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HOACHUTEJBHAA 3AIINCKA

[Tporpamma 1o anreOpsl ¥ HAYaJl MATEMATHYECKOTO aHAIN3a Ha YPOBHE
OCHOBHOT'O 0011ero o0pa3zoBanus mnojarororieHa Ha ocHoBe ®I'OC COO, ®OII
COO, Konuenmuu mnpenoaaBanusi mareMatuku B Pocculickoit ®enepamuu
(yrBepxaeHa pacnopsbkenueM lIpaButensctBa Poccuiickoit ®epepauun ot 9
anpens 2016 ™ Ne 637-p), denepanbHoii pabodeil mporpamMmbl BOCIIMTAHHUS, C
y4€TOM pacrpeAesi€HHbIX M0 KJaccaM MPOBEPSEMbIX TpeOOBAaHUN K pe3ysibTaTam
OCBOCHHS OCHOBHOM  0Opa3oBaTeIbHOM  TporpaMMmbl  CcpeaHero  oOIero
oOpa3oBaHUs.

[TosicHuTeNbHAS 3aMKCKa OTPaKaeT OOIIKE IeNIA U 3aa91 U3yUYCHUS areOpbl
¥ Ha4yaJl MaTeMaTHYEeCKOr0 aHajIn3a, MECTO B CTPYKTYype yueOHOTO IJIaHa, a TaKKe
MOJXOIbI K OTOOPY COJIEpKAHUS U ONPEJIEICHUIO TUIAHUPYEMBIX PE3YIbTATOB.

Conepxanue OOYUYEHHsI PACKPBIBAET COJCPKATEIbHbIC JIMHUU, KOTOPHIC
MpeIaratoTcs JUisl 00s3aTeIbHOTO M3YYEHUS B KaXJIOM KJIacce Ha YPOBHE
CpeliHero o01Iero oopa3oBaHus.

[Inanupyembie pe3yiabTaThl OCBOCHHUS MPOTPaMMBI MO alredpe W Havajiam
MaTeMaTU4YeCKOro  aHaju3a  BKJIIOYAIOT  JIMYHOCTHBIC,  METalpeIMETHbIC
PE3yNbTaTHI 32 BECh MEPHUO] 00YUEHHUSI Ha YPOBHE CPEeIHETo 00Iero oopa3oBaHus,
a TaKXe MPEeIMETHBIE TOCTUKEHUSI 00YJarOIIErocs 3a KaxX bl ToJ1 00y4YeHHS.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPE/IMETA «I'EOMETPUS»

I'eomerpust sBasieTcss OOHUM M3 0a30BBIX KYpCOB HAa YpPOBHE CPEIHErO
o0miero oOpa3oBaHMsl, TaK KaKk 00€CIIeYMBAET BOZMOKHOCTh U3YUYEHMSI AUCLIUILIINH
€CTECTBEHHO-HAYYHOW HANpaBIE€HHOCTH U MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHWE,  (OpMHpPyeMOe  MpU  U3YUYEHHUH
0Oy4aloOLMMUCS TMOHSATUIHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUM LEMOYKHU JIOTUYECKUX YTBEPKACHUM IIPU PEILICHUH T'€OMETPUYECKUX
3ajlady, YMEHHE BBIJIBUTaTb M OINPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS MPU PEIICHUM 3a]1a4 €CTECTBEHHO-HAYYHOr'O LMKJIA, B YACTHOCTH
bu3nUecKux 3aaay.

[lenb ocBoeHus nporpaMmbl yueOHOTo Kypcea «I'eomeTpus» Ha yriayOiaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIIOCOOHOCTEH OOydYalomMXCs MpH
M3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHO obnactn «MareMaTtuka u
nHpopMaTruka»  4epe3  OOeCIleUeHHEe  BO3MOXKHOCTH  IPHOOpETCHHS U
UCIIOJIb30BaHUsl Oojiee TyOOKMX TEOMETPUYECKUX 3HAHUW U JICUCTBUM,



cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPo(heCCHOHATBHOTO
o0Opa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMaTHKHU.

[IpuopuTeTHBIMU 3aJlayaMu Kypca T€OMETPUU Ha YIUIyOJIEHHOM YPOBHE,
PACHIMPSAIONIMMH U YCUIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacIIfpeHue MpeCTaBiICHUsI 0 TEOMETPUHU KaK YacTH MUPOBOW KYJIbTYpPHI U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopmMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTrypax Kak o
BAKHEHUIIMX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OIMUCHIBATH M HU3yYaTh
pa3HbIC SIBJIEHUS OKPYKAOLIEr0 MUPA, 3HAHUE MOHATUWHOTO arapara 1o pasaeiny
«CtepeoMeTpus» yueOHOTo Kypca reOMEeTpHUH;

dbopMupoBaHHE€  YMEHHMS  BJAJeTh  OCHOBHBIMH  TOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMM CBOWCTBaMHU, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE WX TPUMEHSITh, YMEHHS JIOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpoBaHUE YMEHHS pacliO3HAaBAaTh HA YepTEkKaxX, MOJACIAX U B PEaIbHOM
MUpE MHOTOTPaHHUKU M Tela BpalleHUs, KOHCTPYUPOBATh TE€OMETPUUYECKHUE
MOJIENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTU4YeCKUX TEeOopuid, (pOopMHUpOBaHUE MMOHUMAHUS POJIM AKCMOMATUKH TPHU
IIPOBEJICHNUH PACCYKICHUN;

dbopMupoBaHUE yMEHUS BIAACTh METOJAMHU JOKA3aTeIhCTB W aJITOPUTMOB
pElIeHHs, YMEHUSI WX TPUMEHSTh, MPOBOJUTH JIOKa3aTelIbHbIE PACCYKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIepKaHUEM,
(dbopMHpoBaHUE MPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKa3aTelIbCTB  IPH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKH B TIPOBEICHUH
JeTYKTUBHBIX PACCYXKICHUM;

pa3BUTHE H COBEPIICHCTBOBAHWE WHTEIUIEKTYAJIbHBIX U  TBOPUYECKUX
CIOCOOHOCTEN 00yUarOIMXCsl, TO3HABATEILHON aKTUBHOCTH, MCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATILHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHsI DPaCIO3HABaTh TMPOSBICHUS T€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX XMU3HEHHBIX CUTYAlUSX W MPU U3YUYECHUH JIPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHUS pEATbHBIX CHUTYallUid, HMCCIENOBAaHUS MOCTPOSHHBIX MOJIEJEH,
HMHTEpIPETAlNK MOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMM COJIEpKATEIBHBIMU JUHUAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «kmaccax sBusaroTcsa: «lIpssMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukn», «Tema Bpamenus», «BexkTtopel u  KoOpAMHATHI B
MPOCTPAHCTBEY, «JIBUXKEHUS B IPOCTPAHCTBEY.



ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OIEPUPOBATH
MOHATUSAMUY», PEICBAHTHBIMM T'€OMETPUU Ha YIIyOJEHHOM YpOBHE OOydeHHUS B
1011 kiaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSM Y4eOHOIO Kypca, a
dbopMupoBaHUE JIOTUYECKUMX YMEHHMH  pachpelensercss He  TOJIbKO IO
coJiep KaTeNIbHBIM JIMHHSIM, HO M 10 Tofam oOydenus. Coaepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoueit
MpOTpaMMBbl, paclpeie€HHbIM 10 ToJaM OOYy4YeHHMs, CTPYKTYpUPOBAHO TaKuUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0yYaroIIHuecs
oOpamaiuch  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHATUAMH U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYMATENbHO, C
cOOJII0ICHUEM TIPUHITUIIA IPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIIIYIO
CUCTEMY N€OMETPUUYECKUX MPEICTABICHUN O0YUarONIUXCS, paclIupsis U yriayOsss
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexo K U3y4EHUIO TEOMETPUHU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3nath  yciuoBus i auddepeHumanuu 00ydeHHs,  MOCTPOCHUS
WHJIMBUAYAJIbHBIX 00pa30BaTeNbHBIX MpPOrpaMM, OOECHEYUTh YrIyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIIsioIIel yueOHoro mpeamera «MaTemaTukay;

MOJIFOTOBUTHh OOYYAIOMIUXCS K MPOJODKCHUIO HU3YYEHHS MaTEMaTUKH C
ydu€toMm BbIOOpa Oyayiei mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHanbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebGHoro kypca «l'eomerpusi» Ha yriayOn€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 yaca B Hezento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEPEOMETpUU. Touka, npsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKcHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pECEKArOIInecs,
IapajulesIbHble M CKpelIMBaromuecss mnpsmble. [IpU3HakuM CKpemmBarOIMXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapalIeIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIICIBHOCTD TPEX MPAMBIX, [1apaUICIbHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOWCTBA MapajJIEIbHOTO NPOEKTHpoBaHUs. W300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUH. YTJbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIY IPSAMBIMUA B IpOCTpaHCTBE. [lapanienbHOCTh IUIOCKOCTEN: MapajuiesibHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpa’lp, NapauleJenumne],
MMOCTPOEHUE CCUCHU.

IleprieHIUKYISAPHOCTD HPSIMOM U IUNIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAJJIEIBHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYJISp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

Yribl B NPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IUIOCKOCTBIO, ABYTIPAaHHBIN
yIoJI, JIMHEWHBIM yIoJl ABYTPAHHOTO yria. TpEXTrpaHHBIM U MHOTI'OTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpasHHuKH

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — INapajuleJIelUIE] U €ro  CBOWCTBA.
Kparuaiimime myTM Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema Oiiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronpHas mnupamumia,
npaBwibHas W yceu€HHass nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHei



IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpaHHMKM: IIPaBUJIbHAS IIpU3Ma U
npaBUJIbHAS TNUMpaMUjia, MpPaBWIbHAs TPEYTrojbHAsl NUpaMua WU TPaBUIbHBII
TeTpa’ap, KyO. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’3p,
TONEKAdP U UKOCABP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pE&Opa, JauaroHaid, YIJIbL
[Inomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMOW MPHU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABWIBHOW NUPAMUIBI,
TeopeMa O IUIOLAAU yCEUEHHON TUPaMUIbI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHThl CHMMETPUM  IMPABUIbHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B MPABWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
NapajuleNIenuneaa, CUMMETPHUS MPABWIBHBIX IPU3M, CHMMETPHUS NPABUIBHON
MMUPAMU/IBI.

