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INOACHUTEJIBHASA 3AIIMCKA

['eometpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB HAa YpPOBHE CPEIHETO
oO1mrero o0Opa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOXKHOCTh U3YUECHHS TUCHUTUINH
€CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH M MPEAMETOB T'yMAaHUTAPHOTO IMKJIA.
[lockonbKy  JorMYeckoe  MbIIUIeHHWe,  (GopMUpyeMoe  TNpU  U3YUYEHUU
0Oy4YaromMUMHCS TIOHSITHUHHBIX OCHOB I'€OMETPUHU, TIPHU JI0KA3ATEIBCTBE TEOPEM U
MOCTPOCHHUU IEMOYKH JIOTUYECKUX YTBEPKICHUHN MPHU PEHICHUH M€OMETPUUYECKUX
3a/lay, YMEHHME BBIIBUTaTb M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIOJIb3YIOTCSI TIPU PEIICHUH 3a/1ad €CTECTBEHHO-HAYYHOTO IMKJa, B YaCTHOCTH
bu3nUecKux 3aaay.

Lens ocBoeHUs mporpaMMbl yueOHoro kypca «I'eomeTpusi» Ha yriayOoaéHHOM
YpOBHE — pa3BUTHE WHIMUBUAYAIbHBIX CIOCOOHOCTEM 0OyYaromuxcsi Mpu
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHOl obnactu «MaTemaTuka u
uHpopMaTuka»  uyepe3  oOecrneueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs  Oojee TiayOOKHX TEOMETPUYECKUX 3HAHUW U JICUCTBUH,
cnenuUYHBIX T€OMETPUHN, U HEOOXOIUMBIX JIJISl YCIIEUTHOTO MPo¢heCcCHOHAIBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpropuTeTHBRIMH 3aJlayaMu Kypca T€OMETpUU Ha YIIIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SIBIISIIOTCS:

paciifpeHye MpeACcTaBIeHUs] 0 TEOMETPUH KaK 4acTU MHUPOBOM KYJIbTYphI U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (GUTypax Kak o
BXHEUIINX MaTEMaTUYECKUX MOJIETISX, TMO3BOJSIOIMIMX OINHUCHIBATH U H3y4aTh
pa3HbIe SBJICHUS OKPYKAIOIIETO MUpPa, 3HaHHE TOHATUIHOTO anmapara 1o pasaeny
«CTepeoMeTpus» y4eOHOT0 Kypca TeOMETPHUH;

dbopMHupoBaHWE  yYMEHHS  BIAJE€Th  OCHOBHBIMM  TMOHSATHUAMH O
NPOCTPAHCTBEHHBIX (PUTypax M WX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMEHHE HUX NPHUMEHSITh, YMEHHS JIOKa3bIBaTh TEOPEMbl M HAXOAUTH
HECTaHJapTHBIE CIIOCOOBI PEIICHHUS 3a/1aY;

dbopMHpoBaHUE YMEHHs pACliO3HABATh HA YEPTEkKaxX, MOJEISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHHMKH M Tella BpallleHHUs, KOHCTPYHPOBaTh TE€OMETPHUYECKHE
MOJIETH;

dbopMHpoBaHUE TMOHUMAHUS BO3MOXXHOCTH AaKCHOMATHUYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX Teopui, (HOopMUpOBaHHE MOHHUMAHUS POJU AKCHOMATUKHU MPH
NPOBEJICHUHU PACCYKICHUM;

dbopMHpoBaHUE yMEHUS BJIaJeTh METOJAMU JOKA3aTeNbCTB W AJITOPUTMOB
pElIeHHs, YMEHHUSI WX TPUMEHSTh, MPOBOAMUTH JI0Ka3aTEIbHbIE PACCYXKICHHS B
XOJI€ PEIlICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33/1ay C MPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTelIbCTB  IPH



000CHOBaHUM MaTEMATUYECKUX YTBEPKIECHUN U POJIU aKCHOMATUKH B MIPOBEACHUU
JIEAYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE U COBEPUICHCTBOBAHWE HWHTEIUIEKTYaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00y4Yaronnxcs, Mo3HaBaTEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIIIJICHUS, UHTEpEca K U3YUSHHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHAIBHON TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHH:
YMEHHUS paclo3HaBaTh TMPOSIBICHUS T€OMETPUUYECKUX TMOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKM3HEHHBIX CUTYalUsSIX U MPU U3YUEHUU NIPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJIETUPOBAHMS PEATbHBIX CHUTYallUd, HCCIEIOBAaHUA MOCTPOSHHBIX MOJIETEH,
MHTEPIPETAIMU TTOJTYYSHHBIX Pe3yJIbTaTOB.

OCHOBHBIMH COZIEpKATEIBHBIMHU JTUHUSAMH y4eOHOTO Kypca «['eoMeTpusi» B
10-11 «xnaccax sBuswoTcs: «lIpsiMble M IUIOCKOCTH B NPOCTPAHCTBE,
«MHororpanaukun», «Tema  BpameHus», «BexkTopel W  KoOpAMHATH B
POCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOYYEHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKATEIbHBIM JIMHUSIM Y4eOHOTo Kypca, a
dbopMHpoBaHUE  JIOTMYECKMX yMEHHM  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogam oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yinbTaTaM ocBoeHusi denepanbHoii padoyeit
IpOrpaMMbl, paclpeea€HHbIM IO TojJaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAILHBIM BOMPOCaM 00 ydaroIuecs
oOpamaJiucb  HEOJHOKpPATHO. OTO  TO3BOJIIET OPraHU30BaTh  OBJAJICHHE
r€OMETPUYECKUMU MOHSATUAMH U HABBIKAMU TOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIUIA PEEeMCTBEHHOCTH, @ HOBBIE 3HaHMsI BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUYECKHUX MPECTABICHUN 00YYaIOLUUXCsl, paCIIUpsis U YriIyouss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnmoBus s guddepeHunanuu  O0ydeHHS, TOCTPOCHHS
UHAUBUAYATBHBIX  00pa30BaTeNIbHBIX MPOrpaMM, OOECIeYuTh yriayOJaEHHOe
U3y4YEeHHE TeOMETPUM KaK COCTaBJISIoNIeH yueOHoro npeamera «MaTemaTikay;

MOJICOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYEHUS MaTEMaTUKH C
yuéTtoM BbIOOpa Oynymied mnpodeccun, obOecreynBas MPEeMCTBEHHOCTh MEXAY
o0muM u mpodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenme yueOGHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
gaca (3 yaca B HEJICJIO).



COJEPXAHME OBYYEHUA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeomMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: IE€pECEKarolIuecs,
napajuiellbHble W CKpeuuBaromecs mnpsamble. [Ipu3Haku CKpemMBarOIIUXCs
npsaMbIX. [lapaienbHOCTh NPSIMBIX U IJIOCKOCTEN B TPOCTPAHCTBE: NapaJlIeIbHbIE
OpsIMBbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSAMBIX, MAPAJUIEIIBHOCTD IPSIMOM
u 1uiockoctu. [lapamnenbHoe W IEHTpalbHOE MPOEKTHUPOBAHUE, H300pakeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajuIeIbHOrO MpoekTupoBanus. M3o0paxeHue
buryp B mapajyuiesIbHONW MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJ
MEXIy MpSAMBIMHU B HpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: MapaijieabHbIe
IJIOCKOCTH, CBOMCTBA MapaJuIeTbHBIX TIOCKOCTEM. [Ipocrenmme
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpa’lp, MapajuieNenune,
NOCTPOEHHUE CEUCHUIA.

[lepneHAUKYISIPHOCTDh MPSAMON U TUIOCKOCTH: MEPIEHINUKYIISIPHBIE MPSMbIE B
OPOCTPAHCTBE, MpPSAMbBIE MapajuleibHble W NEPHNEHAUKYJSAPHbIE K TIJIOCKOCTH,
OPU3HAK MEPIEHAUKYISIPHOCTH MPSMOW M IJIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHIUKYISIPHON MJIOCKOCTH. OpTtoronanpHoe MIPOEKTUPOBAHHUE.
IlepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUryppl  Ha  TUIOCKOCTb.
[lepneHAUKYISIPHOCTh  TUIOCKOCTEM: MpPH3HAK MEPHEHIUKYISIPHOCTH  JIBYX
iockocTell. Teopema o TpEX NEPHIEHIUKYIISIPAX.

