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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro mnpeamera «l'eoMerpusi» Ha yriiyOJI€HHOM
YpOBHE CpeaHEero oOIero oO0pa3oBaHMsS COCTaBJICHAa Ha OCHOBE TpeOOBaHUIl K
pesynbTatam ocBoenus @OIT COO, npeacrasiernsx B PI'OC COO denepanpHON
paboueil mporpamMmbl BocnuTaHus, ¢ y4yétom KoHuenmuu mnpenojgaBaHus
MaTeMaTUKH B poccuiickoit denepauuu (YTBEPXKIAEHHOM pacHopssKeHUEM
[IpaBurtensctBa Poccuiickoit @enepanuu ot 9 anpens 2016 r. Ne 637-p).

B cootBeTcTBUM ¢ OCHOBHOW 00pa30BaTEIBLHON MPOrPAMMOMN CpPETHErO
o0111ero 00pa3o0BaHUs U MOJIOKEHUEM O pab0YHX MporpaMmax y4eOHBIX MPEAMETOB,
y4eOHBIX KypcOB (B TOM YHCII€ BHEYPOUHOU AEATEIBHOCTH), YUEOHBIX MOJYJIEH,
npuka3 Ne 150/3, ot 16.06.2023r.

B nporpamMme onpeaesnstoTcss OCHOBHbBIE LIETN U3YUEHHS IPEIMETA Ha YPOBHE
cpenHero oOmero o0pa3oBaHUs, IUIAHUPYEMbIE PE3YyJbTaThl OCBOCHHS Kypca:
JMYHOCTHBIE, METANPEIMETHBIE, IPEMETHBIE.

['eomeTpus siBNs€TCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KakK O0OECIeYMBAaCT BO3MOXHOCTh H3yYEHUs JAUCLHUILINH
€CTECTBEHHO-HAYYHOW HANpaBJIE€HHOCTH W MPEIMETOB TI'yMaHUTApHOIO IUKIIA.
[TockonbKy JTOTHYECKOE MBILUIEHUE, (HOPMUPYEMOE MPU U3yYEHUH 00yUYatoIUMUCS
NOHATUMHBIX OCHOB TE€OMETPHM, NIPHU J0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LEITOYKH JIOTHYECKUX YTBEPKICHNUN TP PELLIECHUN T€OMETPUUYECKHX 33]1a4, YMEHHUE
BBIJIBUTaTh W ONPOBEPrarb T'MIOTE3bl HEMOCPEICTBEHHO HCHOJIB3YIOTCS MNpHU
pELIeHUH 33a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a/1a4.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE UHIUBUAYAJIbHBIX CIIOCOOHOCTEN 00yUarOIUXCs MPU U3YYEHUN
r€OMETPUHU, KaK COCTaBJsIONMIed TmpeAMeTHOM obmactu «Marematuka U
uH(popMaTHKa» yepe3 o0ecrnedeHne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACUCTBUH, CTIEUM(PUUHBIX T€OMETPHH,
Y HEOOXOAMMBIX JJIs1 YCIEHTHOTO NMpoheCCHOHATBHOT0 00pa30BaHus, CBI3aHHOIO C
UCITOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETPUH Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSIIOUIMMU U YCUITMBAIOIIMMH Kypc 0a30BOT0 YPOBHSI, SBJISIFOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dbopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEHIINX MaTEMaTUYECKUX MOJIEINAX, MO3BOJSAIONIUMX OINKUCHIBATh U HU3Yy4aTh
pa3HbIe ABJICHUS OKPYXKAIOILIEr0 MUPA, 3HAHUE MOHITUIHOTO anmnapara 1o paseiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpuu;



dbopMupoBaHHEe  yMEHHWS  BJIQAE€Th  OCHOBHBIMH  TOHSATHSMH O
MPOCTPAHCTBEHHBIX (PUTypaXx W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT M yMEHHE WX TPUMEHSITh, YMEHHs JTOKa3bIBaTh TEOPEMBI M HAXOJHTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOJACISIX U B PEalbHOM
MUpE MHOTOTPAaHHUMKU M TeNla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJEIIH;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMUS
MaTEeMaTUYECKUX TeOopuil, GOpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEJCHNUN PACCYKIACHUN;

dbopMupoBaHUE YMEHHS BIAJETh METOJAMM JI0KA3aTEJIbCTB M aJIrOPUTMOB
pelIeHrs, YMEHUsS UX IPUMEHSITh, IPOBOJIUTH JI0KA3aTEIbHbBIC PACCYKICHUS B XO/J1€
pELIEHUs] CTEPEOMETPUUYECKUX 3aJady U 3aJlad C IMPAKTUYECKHM COJIEPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU
000CHOBaHMYU MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATUKHU B MPOBEICHUHN
JeTyKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE MHTEIUICKTYyalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00yYaronnxcsi, MO3HABATEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUH;