BekTOopbl 1 KOOPANHATHI B MPOCTPAHCTBE

[loHATHS: BEKTOp B IMPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIOKEHUE
U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJbKHUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOMCTBA CIOKEHHS BEKTOpOB. CBOMCTBAa YMHOKEHHUSI BEKTOpA Ha YHCIIO.
IloHATHE KOMIUTaHApHBIE BEKTOPHL. [IpH3HAaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamtenenunena. Teopema O pas3lIOKEHUH BEKTOpa II0  TPEM
HEKOMIUIAHApHBIM ~ BeKkTopaM. IIpsMoyrosibHass  cucremMa  KOOpPJAMHAT B
npoctpadcTBe. KoopaunaTel BekTopa. CBs3b MEXIAy KOOPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEXIy Bekropamu. CKalspHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsiTust: UOUIMHApPUYECKass MOBEPXHOCTb, KOHUYECKass MOBEPXHOCTb,
cepuueckas IOBEPXHOCTb, OOpasyrolue MoBepxHocTeld. Tema BpaleHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmMmHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
mapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM NpU3MBbl, IWINHIPA, MUpaMHUIbl U KoHyca. OOBEM mIapa U HIapOBOTO
CErMEHTA.



KoMOuHnanuu Tenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHIP, OIHKCaHHas oOKojo uwiauHApa. Ilepeceduenune cdepbl u mapa ¢
miockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHUK WJIH TEJO
BpaIlCHUS.

[1nomans MOBEPXHOCTH HWIMHApA, KOHYyca, IUIOMAAb cepbl U e€ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANECH MOBEPXHOCTEH
nono0HeIX Quryp. IlpeoOpazoBanue mnogodus, romoreTus. PemieHue 3agau Ha
IJIOCKOCTH € UCITOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceuyeHUt MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUEHUs LIMIIMHIpA
(mapayyienbHO M TMEPIEHAUKYISIPHO OCH), CEUECHHS KOHyca (mapajieiabHbIe
OCHOBAHMIO U TIPOXOJIALIME YEPE3 BEPILHHY), CEUYEHHS 1Iapa, METOAbI IIOCTPOCHHUS
CEYEHMII: METOJ CJIEI0B, METOJ] BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYyIIeH MIOCKOCTH.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHctBe. Omnepanmm Hajx BekTopamu. BekxTopHoe
YMHOXKEHHE BEKTOpoB. (BoOWCTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHas
cucTemMa KoopauHat B npoctpancTBe. Koopaunarel BekTopa. PaznoxkeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ MNpPU PEIICHUH T'€OMETPUUYECKUX
3azay.

JIBUKeHUsI B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpakeHus. JBuKeHUST U PaBEHCTBO GUTYD.
OO6mue cBoiicTBa JBIWKEHUH. Buasl JIBIKEHUH: NapaUleIbHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpHS, 3€pKajbHas CUMMETpPHs, MOBOPOT BOKPYI MpPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BociuTaHue:

c(hOpMUPOBAHHOCTD TPAXKIAHCKON MO3UIIMKM 00YyYaIOIIEeTrocs: Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIMAJbHBIMU HWHCTUTYyTAMHM B COOTBETCTBUM C UX
(YHKIIUSIMUA 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PakTaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOU IIKOJIBI,
WCITOJIb30BAaHUE JTHX JOCTIDKCHMA B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMMKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoiaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCTBIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETo;

4) 3cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs JSCTETUKY MAaTeMaTHYE€CKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCTIPUUMYNBOCTH
K MaTEMaTUYECKUM acCIleKTaM pa3jMyHbIX BUJOB UCKYCCTBa;

5) pusuveckoe BoCIUTAHHE:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUU H
OTJIbIXa, peryispHas (u3nuecKkass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTENBHON IESITENBHOCTBIO;

6) TpynoBOe BocniuTaHMe:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYAOIIO0Us, HWHTEpeC K
pasnmuuHbiM  cpepam  TPOodECCUOHATIBHOM  JIESITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oymymieli mpodeccur W pealn30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33J1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYpPhl, TIOHUMAaHHWE BIUSHUS
COLIMAJIbHO-D)KOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBHOM
Cpellbl, 0OCO3HAHME TJIO0ATLHOTO XapaKTepa dKOJIOTHICCKUX MPOOIeM, OpUCHTAIIHS
Ha TPUMCHCHHE MAaTeMaTWYeCKMX 3HAHWWA IS pEIIeHHWs 3amad B 001acTH
OKpY XKaromel cpejpl, IIAHUPOBAHUE TIOCTYNIKOB M OICHKM HMX BO3MOKHBIX
MOCJICJICTBUM ISl OKPY>KArOIIei Cpe/ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH W OOIIECTBEHHOM  MPAKTUKH, TIMOHWMaHUE
MaTEMaTUYECKON HayKh Kak cQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTaloB €&
pPa3BUTHS W 3HAYUMOCTH I Pa3BUTHS ITUBWIN3AIANA, OBJIAJCHHE SI3bIKOM
MaTeMaTUKH W MaTEeMaTHYeCKON KyJIbTypOH KakK CpEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYIO W HCCIEIOBATENBCKYIO NEITEIbHOCTh
UHAUBUIYAIBLHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS

ba3oBbie Jiornyeckue JaeiicTBUA:

BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXAYy TMOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATHN, YCTAHABIUBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAHUS JIJIs1 000OIICHHS M CPAaBHEHMSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;

BOCIIPpUHUMATh,  (QOPMYJIUpPOBaTH W  NIPeoOpa3oBBIBATh  CYXKJICHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISAITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUYUS
B (¢akTax, JaHHBIX, HAOIIOJCHUSAX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUHU IS
BBISBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

J€NaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIFOUECHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOAUTEH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;



BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUaHTOB  pelIeHUs, BbIOMpaTh HaumOoJiee TMOAXONAIIMA ¢ Y4€TOM
CaMOCTOATENBLHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBU:

HCIIOJb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINIO0, MHEHHE;

MIPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEIOBAHHE
10 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro o0beKTa, sIBJIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIOACHHUSA, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIEHNU;

MIPOTHO3UPOBAaTh BO3MOXXKHOE pAa3BUTHE IIpollecca, a TaKXKe BbIJIBUIATh
MPEANOJIO0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISITh ACPUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I pEUIeHUs 3a]1auH;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOUHUKOB PA3JIMYHBIX TUIOB, aHATU3UPOBATD,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpHUpPOBaTh WH(OpMAIHIO, MPEJACTABIATh €€ B pa3Iu4HBIX (popmax,
WUTIOCTPUPOBATh TpaUuecKy;

OLICHUBATH HaJIEXKHOCTh uHdopmauu 1o CaMOCTOSITEIILHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMmmyHuKkaTHBHBIE YHHMBeEpPCcaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYIIMPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W TMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jaqd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJI¢ OOCYKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbl, pemaeMOl 3adaud, BBICKA3BIBATh WJCH, HAIlCJICHHBIC HA TIOUCK
pEIICHHS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
nuasora, oOHapy>XKMBaTh Pa3jIudyue U CXOJICTBO IMO3HUIIMNA, B KOPPEKTHOU (dopme
(hOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;
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MPEACTABIATh PE3YJIbTATHl PEUICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIIEOBaHMUs,
IPOEKTa, CaMOCTOATENIHHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
MpPEe3eHTAlUU U OCOOEHHOCTEN ayIMTOPHUH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PEIIECHHUS 3a/1ayy, BRIOMpATh COCOO pelieHus C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH ¢ Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJJIEKT:

BJIAJETh HABBIKAMM  IIO3HABATEJIbHON  peQuieKCMM  Kak  OCO3HaHHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAIETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca W pe3yibTara pelieHHs
MaTeMaTUYeCKOH 3aauu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3aauH,
BHOCUTBH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIbCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSCHATH PUUNHBI
JOCTUKEHUS WM HEJIOCTHXKEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIBHOCTD:

NOHUMAaTh M KCIOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIWBUIYaTbHOU
paboThl Mpu pelleHHH Y4eOHbIX 3aJady, NpPUHUMATh IeJlb COBMECTHOMN
JeSITENbHOCTH, TUIAHUPOBAaTh OPTaHM3AIMI0 COBMECTHOW paboThl, pacrpeneisTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYX JaTh IMPOIECC W pe3yiabTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B IPyNNOBBIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMbD» W HHBIE), BBIIOJHATH CBOK 4YacThb pabOThl W
KOOPAUHUPOBATh CBOM JACHCTBUS C JPYTMMH 4YI€HAMHU KOMAaHIbl, OLICHUBATH
KayecTBO CBOETO BKJIaJa B OOLIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

NPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca o0yyaronuiics HayIuTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMHU TOHSATUSIMH CTEPEOMETPUU TPHU
pelIeHry 3a1a4 U MPOBEICHUN MAaTEeMAaTHUYECKUX PACCyKICHUM;

e TIPUMEHSITh aKCHOMbI CTEPEOMETPUU U CIEACTBUSI U3 HUX IPU PEIICHUU
F€OMETPUYECKHUX 33/1a4;
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KJIAaCCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJTHO  ONEpPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C yIrjJaMd B
IPOCTPAHCTBE: MEXIY MNPSMBIMH B TPOCTPAHCTBE, MEXKAY MNPSIMONH U
IJI0CKOCTBIO;

CBOOOJTHO OTNIEPUPOBATH MOHATHUIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO paclo3HaBaTh OCHOBHBIE BHUAbl MHOTOTPAHHUKOB (IIPU3MA,
nupamuja, NpsMOYyToJIbHBINA Mapaienaenunes, Kyo0);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMS  AJIs
KJ1accuuKanuu;