VYribl B NPOCTPAHCTBE: YroJd MEXAY NPSIMOM U TUIOCKOCTBIO, JABYI'PAHHBIM
YTOJ, JUHEWHBIA YroJl ABYTPAHHOIrO yria. TpéXrpaHHbId 1 MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOorpaHHoro yria. CBOHCTBa IUIOCKHX U
IBYTPAaHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB s
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKu

Bunbsl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosjpHas
npu3Ma, IpsMas ¥ HaKJIOHHAsl IPU3Mbl, OOKOBas M MOJHAs MOBEPXHOCTH MPU3MBI.
[lapamnenenunen, OpsAMOYTOJIbHBIM — MapajUielenNuIe] W €ro  CBOICTBa.
Kpartyaiiiue mnytu Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema OJilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yronapHass mnupamuna,
npaBWwibHAas M yceu€HHas mnupamuabl. CBoiicTBa pédbep M OOKOBBIX TI'paHei
npaBUIbHOM NHpaMuabl. [IpaBUIbHBIE MHOTOTPAaHHHMKH: NpaBUJIbHAs NpU3Ma U



npaBUJIbHAsT TUpaMua, MpaBWIbHAs TPEYrojbHAas NUpaMuIa WU NPABUIBHBIN
TeTpadsip, Kyo0. IlpencraBneHue o MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
TOEKa’Ip U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, HUaroHald, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIalb OCHOBAaHUU, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOW MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOLIAAN YCEYEHHON TUPaMHU/IbI.

CummMmeTpuss B NOPOCTPAHCTBE. DIJIEMEHThl CUMMETPHHM  IPABHIbHBIX
MHOTOTpaHHUKOB. CHMMETpUsi B NpPaBWIBHOM MHOTOTPaHHUKE: CHUMMETPUS
napajuieNielIine1a, CUMMETPUSl MPABUIBHBIX MPU3M, CHUMMETPHUS IPABUIBHON
nUpaMubl.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[loHsiTHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOpP, [JIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABICHHBIE M MPOTHBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIelCTBUS C BEKTOPAMHU: CIOKEHUE
U BBIYMTAaHHWE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOXEHHsI BEKTOpoB. CBOKCTBA YMHOKEHUSI BEKTOpA Ha YHUCIIO.
[lonsiTHe KOMIUTaHApHBIE BEKTOPHL. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapamienenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsMmoyrosbHass cucrema  KOOpAMHAT B
npoctpanctBe. KoopnuHaTtel BekTtopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpa U
KOOpIMHATAMU TOYEK. YTroa Mexay BekTopamu. CkanspHOe NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[ToHATHA: UUIMHAPUYECKAs TIOBEPXHOCTh, KOHHYECKas IMOBEPXHOCTD,
chepruueckas TOBEPXHOCTh, oOOpasyroliue TMoBepxHocTed. Tema BpalieHHS:
IWIMHADP, KOHYC, YCEYEHHBIH KOHYycC, cdepa, map. B3ammHOe pacmoioxeHHe
cheppl W IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe. M3oOpakenue Tem
BpaIlleHUs] Ha IUIOCKOCTH. Pa3BépTka mmimHapa u koHyca. CuMmmerpus chepsl
mrapa.

O6bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Tenl. Teopema 00 o00BEME
NpsSIMOYTOJIFHOTO Tapajurefenumnena u cieactBus u3 He€. OOBEM mpsMol H
HAKJIOHHOW MPHU3MBI, IIIWHApPA, TUPaMHUIbl 1 KoHyca. OO0BEM Iapa U MapoBOTO
CeTMEHTA.

KomOuHammu Tenm BpaimieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrWicaHHAs B
WIMHAP, OINWCaHHAas OKolo IwiuHApa. llepecedenne cdepsl W mapa ¢
iockocThio. Kacanme mrapa u chepsl miockoctero. [loHSATHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJIO cdepbl, cdepbl, BNHCAHHONW B MHOTOTPAHHUK WA TEJIO
BpaIllCHUS.

[Tnomanpk MOBEPXHOCTH IWIMHIPA, KOHYycCa, TUIoMaas chepsl u e€ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHbIX ¢Guryp. [IpeoOpa3zoBanue moaoOusi, roMoTeTus. PemieHue 3amad Ha
MJIOCKOCTH C UCIOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.

ITocTpoeHne cedeHuit MHOIOTPAHHUKOB U TEJI BpAIllCHUsI: CEUCHUS ITUIIMHIPA
(mapayiyeabHO W MEPIeHAMKYISIPHO OCH), CEYEeHHS KOHyca (mapayiieibHbIe
OCHOBAaHMIO U MPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa, METOJIbl TOCTPOCHUS
CEUCHMI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ TIEpEHOCa
CEKYIIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B MIPOCTPAHCTBE

Bektopel B mpocTtpaHcTtBe. Omnepanuu HaJ BeKkTopamu. BekTopHoe
YMHOXXE€HUE BeKTOpoB. (CBolcTBa BEKTOPHOTO yMHOXeHUs. I[IpsMoyrosbHas
cucTemMa KoopauHaTt B mpocTpaHcTBe. KoopanmHatel BekTopa. Pa3noxkeHne BeKTopa
no Oaszucy. KoopaWHaTHO-BEKTOPHBIM METOJM TMPH PEIICHUH TEOMETPHUCCKUX
3aj1ady.

JBUKEeHMSI B IPOCTPAHCTBE

JIBwxenust npoctpancTBa. OToOpaxkeHus. J[B>kKeHUST U paBEHCTBO (UTYD.
OO6mue cBoiicTBa JBIWKECHHWM. Buasl JIBWKEHUHN: TmapauieNbHBIA TEPEHOC,
LEHTpaJIbHAsA CUMMETPHUS, 3€pKajbHAas CHUMMETPHUs, MOBOPOT BOKPYI MPSIMOM.
[Ipeobpazosanus monobus. [Ipsamas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xaanckoe BoCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIMK 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  00IecTBa,  NPEICTaBIECHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SBJICHUM,
Opoleayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLIMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHU C HX
GYHKUMAMH U Ha3HAYCHHUEM;

2) naTpUMOTHYECKOE BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MIAECHTUYHOCTH, YBAKEHUS K
NPOIUIOMY M HACTOSIIIEMY POCCHUICKONM MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSIM POCCUUCKUX MaTEeMaTUKOB M POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHHMH B JPYTrUX HAyKax, TEXHOJIOTHsX, cpepax
HKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TMOBEACHHS, CBS3aHHOIO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTI)KCHHM HayKh U JESTeNbHOCTHIO YYE€HOr0, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUUBOrO OYyAYIIETO;

4) acTeTHYECKOE BOCTIUTAHHE:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0O0OBEKTOB, 3a/1au, PEIICHU, PACCyK/ICHUNH, BOCIPUUMUUBOCTh
K MaTeMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pu3uveckoe BocnuTaHME:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 3I0pOBOro U 6e30macHOro o0pasa >KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 30pPOBBIO (3I0pOBOE MHUTAaHHME, COANAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTIbIXa, peryisipHas ¢pu3nuecKkas akTUBHOCTb), (PU3UYECKOE COBEPIIEHCTBOBAHUE
IPU 3aHATUSX CIIOPTUBHO-03I0POBUTENILHON JIE€ATEIbHOCTbIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYIOIIOOUs, HHTEpEC K
paznuuyHbIM  chepaM  TpoecCHOHaNbHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKON U e€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymel mnpodeccu W pPealrM30BbIBATH COOCTBEHHBbIC IKU3HEHHbBIE TIUIAHBI,
TOTOBHOCTh U CHOCOOHOCTh K  MAaTeMaTHYecKoMy  OOpa3oBaHUI0 U



caM000pa30BaHUI0 Ha TMPOTSHKEHUU BCEH JKWU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKON HApPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJIBTYphbl, TOHHMMAaHHE BIUSHUS
COLIMAJIbHO-?KOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJHON U COLMATBbHOMN
Cpelibl, 0OCO3HaHMUE TII00ATBHOTO XapakTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MaTEeMaTUYeCKUX 3HAHUWU JUIsl penieHus 3agad B 00JacTu
OKpYXalolenl cpeipl, IJIAaHUPOBAHUE TMOCTYNKOB W OIEHKH HX BO3MOXXHBIX
MOCIIEJICTBUM IS OKPY>KAIOIIeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUSl HAyKH MW OOIIECTBEHHOW  MPaKTUKH, TOHUMAaHUE
MaTEMaTUYECKOM HAyKu Kak c@epbl YelOBEYECKOW IesATEeIbHOCTH, JTaroB e
pa3BUTHS M 3HAYUMOCTH JJIi Pa3BUTHS IUBWIM3AIMM, OBJAJCHHUE S3BIKOM
MaTEMaTUKU M MaTeMaTHYEeCKON KyIbTYpOll KaK CpeICTBOM IIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U HCCIEI0BATENbCKYIO JESITEIbHOCTD
UHAUBUAYAIHHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE TelCTBUS

Ba3oBble JJoruyeckue JelicTBUA:

BBISIBIIITH M XapaKTepHU30BaTh CYIICCTBCHHBIC NMPHU3HAKH MaTEMaTHUYECKHUX
OOBEKTOB, TOHSATHH, OTHONICHWH MEXIy TMOHATUSIMH, (HOPMYIHPOBATH
OTIpe/IeTICHUS TOHATHH, YCTaHABIUBATh CYIIECTBCHHBIN MPU3HAK KIIACCU(PUKAIINH,
OCHOBaHMSI JIJIs1 000OIIEHNS ¥ CPaBHEHHSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QOPMYIUPOBATH W  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIC U OTPUIIATEIIbHBIC, EMHIYHBIC, YACTHBIC H OOIINE, YCIOBHBIC;

BBISIBIIITH MaTeMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOIOJECHUSX W YTBEP)KICHUSX, MpeIiaraTb KPUTECPHH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

JeNlaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTEIHFHO TOKA3aTEIhCTBA MATEMATUICCKUX YTBEPIKICHU
(IpsiMBbIE€ ¥ OT MMPOTHUBHOTO), BBICTPANBATh apTyMEHTAINI0, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BBHIBOJIBI;

BBIOMpATh CIIOCOO perieHuss ydeOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BBIOMpATh Haumbonee TMOIXOAAMHMKA C  YIETOM
CaMOCTOSITETTLHO BBIICIICHHBIX KPUTEPHUERB).