dbopmupoBaHue (PYHKIMOHAIBHOW TPaMOTHOCTH, PEJICBAHTHOM TE€OMETPUHU:
YMEHHSI pPaClO3HABaTh TMPOSIBIICHUS TEOMETPUYECKUX TMOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX MKU3HEHHBIX CUTYalMSIX U MPU U3YUYECHHUH APYTUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEATBbHBIX CUTyallUid, HCCIEIOBAaHMS TMOCTPOEHHBIX MOJIEIIEH,
HMHTEPIIPETALUY MOJTYyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBusroTcs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekToppl H  KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSATUSIMU Y, PEJIEBAHTHBIMU T€OMETPUH Ha YriyOJEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTEIbHBIM JMHHUSM Y4eOHOro Kypca, a
dbopMHpOBaHHE  JIOTMYECKUX yMEHUW  pacmpenensercs He  TONbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 Togam oOydenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaraM ocBoeHus DenepanbHON pabdoueit
MPOTPaMMBI, paclpeleEHHBIM IO ToJaM OOyYEHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUITHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHSATHUSIMHU U HaBBIKAMU TMOCIIEIOBATEIBHO U MOCTYIATENbHO, C



COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX TPEICTABICHUN O0YUYaIOIINXCS, PACIIUPSS U YTITyOIsis
e€, o0pa3ys MpOYHBIC MHOKECTBEHHBIC CBSI3H.

[Tepexo kK M3yYCHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISCT:

co3marth  yclmoBUs i AuddepeHnuandu  o0ydeHUs, IMOCTPOSHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MpOrpaMM, oOecreyuTh yriayOnéHHOe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro peameTa «MaTteMaTrukay;

MOJITOTOBUTH OOYYAIOMIMXCA K MPOJODKCHHUIO HM3yUYEHUS MaTeMaTHKH C
yaérom BbIOOpa Oyaymiel mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXIY
o01muM 1 MpodecCHOHATBHBIM 00pa30BaHUEM.

Ha wusyuenme ydeOHOTO Kypca «['eomerpus» Ha yriayOiaEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 4aca B HEJIET0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMeIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapaJLJICIIbHbBIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajyIENbHOTO MPOEKTUpOBaHUA. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpasAp, MapauleleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OproronaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsSAMOYTOJIBHBIN NTapajlIeIeUne]] U €ero ceorictea. Kparyanmme
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs NpPHU3Ma W IPaBWIbHAsA IUPaMHUJA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOP, [JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOpPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel Bektopa. CBs3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsbl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE cBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEPEHOCa
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KOOpaMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnmokeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajlbHas CUMMETPHS, IIOBOPOT BOKPYI MPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxknaHcKoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiecTtBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, cpopMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUM HAYKU U AESTENBHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit mnpodeccun U peaau30BbIBATH COOCTBEHHBIE >KU3HEHHbBIE IIJIaHBbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHWUN IS pelieHus 3ajad B 00JiacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATHUSAMH, (DOpMyIUpOBaTh
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JleJIaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUN;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII HHTEJJIEKT

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPHU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPAIbHOE U OpPTOTOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSAMH, COOTBETCTBYIOIIMMU BEKTOpaM M
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pElIeHUM MaTEeMaTUYeCKHX 3a/1ad IOBBIIIEHHOIO M BBICOKOIO YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUTypax, TMPEACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0JieMbl, MOJEIUPOBATh pealbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



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

ONEPHUPOBATH MOHIATUSAMHU, CBI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIWYUHBI JJIEMEHTOB MHOTOIPAHHUKOB M TEJ BpalCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpalluK HaJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXKTY IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00US;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMS;
MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3aja4, MPEANOJaralouMxX HECKOJbKO IIAaroB PEUICHHs, €CIU YCIOBUSA
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

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

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPY PEIICHUHN CTEPEOMETPHUCCKUX 3a]1aY;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peadbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
S3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 23 1 POII
5 B3anMHOe pacnionoxeHue npsMbIx B 6 1 POII
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 PIL
IIPOCTPAHCTBE
4 HepneHL[HIEyJI;IpHOCTL HPSMBIX U 25 POII
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 PoII
MHororpanHuKu 7 POLI
BexTops!l B IpocTpaHcTBE 12 POII
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5 SKITACC
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
1 AHamuTHYECKass TEOMETPHS 15 1 PoOII
) [ToBTOpEHwUE, 0606meHPUIe u 15 1 POII
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17 POl
Temna BpamieHus 24 POII
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 P3II
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1 POIII
I1
7 OBTOPCHHE, O606III€HI§C " 17 9 AKIIACC
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIe HU(POBbHIE 00pa3oBaTebHbIE
pecypcsbl

OcHoBHbIE TIpaBUIIa
n300pakeHNs Ha PUCYHKE
TUTOCKOCTH, MapaJuIeIbHbBIX
MPSAMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

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

[TonsTHA cTrepeomeTpun:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PUCYHKE IJIOCKOCTH,
NapajuieIbHbIX MPSAMBIX
(OTpe3KoB), cepeInHbI
OTpe3Ka

[TonsTHs: nepecekaronecs
MIJIOCKOCTH,
NepeceKarImecs npsamas u
MIJIOCKOCTB;
MOJIyIPOCTPAHCTBO

[TonsTus: nepecekaronuecs
MIJIOCKOCTH,
NepeceKaroImecs npsamas u
MIJIOCKOCTB;
MOJIyIPOCTPAHCTBO

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

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



https://resh.edu.ru/subject/lesson/6065/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/6133/start/272668/