CBOOOJHO  OMepUpoBaTh MOHATUAMM, CBA3AHHBIMH C  CEUYEHUEM
MHOT'OI'PaHHHUKOB TUIOCKOCTBIO;

BBITIOJTHATD napasuieiabHOE, HEHTPaJIbHOE " OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BBITIOJHATh M300pakeHust Guryp
Ha TJIOCKOCTH;

CTPOUTH CEYEHHUS MHOTOTPAHHUKOB PA3TUYHBIMU METOIAMH, BBITIOIHSATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEpXY, COOKY, CHU3Y;

BBIYMCIIATh  ITUIOHIAJAM  MOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpuU3Ma,
MUpaMKJIa), TEOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOpMYII;

cBOOO/IHO ONEPUPOBATH MOHITUSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHUMMETPHUM, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
durypsr;

CBOOOJHO OINEpUPOBaTh MNOHATHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpIHMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATH JEHCTBUS HaJl BEKTOPaMU;

pemarh 3aJadyd Ha JIOKa3aTelbCTBO MAaTEMaTHYECKUMX OTHOILICHUW U
HaXOXKJEHUE T'€OMETPUYECKUX BEJIMYUH, MPUMEHSSI W3BECTHBIE METO[bI
IpU PELICHUH MaTEMaTHYECKUX 3a/1a4 MOBBIILIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

OPUMEHATh NPOCTEHIINE MPOrPAMMHBIE CpPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpa3oOBbIBaTh M HMHTEPHIPETUPOBATH HH(MOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTexax U pucyHKax;

OPUMEHATHh TONYYCHHbIE 3HAaHWS Ha TMpaKTUKE: CpaBHUBATh U
aHaJIM3UPOBaTh peajbHbIE CUTYyallud, MPUMEHATh U3yUYEHHBIE MOHSATHUS B
mpoliecce IMOMCKAa  penieHuss MaTeMaTH4ecKu  CchopMyIMpoBaHHOM
npoOeMbl, MOJAEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3BIKE T'€OMETPHH,
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HCCIIEIOBATh MOCTPOCHHBIE MOJEIU C UCIIOJIb30BAHUEM I€OMETPUUYECKUX
MOHATUN U TEopeM, ammapara anreOpbl, peliath MPAKTUYECKUE 3aauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEIIUYNH;

MMETh TpeACTaBlIeHUS 00 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kaacca oOyJaromuiicss HAyYuTCs:

CBOOOJTHO OINEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C LIWJIMHIPUYECKOM,
KOHUYECKOH U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C T€JIaMU BpPALCHUS: LWJIUHIPOM,
KOHyCOM, c(hepoii u mapom;

pacno3HaBaTh Teia BpalleHus (UWIMHAP, KOHYC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOJIYYEHHUS TN BPAIICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIONIOkKEHUE C(hephl U IMIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHMS,
O0OBEMBI U IUIOIIAIM MOBEPXHOCTEH MHOTOIPAaHHHUKOB U TEJl BPAILEHUSA,
reOMEeTPUYECKUX TEJ C IPUMEHEHHEM (opmy;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUSIMH Tell
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHUCAHHBIA B cdepy U
ONMMCAHHBIA OKOJO c(ephl, cepa, BOUCaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAILICHHUS;

BBIYUCIISATh COOTHOIICHUS MEX]TY TIOMIAIMU MOBEPXHOCTEN U 00BEMaMuU
MMOJOOHBIX TEN;

n300paxarh u3ydaeMble (UTYpbI, BBINOJHITH (BBIHOCHBIE) ILIOCKUE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YyepTekax U pUCYHKaXx;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemarb reOMETPUYECKHE 3314l HA BBIUMCICHUE YIJIOB MEXKIY MPSAMBIMU
U IUIOCKOCTSIMHU, BBIUYHCICHHE PACCTOSHUM OT TOYKM JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/a MPU PEIICHUH;
CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBSI3aHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;
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BBITIOJIHATh HM300paXEHUST MHOTOTPAHHHKOB W T BpAIICHUS TpU
MapajuieIbHOM  TEPEHOCE, ILEHTPAIbHOM CUMMETPUH, 3E€PKaJIbHOU
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB U TEJ BpAICHUS: CEYEHUS IUIUHIpA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUEHHUS KOHYCa (MapaljieiabHbIe
OCHOBAHMIO U MPOXOISAIIUE Yepe3 BEPILINHY ), CEUEHUS I1apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHUH: METOJ CJIEJ0OB, METOA
BHYTPEHHETO TPOCKTUPOBAHUSI, METO]I MEPEHOCA CEKYIIEeH TIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

MPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEeOMETPUUECKUX
3a/lay, MPEANOJararolIuX HECKOJbKO IIAroB pEIIeHMs, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pemaTth 3aJadyd Ha J0Ka3aTelIbCTBO MAaTEMaTHYE€CKUX OTHOLIEHUW U
Hax0XJICHUE T€OMETPUUECKUX BEIINYUH;

MPUMEHSTh MPOTPAMMHBIE CPEJCTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/ay;

NPUMEHSTh  TOJYYEHHbIE 3HAaHWA HAa  MPAKTUKE:  CPaBHHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluH, IPUMEHATh U3YUEHHBIE
MOHATUSI, TEOpPEeMbl, CBOWCTBA B TMpOIECCe IOWCKAa  pPEIIeHUs
MareMaTudecku  cHOpPMYJHUPOBAHHOM  MPOOJEMBI,  MOJETUPOBATH
peajbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUH, HCCIEN0BAaTh MOCTPOCHHbBIC
MOJEIN C UCIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHATUA U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3ajlaud, CBSI3aHHBIE C
HaxX0XXJICHUEM T€OMETPUUYECKUX BEIINYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosan4yectBo yacos JICKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoiasbnsie | IIpakTnyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl

Pa3nen 1. BBeienue B crepeoMeTpuIo

YcranoBleHHE JOBCPUTCIIBHBIX OTHOIIICHMH MCKAY YUYUTCIIEM U O6yanOHII/IMI/IC$1, CHOCO6CTBy}OIHI/IX TMMO3UTUBHOMY BOCIIPUATUIO

yYaluMHACS TpeOOBaHUH U MPOCKO YUHUTEIA.

HpI/IBJ'Ie'-ICHI/IG BHUMAaHUA O6y‘la}OH_II/IXC$I K O6C}DK,I[3.CMOI>1 Ha YpPOKE I/IH(I)OpMaL[I/II/I, AKTHBHU3allUu M03HaBaTEILHOMU JACATCIBHOCTHU

00yJarOIIIIXCSI.

[IpumeneHue Ha ypoKe HHTEPaKTHBHBIX (popM paboThI ¢ 00y4atOIMMUCH.

Opranuzaiys mepcTBa MOTUBUPOBAHHBIX 00YUAIOIMXCS HAJl MX HEYCICBAIOIIUMHU OTHOKJIACCHUKAMH, JAAF0Iee 00YUarOIIUMCS COITUATBHO
3HAYMMBIH OIBIT COTPYTHIUYECTBA M B3AMMHOM ITOMOIIIH.

Peanu3zanus BocnuTaTebHON BO3MOKHOCTH B Pa3IMUHBIX BUAAX ACSITEIbHOCTH 00YYaOIIUXCsl CO CIIOBECHON (3HAKOBOIN)

OCHOBOI: CaMOCTOSATENbHAsA PabOTa ¢ yueOHUKOM, paboTa ¢ Hay4HO-TIOIMYJIIPHOM IUTepaTypoii, OTOOp U CpaBHEHUE MaTepUalla

110 HECKOJIBKMM HMCTOYHUKA.

BBenenue B crepeoMeTpurro

23

bubmnorexa [IOK
https://resh.edu.ru

Hroro no pazneny

23

Pa3nes 2. BzaumMHoe pacnojiokeHHue NPSMbBIX B IIPOCTPAHCTBE

Peanuzanmsa BocmuTaTenbHOM BO3MOXKHOCTH B Pa3IMYHbIX BUAAX ACATCIBHOCTH, 06yqa}omnxc>1 CO CIIOBECHOM (3HaKOB0fI)

OCHOBOM: cUCTeMaTH3aIs y‘-I€6HOFO MaTrcpurajia.

[IpoexTrpoBaHue CUTyalluu ¥ COOBITUS, pa3BUBAIOLINE HIMOLMOHAIBHO-LIEHHOCTHYO chepy 00yuaromerocs.

PaszButne y 06yqafomnxc;1 MO3HABATEIILHOM AKTUBHOCTHU, CAMOCTOATCIBHOCTHU, NHUIIUATHUBBI, TBOPUCCKUX CIIOCOOHOCTEHA.

B3aumHoe pacnonoxeHue npsMbIx B
MIPOCTPAHCTBE

6

bu6mmoreka [IOK
https://resh.edu.ru
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Wroro no paszneny 6

Pazpnean 3. [IapajiebHOCTh NPSAMBIX H IJIOCKOCTEH B IPOCTPAHCTBE
¢ OpraHuzanus MHIUBUIYaJIbHBIX U TPYIIOBHIX ()OPM YUeOHOH IeATeIbHOCTH

* Peanusanus BOCIUTATEIIbHON BO3MOKHOCTH B Pa3IMUHBIX BUAAX ACSITEIbHOCTH 00yUYalOIIUXCsl CO CIIOBECHOU (3HAKOBOIN)

OCHOBOM: CaMOCTOSATENbHAsA PaboTa ¢ yueOHUKOM, paboTa ¢ Hay4HO-TIOMYJIIPHOM IUTepaTypoii, OTOOp U CpaBHEHHE MaTepHala

110 HECKOJIBKUM HUCTOYHUKAaM.

¢ [IpumeHeHHE HAa yPOKE HHTEPAKTHUBHBIX (HOPM pabOTHI C 00YJAIONIMMHUCS: JUCKYCCHU, KOTOPBIE AAI0T 00yYarOIIUMCs

BO3MOXHOCTbH l'IpI/I06peCTI/I OIIBIT BEACHWA KOHCTPYKTHUBHOI'O JUajiora.