Ba3oBnble ucciaenoBarejabckue 1eMCTBUSA:



MCIIOJIb30BaTh BOIPOCHI KaK HMCCIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOe, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UIIMIO0, MHEHHE;

IPOBOAUTH CAMOCTOATENHFHO CIUTAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEAOBAHHE
110 YCTaHOBJICHUIO OCOOEHHOCTE MaTeMaTuuecKkoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXy 00BEKTaMHU, SIBICHUSIMH, IIPOIECCAMU;

CaMOCTOATENIHLHO (POPMYNIHPOBaTH O00O0OIIEHUS W BBIBOJBI MO pe3yibTaTam
NPOBENEHHOTO  HAONIOJEHHUs,  MCCIENOBaHUs, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIIECHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIABUTATH
NPEIOJIOAKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISIBJIATH N€PUIIMTH MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX NIJIi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIINIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH HHGPOPMAIMIO PA3IUYHBIX BHIIOB U
dbopm npeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MHPOpPMAIINIO, MPEJCTABIATh €€ B Pa3IMUHBIX (QopMax,
WILTIOCTPUPOBATH TpadUUuECKu;

OLICHUBATh HaAEKHOCTD uHpOpMaIuu o CaMOCTOATEIHHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIEe YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeJIsIMU OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TMCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PEIICHHS 3aJadH,
KOMMEHTHPOBATH MTOJTYUYCHHBIN PE3yJIbTarT;

B XOJIe OOCYXXJIEHMsI 3a7]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIae€MOM TEMBI,
npoOJieMbl, pelIaeMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha ITOHUCK
pEIIeHUs, COIMOCTaBIATh CBOM CYXICHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuanora, oOHapy)XMBaTh Pa3IMdYUe U CXOJICTBO TO3HUIIUM, B KOPPEKTHOH (opme
hopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3a7a4ui, SKCIIEPUMEHTA, UCCIIEIOBaHNUA,
IIPOEKTa, CAaMOCTOSTEIBHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3ajay
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHMBepcaJbHbIe YueOHbIe JeiCTBUSA
Camoopranusanus:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 33/1add, BEIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIONITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YU4ETOM HOBOW WH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLJIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pediekcnn Kak  OCO3HAHUS
COBEpIIIAEMBIX JEHCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAICThH
criocobaMu CaMOIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca W pe3ynbrara perIcHHs
MaTeMaTUYeCKOW 3a/1a4H;

NpPeIBUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PEIICHUU 3aJavH,
BHOCHUTh KOPPEKTUBHI B JICSATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HalIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3Y/IbTATA IIEIH H YCIOBUSIM, OOBICHITH IIPUIHHBI
JTOCTH)KCHUS WU HEJIOCTH)KCHHUS PE3YNIbTATOB JNEATEILHOCTH, HAXOJHUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MIOHUMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMaHIHON M WHIANBHIYATHHON
paboThl TpU pemieHWH YYeOHBIX 3aJad, NpPUHUMATh I[eJIh COBMECTHOM
JESTeNLHOCTH, TUIAHUPOBATh OPTaHHW3AI[MI0 COBMECTHOH paboOThI, paclpencisiTh
BUABl paboOT, JOrOBapWBATHCS, OOCYXIaTh TMPOIECC H Ppe3yiabTaT padoTHI,
000011aTh MHEHHUSI HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBbI» W WHBIE), BBHINOJTHATH CBOK YacTh pabOTBl W
KOOPJAMHUPOBATh CBOW JACHCTBHS C JPYTUMH WICHAMH KOMaHIbI, OICHUBATH
Ka4eCcTBO CBOETO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aMMOJICHCTBHUSL.

INPEJMETHBIE PE3YJIbTATBI

K xoniy 10 kinacca oOyqaronuiicst HAy9UTCS:

e CBOOOJHO ONEpPUPOBaTH OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUU TIPHU
pEIIeHUH 3a7a4 U MPOBEJACHUHN MaTEeMaTHUECKUX PACCYKICHUI;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEJCTBUSA W3 HUX MPHU pElICHUHU
reOMETPUUECKUX 3a/1a4;

e KJIAacCHU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MMPOCTPAHCTBE;

e CBOOOJHO OMNEpUpPOBATH TMOHATUSMHU, CBSI3aHHBIMH C YIJIAMH B
NPOCTPAHCTBE: MEXIY NPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSIMON uU
TUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHITHUIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMH;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOI'PAHHHUKOB (IIpU3Ma,
NUpaMKIa, MPSMOYTOJIbHBIN Tapajiiesienurne, Ky0);

e KJIacCU(QUIIMPOBATH  MHOTOIPAHHMKH,  BbIOMpas  OCHOBaHMS IS
KJ1accu(puKaIum;

e CBOOOJHO OMNEPUPOBATH TMOHITHUSIMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOTOT'PaHHUKOB IJIOCKOCTHIO;

e  BBITIOJIHATD napajiesbHoe, HEHTPAIbHOE u OpPTOTOHAIBHOE
NPOEKTUpPOBaHUE (UTYP HA TIOCKOCTh, BBINOJIHATH M300pakeHUus (uryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IMUYHBIMU METOJIAMH, BBINOIHSITH
(BBIHOCHBIE) TIOCKHUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpuU3Ma,
MUpaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W TUIOCKOCTh CHMMETPHUH, IEHTP, OCb U IUIOCKOCTh CHUMMETPUH
urypsr;

e CBOOOJHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBIMIOJIHATH IEUCTBUS HaJ BEKTOPAMH;

e pemaTh 3aJadyd Ha JJOKA3aTeJbCTBO MAaTEMAaTHYECKHUX OTHOIICHUU U
HaXOXJICHHUE T€OMETPUYECKUX BEIMYMUH, MPUMEHSSI W3BECTHBIE METObI
IpU PEIIeHUd MAaTEeMaTUYECKUX 3a/a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME TPOrpaMMHBIE CpPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HHTEPIPETUPOBATH HWHGOPMAIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETpUYECKHX (Urypax, NperCcTaBICHHYI0 Ha
yeprexax U pUCYHKaX;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS HAa TPAKTUKE: CpaBHUBATH U
aHAIM3UPOBATH peajbHbIEe CUTYalluH, MPUMEHATh U3yYCHHbIE MOHITHUS B
nporecce IMOMCKAa  pElIeHHs MaTeMaTH4ecKd  CchOpMYIUPOBAHHOM
npoOJIeMbl, MOJIETUPOBATh pEalbHbIE CUTYallMM Ha S3bIKE TE€OMETPHH,
UCCJIeIOBATh MOCTPOSHHBIE MOJENIN C MCIOJIb30BaHUEM T€OMETPUUECKUX
NOHSTHM W TEOpeM, ammapaTta ainreOpbl, peliatb MpakTHYeCKue 3aadH,
CBSI3aHHBIEC C HAXOXKIECHUEM T€OMETPUUYECKUX BEITUYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHs T€OMETPUH Kak
COCTaBHOM YacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyqaronuiicst HAy9UTCS:



CBOOOJHO ONEPHPOBATH IMOHATHUSMH, CBS3aHHBIMU C IHJIMHJIPHUYECKOM,
KOHHUYECKON M C(HEepUYeCKOM TOBEPXHOCTIMHU, OOBICHATH CIOCOOBI
TIOJTYYCHHS,