MHoOrorpaHHukKH,
n300pakeHre MPOCTEHIINX
IIPOCTPAHCTBEHHBIX (UTyYD,
HECYIECTBYIOIINX
00BEKTOB
MHoOrorpaHHukKH,
n300pakeHre MPOCTEHIINX
IIPOCTPAHCTBEHHBIX (UTyp,
HECYIECTBYIOINX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

https://resh.edu.ru/subject/lesson/5444/start/221486/

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MEePBbBIC CICJICTBUS U3 HUX.
CrniocoOsI 3a1aHUs IPSIMBIX
U TIJIOCKOCTEH B
MPOCTPAHCTBE.
O603HaueHus NPAMbIX U
IUIOCKOCTEH

10

N3o0pakenune ceueHunit
MUpaMu/Jibl, KyOa u
MIPU3MBI, KOTOPBIE
MPOXOAT uepes ux peéopa.
N306paxenue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamnBanue



https://resh.edu.ru/subject/lesson/5444/start/221486/

IMOCTPOEHHBIX CEUCHUI
Pa3HBIMHU LIBETAMHU.

11

12

N3o0paxeHue cedeHmit
MUpaMUIbl, KyOa u
MPU3MBI, KOTOPBIC
MIPOXOJIAT Yepe3 ux peéopa.
N300pakeHne nepeceueHus
MOJTYYSHHBIX TUIOCKOCTEH.
PackpamuBanne
MOCTPOCHHBIX CCUCHUI
pa3HBIMH [IBETaMU

N3006pakeHune ceueHuit
UpaMUbl, Kyoa u
IIPU3MBI, KOTOPBIE
IIPOXOAAT yepe3 ux péodpa.
N300pakeHne nepeceueHust
ITOJTyYEHHBIX IJIOCKOCTEM.
PackpamBanue
MMOCTPOEHHBIX CEUCHU I
pa3HbBIMU [IBETaMHU

https://resh.edu.ru/subject/lesson/4912/start/

https://resh.edu.ru/subject/lesson/4912/conspect/23572/

13

N3o0pakenune ceueHunit
UpaMuJibl, KyOa 1
MIPU3MBI, KOTOpBIE
MIPOXOMAT uepe3 ux peéopa.
N300pakeHne nepeceueHus
MIOJIyYE€HHBIX IJIOCKOCTEM.
PackpamBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMU BeTaMHu. [IpoekT.



https://resh.edu.ru/subject/lesson/4912/start/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/

14

Meton cnenoB id
MMOCTPOCHUS CeUCHUI

15

Meron cnenos mis
IMOCTPOEHUS CEUECHU .
CoiicTBa niepeceyeHuit
HPSIMBIX U IJIOCKOCTEMN

16

17

Meton ciienoB A
IMOCTPOEHUS CEUECHU .
CaoiicTBa niepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

[Toctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3znanue BBIHOCHBIX
YEepTE)KEH U 3aIUCh 11aroB
IIOCTPOEHHUS

18

[Toctpoenue ceueHui B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3anne BEIHOCHBIX
YEPTEKEN U 3aIMCh IIArOB
MOCTPOEHUS

19

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31anne BLIHOCHEBIX
YepTeKel U 3alucCh MIaroB
MOCTPOEHUS




20

21

22

23

24

[Toctpoenue ceueHuii B
nupamujie, Kyoe 1mo Tpém
TOYKaM Ha pEopax.
Co31anue BBIHOCHBIX
YEepPTEIKEH U 3aIUCh [1aroB
MMOCTPOCHHUS

[ToBTOpEHME MIAaHUMETPUU:
Teopema o
MIPOIMOPLIMOHAIBHBIX
otpeskax. [logobue
TPEYrOJAbHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas.
Pacuetsl B ceueHusIx Ha
BBIHOCHBIX YEepTEXkKaxX.
Hcropus pasButus
IJJAHUMETPUU U
CTEPEOMETPUH

KonrtponbHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3anmMHoe pacnonoxxeHnue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaronyecs
npsaMsle. [Ipusnaku
CKpELIUBAOIINXCS
npsaMbIX. [TapamiensHbie
MIPSIMBIE B IPOCTPAHCTBE




25

Teopema o CylIeCTBOBaHUU
Y €IMHCTBEHHOCTH TIPSIMO
napajyiebHON JTaHHOU
NPpAMOM, MpoXoAsSIIEH
4yepe3 TOUKY MPOCTPAHCTBA
U HE JIeXKalllel Ha JaHHOM
npsMoin. Jlemma o
repeceueH
MapajvieIbHbIX MPSMBIX
IUIOCKOCTBIO

26

[TapamrenpsHOCTB TpEX
npsMbIX. Teopema o TpEx
napaJljiCJIbHBIX IIPAMBIX.
Teopema o
CKPEILMBAIOIINXCS IPSAMBIX

27

[TapannensHoE
MPOCKTHPOBAHUE.
OcHoBHBIE CBOWCTBA
napaIeIbHOTO
POEKTUPOBAHUSL.
N300pakeHne pa3HbIX
¢buryp B napajiensHON
MPOEKIINU