3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g bu6mmoreka [IOK
MPOCTPAHCTBE https://resh.edu.ru
Hroro no pazneny 8

Pasnen 4. IlepneHAuKYJISIPHOCTh NPSIMBIX M IJIOCKOCTEH B IPOCTPAHCTBE

¢ Peanuzainys BOCIUTATEILHON BO3MOXKHOCTH B Pa3IMUHBIX BUAAX AESITEIbHOCTH, O0YUYaAIOUINXCS CO CIOBECHOH (3HAKOBOI)
OCHOBOI1: BBIBOJIBI U IOKA3aTEILCTBO (popMyI1, aHanu3 GopMyJl, pelieHre TEKCTOBBIX KOJIMYECTBEHHBIX U KaYECTBEHHBIX 3a/1a4,

BBITIOJTHEHHE 3aJaHUM 110 pasrpaHn4CHUIO MOHSITHH

¢ [IpumeHeHue HA YpOKEe UHTEPAKTUBHBIE (DOPMBI pabOThI ¢ 00yUaAIOIIUMUCS: yueOHbIEe JUCKYCCHUU, BUKTOPUHBI, HACTOJIbHbIE

HI'PBI, POJICBBIC UTPHI, y‘-Ie6HLIe IMPOCKTHI.

4 [lepnieH UKy ASIPHOCTD NPSMBIX U 25 bubnuorexa [JOK
IJTOCKOCTEN B MTPOCTPAHCTBE https://resh.edu.ru
Hroro no pazgeny 25

Paszgea S. Yrisl u paccrosHus

¢ HMHumuupoBaHUE U MOAIEPIKKA UCCIEIOBATEIbCKON ASSITENFHOCTH 00YJAIOIINXCS B paMKax peaan3allii IMH WHIUBUAYTbHBIX

U I'PYHIIOBBIX UCCICAOBATCIILCKUX IMTPOCKTOB, YTO AACT O6y‘laIOH_[I/IMCH BO3MOXXHOCTb HpI/IO6peCTI/I HaBBIK HY6J'II/I‘{HOFO

BBICTYIUICHHMSI IIEpE]l ay IUTOPUEM, ApIYMEHTUPOBAHUS U OTCTAaUBAHUsI CBOEH TOUKU 3PEHHUS.

® VYcTaHOBJICHHE JOBCPUTCIIbHBIX OTHOIIICHUH MCXKAY YUUTCIIEM U €TO YUCHUKaAMU, CHOCO6CTBYIOH_II/IX MMO3UTHUBHOMY BOCHPHUATUIO

ydJalmuMucs TpeOOBaHU U MPOCKO yUUTENs, IPUBIICYCHUIO UX BHUMAHHUS K 00CYX/1aeMoi Ha ypoKke HH(OpMAIHH, aKTHBH3AIUN

X MMO3HABaTEIHLHOM ACATCIIBHOCTH.

5 VYTIIIBl ¥ pacCTOSHUSA 16 |

bubmmoreka [JOK

16



https://resh.edu.ru

Hroro no pasneny 16

Pa3nes 6. MHOrorpaHHuKH
¢ [IpumeHeHHE HAa yPOKE HHTEPAKTUBHBIX (DOPM pabOTHI ¢ 00YyJaIOLIMMHUCS: TPYIoBast paboTa mim padoTa B mapax, KOTOpbIe ydaT
o0yyaromuxcs KOMaHIHOH padoTe U B3aUMOJICHCTBUIO C APYTHUMHU O0yYarOIIUMHUCS.

¢ Opranuzanus medcTBa APYyIUPOBAHHBIX O0YJAOIINXCS HA/l UX HEYCIIEBAIONMMHU OJHOKIACCHUKAMU, Jarolee 00yJaronmumcs
COIMAJIBHO 3HAYUMBIN OTBIT COTPYTHUYECTBA U B3AUMHOM MTOMOIIIH.

bubnuoreka [JOK

M 1
6 HOTOTPaHHUKH 7 https://resh.edu.ru

Hroro no pazgeny 7

Paznen 7. BekTOpbI B IPOCTPAHCTBE
¢ OO0meHue ¢ o0yyarouMucs (B JUAOre), MPU3HaHUE UX JOCTOMHCTBA, TOHUMAaHWE U TIPUHSATHE HX.
¢ Opranuzanus UHANBUAYAIbHBIX U TPYNIOBBIX (HOpM yueOHOU AesITENbHOCTH.
e Opranuzanus 11t 00y4aroUIMXCsl CUTYyaluil KOHTPOJIS U OLICHKH.
¢ Peanuzanus BOCIUTATENLHON BO3MOXKHOCTH B PA3IMUHBIX BUAAX ACSITEIbHOCTH, O0YUYAIOUINXCS CO CIOBECHOH (3HAKOBOIA)
OCHOBOI1: cucTeMaTH3alus yueOHOro MaTepuaia.

bubnuoreka [JOK

B 12
7 CKTOPBL B HPOCTPAtCTBe https://resh.edu.ru

Hroro no pasgeny 12

IHoBTOpEHUE, 00001IEHNE U CHCTEeMATH3AUS 3HAHUH
¢ OpraHuzanysi ”HAUBUAYAJIBHBIX U IPYNIOBBIX (GOPMbI yUeOHOW AEATETEHOCTH.
e  Opranuzanus s 00y4JarOIMIUXCsl CUTYallud KOHTPOJIS U OICHKH.
L Peanu3oBeIBaThL BOCIUTATEILHBIE BO3MOKHOCTH B Pa3JINYHBIX BHUAAX ACATCIIBHOCTH, O6y‘IaIOH_[I/IXC$I CO CJIOBECHOM (3HaKOBOI>i) OCHOBOIA:
cucTeMaTtu3aius yu4eOHOro MaTepuana

[ToBTOpeHme, 06001IeHNE U CUCTEMATH3AIUS
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 102 6 0




11 KIIACC

Ne i/

HaumeHoBaHMe pa3/iesioB U TeM
NMPOrpamMMbl

KoanuyecTBO 4acos

Bcero

KoHTpoabHbI
e padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(ungposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

Pa3nes 1. AHaInTHYeCKasl reOMeTPHSA

YcraHOBNICHUE TOBEPUTEIBHBIX OTHOIICHUH MEXKIy yUUTEIeM U 00yUYarolMMHCs, CIOCOOCTBYIOMIMX MO3UTUBHOMY BOCHIPUSTHIO yUAIIUMUCS

TpeOOBaHUI U TTPOCHO YUUTEIS.

[IpuBneuenre BHUMaHMS 00YYaIOUIUXCSI K 00CY)IaeMOl Ha ypoKke HH(POPMALIUK, aKTHBU3ALUH [TO3HABATEILHOMN JESITETbHOCTH 00yYatomuXcs.
[IpuMeHeHue Ha ypOKEe HHTEPAKTHBHBIX (opM paboThI ¢ 00y9atOHMMHUCS.

OpFaHI/I3aI_II/IH HIe(bCTBa MOTHUBHUPOBAHHBIX 06yanoumxc51 Haa UX HCYCIICBAOUIIMMHU OJHOKIIACCHUKAMU, NAIOIICC 06yanOI]_II/IMC$I COMAJIbHO

3HAYUMBIH OIIBIT COTPYAHUNYCCTBA U B3aMHOM IIOMOIIIH.

Peanuzanms BocmuTaTeIbHOM BO3MOXKHOCTH B Pa3JIMYHBIX BUAAX ACATCIIBHOCTU o6yqa10u1nxc;l CO CIIOBECHOM (3HaKOBOﬁ) OCHOBOM:

camocTosTeNbHas padoTa ¢ yueOHUKOM, paboTa ¢ HayYHO-IIOMYJISIPHOM JINTEPATypoii, OTOOP U CpaBHEHHE MaTepHaa 1o

HCCKOJIBKMM HUCTOYHHUKA.

AHanuTtHdeckas TeoOMCTpuUs

15

but6mmoreka [JOK
https://resh.edu.ru

Hroro no pazgeny

15

Paszgea 2. [loBToOpeHue, 00001eHUe U CHCTEMAaTH3AUA 3HAHU I

Opranuzanust THIUBUAYATBHBIX U TPYNIOBBIX (HOPMBI yUeOHOM NeSTETHHOCTH.

Opranu3zanus A1 00y4aromuxcsi CUTyalluii KOHTPOJISI U OLICHKH.

Peann3oBeIBaTH BOCTIMTATEIbHBIE BOBMOKHOCTH B PA3IMYHBIX BUAX JEATEILHOCTH, O0YYAIOIIMXCS CO CIIOBECHOW (3HAKOBOHA)

OCHOBOM: CHCTeMaTH3alus y4eOHOTO MaTeprasa

) [ToBTOpenue, 0600IIEHNE U 15 | bu6nuoreka [IOK
CHCTeMaTHU3alus 3HaHUI https://resh.edu.ru
Hroro no pazgeny 15

Pa3znen 3. O0bEéM MHOrOrpaHHUKA

18



OO6mmenue ¢ 00yJarImMUMHKCS (B THATIOTE), TIPU3HAHUE WX JIOCTOMHCTBA, TOHUMAHUE U PUHATHE HX.

Opranuzanys HHIUBHIYATbHBIX U TPYNTOBBIX (HOPM YUeOHOM NeATeTLHOCTH.

Opranuzanus A1 00y4aromuxcsi CUTyalii KOHTPOJISI ¥ OI[CHKH.