OIEepUPOBATh MOHATHUSIMHM, CBSI3aHHBIMH C TCJIAMH BPAICHUS . [IMIHHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tella BpalleHus (IWIMHApP, KOHYC, cdepa W ImMap) H
OOBSCHATH CITOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACITOIOKEHUE C(hephbl M IITOCKOCTH;
BBIUMC/ISATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB W Tl BpAICHUS,
00BEMBI M TUIOIIAJM TOBEPXHOCTEH MHOTOTPAaHHHKOB M TEJI BpAIlCHMS,
TCOMETPUYCCKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBA3AHHBIMH C KOMOWHAITUSAMHU TEI
BpalllcHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OIMMCAaHHBINA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HMJIU TEJIO
BpaIlCHHS;

BBIUHC/ISITh COOTHOIIEHUS MKy TUIOMIAAIMH TIOBEPXHOCTEH U 00bEMaMH
II0JTOOHBIX TEI;

NU300pakaTh H3ydaeMble (QUTYpHI, BBIMTOJIHATH (BBIHOCHBIC) ILIOCKHE
YEPTEKU U3 PHUCYHKOB IMPOCTBHIX 00BEMHBIX (UTYP: BHUJI CBEpPXy, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEJI BPaAIICHUS;

W3BJICKaTh, WHTCPIPETUPOBATH W TPeoOpa3oBBIBATH HH(POPMAIIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (HUrypax, NpeICTaBICHHYIO Ha
gyeprekax U PUCYHKaX;

CBOOOTHO OTIIEPUPOBATH IMMOHATHEM BEKTOP B IMPOCTPAHCTBE;

BBITIOJTHATH OTICPAIIMK HAJl BEKTOPaMHU;

3aJ1aBaTh INIOCKOCTh YPABHCHHEM B JICKAPTOBOM CUCTEME KOOPJIUHAT;
periaTh reOMETPUUYCCKHE 33/1aUd Ha BBIYMCJICHUE YTIIOB MEXIY MPAMBIMHU
U TUIOCKOCTSIMH, BBIUHMCIICHHUE PACCTOSHUH OT TOYKH JO IUIOCKOCTH, B
IICJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOT'O METO/Ia MPH PEIICHUH;
CBOOOJHO ONEPHPOBATh TOHATHSIMH, CBSI3aHHBIMH C JIBHDKCHHEM B
IPOCTPAHCTBE, 3HATh CBONCTBA JBMKCHUI;

BBITMIOJHATh M300paKCHUS MHOTOTPDAHHMKOB W Tl BpAIICHUS TPH
napajuIeIbHOM — TIEPeHOCe, IEHTPAJIbHOW CUMMETPHH, 3CpKaJbHOU
CUMMETPHH, IIPU TTOBOPOTE BOKPYT NPSIMOM, MpeoOpa3oBaHMsI MO 100HS;
CTPOUTH CEUCHUS MHOTOTPAaHHUKOB M TEJI BPAIICHHS: CCUCHUS IMJIUHIPA
(TapasuIeNIbHO U MEePISHIUKYISIPHO OCH), CEYCHHUS KOHyca (Tapaijie/IbHbIC
OCHOBaHHIO M TIPOXOIAIIUE Yepe3 BEPIINHY), CEUCHUS Iapa;
UCIIOJIb30BaTh METOABI IOCTPOCHHS CEUYEHUMH: METOJ CIIEJ0B, METO]
BHYTPEHHETO MPOCKTUPOBAHUS, METO]I TIEPEHOCA CEKYIIEH TIIOCKOCTH;



JI0Ka3bIBaTh TEOMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpudecKkue (akThl IS PEIICHUS CTePEeOMETPHUUECKUX
3a/lay, MPEeANoJaraloiuX HECKOJBKO IIAaroB pPEHIeHHs, €CIU YCIOBHS
NpPUMEHEHHS 3aJ]aHbl B SIBHOUM U HESIBHOU (opme;

pemiath 3ajJladyd Ha JO0Ka3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUH U
HaX0XJICHHE T€OMETPUUECKUX BEJINYNH;

NPUMEHSTH MPOTrPaAaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI NP PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

OpPUMEHSATh  MOJyYEHHbIE  3HAHWA  Ha  TIPAKTUKE:  CpPaBHUBATH,
aHAIM3UPOBATH U OIICHUBATH peajbHbIe CUTYallUU, TPUMEHSATh U3YYCHHBIC
NOHSTHS, TEOpPEeMbl, CBOMCTBA B Tpollecce TOWCKAa  pelIeHus
MaTEeMaTU4YeCKH  CPOPMYIMPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CHUTyallMd Ha SI3bIKE T€OMETPHUH, HCCIEIOBAaTh IMOCTPOCHHBIE
MOJIENTM C UCIOJIb30BAHHUEM T'€OMETPUUYECKUX TOHATHA U TEOpEeM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBA3aHHBIE C
HAX0XJACHUEM T€OMETPUYECKUX BEIIMUNH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS T€OMETPUM Kak
COCTaBHOM YacTu GyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTPOHHbBIe (LM(pPOBbIE)
Konrpoubublie | IlpakTnyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
bubnmorexa POII
| BEeleHIe B CTeDEOMETDIIO 73 1 https://resh.edu.ru/subject/17/10/
A p p bubmuoreka [JOK
https://lesson.edu.ru/lesson/
bubnmorexa POII
) B3anMHOe€ pacnoiokeHue npsmMblX B 6 | https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE bubmmoreka [JOK
https://lesson.edu.ru/lesson/
bubnmorexa PO
3 [TapamienpHOCTE NPSIMBIX U IIJIOCKOCTEN B 2 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE bubmmoreka [JOK
https://lesson.edu.ru/lesson/
bubnmorexa PO
4 [lepneHUKYISIPHOCTD NPSIMBIX U )5 https://resh.edu.ru/subject/17/10/
ILJIOCKOCTEMN B MPOCTPAHCTBE bubmmoreka [JOK
https://lesson.edu.ru/lesson/
bubnmorexa PO
5 y ACCTO 16 1 https://resh.edu.ru/subject/17/10/
bl U TOSIHUS
PR p bu6mmoreka [JOK
https://lesson.edu.ru/lesson/
bubnmorexa PO
6 MHoOrorpaHHuKu 7 1 https://resh.edu.ru/subject/17/10/

bubmuoreka [JOK




https://lesson.edu.ru/lesson/

Bubmmorexa POIII
B 12 https://resh.edu.ru/subject/17/10/
€KTOPBI B IPOCTPAHCTBE Bubmiorexa [IOK
https://lesson.edu.ru/lesson/
[ToBTOpEHue, 0600MICHNE U 5
cucTeMaTu3anus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 102
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11 KVIACC

Ne i/

HaumeHoBaHue pa3iejioB U TeM
MPOrpamMmmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThbI

DuiekTpoHHbIe (U pOBLIE)
o0pa3oBaTe/bHbIE Pecypchl

AHanuTuuyeckas reOMeTpHs

15

Bbubnuorexa POII
https://resh.edu.ru/subject/17/10/
bubmuoreka [JOK
https://lesson.edu.ru/lesson/

[ToBTOpEHue, 0600MICHNE U
cUCTeMaTU3alus 3HAHUI

15

Bbubnuorexa POII
https://resh.edu.ru/subject/17/10/
bubmuorexa [JOK
https://lesson.edu.ru/lesson/

OO0BEM MHOTOTpaHHUKA

17

Bbubnuorexa POII
https://resh.edu.ru/subject/17/10/
bubmuorexa [JOK
https://lesson.edu.ru/lesson/

Tena BpameHus

24

Bubnuorexa POIII
https://resh.edu.ru/subject/17/10/
bubmuoreka [JOK
https://lesson.edu.ru/lesson/

[Tnomaau moBepXHOCTU U OOBEMBI
KPYTJIBIX TEJ

Bbubnuorexa POIII
https://resh.edu.ru/subject/17/10/
bubmuorexa [JOK
https://lesson.edu.ru/lesson/

JBroxeHust

Bbubnuorexa POIII
https://resh.edu.ru/subject/17/10/
bubmuorexa [JOK
https://lesson.edu.ru/lesson/




[ToBTOpenue, 0600IIEHNE U

cUCTeEMAaTU3alusg 3HaHUN

17

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acos

Bceer KoHTpoJbHBbI

0 e padoThI

IIpakTHYyecku
e padoThI

Jlara
HU3y4YeHH
|

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

OcHoBHBbIE TIpaBUIIA
M300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napaiebHbIX
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

bubmuorexa [JOK
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-
9adb- bubnuorexa POIII
https://resh.edu.ru/subject/lesson/4756/main/20354
6/

[TonsTus
CTEpEOMETPHUH:
TOYKa, IpsMas,
IJI0CKOCTB,
IIPOCTPAHCTBO.
OcHoBHBbIE TIpaBUIIA
M300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
napajuIeIbHbIX
MPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