28

[enTpansHas mpoeKkLus.
Yron ¢ coHanpaBIEHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3agaun Ha IOKA3aTEIbCTBO
U HCCIIEIOBAHUE,




CBSI3aHHBIE C
PacroJOoKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

31

32

33

IlonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipu3nak
[IapAJUIEIbHOCTH IPSIMOU U
mockocTH. CBOMCTBA
[1apaAJUIEILHOCTH IPSIMON U
IJIOCKOCTH

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHHUE U
JI0Ka3aTelIbCTBO,
CBS3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX
U IUIOCKOCTEN B
MPOCTPAHCTBE

[TocTtpoenue ceuenus,
MIPOXOJISIIETO YEPE3
JAHHYIO MPSIMYIO Ha
YEPTEKE U MapaIeIbHOTO
Ipyrou npsamoi. Pacuér
OTHOIIEHUI

[TapannenpHas npoekuus,
IIPUMEHEHHE IS
MIOCTPOCHHUS CEYeHU KyOa
U napasuiesenunena.
CsaoiicTBa




napajjejcnmicaa u
IIPpU3MbI

34

35

[TapannenpHbIE IIIIOCKOCTH.
[Ipu3Haku napaieabHOCTH
JIBYX TIJIOCKOCTEM

Teopema o
MapajuieIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOASIIECH
yepe3 TOUKY, He
MIPUHAUIEKALLYI0 JaHHOU
IIJIOCKOCTH U CIIEICTBUSI U3
HEeE

36

37

CaoiicTBa napamienbHbIX
IIJIOCKOCTEH: O
NapajuIeIbHOCTH MPSIMBIX
IIepeceyeHus Ipu
IIEPECEYEHHH JIBYX
NapaJuIeIbHBIX TUIOCKOCTEN
TpeTben

CaoiicTBa napamienbHbIX
IUIOCKOCTEMN: 00 0Tpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKIJIFOYEHHBIX MEXKIY
napaieIbHbIMU
TUTOCKOCTSIMU; O
IEPECEUECHUH IPSIMOU €
IBYMS TIApaIICTbHBIMHU
TUTOCKOCTSIMHU




38

IToBTOpeHue: Teopema
[Tudaropa Ha mIO0CKOCTH.
[IpoekT «IlapamienbHOCTB»

39

IToBTOpEHuUE:
TPUTOHOMETPHUSI
MPSIMOYTOJILHOTO
TPEYrOJIbHUKA

40

41

42

43

44

CaoiicTBa Ky0a u
IIPSAMOYTOJIBHOI'O
napaJuiesienunena

Brruucnenue niuuH
OTPE3KOB B KyOe u
IIPSAMOYTOJIBHOM

napauleIeuIeie

[lepnieH MKy ISIPHOCTD
IIPSIMOU U TUIOCKOCTH.
IIpusnak
MIEPIEHUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH

[lepnieH UKy IAPHOCTD
MIPSIMOM U TNIOCKOCTH.
[Ipu3nak
MEPIEHIUKYIISIPHOCTH
MIPSIMOM U TNIOCKOCTH

Teopema o CyleCTBOBaHUU
U €IMHCTBEHHOCTH MPSIMOH,
MIPOXOASAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U

https://resh.edu.ru/subject/lesson/4757/start/20566/

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



https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4724/start/20411/

NEPIEHIUKYIISIPHON K
IJIOCKOCTH

45

46

47

48

Ilnockoctu n
IEPIEHIUKYIIAPHBIE UM
HpSIMBIe B MHOFOI‘paHHI/IKaX

IInockocty u
MepIEHIUKYIISIPHBIC UM
MpsIMbIE B MHOTOTPAaHHHUKAX
[lepnennukymsp u
HakyoHHas. [TocTtpoeHue
MEPIEeHIUKYIISIpa U3 TOUKH
Ha TPAMYIO
[lepnennukymsp u
HakyoHHas. [TocTtpoeHue
MEPIEeHIUKYIISIpa U3 TOUKH
Ha TPAMYIO

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

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

49

Teopema o Tpéx
nepreHAnKyIspax (mpsmas
u oOpaTHast)

50

Teopema o Tpéx
NepHeHIuKysipax (mpsmas
u oOparHast)

51

52

Yron mexny
CKPENTUBAIOIIMHUCS
MPSIMBIMA

[Touck nepreHAnKYISIPHBIX
MPSIMBIX C TIOMOLIBIO



https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6127/start/221519/

MepHEHIUKYISPHBIX
IIJIOCKOCTEH

53

54

55

56

57

58

OpTtoronaiibHoe
MIPOCKTHPOBAHKE

[TocTpoenue ceuenunii kyoa,
MIPU3MBI, IPaBUIIbHOMN
MUPaMHJIBI C TOMOIIBIO
OPTOTOHAJILHOMN MPOEKIINH

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, TPABUIILHOMN
MUPaMUIbI C HOMOILBIO
OPTOrOHAJILHOW IPOEKINU

Cummertpus B
MIPOCTPAHCTBE
OTHOCHUTEIIBHO IJIOCKOCTH.
[Tnockoctu cummeTpuii B
MHOT'OTpaHHUKAX

IIpusnax
MEePIEHUKYIAPHOCTH
MIPSIMOM U TUIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU

[IpaBunpHbIE
MHOIOrpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKHU 110
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6018/start/221550/

59

[IpaBunpHbIE
MHOTOrpaHHUKH. Pacuér
pacCTOsIHUM OT TOYKHU 110
IIJIOCKOCTH



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/

60

CriocoObl OMyCTHTB
MePIEeHIUKYIISIPhI:
CUMMETpHUS, CIBUT TOUKU
10 TapajuIeIbHON TPSIMOMN

61

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHui

62

KonrponsHas pabora
"B3aumnoe pacnosioxxeHue
IPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

[ToBTOpEHME: Yyroyi MEeXIY
IIPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TpPEyTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

65

66

67

[ToBTOpEHME: yrom Mex Iy
CKpELIUBAIOIIMMUCS
MIPSIMBIMH B ITPOCTPAHCTBE

I'eomeTpuyeckre METOBI
BBIYMCIICHHS YTJIa MEXKY
MPsIMBIMU B
MHOT'OTPaHHUKAX
JIByrpaHHBIN yTOJI.
CBOICTBO IMHENHBIX YIJIOB
JBYT'PAHHOI'O yTIJIa
[IepnenqukynspHble
miockoctd. CBolicTBa




B3aMIMHO
MePIEH UK YIS PHBIX
IIJIOCKOCTEH

68

69

70

IIpu3nak
MepHEHIUKYISIPHOCTU
IIJIOCKOCTEH; TeopemMa o
NPpAMON TepecedeHus IByX
IUIOCKOCTEH
MEepIEHIUKYISPHBIX
TpeThEH MIOCKOCTU

[IpssMOyTONBHBIM
napasJiesnenunes; Kyo;
U3MEpEHUs, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleJenune1a

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CIIeICTBHE U3 HeE

71

CrepeomeTpuueckue u
MIPUKIIAIHbIE 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
pacIoyio’KeHUEeM MPSIMbIX U
IUIOCKOCTH

72

[ToBTOpEHue:
CKpELIUBAOIINECS NPSIMBIE,
NapajuleIbHbIE TNIOCKOCTHU B
CTaHJApTHBIX
MHOI'OTPaHHUKAX




73

74

75

76

77

78

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINUXCS
MPSIMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMU B TIPOCTHIX
CUTYaIUIX

Paccrosaue ot ToukHn a0
INIOCKOCTH, PACCTOSAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

Brruucnenue paccrosHui
MEXJy CKPEIMBAIOIUMUCS
IIPSIMBIMU C TIOMOILBIO
HIEPIECHIUKYIJISIPHOM
IJIOCKOCTH

Tpéxrpansslii yro,
HEPABEHCTBA 1A
TPEXTPAaHHBIX YTJIOB.
Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO
yria

DneMeHTHI chepruuecKoit
TFEOMETPHUH: TE€OJIE3UUECKUE
JMHUM Ha 3emiie
KonTponbhas padbota
"Yribl u paccrosiHus"




79

CucreMmaruzanus 3HaHUHA
"MHOrorpaHHuK 1 €ro
3JIeMEHTEI"

80

IInpamua. Bunabl
nupamull. IIpaBunbHas
nupamuaa

https://resh.edu.ru/subject/lesson/5866/start/221576/

81

82

83

[Tpusma. [Ipamas u
HAKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma

[Ipsimoii napamienenunen,
MPSMOYTOIbHBIN
napajuienienumnesn, Kyo

Brinmykisie
MHoOrorpanHuku. Teopema
Diinepa

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

84

Brimykiieie
MHOT'OrpaHHUKH. Teopema
Olinepa. [IpaBunpHbIe 1
IIOJIyTIPaBUIIbHBIE
MHOTOrpaHHuKHU. IIpoexT.

85

KonTponbnas padora
"MHororpaHHuKu"

86

87

ITonsaTue BexTopa Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

CymMma BEKTOpOB

https://resh.edu.ru/subject/lesson/2030/start/

88

PazHocTh BCKTOPOB

https://resh.edu.ru/subject/lesson/2733/start/

https://resh.edu.ru/subject/lesson/2507/start/



https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/2030/start/
https://resh.edu.ru/subject/lesson/2733/start/
https://resh.edu.ru/subject/lesson/2507/start/

89

[IpaBuio nmapasuienenumnena

VMHOXEHIE BCKTOpa Ha

90 https://resh.edu.ru/subject/lesson/3037/start/
YHCIIO
Pa3noxxenue Bektopa 1o
o1 6a3ucy TpEéx BEKTOPOB, HE
JeXKaIUX B OAHON
IJI0CKOCTH
92 CkanspHoe pou3BeICHNE https://resh.edu.ru/subject/lesson/5723/start/149167/
93 Brruucnenue yrina mexuy
BEKTOpPaMHU B IIPOCTPAHCTBE
94 [Ipocreiimme 3amayn ¢
BEKTOpaMH
95 Hpocteiiune sanarit ¢ https://resh.edu.ru/subject/lesson/6083/start/149229/
BEKTOpaMHU
96 [Ipocreiimne 3amauu ¢
BEKTOpaMU
97 IIpocreiine 3anauu ¢
BEKTOpaMHU
[ToctpoeHue ceueHuni.
98 [Tpoekt «CeveHus
MHOT'OTPaHHUKOB»
99 MHororpaHHUKH
100 IIpomexxyTounas
aTTecTalus
101 [IpomexxyTounas
aTrTeCTanusd
102 Bexkropsi.