Peanuzanus BocnuTaTeIbHONM BO3MOYKHOCTH B Pa3IUYHBIX BUAX JEATEILHOCTH, O0YYAIOIIMXCS CO CIIOBECHOU (3HAKOBOW) OCHOBOIA:
CUCTeMaTH3alus y4eOHOro MaTepuarna.

but6mmoreka [IOK

O0BEM MHOTOTpaHHUKA 17 1 https://resh.edu.ru

Hroro no pazneny 17

Pa3nen 4. Tena Bpaienust

WNHunuupoBanue U nojiepkka UCCiae10BaTelbCKON JEATEIbHOCTH 00yYaroIIUXCsl B paMKax peaju3aluid MU UHIUBUIYaIbHBIX U
IPYIIOBBIX UCCIIEI0BATENbCKUX POEKTOB, YTO JACT 00yYarolMMCcs BO3MOKHOCTh IPUOOPECTH HABBIK ITyOJIUYHOTO BBICTYIUICHUS
repes ay IMTOPUEH, apryMEHTHPOBAHUS U OTCTAMBAHUS CBOEH TOYKH 3PEHUS.

YcTaHoBIEHNE TOBEPUTEIBHBIX OTHOLIEHUH MEXK/y YUUTEIEM U €r0 YYeHUKaMU, CIIOCOOCTBYIOIIMX O3UTUBHOMY BOCIIPHUSITHIO
y4daluMucs TpeboBaHui U MPOChO yUUTENs, MPUBJICUEHUIO UX BHUMAHUS K 00CyKJaeMOi Ha ypoke MH(pOpMaIMK, aKTUBU3ALIUU UX
[I03HABATEJIbHON JIE€ATEIbHOCTH.

but6mmoreka [IOK
4 Tena Bpamenus 24 1 https://resh.edu.ru
Hroro no pasgeny 24

Pa3nea 5. Ilinomaau noBepXHOCTH M 00bEMBI KPYIJIBIX TeJl

Peanuzanust BOCIUTATENbHOM BO3MOKHOCTH B Pa3IMYHBIX BUJAX JIEATEILHOCTH, OOYYAIOIIMXCS CO CIOBECHON (3HAKOBOI) OCHOBOM:
BBIBOJIBI M JIOKA3aTeNbCTBO (popMyI1, aHanu3 GpopmyIl, pereHne TEeKCTOBBIX KOJIMYECTBEHHBIX U KaUeCTBEHHBIX 337124, BHITIOJTHEHUE
3alaHUM 110 Pa3rpaHUYCHUIO TTOHATUI

[IpuMeHeHne Ha ypOKEe HHTEPAKTUBHBIC

5 [Tnomany moBEepXHOCTH M 0OBEMBI 9 1 bu6muoteka [{IOK
KPYTJIBIX TEI https://resh.edu.ru
Hroro no pazneny 9

Paznen 6. [IBukeHust

[IpuMeHeHue Ha ypOKe HHTEPAKTHBHBIX (opM paboThI ¢ 00y9atOIMMHUCS.

19



¢  Opranuzanus medcTBa MOTUBUPOBAHHBIX 00YUJAOIINXCS HAJT UX HEYCIIEBAIOIMINMH OJTHOKJIACCHUKAMH, Jarolee 00yJaronuMcst COITHATEHO
3HAUYKUMBIH OIBIT COTPYIHUYECTBA U B3aUMHOM MOMOIIIH.

® Peanmzarusi BOCIIUTATEIFHON BO3MOKHOCTH B PA3IMYHBIX BHIAX JCSITEIIBHOCTH 00YYAIONMIUXCS CO CIIOBECHOM (3HAKOBOW) OCHOBOM:

camocTosTeNnbHas padoTa ¢ yueOHUKOM, paboTa ¢ HayYHO-IIOMYJISIPHOM JINTEPATypol, OTOOP U CpaBHEHHE MaTepHaa Mo
HECKOJIbKUM HCTOYHUKA.

but6mmoreka [IOK
6 JBmxeHus 5 1 https://resh.edu.ru
Hroro no pazgeny 5

IloBTOpEHME, 0000IIEHUE U CUCTEMATHU3AIUS 3HAHUI
¢  OpraHuzanusi THINBAAYATBHBIX U TPYIIOBBIX (POPMBI yIeOHOU AEITETHHOCTH.
e  OpraHuzanus st 00y4aroIUXCsi CUTYalluii KOHTPOJISI U OIICHKH.
*  Peann3oBBIBaTh BOCIIHUTATEILHBIC BO3MOKHOCTH B PA3IMYHBIX BUAAX ACATCIHEHOCTH, 00YUYAIONTUXCS CO CIIOBECHOM (3HAKOBOI) OCHOBOIA:
cUCTeMaTHu3aIus y4eOHOro MaTepurana

. IToBTOpEHME, 0000IICHUE U 17 )
cUCTEMATH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 8 0

20



IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcer KoHTpobHbI

0 e padoThbI

IIpakTyeckn
e padoThbI

Jlara
U3Y4YeHH
|

JIeKTPOHHBIE IH(POBbIE
o0pa3oBaTe/IbHbIE PECYpPChI

OcCHOBHBIE TIpaBHJIa
M300paxKeHus Ha
PHUCYHKE IJIOCKOCTH,
napajiebHBIX
IpSAMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

[TonaTus
CTepEOMETPHH:
TOYKa, IpsiMas,
IUIOCKOCTb,
IIPOCTPAHCTBO.
OcHoBHbIE TIpaBUIIA
M300pakeHHs Ha
PHUCYHKE IIIOCKOCTH,
napajuIeabHbIX
IPSIMBIX (OTPE3KOB),
CepeMHbl OTpe3Ka

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

IlonsTus:
MEepECEKAOIINECS
IUIOCKOCTH,
MepECEKAIINEC
npsiMasi ¥ III0CKOCTb;

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

21




MOJTyIPOCTPAHCTBO

ITonsTHs:
MepeCeKarIImecs
IUIOCKOCTH,
MepeceKarnmecs
npsiMasi ¥ MIOCKOCTb;
MOJTYIPOCTPAHCTBO

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

MHoOrOorpaHHuKY,
n300paxxeHue
MPOCTEUIINX
IPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYOLIUX
00BEKTOB

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

MHoOrorpaHHuKY,
n300paxeHue
MPOCTEUIINX
IPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYOLIUX
00BEKTOB

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

AKCHOMBI
CTEpPEOMETPHUH U
MepPBbIE CIICCTBUS U3
HHX

https://resh.edu.ru/subject/lesson/4756/main/
203546/

AXCHUOMBI
CTEPEOMETPUHU U
TIEPBbBIE CJICJICTBUS U3

https://resh.edu.ru/subject/lesson/4756/main/
203546/

22




HHUX

AKCHOMBEI
CTEpPEOMETPUU U
TIePBBIC CIICICTBUS U3
Hux. CrocoOnl
3aJIaHUsI IPSIMBIX U
IUIOCKOCTECH B
MPOCTPAHCTBE.
O0o03HaueHus
MPSIMBIX U
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4756/main/
203546/

10

N3o6paxenue
CEeUeHHUH MUpaMU/IBbI,
Ky0a U pU3MBI,
KOTOPBIE TPOXOSAT
yepe3 ux peopa.
N3ob6paxenue
nepeceueHust
IIOJTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
CEYCHUM pa3HBIMU
L[BETaMU

11

N3obpaxkenue
CEUCHUH MTUPAMU/IBI,
Ky0a ¥ TIPU3MBI,
KOTOPBIE MPOXOISAT
yepes ux peopa.

23




N3o0paxkenue
IIEPECEYCHUS
IIOJTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOEHHBIX
CEYCHUM pa3HBIMU
L[BETaMU

12

N3obpaxenue
CEUEHUH MUPaAMU/IBI,
Ky0a ¥ TIpU3MBI,
KOTOpPBIE TPOXOJISAT
yepe3 ux peopa.
N300paxkeHue
nepeceyeHust
MOJTyYEeHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEYCHUI pa3HbIMU
[[BETaMU

13

N3ob6paxenue
CEYEHU NMUPAMUJIBI,
Ky0a ¥ pHU3MBl,
KOTOPBIE MTPOXOIST
gyepes ux peopa.
N3o00paxeHnue
nepeceueHust
TIOJTYYEHHBIX

24




IUIOCKOCTEH.
PackpamBanue
MOCTPOCHHBIX
CEYCHHI pa3HBIMHU
LBETaMU

14

Meron cnenoB nis
MOCTPOCHUS CEUCHUI

15

Meton cnenoB i

MOCTPOECHUS CEUCHMUIA.

CsolicTBa
MepeceueHmit
MPSIMBIX |
IUIOCKOCTEH

16

Meton ciienoB Ui

MMOCTPOECHUS CEUCHUIA.