ITonsaTus:
MepeCeKarIInecs
IUIOCKOCTH,
MepeCeKarIInecs
npsMasi v INIOCKOCTh;
MOJIYIIPOCTPAHCTBO

bubmuorexa [JOK
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-
9adb-




ITonsarus:
MepeCeKarIInecs
IUIOCKOCTH,
MEepeCeKarIInecs
npsMasi v INIOCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHukH,
n300paxeHue
MPOCTEUIINX
IIPOCTPaHCTBEHHBIX
uryp,
HECYUIECTBYIOIIUX
00BEKTOB

bubmuorexa [JOK
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-
bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
Bubnuorexa POIII
https://resh.edu.ru/subject/lesson/6018/

MHororpaHHukH,
n300pakeHue
MPOCTEUIINX
IIPOCTPaHCTBEHHBIX
uryp,
HECYUIECTBYIOIIUX
00BEKTOB

AXCHOMBI
CTEPEOMETPUH U
TepBbIE CIECICTBUS U3
HHUX

Bubmmorexa POIII
https://resh.edu.ru/subject/lesson/4756/main/20354
6/

AXCHOMBI
CTEPEOMETPUH U
TepBbIE CIECICTBUS U3
HHUX

AKCHUOMEI




CTEPEOMETPUH U
HepBI)IG CJIICOCTBUA U3
Hux. CriocoOs!
3a1aHuA HpSIMI)IX nu
MIIOCKOCTEHN B
MPOCTPAHCTBE.
O0o3HaueHust
HpSIMBIX nu
IIOCKOCTEH

10

N3o0paxenue
CEUYEHUI MUpaMHU/IbI,
Ky0a ¥ PU3MBI,
KOTOPBIE MPOXOJAT
gepes ux péopa.
N3o0paxenue
IepeceyeHMst
MTOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOEHHBIX
CEYECHUU pa3HbIMU
[BETaMU

bubmuorexa [JOK
https://lesson.edu.ru/lesson/eb2786e-ff26-4bfc-
bfb9-16da8038efd2?backUrl=%2F02.3%2F10

11

N3o0paxkenue
CEUYEHUI MUpaMHU/IbI,
Ky0a ¥ PU3MBI,
KOTOPBIE MPOXOJISAT
gepes ux péopa.
N3o0paxenue
nepeceyeHus




MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MMOCTPOECHHBIX
CEYECHUU pa3HbIMU
[BETaMU

12

N3o06paxxenue
CEUYEHUI MUpaMHU/IbI,
Ky0a ¥ PU3MBI,
KOTOPBIE MIPOXOJAT
yepe3 ux peopa.
N3o06paxenune
IepeceyeHMst
MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOEHHBIX
CEYECHUU pa3HbIMU
L[BETaMU

13

N3o06paxxenue
CEUYEHU MUpaMHU/IbI,
Ky0a ¥ PU3MBI,
KOTOPBIE MMPOXOIAT
yepe3 ux peopa.
N3o006paxxenue
IepeceyeHMst
MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue




ITOCTPOEHHBIX
CEYECHUI pa3HbIMU
oBE€TaMu

14

Meton cineqoB is
MOCTPOCHUSI CEYEHUI

15

Meton ciaenoB It
MOCTPOCHUSI CEUEHU.
CsolicTBa
MepeCeUCHU
MPSIMBIX U
IUIOCKOCTEH

16

Meton caenoB It
MOCTPOCHUSI CEUEHU.
CaolicTBa
MepEeCeUCHU
MPSIMBIX U
IUIOCKOCTEH

17

[Toctpoenue ceuenui
B ITUpamuie, Kyoe 1mo
TpEM TOUYKaM Ha
pé€opax. Cozmanue
BBIHOCHBIX YEPTEXKEN
U 3aIHCh 11aroB
MIOCTPOEHHUS

18

[Toctpoenune ceuenui
B IUpamuie, Kyoe 1mo
TpEM TOUYKaM Ha
pé€opax. Cozmanue
BBIHOCHBIX YEPTEXKEN




1 3aIHACh 11aroB
MIOCTPOEHHUS

19

[Toctpoenune ceuenui
B ITUpamuie, Kyoe 1mo
TpEM TOUYKaM Ha
pé€opax. Coznanue
BBIHOCHBIX YEPTEXKEN
U 3aIHACh 11aroB
MIOCTPOEHHUS

20

[Toctpoenune ceuenui
B ITUpamMuie, Kyoe 1mo
TpEM TOUYKaM Ha
pé€opax. Cozmanue
BBIHOCHBIX YEPTEXKEN
1 3aIHACh 11aroB
MIOCTPOEHHUS

21

IToBTOpEeHUE
IUTAaHUMETPUU:
Teopema o
IIPONOPLIIMOHANBHBIX
orpeskax. [logobue
TPEYrOJIbHUKOB

22

IToBTOpEHUE
MJIAHUMETPUU:
Teopema Menemnas.
Pacuetsl B ceuennsix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUSA




IIaHUMETPUHA U
CTepPEeOMETpUHU

KontponsHas pabora
" AKCHOMBI
CTEpEOMETPHH.
Ceuenus"

B3aumuoe
pacIoJIOkKEHNE
HpSIMBIX B

MIPOCTPAHCTBE.
Bbubmunoreka POIII

https://resh.edu.ru/subject/lesson/6133/
Bubmmorexa POIII
https://resh.edu.ru/subject/lesson/6065/

CkpemuBaroiuecs
npsiMble. [Ipu3Haku 1

CKPEIIUBAIOIIHNXCS

MPSAMBIX.
[TapamrensHbie
IpsIMBIE B
IIPOCTPAHCTBE

Teopema o
CYIIECTBOBAHUU U
€MHCTBEHHOCTHU
IpsAMOM
NapajuIeIbHON
JAHHOM IIPSIMO1A,
MPOXOISIIEN Yepe3
TOYKY MPOCTPAHCTBA
Y HE JIeKAIlleH Ha
JAHHOW MPSIMOT.
Jlemma o
IepeceyeHu




MapajuIeIbHbIX
MPSAMBIX IIOCKOCTBIO

26

[TapannensHOCTH
TPEX MPSIMBIX.
Teopema o Tpéx
napajuIeIbHbIX
npsMbIX. Teopema o
CKpEILMBAIOIINXCS
MPSIMBIX

27

[TapannensHOE
MIPOCKTHPOBAHHUE.
OcHOBHBIE CBOMCTBA
napajieIbHOTO
MIPOCKTHPOBAHUSI.
N3o0paxkenue
pa3HbIX puryp B
rapasieabHON
MIPOEKITUH

28

[enTpansHas
MIPOEKLHs. YTOJI ¢
COHAIpPaBJICHHBIMU
CTOpPOHaMH. YTOJI
MEXAY NPSIMbIMU

29

3amauu Ha
JI0Ka3aTelIbCTBO U
HCCIIeI0BaHuE,
CBs3aHHBIC C
pacmoioKeHuEM
HpSIMI)IX B




IIPOCTPAHCTBE

30

ITonsarnus:
[apajuIeIbHOCTh
IIPSIMOM U TJIOCKOCTH
B IIPOCTPAHCTBE.
IIpu3naxk
MapajuIeIbHOCTH
MPSIMOM U TUIOCKOCTH.
CaoiicTBa
MapajuIeIbHOCTH
IIPSIMOM U TJIOCKOCTH

Bubmmorexa POIII
https://resh.edu.ru/subject/lesson/6065/

31

I'eomerpuueckue
3a/1a4y Ha
BBIUUCIICHUE U
JI0Ka3aTelIbCTBO,
CBSI3aHHBIE C
M1apaJUIEIbHOCTBIO
HPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

32

IToctpoenue
CEUEHU,
IIPOXOJAIIETO Yepes
JTAHHYIO IPSIMYIO Ha
yepTexe U
[apajuIeIbHOTO
JOPYrou IMpsIMOM.
Pacuér oTHOMIEHMI

33

[TapamiensHas




MPOEKIM,
MPUMEHEHHE IS
MOCTPOCHUS CEYEHUI
Ky0a u
napajuieJenuIe/a.
CaoiicTBa
napajuiesenumnesa u
MIPU3MBI

34

[TapannensHbie
MIJIOCKOCTH.
[Ipu3naku
napajuieIbHOCTH
JIBYX TJIOCKOCTEMN

35

Teopema o
MapaAIJIETbHOCTH U
€IMHCTBEHHOCTH
IUIOCKOCTH,
MPOXOISIIEN Yepe3
TOYKY, HE
MPUHAJIECHKALLYIO
JIAaHHOM INIOCKOCTH U
CIICACTBUS U3 HEE

36

CsolicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
napajuieIbHOCTH
MPSIMBIX TTEpeCceYCHUs
MIPU TIEPECCUCHU U
JIBYX MapajuiebHbIX




IIJIOCKOCTEN TPEThen

37

CsolicTBa
napauIeTbHbIX
IJIOCKOCTEH: 00
OTpe3Kax
napajuIeTbHbIX
MPSIMBIX,
3aKJIIOYEHHBIX MEXIY
napauIeIbHBIMU
IJIOCKOCTSIMH; O
[IEPECCYCHUH IIPSIMOM
C IByMs
napauieIbHBIMU
IJIOCKOCTSIMH

38

IToBTOpEHMUE:
teopema [Tudaropa
Ha IJIOCKOCTH

39

IToBTOpEHMUE:
TPUTOHOMCTPHA
IIPSIMOYT'OJIBHOTO
TPEYroJabHUKA

40

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaJulesenuresa

41

Brraucnenue aimH
OTPE3KOB B KyOe U
MPSIMOYTOJIbHOM
MapajienenuIesie

42

IlepnenukynspHoCT

bubmuorexa [JOK




b IIPSIMOM U
mockocTy. [Ipusnak
NEPIEHUKYIISIPHOCT
U NIPSIMOM U
IIJIOCKOCTH

https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-
8edb-c55b7¢7321c8?

