCCCUCHUA

18
MPSIMBIX U IJIOCKOCTEHN

19 [MTapannenbHbie TPsSMBIE U TNIOCKOCTH: MApaJICIIbHBIE CEUCHHS

20 [TapannenbHblie MpsAMbIE U TUIOCKOCTH: PAacU€T OTHOIICHUN

21 [MTapannenbHbie IPSIMBIE U TUIOCKOCTH: YIIJIBI MEXKAY CKPEIINBAIOLITIMHUCS
MPSIMBIMU
[leprnieHIuKyNsipHBIE MPSMBIE U IUIOCKOCTH: CTaHJAPTHBIE Maphl

22 MEPIEeHIUKYISAPHBIX TUIOCKOCTEH U MPSIMbIX, CHMMETPUU
MHOTOT'PaHHHKOB

93 [leprnieHIuKyNSpHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX
MIePIeHIUKYIIApaxX

24 [leprieHAUKYIApHBIE IPSMBIE U IIOCKOCTU: BEIYUCICHHS JUIUH B
MHOTOTpaHHHKaX

o5 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYJIBI 715 TIOIIAJEH,
COOOpaKCHHSI TOA00MS

26 IToBTOpEHUE: MIOIIa 1 MHOTOYTOJIbHUKOB, (OPMYJIBI JUIs TUTOIAAEH,
CO00pakeHUsI MOA00HS

97 [ToBTOpEHME: TUIONIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI JJIS TUTOIIAICH,
COOOpaKeHHsI TIOTOOMS

)8 [Tnomanau ceyeHuit MHOrOrpaHHUKOB: IIOLIA/IU TIOBEPXHOCTEH,
pas3pe3aHus Ha 4acTH, COOOpakeHUs MOA00Us

29 [Tnomanau ceyeHuit MHOrOrpaHHUKOB: IIOLIA/IU TTOBEPXHOCTEH,
pas3pe3aHus Ha 4acTH, COOOpaKeHUs OA00Us

30 KonTponbnas padota "[loBTOpeHue: MHOTOTpaHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

31 O06BeéM Tena. O0BeM MPSIMOYTOJABHOTO MapauleenuIeaa

32 3aaun 00 yABOCHHH Ky0a, 0 KBaJpaType Kyda; 0 TPUCEKIINN yIiia




CrepeoMeTpHuyecKre 3aJauu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO

33 napajuiesienuneaa

34 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C BRIYUCICHUEM 00BEMaA
IIPSIMOYTOJIBHOT'O NIapaJuleenuneia

35 O06BEM IPSIMOI TPU3MBI

36 CrepeoMeTpHuuecKre 3a7a9u, CBI3aHHBIC C BEIYUCICHHEM 00bEMOB
IIPSIMOM IIPU3MBI

37 [Ipuknanuele 3a1a4u, CBsI3aHHBIE C 00BEMOM MPSIMOUN PU3MBI

38 Brruncnenne o0bEMOB TeIT ¢ TOMOIIBIO OMPEICIEHHOTO HHTETpaa.
O06bEM HAKIIOHHOH MPU3MBI

39 Brrancnenne 00bEMOB TeIT ¢ TOMOIIIBIO OMPEISIEHHOTO HHTETpaa.
O0BEM nupamMuIbI

40 ®opmyna 06béma nupamuibl. OTHOIIEHHE 00BEMOB MUPAMHUL C OOIIUM
yTII0M

41 ®opmyna 00bpéMa mupamuIel. OTHOIIEHHE 00BEMOB THPAMHEL C OOLTIM
yIIoM

42 CrepeoMeTpuuecKue 3ajjauu, CBA3aHHbIE ¢ 00bEMaMU HAKIIOHHOM
MIPU3MBI

43 CrepeoMeTpuuecKre 3aJa4u, CBI3aHHbIE ¢ 00bEMaMU TUPAMU/IBI

44 [Tpuknagueie 3agaun no Teme "OO0BEMEBI TeN'", CBA3aHHBIE C 00BEMOM
HAaKJIOHHOM IPU3MBbI