CBolicTBa
MepECEeUCHUI
NPSAMBIX U
IUIOCKOCTEH

17

[TocTtpoenue ceuenuit
B IUpaMuje, Kyoe no
TpEM TOYKAM Ha
péopax. Coznmanue
BBIHOCHBIX YEPTEKEHN
1 3aIHCh 11aroB
IIOCTPOEHUS

18

[Toctpoenue ceuenuit
B IUpaMuje, Kyoe no

25




TpE€M TOYKAM HA
péopax. Coznmanue
BBIHOCHBIX YepTexKen
1 3aIKCh 111aroB
MOCTPOEHUs

19

[Toctpoenue ceuenuit
B IUpaMuje, Kyoe no
TpE€M TOYKAM HA
péopax. Coznmanue
BBIHOCHBIX YepTexKen
1 3aIKCh 11aroB
IIOCTPOEHHUS

20

[Toctpoenue ceuenuit
B IUpaMuje, Kyoe 1no
TpE€M TOYKAM HA
péopax. Coznmanue
BBIHOCHBIX YepTexKen
1 3aIKCh 11aroB
IIOCTPOEHHUS

21

[ToBTOpEHuUE
TJIAaHUMETPHH
Teopema o
MIPONOPIUOHAIBHBIX
otpe3kax. [logoOue
TPEYTrOJIbHUKOB

22

[loBTOpEHME
IUTAHUMETPHH:
Teopema Menenasi.
PacyeTsl B ceueHusx

26




Ha BBIHOCHBIX
yepTexax. Mcropus
pa3BUTHS
IUTAHUMETPHUU U
CTEpPEOMETPUU

23

Kontponbnas pabota

" AKCHUOMBI
CTEPEOMETPHH.
Ceuenus"

24

B3anmnuoe
pacnosoxKeHue
MIPSIMBIX B
MIPOCTPAHCTBE.
CkpenBaromuecs
npsimblie. [Ipusnaku
CKPEILNBAIOIINXCSI
MPSIMBIX.
[TapannensHbie
MpsIMbIE B
MIPOCTPAHCTBE

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

25

Teopema o
CYIIECTBOBAHUU U
€IMHCTBEHHOCTH
MIPAMOM
napajieabHON
JAHHOU MPSMOW,
MPOXOIAIIEH uepe3
TOYKY MPOCTPAHCTBA
M He JIe)Xanled Ha

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

27




JAHHOU MPSIMOIA.
Jlemma o
nepeceyeHN
napajuieIbHbIX
MPSIMBIX IJIOCKOCTBIO

26

[TapamiensHOCTH
TpeX NPsIMbIX.
Teopema o Tpéx
MapajuiIeIbHbIX
npsmMeIx. Teopema o
CKpELIUBAIOIINXCS
MPSIMBIX

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

27

[TapannensHoe
MIPOCKTUPOBAHHE.
OcHOBHBIE CBOICTBA
napajuIeIbHOTO
MPOEKTUPOBAHUSI.
N3o0paxkenue
pas3HbIX uryp B
mapajuieIbHOU
MPOEKIUU

28

IlenTpanbHas
MPOEKIUs. YTOII ¢
COHAINPAaBJICHHBIMU
CTOpPOHAMU. YTOII
MEXIy NMPSMbIMU

29

3amaun Ha
JIOKa3aTeIbCTBO U
HCCIIEN0BaHuE,

28




CBSI3aHHBIE C
pacmoaokeHueM
MPSIMBIX B
MIPOCTPAHCTBE

30

[ToustTus:
MapajieIbHOCTb
MPSIMOM M TUIOCKOCTH
B [IPOCTPAHCTBE.
[Tpusnak
NapajuieIbHOCTH

HpHMOﬁ H IINIIOCKOCTH.

CaoiicTBa
apauIeIbHOCTH
MPSIMOM U TTIOCKOCTH

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

31

I'eomeTpuueckne
3a/1a4y Ha
BBIYHCIICHHUE U
JI0Ka3aTeIbCTBO,
CBSI3aHHBIE C
MapajyIeIbHOCTBIO
MPSIMBIX U
ILUIOCKOCTEN B
MPOCTPAHCTBE

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

32

[Toctpoenue
CeueHus,
IIPOXOJAIIETO Yepe3
JAHHYIO MIPSIMYIO Ha
4yeprexe u
IapaAJUIEIBLHOTO

29




JPYToM MPSIMOM.
Pacuér otHOmIEHM I

33

[TapamenpHas
MPOEKIIHS,
IIPUMEHEHUE JIs
IIOCTPOCHHUS CEUEHUI
KyOa u
napajenenunesa.
CaoilicTBa
napaujenenunesaa u
IIPU3MBI

34

[TapannensHble
IIJIOCKOCTH.
[Ipu3Haku
MapajieIbHOCTH
JIBYX TIJIOCKOCTEN

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

35

Teopema o
HapajyIeIbHOCTH U
C€ANMHCTBCHHOCTHU
IUIOCKOCTH,
MPOXOIAIIEH yepe3
TOUKY, HE
IPUHAJIEKAILY IO
JAHHOM IIIOCKOCTH U
CIIEICTBUSA U3 HEE

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

36

CsoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
MapaJuIeIbHOCTH

https://resh.edu.ru/subject/lesson/6129/start/
131672/
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MPSIMBIX TIEPECeUeHUs
IIPU NIepeceyeHun
JBYX TapajiedbHbIX
IJIOCKOCTEH TpeTheit

37

CsolicTBa
napajieabHbIX
ITIOCKOCTEH: 00
OTpe3Kax
MapajyieabHbIX
MPSIMBIX,
3aKIIFOUEHHBIX MEXITY
napajuieIbHbIMU
IUIOCKOCTSIMU, O
[IEPECCYCHUH TIPSIMOU
C ABYMs
napajuieIbHbIMU
TJIOCKOCTSIMU

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

38

[ToBTOpEHUE:
teopema ITudaropa
HAa TIOCKOCTHU

39

[ToBTOpEHNE:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TpPEYroJbHUKA

40

CpoiicTBa Ky06a u
MPSIMOYTOJIBHOTO
napaiesieuea

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

41

Brluucienue minH

https://resh.edu.ru/subject/lesson/5444/start/
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OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM
napasuieNienumnenie

42

[TepieHANKYASIPHOCT
b IIPSAIMOM U
mockocty. [Ipu3Hak
MEePIEeHIUKYJISIPHOCT
Y IPAMON 1
IIJIOCKOCTH

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

43

[IepnenaukysipHOCT
b MPAMON 1
mockocty. [Ipu3nHak
NEPIEHIUKYJIPHOCT
U IPSIMOU U
IUIOCKOCTH

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

44

Teopema o
CYILLIECTBOBAHUHU U
€IMHCTBEHHOCTH
IIPSIMOH,
IIPOXOJALIEH Yepes
TOUYKY IIPOCTPAHCTBA
U TIEpIEHANKYJIIPHON
K IIJIOCKOCTH

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

45

ITmockoctn m
MePIEHANKYISIPHBIS
UM prIMI:;Ie B
MHOTOI'PaHHHKAX

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

46

Ilinockoctu u
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MEPICHIUKYISIPHBIC
UM TIpsSIMbIE B
MHOTOTpaHHHUKaX

47

[lepnienaukymnsip u
HaKJIOHHASI.
[Toctpoenue
MePIEHANKYJIIpa 13
TOYKH Ha MPSIMYIO

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

48

[lepnenaukynsp u
HAaKJIOHHASI.
[Toctpoenue
MEPIEHANKYJIApA U3
TOYKH Ha IPSIMYIO

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

49

Teopema o Tpéx
NEPIEHUKYIIpax
(npsimast u oOpatHas)

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

50

Teopema o Tpéx
NEPIEHIUKYIIpax
(mpsimast u oOpatHas)

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

51

Yron mexny
CKpELIMBAIOIIUMHUCS
PSIMBIMU

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

52

ITouck
MEePIECHIUKYJISIPHBIX
MPSIMBIX C TOMOILIBIO
MEePIEHANKYISIPHBIX
MIOCKOCTEH

53

OproronaisHoe
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IMPOCKTUPOBAHNEC

54

[TocTtpoenune ceuenunit
Ky0a, mpU3MBlI,
MPaBUIbHOMN
MpaMU/IbI C
MIOMOILIBIO
OpTOrOHAJIBHOMN
MIPOEKIUHU

55

[TocTtpoenune ceuenunit
Ky0a, mIpU3MBlI,
MPaBUIbHOMN
MpaMU/IbI C
MIOMOILBIO
OpTOTrOHAIBHOMN
MIPOEKIUHU

56

Cummertpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IIJIOCKOCTH.
ITnockocTtu
CUMMETpPHUH B
MHOTOTpaHHHMKaX

57

[Tpu3Hak
NEePIEeHIUKYJIIPHOCT
Y NPAMON 1
IUIOCKOCTH Kak
CJIEJICTBHE
CUMMETPUH
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58

[IpaBunbHEIE
MHOT'OTPaHHMKH.
Pacuér paccrostnuii
OT TOYKH 10
IIJIOCKOCTH

59

[IpaBuibHBIE
MHOTOTPaHHHKHU.
Pacuér paccrostanit
OT TOYKH J0
IJIOCKOCTH

60

Croco0bI OMyCTHUTD
MEePIEHANKYJISIPHI:
CUMMETPHUS, CABUT
TOYKH TIO
MmapajuieIbHON
MPAMOI

61

CaBur 1o
HemapaJlIeIbHON
IIPSIMOM, U3MEHEHHE
paccTosHui

62

KonTponbhas pabota
"B3aumnoe
PacIoJIOKEHUE
IMPAMBIX U
IIJIOCKOCTEN B
nmpoctpaHcTae"

63

IloBTOpEHHME: yroa
MEXIY OPSIMBIMU Ha
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MJIOCKOCTH,
TPUTOHOMETPUS B
MIPOU3BOJIHLHOM
TpPEeYroJbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpeHwue: yroa
MEXIy
CKPEIIMBAIOIIUMUCS
MpSIMBIMU B
MPOCTPAHCTBE

65

['eomeTpuyeckue
METOAbI BBIYUCIICHUA
yria MeXIy
MMpsAMBIMHA B
MHOTOTpaHHHUKaX

66

JIByTpaHHBIN yTOJI.
CBONCTBO JTUHEHHBIX
VTJIOB IBYTPAHHOTO
yria

67

IIepnenaukynspHsie
miockoctr. CBolicTBa
B3aMMHO
MePIEHANKYISIPHBIX
IUIOCKOCTEH

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

68

IIpusHax
NEePIEeHIUKYJIIPHOCT
U IIJIOCKOCTEH;
TeopeMa o NpsIMOM

https://resh.edu.ru/subject/lesson/4748/start/20810/
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MIePECEUCHHMSI IBYX
IUIOCKOCTEH
MEPIEeHIUKYISIPHBIX
TPEThel MIIOCKOCTH

69

[IpssMoyTOJIBHBIN
napauleIeIuIes;
Ky0; U3MepeHus,
CBOICTBa
IPSIMOYTOJIBHOTO
napajuiesenune1a

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

70

Teopema o
JTUarOHAaN
MPSIMOYTOJIBHOTO
napajuiesienunena u
CIIEJICTBUE U3 HEE

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

71

CrepeomeTpruueckne
" MPUKJIAAHBIC
3aJjauy, CBA3aHHbIE
CO B3aMHBIM
pacroioKeHUeM
MMPAMBIX U IIJTOCKOCTHU