43

IlepnenukynspHOCT
b IIPSIMOM U
mockocTy. [Ipusnak
MEPIEHUKYIISIPHOCT
U NIPSIMOM U
IIJI0CKOCTH

44

Teopema o
CYyILLECTBOBAaHUU U
€IMHCTBEHHOCTH
MIPSIMOM,
MPOXOISIIEN Yepe3
TOYKY IPOCTPAHCTBA
U NEPIEHIUKYIIAPHON
K IUNIOCKOCTH

45

ITmockocTi n
MEPIEHINKYIAPHBIE
UM HpSIMBIC B
MHOFOFpaHHI/IKaX

46

ITmockocTi n
MEPIEHINKYIAPHBIE
UM HpSIMBIC B
MHOFOFpaHHI/IKaX

47

Ilepnenukysp u
HAaKJIOHHAsL.

bubmuorexa [JOK
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-




[Toctpoenne
MEPIIEHANKYIIApa U3
TOYKH Ha MPAMYIO

8b8c-d839e07af2a5?backUrl=%2F02.3%2F10

48

Ilepnenukysp u
HAaKJIOHHAsL.
[Toctpoenne
MEPIEHIUKYIIApA U3
TOYKH Ha MPSAMYIO

49

Teopema o Tpéx
HEepIEeHIUKYIIsApax
(mpsimast u oOpaTHast)

50

Teopema o Tpéx
HEepIEeHIUKYIIApax
(mpsimast u oOpaTHast)

51

Yron mexnay
CKPEIIUBAIOIIUMUCS
MPSIMBIMH

52

ITonck
MEPIIECHANKYISIPHBIX
MPSAMBIX C IIOMOIIBIO
MEPIIECHANKYISIPHBIX
IUIOCKOCTEH

53

OpTtoronanbHOE
MIPOCKTHPOBAHKE

54

[Toctpoenue ceuenui
Ky0a, IPU3MBI,
IIPaBUIILHOM
MMUPAMU/IBI C
IIOMOILIBIO




OPTOrOHAJBLHOU
MPOEKINHU

55

[Toctpoenune ceuenui
Ky0a, IPU3MBI,
IIPaBUIILHOM
MMUPAMU/IBI C
MTOMOIIBIO
OPTOrOHAJBLHOU
MPOEKIINU

56

Cummetpus B
IIPOCTPAHCTBE
OTHOCHUTEIILHO
IIJIOCKOCTH.
ITnockoctn
CUMMETpHUH B
MHOT'OTpaHHUKAX

57

IIpu3nak
NEPIEHUKYIISIPHOCT
U NpsIMOH U
IIJIOCKOCTH KaK
CIIEACTBUE
CUMMETPUH

58

IIpaBunbHBIE
MHOTOTpPaHHUKHU.
Pacuér paccrosuumit
OT TOYKH JI0
IIJIOCKOCTH

59

IIpaBunbHBIE
MHOTOTPaHHUKH.




Pacuér paccrosuumit
OT TOYKHU O0
IJI0CKOCTHU

60

CrniocoObI OITyCTHTD
NEPIEeHIUKYIISAPBI:
CUMMETPUS, CABUT
TOYKH 110
NapajuIeIbHON
IpsAMOM

61

CaBur 110
HeIapauleIbHON
psIMOM, U3MEHEHUE
paccTostHui

62

KonTtponsHas pabora
"B3aumHoe
pacroioxeHne
MpAMBIX U
IIJIOCKOCTEN B
npocrpaHcTae”

63

IToBTOpEHue: yrou
MEXAY NPSAMBIMU Ha
IJIOCKOCTH,
TPUTOHOMETPUS B
IMPOU3BOJIbHOM
TPEYTOJIbHUKE,
T€OpPEMa KOCUHYCOB

64

IToBTOpEHue: yrou
MEXIY
CKpCIIMBAOIINUMHUCA




MMpsIMbBIMHA B
MMPpOCTPaHCTBC

65

I'eomerpuueckue
METO/Ibl BBIYUCIICHUS
yria MExXIy
MPSIMBIMHU B
MHOT'OTpaHHUKAX

66

JIByrpaHHBIN yroJl.
CBOJICTBO TUHEWHBIX

YTJIOB ABYI'PAHHOTO
yria

67

[IepnenqukynspHble
mIockoctu. CBOMCTBA
B3aHUMHO
MePIEHIUKYISIPHBIX
IUIOCKOCTEH

Bubmmorexa POIII
https://resh.edu.ru/subject/lesson/4748/start/

68

IIpu3nak
MEPICHANKYISPHOCT
U IIJIOCKOCTEH;
TeopemMa O NpsMOM
MepECeUCHUs ABYX
ITIOCKOCTEN
MePIEHIUKYISIPHBIX
TPEThEN MIIOCKOCTH

69

[IpssMOyroaBHBIM
napajuielIenumne];
KyO; U3MepeHus,
CBOMCTBA
MPSIMOYT OJIbHOTO




napajjiejacnuieaa

70

Teopema o
JHaroHaIu
MPSIMOYTOJILHOTO
rapajenenunena u
CIICACTBUE U3 HEE

71

CrepeoMerpuueckue
" NPUKITIaIHBIC
3aJ]auu, CBsI3aHHbIC
CO B3aMMHBIM
PacHoIOKEHUEM
MPsAMBIX U IJIIOCKOCTHU

72

IToBTOpEHME:
CKPEIUBAIOIINECS
NpsIMBIE,
napajuleIbHbIE
IIJIOCKOCTH B
CTaHAapPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapaynenbHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXay
CKpCIIMBAOIINUMHUCA
MMPsAMBIMHA B ITPOCTBIX
CUTYyalluIX

74

PaccrosHue oT TOUKH
IO TIJIOCKOCTH,




paccTosiHue OT
MPSIMOM 110
IUIOCKOCTH

75

Brrunciaenue
pacCTOSIHUN MEXTY
CKpEIIMBAOIIUMHUCS
MPSMBIMH C
IIOMOIIILIO
MEPIEHIUKYISIPHON
IUIOCKOCTH

76

Tpéxrpannslii yroi,
HEpaBEHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema ITudaropa,
TEOPEMbI KOCUHYCOB
U CUHYCOB AJIs
TPEXTPAHHOIO yIJIa

77

DJIEMEHTEI
chepuueckoit
TE€OMETPHH:
reoe3UUYECKUE
JIMHUY Ha 3emiie

78

KontponsHas pabora
"Vrasl u
paccrosHus"

79

Cucremaru3anus
3HAHUI
"MHOTOTrpaHHUK U
€ro PJIeMEHTHI"




80

IInpamua. Buist
MIAPAMHUI.
IIpaBuiibHas
nupamMua

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

81

[Ipusma. Ilpsamas u
HAaKJIOHHAsl IPU3MBI.
IIpaBunbHas npusma

bubmuorexa [JOK
https://lesson.edu.ru/lesson/alfaa434-6352-4200-
adaa-e8f21b34170e?backUrl=%2F02.3%2F10

82

[Ipssmont
napajuieIenuIe],
MIPSIMO YT OJIbHBII
napajuiesienumnes, Kyo

83

Beimykieie
MHOTOTpPaHHUKHU.
Teopema Jitnepa

84

Beimykieie
MHOTOTPaHHUKH.
Teopema Jiinepa.
[IpaBunbHbIE U
IIOJIYIIPaBUIIbHBIE
MHOTOTpPaHHUKHU

85

KontponsHas pabora
"MHororpaHHuku"