45 [Mpuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM
MTAPAMUTBI

46 [Tpumenenne 06EMOB. BrruriciieHue pacCTOSIHHS 10 TIOCKOCTH

47 KonTponbnas padora "O6béM MHOTOrpaHHuKa"

48 [unuaapudeckas MOBEPXHOCTh, 00pa3yoIne IHHIPHIECKON

MMOBECPXHOCTU




Hunuuap. [pamoit kpyrosoi nunusap. Ilnomans noBepxHocTH

49 1
LWINHApA

50 Konnueckasi moBepxXHOCTh, 00pa3yronre KOHMYECKOW MOBEPXHOCTH. 1
Konyc

51 CeueHue KOHyca INIOCKOCTBIO, MapajuIeIbHOM MJIOCKOCTH OCHOBAHUS 1

52 Yceuénnslii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOI MOBEPXHOCTH M MOJTHOM MMOBEPXHOCTH KOHYCA 1

o4 [Inouranp 60KOBOM MOBEPXHOCTH U IOJIHOM MOBEPXHOCTH KOHYCa 1

55 CrepeoMeTpuyecKre 3aJauu Ha JJ0KAa3aTelbCTBO U BBIUUCICHHE, 1
MIOCTPOCHUEM CEUCHHMH WINHAPA, KOHYyca

56 CrepeoMeTpuyecKre 3aJaud Ha JJ0Ka3aTelbCTBO U BEIUUCICHHE, 1
MIOCTPOCHUEM CEUCHHMH WINHAPA, KOHYyca

o7 [IpukitagHeie 3a1a4u, CBSI3aHHBIE C [IWIMHIPOM

58 [IpuknaaHble 3aa4u, CBSI3aHHbIE C [IUIMHIPOM

59 Cdepa u map

50 Ilepeceuenue cepsl 1 mapa ¢ mwiockocTshio. Kacanue mapa u chepsl 1
IUIOCKOCTBIO. By u n3o6paxenue mapa

61 Iepeceuenue chepsl u mapa ¢ ockocTeio. Kacanue mapa u chepst 1
IUIOCKOCTBIO. By u n3o6paxenue mapa

62 VYpasaenune chepsl. [Ltomans chepsr u e€ qacre

63 Cummerpus cheps! 1 mapa

64 CrepeoMeTpHyecKre 3aJaui Ha JJ0KAa3aTeIbCTBO U BEIYUCIICHHE, 1
CBsI3aHHBIE cO c(hepoit M mapoM, TOCTPOCHUEM HX CEYCHUN TUIOCKOCTHIO

65 CrepeoMeTpuyecKre 3aJauu Ha JJ0Ka3aTelbCTBO U BEIYUCICHHE, 1
CBsI3aHHBIE CO c(hepoit U MIapoM, TOCTPOCHUEM MX CEYEHUH TIOCKOCTHIO

66 [Ipuknaanble 3aa4u, CBsI3aHHbIE cO cepoil U mapom 1




HOBTOpeHI/IeI OKPYXHOCTB Ha IJIOCKOCTH, BBIYHUCJIICHUA B OKPYKHOCTH,

67 1
CTaHJIapTHbIE MOJ00Us

68 Paznuunbie KOMOMHALINY TEI BPAIIEHUsI 1 MHOTOTPAHHUKOB 1

69 3amauu o Teme "Tena ¥ TOBEPXHOCTH BpalieHus" 1

70 3anauu o Teme ""Tena U MOBEPXHOCTH BpaleHUs" 1

71 KontponbHas padota "Tena v mOBEpXHOCTH BpamieHUs " 1

72 O0béM mummHIpa. Teopema 00 00bEME IPSIMOTO UITHUHAPA 1

73 Brruncnenmne 06bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOrO HHTerpaa. 1
O0BéM KoHyca

74 [Tnomanu 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTpuyecKre 3a7]auu, CBSI3aHHbIE C BEIYUCICHHEM 00bEMOB 1
WIAHPA, KOHYyCa

76 [Tpuknagueie 3agaun 1mo Teme "OO0BEMBI M TUIONIAAN TTOBEPXHOCTEH Te" 1
O0BEéM mapa u mapoBoro cekropa. Teopema 06 06bEme mapa. [Tnomanp

77 cteprl. CTepeoMeTpruieCcKUe 3a/1a4, CBI3aHHBIE C BBIYUCIICHUEM 1
00BEMOB I1apa, MAPOBOTO CETMEHTA U IAPOBOTO CEKTOPa
[Mpuknanueie 3anayn mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM

78 mapa u miomabio chepbl. COOTHOIIECHHS MEXTY TUIOMIAAsIMU 1
MOBEPXHOCTEH U 00bEMaMH TIOJIOOHBIX TEJ
[Tono6ubIe Tena B mpocTpaHcTBe. M3MeHeHne 00béMa pu MO00HH.