72

IloBTOpEHNUE:
CKPEIINBAIOIINECS
MpsSIMBIE,
HapauleJIbHbIE
IJIOCKOCTH B
CTaHJIapPTHBIX
MHOTI'OI'paHHHUKAaXx
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73

[Tapa mapannenpbHBIX
IUIOCKOCTEH Ha
CKPEINBAIOIINXCSI
MPSIMBIX, PACCTOSIHHE
MEXIY
CKPENTUBAIOIIUMHUCS
MPSIMBIMU B TIPOCTHIX
CUTYaIUsIX

74

PaccrossHre OT TOUKH
IO IIJIOCKOCTH,
paccTosiHUE OT
IPSAMOH 10
IUIOCKOCTH

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

75

Brramcnenme
PaCCTOSAHUI MEXKY
CKPEIHUBAIOIIMMUCS
MPSIMBIMU C
IIOMOIIBIO
MIEPIICHIUKYJISIPHOU
IUIOCKOCTH

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

76

Tpéxrpannsiii yrod,
HEpaBEHCTBA IS
TPEXTPAHHBIX YIJIOB.
Teopema Iludaropa,
TEOpPEMbI KOCHHYCOB
U CUHYCOB JJIs
TPEXTPAHHOTO yTia

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

77

DJIEMEHTBI
chepudeckoi
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TCOMETPHUH:
reoae3ndYecKue
JIMHAU Ha 3eMiie

Kontponbhas pabota

78 "Vriasl n
paccrostHus"
Cucremaruszanus
79 3HAHUHN
"MHOrOorpaHHuK u
€ro 3JeMeHTHI"
[Tupamuna. Bunasl
20 MUpaMHUI. https://resh.edu.ru/subject/lesson/5866/start/
IIpaBunbpHas 221576/
nupaMuja
IIpusma. [Ipssmas u
81 HAKJIOHHAs [IPU3MBL. https://resh.edu.ru/subject/lesson/5443/start/21270/
IIpaBunpHas npuzma
IIpssmon
20 napajieenuIen, https://resh.edu.ru/subject/lesson/5444/start/
IIPSIMOYTOJIBHBIN 221486/
napaienenumnes, Kyo
Brinykisie )
33 MHOTOTPaHHHKH. https://resh.edu.ru/subject/lesson/6018/start/
221550/
Teopema Diinepa
84 Brimykisie https://resh.edu.ru/subject/lesson/6018/start/
MHOTOIPaHHMKH. 221550/

Teopema Diinepa.
[IpaBuibHBIE U
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MOJYIIPAaBUJIbHBIC
MHOI'OI'paHHUKHA

Konrpomnsnas padora

85
"MHororpaHHuku"
[TonsTue BekTOpa Ha
86 IUIOCKOCTH H B https://resh.edu.ru/subject/lesson/4758/start/21648/
MPOCTPAHCTBE
87 CyMMa BEKTOpOB https://resh.edu.ru/subject/lesson/4758/start/21648/
88 Pa3nocts BEKTOpOB https://resh.edu.ru/subject/lesson/4758/start/21648/
89 Hpasmiio https://resh.edu.ru/subject/lesson/4758/start/21648/
napa’siesenurena
vy
90 MHOZCHHE BEKTopa https://resh.edu.ru/subject/lesson/4758/start/21648/
Ha YHCII0
Paznoxxenue Bexropa
o 0asucy Tpéx .
91 https://resh.edu.ru/subject/lesson/6404/start/
BEKTOPOB, HE ) 132055/
JIS)KAINX B OJHOM
IIOCKOCTH
9 Ckansipaoe https://resh.edu.ru/subject/lesson/6404/start/
IPOU3BEIACHUE 132055/
Brruucnenue yria )
93 https://resh.edu.ru/subject/lesson/6404/start/
MEXy BEKTOpPaMH B 132055/
MIPOCTPAHCTBE
94 [Ipocreiimne 3anaun https://resh.edu.ru/subject/lesson/6404/start/
C BEKTOpamu 132055/
95 [Ipocreiimue 3anaun

C BEKTOpaMu
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96 [Ipocreiimue 3amaun 1
C BEKTOpaMu
97 [Ipocreiimue 3anaun |
C BEKTOpamMu
O0001IeHuEe U
98 cUCTEMATHU3ALH 1
3HAHUU
O060011eH1E U
99 cucTeEMaTH3AIUI 1
3HAHUU
100 HNrorosas 1
KOHTpOJIbHas paboTa
101 Utorosas |
KOHTpOJIbHasA paboTa
O06001IeHEe U
102 cUCTEMATH3ALIUA 1
3HaHUU
OBIIEE KOJIMYECTBO 102
YACOB I10 [TPOT'PAMME
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11 KIIACC

Ne KoanuecTBo 4acoBs
Hara JIEKTPOHHBIE M (POBbIE 00pa3oBaTebHbIE
n/ Tema ypoka Konrpousnsie | IIpakTnuecku
Bcero U3y4YeHHs | Ppecypchl
I padoThbI e padoThbI
[ToBTOpEHME TEMBI
"Koopaunats!
| BEKTOpa Ha 1 https://resh.edu.ru/subject/lesson/5724/start/21892/
IJIOCKOCTH U B
pocTpaHcTae”
[ToBTOpEHME TEMBI
) "CxkansipHoe 1 https://resh.edu.ru/subject/lesson/5723/start/
MPOU3BEIACHUE 149167/
BEKTOPOB"
[ToBTOpEHME TEMBI
3 "Brruncnenue yria | https://resh.edu.ru/subject/lesson/5723/start/
MEXK1y BEKTOpaMu B 149167/
npocTpaHcTBe"
[ToBTOpEHME TEMBI
"YpaBHeHne _
4 IpsMOH, 1 https://resh.edu.ru/subject/lesson/6083/start/
5 149229/
MPOXOASIIEH uepes
JIBE€ TOYKH"
5 YpaBHeHue 1 https://resh.edu.ru/subject/lesson/6083/start/
IIJIOCKOCTH, 149229/
HOpMaJb,
ypaBHEHUE
IJIOCKOCTH B
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OTPE3Kax

YpaBHeHue
IJIOCKOCTH,
HOpMaJb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

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

Bekropnoe
MIPOU3BEICHUE

JInneineple
HEpPABEHCTBA,
JIMHEITHOE
MIPOrPAMMHUPOBAHUE

JIunelnbie
HEpPAaBEHCTBA,
JIMHEWHOE
MPOrPAMMHUPOBAHUE

10

AHanuTHYeCcKHne
METOJIbI pacuéra
yriia Mexay
MPSIMBIMU B
MHOT'OIPaHHHKAX

11

AHaluTHYeCcKHne
METOBI pacuéra
yriia MexIy
IUTIOCKOCTSIMHU B
MHOT'OIPAHHHUKAX

12

dopmyna

https://resh.edu.ru/subject/lesson/6083/start/
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PaCCTOSAHUSA OT
TOYKH A0 INIIOCKOCTHU
B KOOpAHWHATax

149229/

13

Haxoxnenue
paccTosHUM OT
TOYKH J0 IJIOCKOCTH
B KyOe

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

14

Haxoxnenue
paccTosIHUM OT
TOYKH J0 TJIOCKOCTH
B MPABUJILHOM
pamMuIe

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

15

Konrposbnas

pabora

"A
HaJIUTUYECKast

reomerpus"”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHBIE
MHOTOTPaHHHUKHU

17

Ceuenusa
MHOI‘OI‘paHHI/IKOB .
METOJI CIIEI0OB

18

Ceuenus
MHOT'OTPaHHUKOB:
CTaHJIapTHbHIE
IUIOCKOCTH,
MIEPECCUCHHUS

a4




MIPSIMBIX U
IJIOCKOCTEHN

19

[TapamiensHbIe
IpsIMble U
IUIOCKOCTH:
napasuJiesibHble
CECUCHUA

20

[TapamiensHble
NpsIMbIE U
IJIOCKOCTH: pacy€T
OTHOILICHUN

21

[TapamiensHbIe
NpsIMBIE U
IIJIOCKOCTHU: YTJIBI
MEX]y
CKpCHIUBAOIIUMHUCSH
IpsAMBIMHA

22

IlepnenqukynspHble
IIpsAIMBIE U
IIJIOCKOCTH:
CTaHAAPTHBIE Tapbl
NIEPIEHAUKYIISIPHBIX
IIJIOCKOCTEN U
MPSIMBIX,
CUMMETPUHU
MHOT'OTPAHHUKOB

23

[IepnenqukynsapHsie
HIPsIMBIE U
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IUIOCKOCTH: TCOpEMA

0 Tpex
NepreHInKyIsIpax

24

[TepnienauKyIsipHBIE
NpsIMBIE U
IJIOCKOCTH:
BBIYUCJICHUSA OJIUH B
MHOTOTpaHHHKaX

25

[ToBTOpEHME:
TIJIOIIATN
MHOTOYT'OJIbHUKOB,
(dbopmybl st
IUIOIIAJICH,
COOOpaKEeHHUSI
noxoous

26

[ToBTOpEHME:
TIJIOIIATN
MHOTOYT'OJIbHUKOB,
(dbopmyIbl st
IUIOIIAJICH,
COOOpaKEeHHUSI
noxoous

27

[ToBTOpEHME:
TIJIOIIATN
MHOTOYT'OJIbHUKOB,
(dbopmyIbl st
IUIOIIAJICH,
COOOpaKEeHHUSI
noxoous
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28

ITnmomanu ceuennii
MHOTOTPaHHUKOB:
IUTOIIAa U
MOBEPXHOCTEH,
pa3pe3aHus Ha
4acTy,
COOOpaxeHust
nonoous