86

[TonsiTue BexkTopa Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

87

CymMma BEKTOpOB

88

PasHocTh BekTOpOB

&9

IIpaBuio




napajjiejacnuieaa

90

YMHOKEHUE BEKTOpA
Ha 4YUCIIO0

91

Paznoxenue Bekropa
o Oasucy Tpéx
BEKTOPOB, HE
JIe)KAIKUX B OJTHOU
MIJIOCKOCTH

92

CkansipHoe
MIPOU3BE/ICHNE

Bubimorexa POIII
https://resh.edu.ru/subject/lesson/5723/

93

Brruncnenue yria
MEXOY BEKTOpaMU B
MPOCTPAHCTBE

94

[Ipocreiimue 3axaun
C BEKTOpaMu

95

[Ipocreiimue 3axaun
C BEKTOpaMu

96

[Ipocreiimume 3axaun
C BEKTOpaMu

97

[Ipocreiimume 3axaun
C BEKTOpaMu

98

O00011IEHNE U
cucreMaTrui3alius
3HAHUHI

99

O00011IEHNE U
cucreMaTrui3alius
3HAHUHI

100

HUrorosasa




KOHTpOJIbHast paboTa

101 Urorosas
KOHTpOJIbHast paboTa

O00011IEHNE U
102 cUCTEMAaTHU3aIus
3HAHUHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




11 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHBIE pecypchl

IToBTOpEHUE TEMBI
"KoopaunaTsl BEKTOpa Ha
IJIOCKOCTH U B
npocrpaHcTae”

[ToBTOpEHME TEMBI
"CxansipHoe Mpou3BEeIACHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Bbruncienue yria Mexay

BEKTOpaMH B POCTPaHCTBE"

[ToBTOpEHME TEMBI
"YpaBHEeHHE NTPSAMOI,
MPOXOJSIIEN Yepe3 IBE
TOYKH"

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTHU B OTPE3KAX

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTHU B OTPE3KAX

BekropHoe npousseneHue

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE




IIPOrpaMMUpPOBaHKE

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOrPaMMHUPOBAHUE

10

AHaTUTHYECKUE METOIbI
pacdéra yria Mexay
MPSIMBIMHU B
MHOTOTpaHHUKAaX

11

AHATUTHYECKUE METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMMU B
MHOTOTpaHHUKAaX

12

dopmyiia pacCTOSIHUSA OT
TOYKH A0 IINIOCKOCTHU B
KOOpaMHaTax

13

HaxoxneHnue pacctosiHuii OT
TOYKH JI0 THIOCKOCTH B KyOe

14

HaxoxneHnue pacctosiHuii OT
TOYKH JI0 TUNIOCKOCTHU B
IIPaBUIILHOM NTUpaMUe

15

KontponsHas pabora
" AHanmuTHYEeCKas
reoMerpus’"

16

CeueHMst MHOTOTPAHHUKOB:
CTaHJIapTHbIE
MHOTOTpPaHHUKHU

17

CeueHMst MHOTOTPAHHUKOB:
METO/I CIIEI0B




18

Ce‘-IeHI/ISI MHOFOFpaHHI/IKOBI
CTaHZ[apTHI)Ie IIJIOCKOCTH,
HGpGCC‘-IGHI/ISI HpﬂMLIX nu
IIOCKOCTEH

19

[TapamiensHble IpsIMBIE U
IUIOCKOCTHU: TIapaJljie/IbHbIE
CCUCHUA

20

[TapamiensHble IpsIMBIE U
IUIOCKOCTH: PACUET
OTHOIIIEHUI

21

[TapamiensHble IpsIMBIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpCIIMBAOIINUMHUCA
IMPpsAMBIMHA

22

[IepnenqukynspHble
IIPSIMBIE U TUIOCKOCTH:
CTaHJAapTHBIE NaphI
MEPIEHIUKYIISIPHBIX
IIJIOCKOCTEHN U IPSIMBIX,
CUMMETPUH
MHOT'OTPaHHUKOB

23

[IepnenqukynspHble
IIPSIMBIE U TUIOCKOCTH:
TeOpeEMa O Tpex
MEPIEHIUKYIISIpax

24

[lepnenukynspHbie
IIPSIMBIE U TUIOCKOCTH:
BBIUMCIICHUS JJIVH B
MHOT'OTpaHHUKAX




25

IToBTOpEenue: miomanu
MHOTOYT'OJIbHUKOB,
(hOpMyITBI TS TUTOIAIEH,
COO0paxeHus mo00us

26

IToBTOpEenue: miomanu
MHOTOYT'OJIbHUKOB,
(bOpMyITBI TS TUTOIAIEH,
COO0paxeHus mo00us

27

IToBTOpEenue: miomanu
MHOTOYT'OJIbHUKOB,
(hOpMyITBI TS TUTOIAJIEH,
COO0paxeHus moa00ust

28

[Inomanu ceuenuit
MHOTOT'PaHHHUKOB: TIJIOIIAH
ITOBEPXHOCTEH, pa3pe3aHust
Ha YacTH, COOOpakeHUs
no100ust

29

[Inomanu ceuennit
MHOTOT'PaHHUKOB: TIJIOIIAH
ITOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHUs
no100ust

30

KontponsHas pabora
"[ToBTOpEHUE:
MHOTOT'PaHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

O05BéM Tenma. O0beM
PSIMOYTOJTBHOTO
napasuiesieure/ia

Bubmmorexa POIII
https://resh.edu.ru/subject/lesson/4904/




32

3anaun 00 yIBOCHHUH Ky0a, O
KBaJpatype Kyoa; o
TPHUCEKIIUHU yTiia

33

CrepeoMeTpuiecKue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuieNienumneaa

34

[Tpuknagneie 3a1a4u,
CBSI3aHHBIE C BHIYHCIICHUEM
00BEMa IPSIMOYTOJIBHOTO
napaJiesienunena

35

OOBEM PSAMON TIPU3MBI

Bubmmorexa POIII
https://resh.edu.ru/subject/lesson/5629/

36

CrepeoMeTpuiecKue 3a/1auu,
CBSI3aHHBIE C BEIYHCIICHUEM
00BEMOB TIPSIMOIA TTPU3MBI

37

[Tpuknagneie 3a1a4u,
CBsI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI

38

Brruncnenue o0bEMOB TeI ¢
TIOMOIIBIO OITPEIEITIEHHOTO
unTerpana. O0bpém
HAaKJIOHHOM IIPU3MBI

39

Brruncnenue 00bEMOB Te ¢
TIOMOIIBIO OITPEIEITIEHHOTO
unTerpana. O0bpém
nrupaMuabl

40

dopmyrna 00bEMa
nupamuabl. OTHOILIEHKE

bubmuoreka [JOK
https://lesson.edu.ru/lesson/c38a768d-




00BEMOB MHPaAMUJI ¢ OOITUM
yrIoM

8281-4567-8ace-
0d2c38f0fcle?backUrl=%2F02.3%2F10

41

®opmyna o6béMa
nupamuabl. OTHOILIEHKE
00BEMOB MHpPaMUJI ¢ OOIITUM
yriaoM

42

CrepeomMeTpuiecKue 3a/1auu,
CBSI3aHHBIE C 00bEMaAMHU
HAaKJIOHHOM IIPU3MBI

43

CrepeomMeTpuiecKue 3a/1auu,
CBSI3aHHBIE C 00bEMaAMHU
MU PAMHTBI

44

[Ipukiagaeie 3aga4m 1o
teme "O0bEMEI TET",
CBsI3aHHBIE C 00BEMOM
HAaKJIOHHOM IIPU3MBI

45

[Ipukiagaeie 3aga4m 1o
teme "O0bEMEI TET",
CBSI3aHHBIE C 00BEMOM
MU PAMH/TBI

46

[Tpumenenne 00BHEMOB.
Berunicienue paccTosiHus 10
TUIOCKOCTH

47

KontponsHas pabora
"O6BEM MHOTOTpaHHUKA"

48

[unuHapuyeckas
MMOBEPXHOCTH, 0Opa3yroIue
HWIHHAPUYECKOU

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




IIOBEPXHOCTH

49

Munmunap. Hpsamoi
KPYTOBOW LIMJIMHJD.
[Inomans MoBEpXHOCTH
LWIMHIpa

50

Konnueckast mOBEpXHOCTS,
o0Opa3yroIne KOHHIECKOM
nosepxHoctu. Konyc

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

51

Ceuenue KoHyca
IIJIOCKOCTBIO, NTapaJIEIbHON
IJIOCKOCTU OCHOBAHUS

52

VY ceu€HHBIN KOHYC.
N300pakenne KOHYCOB H
YCEUEHHBIX KOHYCOB

53

[Tnomans 6oKOBOM
MMOBEPXHOCTH U TOJIHOU
MMOBEPXHOCTH KOHYCA

54

[Tnomans 6okoBOWM
MOBEPXHOCTH U MOJIHOU
MMOBEPXHOCTH KOHYCA

55

CrepeomeTpuieckue 3a1auu
Ha JI0Ka3aTebCTBO U
BBIYUCIICHHUE, TIOCTPOCHUEM
CEYCHUH LWIMH/pA, KOHYyCa