79 CrepeoMeTpuyecKre 3aJ]a4i, CBSI3aHHbIE C BEIYUCIEHHEM 00bEMOB Tell U 1
oaiel moBepxXHOCTEH

80 KonTtponsHast padorta "[110111a111 MOBEPXHOCTH U 00BEMBI KPYTIIBIX TEI" 1

81 JIBmxenust npoctpancTa. OtoOpaskeHus. J[BUKeHUS U paBEHCTBO 1
¢buryp. O6mmue cBoiicTBa IBUKEHUI

82 Bune! nBrkeHMiT: mapanienbHbIi epeHoc, IEHTpaTbHAsE CHMMETPHSI, 1

3epKajibHasi CUMMETpPUS, IOBOPOT BOKPYT MPSIMOM




83

[IpeobpazoBanus nmompoowus. [Ipsimas u chepa Ditnepa

84 I'eomeTpuueckue 3aaun Ha IPUMEHEHUE IBHKEHUS
85 Konrtponsnas padora "Bekrops! B mpocTpancTse"
O6o06maromee noTopeHue 11 MoHATUH 1 METOJIOB Kypca Tr€éOMETPUU
86 10-11 xmaccoB, cucremaTu3anus 3HaHuil: "llapanienbHOCTh NPSAMBIX U
IIJIOCKOCTEH B mpocTpaHcTBe"
O6o6maromee moBTopeHue 11 MOHATHII U METOZOB Kypca FT€OMETPUH
87 10-11 xnaccoB, cucremaTusanus 3Hanuid: "IlapannenbHOCTh NPSIMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"
88 O6o6maromniee mopropenue 11 moHsTHI U METOZOB Kypca reOMETPUHU
10-11 xmaccoB, cuctemaTu3anus 3HaHui: "BekTopsl B mpocTpaHcTBe"
89 Ob6o06maromee moBTopeHue 11 MOHATUH 1 METOJIOB Kypca T€OMETPUU
10-11 kiaccoB, cuctemaTu3anus 3HaHui: "BekTopsl B mpocTpancTBe”
90 O6o61maromiee mopropenue 11 moHsATHI U METOJOB Kypca FreOMETPUHU
10-11 knaccos, cuctemaTu3aius 3Hanuii: "O0beM MHOTOTpaHHUKA"
b
o1 O6o6maromniee mopropenue 11 moHsITHII U METOJOB Kypca Fr€OMETPUHU
10-11 knaccos, cuctemaTu3aius 3Hanuii: "O6beM MHOTOTpaHHUKA"
O6o61matomniee nopropenue 11 noHsTHII U METOZ0B Kypca reOMETPUHI
92 10-11 kiaccoB, cucremaTu3anus 3Hanui: "[nomany MoBEpXHOCTH U
00BEMBI KPYTIIBIX TET"
O6o6maromniee mopropenue 11 moHSATHII U METOZOB Kypca T€OMETPUHU
93 10-11 kiaccoB, cuctemaTu3aius 3Hanui: "[momany MoBEepXHOCTH U
00BEMBI KPYTIIBIX TET"
94 [Ipomesxyrounas arrecranus. KontponbHas pabota
95 [ToBTOpeHme, 0000IIEHNE U CUCTEMATU3AINS 3HAHUHA
96 CTOPHS pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ pOJib B Pa3BUTHUHU
41

COBPCMCHHBIX NHKCHCPHLIX 1 KOMIIBIOTCPHBIX TCXHOJIOT Hit




Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU

o COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI 1

98 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

99 HcTopus pa3sBuUTHS CTEPEOMETPUM KaK HAyKH U €€ pOJIb B Pa3BUTHU 1
COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101 Hcropus pa3sBUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B pa3BUTUHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOIUI

102 Hcropus pa3BuUTHS CTEPEOMETPUH KaK HAyKH U €€ pOJib B pa3BUTHU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. T'eomerpus. 10-11kmaccel: yueb. s 001eo0pazoBat. yupeKJaeHUM:
0a30BbIi 1 poduILHBIN ypoBHH /- ATanacsH JI.C. u ap. — M.:
[Ipocsemienne

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

1. Meroaunueckue pekomenaanun. 10-11 kimaccsl (k yueOHuky Atanacsx JI.
C. u np.) https://catalog.prosv.ru/item/70430
2. YMK Aranacsu JI. C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH

HHTEPHET

https://resh.edu.ru/ Poccuiickast 371€KTpOHHAs IIIKOJIa
https://myschool.edu.ru/ IIOC Mos IlIxona
https://math-ege.sdamgia.ru/ EI'D maTtemarnka npouibHOTO YPOBHS
http://www.mon.gov.ru MuH#ucTepcTBO 00pa30BaHUs U HAYKU
http://www.fipi.ru ®UTN denepanbHbIil HHCTUTYT MEAATOTHYECKUX
W3MEpECHUN

http://www.ege.edu.ru [Topran EI'D (urdopmanmonHoi noaaepxku EI'D



https://catalog.prosv.ru/item/70430
https://resh.edu.ru/
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