https://resh.edu.ru/subject/lesson/3037/start/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/

OBIIEE KOJIMYECTBO YACOB

102
I10 ITPOIT'PAMME



11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIe HU(POBbHIE 00pa3oBaTebHbIE
pecypcbl

IToBTOpEHUE TEMBI
"Koopaunatsl BeKTOpa Ha
MJIOCKOCTH U B
npoctpaHcTae”

[ToBTOpEHHE TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

[ToBTOpEeHME TEMBI
"Bpiuncienue yria Mexay
BEKTOPAMH B
npoctpaHcTae"”

IToBTOpPEHME TEMBI
"VpaBHEeHHE MIPSIMOH,
IIPOXOJAIIEH Uepes3 ABe
TOYKH"

YpaBHEHME MIIIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJIb, ypaBHEHHE
MJIOCKOCTH B OTPE3Kax

BekTtopHoe npousBeneHne




JInneliHbIe HEPABEHCTBA,
JUHENHOE
IIPOrPaMMUPOBAHUE

JInneliHbIC HEPABEHCTBA,
JIMHEHHOE
IIPOrpaMMUpPOBaHUE

10

11

12

13

AHaJIUTHYECKHUE METOIBI
pacuéra yria Mexay
MpsAMbIMH B
MHOI'OrpaHHHUKax

AHaJINTUYECKUE METOIbI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHHUKaX

®dopmyna pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpJIMHATaX

Haxoxnenue paccrossHuin
OT TOYKH 10 IIOCKOCTHU B
KyOe

14

Haxoxnenue paccrtostHui
OT TOYKH JI0 MJIOCKOCTH B
IIPaBWJIBHOM NUpaMuUze

15

KonTponbhas pabota
"AHanuTHuecKas
reomerpus”




16

CeueHust MHOIOIPaHHUKOB:

CTaHJApPTHBIC
MHOI'OI'paHHHUKH

https://resh.edu.ru/subject/lesson/4912/start/

17

18

19

20

CeueHust MHOTOIPaHHUKOB:

METO CJICO0B

Ceuenuns MHOT'OI'PaHHHKOB:

CTaH/IapTHBIE IIOCKOCTH,
HepecequHs{ HpSIMbIX nu
IJIOCKOCTEN

HapanneanLIe IIPpsAMBIC U
IJIOCKOCTH: ITapaJJICIIbHBIC
CCUCHUA

[TapannenpHbIC IPSMBIC U
IJIOCKOCTH: Pacu€T
OTHOILIEHUI

https://resh.edu.ru/subject/lesson/4912/conspect/23572/

21

[TapamiensHbIE IPSIMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKPEIINBAOIIUMUCS
IPSIMBIMH

22

23

[IepnieHauKysIpHBIE
IPSIMBIE U TUNIOCKOCTH:
CTaHJapTHBIE Napbl
NEPIEHIUKYIAPHBIX
IIJIOCKOCTEU U NPSIMBIX,
CUMMETpUU
MHOT'OI'PAaHHUKOB

[lepnenaukynspHble
IIPSIMBIE U INIOCKOCTH:



https://resh.edu.ru/subject/lesson/4912/start/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/

TEOpeMa O TPex
HEePIEeHIUKYIIpax

24

[IepnieHauKyIIsIpHBIE
IIPSIMBIE U INIOCKOCTH:
BBIYMCIICHMS IJIVH B
MHOT'OI'PAaHHHUKAX

25

26

27

28

29

[ToBTOpeHwue: muomaau
MHOTOYTOJIbHUKOB,
(bOpMYIIBI IS TUTOTIAICH,
COOOpakeHHs TI0100Us
[ToBTOpEHwMeE: MIomaan
MHOTOYT'OJIbHUKOB,
(GOpMYIIBI IS TUTOTIAICH,
COOOpaXkeHHs TI0100Us
[ToBTOpEHwMeE: MIomaan
MHOTOYTOJIbHUKOB,
dbopMyIIBI 1715 TIOIIAEH,
COOOpakeHHS TT0100US
ITmomaau ceuenuu
MHOTOTPaHHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TTOT00USI.
[Ipoexr.

IImomanu ceuenuit
MHOT'OTPaHHUKOB:
TJTOIIAAN TOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COOOpakeHHS TI0T00MS




30

KontponsHas pabora
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

31

O0BéMm Tema. O0beM
PSAMOYTOJIBHOTO
napaJuieenumneaa

https://resh.edu.ru/subject/lesson/5754/start/149257/

32

33

34

35

3amaun 00 yaABOCHUU Ky0a,
0 KBaJipaType Ky0a; o
TPUCEKIIMHU yTiia
CrepeoMeTpuyeCcKHe
3aJ1auu, CBSI3aHHBIC C
00BEMOM MPSAMOYTOJIBHOTO
napaienenuneaa
[TpuknaaHbIe 33124,
CBSI3aHHBIC C BBIUUCIICHUEM
00BbEMa MPSIMOYTOIHLHOTO
napaJienenuneaa