56

CrepeomeTpuieckue 3a1auu
Ha JI0Ka3aTebCTBO U
BBIYUCIICHHUEC, TIOCTPOCHUEM
CEYCHUH LWIMHJpA, KOHYyCa




57

[Tpuknagneie 3a1a4u,
CBSI3aHHBIE C UIMHIPOM

58

[Tpuknagneie 3a1a4u,
CBSI3aHHBIE C UJIMHIPOM

59

Cdepa u map

Bubmmorexa POIII
https://resh.edu.ru/subject/lesson/4034/

60

[Tepeceuenue cdepsl u mapa
¢ wiockocThi0. Kacanue
mapa 1 cepbl MI0CKOCTHIO.
Bun u nzo6paxkenue mapa

Bubmmorexa POIII
https://resh.edu.ru/subject/lesson/5525/

61

[Tepeceuenue cdepsl u mapa
¢ wiockocThi0. Kacanue
mapa 1 c(epbl MI0CKOCTHIO.
Bun u nuzobpakenue mapa

62

YpaBaenue chepsl.
[Tnomans chepst u e€
yacTeu

63

Cummerpus cdepsl U mapa

64

CrepeomeTpuieckue 3a1auu
Ha JI0Ka3aTebCTBO U
BBIYHCJIICHUEC, CBA3aHHBIC CO
cdepoii u mapom,
MMOCTPOCHUEM UX CEUEHUU
TUTOCKOCTBIO

65

CrepeomeTpuieckue 3a1auu
Ha JI0Ka3aTeNbCTBO U
BBIYHCJICHUEC, CBA3aHHBIC CO
cdepoii u mapom,
MMOCTPOCHUEM UX CEUEHUU




IIJIOCKOCTBIO

66

[Tpuknagneie 3a1a4u,
CBsI3aHHBIE CO Cepoii u
rapom

67

IToBTOpEHUE: OKPYKHOCTH
Ha IJIOCKOCTH, BBIYUCIICHUS
B OKPYKHOCTH,
CTaHJapTHBIE MOA00US

68

Paznuunbie koMOWHAIIMN TET
BpAILCHHUS U
MHOT'OTPaHHUKOB

Bubmmorexa POIII
https://resh.edu.ru/subject/lesson/4906/

69

3anauu o teme "Tena u
MTOBEPXHOCTH BpalieHus"

70

3anauu o Teme "Tena u
ITOBEPXHOCTH BpalieHus"

71

KonTtponeHas padota "Tena
Y IOBEPXHOCTH BpaleHus"

72

O06wém nunuaapa. Teopema
00 00BbEMe mpsIMOTO
LUINHAPA

73

Brruucnenue o0EMOB TET C
TIOMOIIBIO OITPEIEITIEHHOTO
uHTerpana. O0sEM KoHyca

74

[Tnomaay 60K0BOM 1
ITOJTHOW ITOBEPXHOCTH
KOHYyca

75

CrepeoMeTpuiecKue 3a/1auu,
CBsI3aHHBIC C BBIYUCJIICHUEM




00BEMOB MIIIMHPA, KOHYCA

76

[Tpuknagneie 3a1a4u 1Mo
teMe "OO0BEMBI U TUTOTIAIN
noBepxHocTen Ten"

77

O0BEM mapa 1 mapoBoro
cekropa. Teopema 00
o00néme mapa. [Tnomanp
cdeprl. CTepeoMeTpudecKue
3a]1auu, CBsI3aHHBIC C
BBIYUCIICHUEM 00BEMOB
1Iapa, mapoBOTO CerMeHTa 1
IIApOBOTO CEKTOpa

78

[Ipukiagaeie 3aga4m 1o
teme "O0BEMEI Ten",
CBSI3aHHBIE C 00BEMOM IIapa
Y TUTOIIAJIBI0 ChepBhl.
CoOOTHOIIIEHUS] MEXTY
TUTOUIAJSIMH MIOBEPXHOCTEN
1 00BEMaMU OJOOHBIX TET

79

[Tono6HbIE Tena B
npocrpanctse. 3meHenne
o0Béma mpu o 100uu.
CrepeoMeTpuiecKue 3a/1auu,
CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB Tel U TUIOMIACH
IIOBEPXHOCTEH

80

KontponsHas pabora
"[Tnomaan MOBEpXHOCTH U
00BEMBI KPYTIIBIX T




81

JIBM>KEHUSI MPOCTPAHCTBA.
OtoOpakenus. JIBrKeHUS U
paBeHcTBO Quryp. O6mue
CBOMCTBA JIBUXKEHUI

82

Bunnl nBmkeHuit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpaIbHasl CHMMETPH,
3epKaJIbHasi CAMMETPH,
IIOBOPOT BOKPYT NPAMOU

83

[TpeoOpazoBanwmst MOI00HSL.
[Tpsmas u cdepa Ditnepa

84

I'eomerpuueckue 3anaumn Ha
NMPUMCHCHUC IBUKCHUSA

85

KontponsHas pabora
"BexTopsl B npocTpaHcTBe"

86

O6o06m1aroriee MOBTOpEHHE
11 noHsATHIA U METOJIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTU3aLus
3Hanuit: "l[lapannenbHoCcTh
MPSAMBIX U INTIOCKOCTEN B
npocrpaHcTae”

87

O6o06m1aroriee MOBTOpEHHE
11 nmonsATHii 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTU3aLus
3HaHMM: "BekTopsl B
npocrpaHcTae”

88

O6o06m1aroriee MOBTOpEHHE




11 nmonsATHii 1 METOHOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUs
3HaHUM: "BekTopsl B
npocrpaHcTae”

&9

O6o06m1aromiee MOBTOpEHHE
11 nmonsATHii 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTU3aLus
3HaHuit: "O0bemM
MHOTOTpaHHUKa"

90

O6o06m1aromee MOBTOpEHHE
11 nmonsATHii 1 METOHOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTU3aLus
3HaHuit: "O0bemM
MHOTOTpaHHUKa"

91

O6o06m1aroriee MOBTOpEHHE
11 noHsATHIA U METOJIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aLUs
3Hanui: "Ilnomanu
MMOBEPXHOCTH U OOBEMBI
KpyTJbIX Ten"

92

O6o06m1aroriee MOBTOpEHHE
11 moHsATHIA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3AIUs
3HaHui: "Ilnomanu




MMOBEPXHOCTH U OOBEMBI
KpyIJbIX Ten"

93

Hrtorosast KOHTpoIbHAA
pabora

94

Hrtorosast KOHTpoIbHAA
pabora

95

[ToBTOpEHUe, 06001ICHNE 1
cUCTEeMaTU3als 3HAHUI

96

Hcropus pazsutus
CTEpEOMETPUHN KaK HayKu U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

97

Hcropus pazsutus
CTEpEOMETPUHN KaK HayKu U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

98

Hcropus pazsutus
CTEpEOMETPUHN KaK HayKu U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

99

Hcropus pazsutus
CTEpEOMETPUHN KaK HayKu U
€€ poJIb B pa3BUTUHU




COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOT U

100

Hcropus pazsutus
CTEpEOMETPUHN KaK HayKu U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

101

Hcropus pazsutus
CTEpEOMETPUHN KaK HAyKu U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

102

Hcropus pazsutus
CTEpEOMETPUHN KaK HayKu U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Maremaruka. ['eometpust, 10 knacc/ Mep3nsak A.T'., Homuposckuii JI.A.,
[TomsikoB B.M.; mox penakuumeit [lononsckoro B.E., O6miecTBoO ¢ orpaHMueHHON
otBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiinonepHoe
obmectBo «M3naTenscTBO «IIpocBenienue»

* Maremaruka. ['eometpus, 11 kimace/ Mep3nsak A.T'., Homuposckuii JI.A.,
[TomsikoB B.M.; mox penakuumeit [lononsckoro B.E., O6miecTBo ¢ orpaHMueHHON
otBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiinonepHoe

obmectBo «M3aaTenscTBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

®I'OC. I'eomerpus. YrinyOneHHBIN ypoBeHb. CaMOCTOATENIbHBIC U KOHTPOJIbHBIE
paboTtel. CamocTosTenbHbIe paboThl. 10 Ki1acc Mep3isik AT

®OI'OC. I'eomeTpus. YriryOneHHbIN ypoBeHb. CaMOCTOSATEbHBIC U KOHTPOJIbHBIE

paboTtel. CamocTosiTennbHbIE paboThl. 11 kimacc Mep3msak AT |

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET
bubnuorexa POII https://resh.edu.ru/subject/17/10/ bubmuoreka [IOK

https://lesson.edu.ru/lesson/