O06BEM npsMOit IPU3MBI

36

Crepeomerpuueckue
3a/1a4yM, CBSI3aHHbIE C
BBIUHCIIEHHEM 00bEMOB
IIPSAMOM TIPU3MBI

37

38

[Ipuknagnbie 3a1a4u,
CBSI3aHHbBIE C 00BEMOM
PSIMOM TIPU3MBI

Brruucnenue 006EMOB TeEll
C IIOMOIIBIO



https://resh.edu.ru/subject/lesson/5754/start/149257/

OIPEIEIEHHOTO UHTETpasa.
O0BEM HAKIIOHHOM MPU3MBI

39

Brrancnenue 06EMOB Tel
C MOMOIIBIO
OIPENEIEHHOTO UHTETpasa.
O06BEM nupamMuIb1

40

41

42

43

44

dopmyna 00bEMa
nupaMuipl. OTHOLLIEHUE
00bEMOB MUPAMU]T C
00LIMM yIJIOM

®dopmyna o0bEMa
nupamuibl. OTHOIIEHHE
00bEMOB MUPAMU]T C
00LIMM yIJIOM

CrepeomeTpudeckue
3aJ1a4M, CBSI3aHHbBIC C
00BEMaMH HAKIIOHHOH
MIPU3MBI

Crepeomerpuueckue
3aJauu, CBSI3aHHBIE C
00BbEMaMU TMPaMHU/IbI

[IpuxknagHeie 3axa4n Mo
teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[TpuknagHeie 3a1a4u 1O
teme "OO0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
TTUPAMU/TBI




46

[Tpumenenne 00bEMOB.
Brruncnenue paccTosHus
0 TUIOCKOCTH

47

48

49

50

51

52

KontponsHas pabora
"O6BEM MHOTOTpaHHUKA"

Hunmuaapuyeckas
MIOBEPXHOCTb,
oOpazyromue
UWJIAHIPUYECKON
MMOBEPXHOCTHU

Hunmunaap. [psmoit
KPYTOBOM LIMIMHAP.
[Imomane moBepxHOCTH
LHWIMHIpA

Konnueckas moBepXHOCTb,
o0pasyrolre KOHUYECKOn
nosepxHoctu. Konyc

Ceuenue koHyca
IUIOCKOCTBIO,
napaiesbHOM MIOCKOCTH
OCHOBaHMS

VY ceu€HHBI KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

https://resh.edu.ru/subject/lesson/6300/start/22490/

https://resh.edu.ru/subject/lesson/4903/start/22646/

53

ITnomans OOKOBOM
MMOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYyCa



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/

54

TTnomwans 00x0BOI
MIOBEPXHOCTH M MOJHOM
IIOBEPXHOCTH KOHYCa

55

Crepeomerpuueckue
3aJa4u Ha JJ0Ka3aTeIbCTBO
X BBIYUCIICHUC,
MOCTPOCHUEM CEYCHHI
WIMH/IPA, KOHyca

56

CrepeomeTrpuueckue
3aJa4u Ha JJ0Ka3aTelbCTBO
X BBIYUCIICHUC,
MOCTPOCHUEM CCUCHUI
WIMH/IPa, KOHyca

57

58

59

IIpuxnanHeie 3axauu,
CBSI3aHHBIE C LIUIUHIPOM

[TpuknagHbie 3a1a9H,
CBSI3aHHBIE C LIWJIMHJIPOM

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/start/22791/

60

[Iepeceuenue cdepsol u
I1apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepsi
IIOCKOCTHIO. Bua n
n300pakeHue mapa

61

[Tepeceuenue chepsl u
1apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepst
IIOCKOCTHIO. Bua n
n300pakeHue mapa



https://resh.edu.ru/subject/lesson/4034/start/22791/

62

YpaBHenue chepsl.
[Tnomane cheprl u e€
qacTen

63

64

65

Cummerpus chepsl 1 mapa

CrepeomeTpuyeckue
3a/1ayy Ha J0Ka3aTeIbCTBO
Y BBIYKCIICHHE, CBSI3aHHBIE
co cepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IJIOCKOCTBIO

Crepeomerpuueckue
3a/1a4M Ha JJOKa3aTeJIbCTBO
1 BBIYUCIICHUEC, CBA3aHHBIC
co chepoii 1 mapom,
MIOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

https://resh.edu.ru/subject/lesson/4906/start/84087/

66

67

68

69

[Tpuxnanueie 3a1a4w,
CBsI3aHHBIE cO chepoit u
1apom

[ToBTOpEHME: OKPYKHOCTD
Ha IIIOCKOCTH,
BBIYHCJIICHUSA B
OKPY)KHOCTI/I, CTaHI[apTHBIG
mogoous

Pa3znuynble KoMOMHAIIMH
TeJ BpaIleHUs U
MHOFOFpaHHI/IKOB

3amauu o Teme "Tena u
MOBEPXHOCTHU BpanieHus"



https://resh.edu.ru/subject/lesson/4906/start/84087/

70

3anauu no teme "Tena u
MOBEPXHOCTHU BpalieHus"

71

72

73

74

KontponsHas pabora
"Tena u NOBEPXHOCTH
BpaiueHus"

O0BEM IUIMHApA.
Teopema 06 00bEME
OpPSMOTO LMJIMHAPA

Brrunciienue 006EMOB Tell
C IOMOIIBIO
onpeAeIEHHOTO UHTETpara.
O06BéM KoHyca

[Tnomaan 6OKOBOU U
MOJIHOM ITOBEPXHOCTH
KOHyca

75

Crepeomerpuueckue
3aJ1a4uM, CBSI3aHHBIE C
BbIUUCIIEHHEM 00BEMOB
WINH/Ipa, KOHyca

76

IIpuxknagHeie 3axa4n Mo
TeMme "OOBEMBI U IUIOMIAIN
noBepxHocrel Ten"

77

O0béM 11apa U MapoBOro
cektopa. Teopema 00
00béme mapa. [Lnomanp
chepsl.
CrepeomeTpuieckue
3a/1a4¥, CBSI3aHHBIC C
BBIUKCIICHHEM 00bEMOB




1apa, IapoBOro CerMeHTa
U IIAPOBOTO CEKTOPA

78

[Ipukitaguele 3ana4u 10
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
nrapa ¥ riomaapio cepsl.
COOTHOIIICHUS MEXTY
IUTOMIAIIMU TTOBEPXHOCTEH
1 00bEMaMi OIOOHBIX TEll

79

80

81

82

ITomo6uEbIe TeIa B
npocrtpaHcTse. M3meHnenue
00béMa 1pu mMoa00uH.
CrepeomeTpudeckue
3aJ1a4H, CBI3aHHEIE C
BBIYHCIEHHEM 00BEMOB
TEJI U IIomaaei
MMOBEPXHOCTEN

KonrponsHas pabora
"IInoumiany MOBEPXHOCTH U
00BEMBI KpyTIIbIX Ten"

JIBM>KeHUs MPpOCTPaHCTBA.
OtoOpakenus. JprxeHus
U paBEHCTBO QUTYP.
OO01mue cBoiicTBa
JBHKCHUN

Bunasl nBmxennii:
napajuieabHbIN epeHoc,
LEHTpalIbHasi CHMMETPHUS,




3epKajbHasi CHMMETPHS,
MOBOPOT BOKPYT IPSIMOM

[IpeoOpazoBanus mog00wMs.

83 [psimast u chepa Diinepa 1
84 ['eomerpuueckue 3a1aun 1
Ha IPUMEHEHHE JBI)KEHUS
KontponsHas pabora
85 "BekTopsl B 1
npocTtpaHcTBe"
[TapamienbHOCTE IPAMBIX
86 ¥ TIOCKOCTEH B 1
IIPOCTPAHCTBE
87 BekTtopsl B mpocTpaHcTBE 1
88 BekTopsl B mpocTpaHCcTBe 1
89 O0beM MHOTOTpaHHUKA 1 https://resh.edu.ru/subject/lesson/4904/start/280336/
90 O06beM MHOTOrpaHHUKA 1 https://resh.edu.ru/subject/lesson/5629/start/
91 anga,un HOBCPXHOCTH H 1 https://resh.edu.ru/subject/lesson/4910/start/23238/
00BEMBI KPYTJIBIX TEJ
92 [Tnomany noBepxHOCTU U 1
00BEMBI KpyTIIbIX Ten"
93 [Ipomexyrounas 1
aTTecTanus
94 IIpomexxyTouHast 1
aTTecTauus
95 [Inomaau noBepxHoCTH U 1
00BEMBI KPYTJIBIX TEJ
96 Hcropus pa3Butus 1

CTEPEOMETPUH KaK HAYKH U



https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/
https://resh.edu.ru/subject/lesson/4910/start/23238/

97

98

€€ poJIb B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

Uctopus pazButus
CTEPEOMETPUHU KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

99

Hcropus passurus
CTEPEOMETPUH KaK HAYyKH U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTUH

100

Hcropus pa3Butns
CTEepEOMETPUH KaK HayKu U
€€ poJIb B pa3BUTUHU




COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

101

102

Hcropus pazsurus
CTEpPEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TexHoJsioruil. [Ipoexr

Hcropus pa3Butus
CTEPEOMETPUHU KaK HAyKU U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX
HWHXCHCPHBIX U
KOMITBIOTCPHBIX
TeXHOJOTH. [TpoeKT.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. ['eomerpus, 11 xkmacc/ Mep3msik A.I'., Homuposckuii [1.A.,
[TonsikoB B.M.; nox penakuueii [logonsckoro B.E., O0miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3narenbckuii nentp « BEHTAHA -
['PA®Dy»; AktinonepHoe obmectBo «M3aaTenscTBo «IIpocBerienne»

* Maremaruka. 'eomerpus, 10 xkinacc/ Mepamsik A.I'., Homuposckuit JI.A.,
[TonskoB B.M.; mox penakumeit [logonsckoro B.E., O6mectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3nartenbckuil nentp « BEHTAHA -

['PA®»; Axunonepnoe odmectso «M3natensctBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
Meroanueckoe nmocodue k yueonnky Marematuka. ['eomerpust. 10-11xi/A.T.

Mep3snsk, .A. Homuposckuii, B.M. [lonskos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

PO, AKIIACC