29

IInmomanu ceuenmnii
MHOT'OTPaHHUKOB:
IJI0ILAU
IIOBEPXHOCTEH,
pa3pe3aHus Ha
4acTH,
COOOpaXKeHHUsI
noo0us

30

Kontponbnas
pabora
"[ToBTOpeHwue:
MHOT'OI'PaHHUKH,
CEUeHus
MHOT'OTPaHHUKOB"

31

O0BéM Terra. O0bEM
MPSIMOYTOJIBHOTO
napajuiesienumne/a

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

32

3anaun 00
YABOCHHUH KyOa, O
KBaJpatype Kyoa; o
TPUCEKITUH yTIIa

https://resh.edu.ru/subject/lesson/4904/start/
280336/
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33

CrepeoMeTpHUYECKUE
3a/1a4M, CBA3aHHbIE

¢ 00BéMOM
MPSIMOYTOJIBHOTO
napajuieNenumnena

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

34

[Tpuxnagneie
3a/1a4H, CBSI3aHHbIE
C BBIYHMCIIEHHEM
00BEMa
MPSIMOYTOJIBHOTO
napajuiesenumneaa

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

35

O6bEM npsiMoit
PU3MBI

https://resh.edu.ru/subject/lesson/5629/start/23082/

36

CrepeomeTrpuueckue
3a]1auu, CBSI3aHHbIC
C BBIYHCIICHUEM
00BEMOB NpsAMOi
PU3MBI

https://resh.edu.ru/subject/lesson/5629/start/23082/

37

[Tpuxnagxeie
3aJ1a4uM, CBA3aHHbIE
¢ 00BbEMOM IpsSIMOI
MIPU3MBI

https://resh.edu.ru/subject/lesson/5629/start/23082/

38

Brrunciienue
00BEMOB TeI ¢
MIOMOIIIbIO
OITPENEIIEHHOTO
unTerpana. O0bpém
HAaKJIOHHOM IPHU3MBI

https://resh.edu.ru/subject/lesson/4046/start/23207/
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39

Brruucnenue
00BEMOB TeJI ¢
TIOMOIIBIO
OIPEICIIEHHOTO
uHTerpana. O6sém
MUPaMUIbI

https://resh.edu.ru/subject/lesson/4046/start/23207/

40

®opmyna oobEMa
MAPaMUJIBI.
OTtHomenne
00BEMOB MUPAMUJ C
00IIUM yTiIOM

https://resh.edu.ru/subject/lesson/4046/start/23207/

41

®opmyna oobEMa
MAPaMUJIBI.
OTHomIeHne
00BEMOB MTUpaMUJI C
00IIUM yTIIOM

https://resh.edu.ru/subject/lesson/4046/start/23207/

42

CrepeomeTrpuueckue
3a71a4M, CBSI3aHHBIC
¢ o0bEMamu
HAKJIOHHOW TIPU3MBI

https://resh.edu.ru/subject/lesson/4046/start/23207/

43

CrepeomeTrpuueckue
3a]1auu, CBSI3aHHbIC
¢ o0bEMamu
ImUpaMuabl

https://resh.edu.ru/subject/lesson/4046/start/23207/

44

[Ipuxnagueie
3aJ1a4M 1O TeMe
"O0BEMBI TENT",
CBSI3aHHEIC C

https://resh.edu.ru/subject/lesson/4046/start/23207/
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00BEMOM
HAKJIOHHOM TTPU3MBI

45

[IpuknagHsle
3aJjauu 10 TeMe
"O06BEMBI TENT",
CBSI3aHHBIE C
00BEMOM MUPAMHU/IBI

https://resh.edu.ru/subject/lesson/4046/start/23207/

46

[Ipumenenue
00BEMOB.
Brrancienue
paccTosiHusA 10
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4046/start/23207/

47

Konrposbnas
pabota "O0bEM
MHOTOTrpaHHHKA"

48

Hunuuapuueckas
MMOBEPXHOCTb,
oOpa3yromue
HWIAHIPUYECKOMN
MMOBEPXHOCTHU

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

49

Hunuunp. [psamon
KpyTrOBOW LIMJIMHIP.
[Tnomans
IIOBEPXHOCTH
LWIMHIpa

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

50

Konnueckas
MMOBEPXHOCTb,
oOpa3yromiue

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

50




KOHUYECKOH
MMOBEPXHOCTH.
Konyc

51

CedeHue KoHyca
IJIOCKOCTBIO,
napasieabHON
IJIOCKOCTH
OCHOBaHUS

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

52

VY ceu€HHBIN KOHYC.
N3o0pakeHne
KOHYCOB U
YCEUEHHBIX KOHYCOB

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

53

IInomanr 60xoBOI
MMOBEPXHOCTH U
MOTHOM
MTOBEPXHOCTH
KOHyca

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

54

ITnomans 60KOBOIH
MMOBEPXHOCTH U
MOJTHOM
MTOBEPXHOCTH
KOHyca

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

55

CrepeomeTrpuueckue
3aJ1auM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHHE,
IIOCTPOECHUEM
CEYEHUH IIWIMHAPA,
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KOHYyca

56

CrepeomeTpuueckue
3aJla9u Ha
JIOKa3aTeIbCTBO U
BBIYHCIICHHE,
MOCTPOEHUEM
CEUYEHU WINHAPA,
KOHYycCa

57

[TpuxnagHeie
3a71a4M, CBA3aHHbIE
C UWIMHAPOM

58

[Tpuxnagxeie
3a/1a4M, CBA3aHHbIE
C UAJIMHIPOM

59

Cdepa u map

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

60

IIepeceyenue
cdepsl 1 mapa ¢
TJIOCKOCTBIO.
Kacanue mapa u
cdepbl TNIOCKOCTHIO.
Bun u u3o0pakenue
niapa

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

61

Ilepeceyenue
cdepsl 1 mapa ¢
TJIOCKOCTBIO.
Kacanue mapa u
cdepbl TNIOCKOCTHIO.
Bun u n3o0pakenue

https://resh.edu.ru/subject/lesson/5525/start/22875/
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mapa

62

VYpaBHenue cepsbl.
[Tnomans cheprl u
e€ yacten

63

CummMmertpust cepsl
U mapa

64

CrepeoMerpuueckue
3aJauu Ha
JI0Ka3aTeNbCTBO U
BBIYMCJICHHUE,
CBA3aHHBIC CO
cdepoil u mapom,
MOCTPOCHHUEM HX
CEYECHMI
TUIOCKOCTBIO

65

CrepeoMeTrpuueckue
3aJa4u Ha
JI0Ka3aTeNbCTBO U
BBIYMCJICHUE,
CBSI3aHHBIE CO
cdepoit u mapom,
MOCTPOCHHUEM HX
CEYECHMI
TUIOCKOCTBIO

66

[Ipuxnagueie
3aJ]a41, CBSI3aHHEIC
co chepoii u mapom

67

IToBTOpEHuUE:
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OKPYXHOCTh Ha
IJIOCKOCTH,
BBIUHCIICHHS B
OKPY>KHOCTH,
CTaHJIapTHbHIE
noxoous

68

Pazmmunnie
KOMOMHAIINY TET
BpaIlleHUs U
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/5525/start/22875/

69

3azayn 1o TeMe
"Tenan
MOBEPXHOCTHU
BpateHus"

70

3amaun 1Mo TeMe
"Tema u
MOBEPXHOCTH
BpaieHus"

71

Kontponbnas
pabora "Tena u
MTOBEPXHOCTHU
BpareHus"

72

OO0BéM UIHHIpA.
Teopema 06 00bEMeE
MPSIMOTO LUJIMHAPA

https://resh.edu.ru/subject/lesson/5629/start/23082/

73

Braucnenne
00BEMOB TEII C
OMOIIBIO

https://resh.edu.ru/subject/lesson/4046/start/23207/
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OTPEICIIEHHOTO
unTerpana. O0bEmM
KOHyca

74

ITmomaau OOKOBOI
M TIOJTHOM
MTOBEPXHOCTH
KOHYyca

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

75

CrepeomeTrpuueckne
3a/a4M, CBA3aHHEIE
C BBIYHUCIICHUEM
00BEMOB IUITUH/PA,
KOHyca

76

[Tpuxnagneie
3aJ1a4yM 110 TeMeE
"OOBEMBI U
iouiaau
nosepxHocrel Ten"”

77

O0BeM mapa u
IIapOBOTO CEKTOpA.
Teopema 06 06BEMeE
mapa. [Imomane
cepsl.
CrepeomeTpuueckue
3a]auu, CBSI3aHHbIC
C BBIYUCIICHUEM
00BEMOB 11apa,
IapOBOT'0 CErMEHTA
Y IIApOBOTO CEKTOpa

https://resh.edu.ru/subject/lesson/4910/start/23238/
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78

IIpuknagueie
3aJ]a41 10 TEME
"O0BEMBI TEN",
CBsI3aHHBIE C
00BEMOM 11apa U
TJIOMIAIBI0 CEPHI.
CooTtHomeHHs
MeX/1y TUIOIAIIMU
IMOBEPXHOCTEU U
00BEMaMHu
IMOJJOOHBIX TEIl

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

79

ITomoOHkbIE TEIA B
MIPOCTPAHCTBE.
H3menenune o0béMa
MIPH TOA00HH.
CrepeomeTrpuueckue
3a7a41, CBI3aHHEIE
C BBIYUCJICHUEM
00BEMOB TEI U
ILTOIIAICH
MMOBEPXHOCTEU

80

Kontponbnas
pabota "[Tnomanu
MIOBEPXHOCTHU U
00BEMBI KPYTIIBIX

TCI

81

JIBH>KEHUSA
MIPOCTPAHCTBA.
OTtobpakeHus..

https://resh.edu.ru/subject/lesson/6297/start/22283/
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JIBDKEHUS U
paBeHCTBO puryp.
OO011ue cBolicTBa
IBIDKECHUH

82

Bunn nBukennii:
napasieabHbIN
TepeHoc,
LIEHTpaJIbHAS
CUMMETpHS,
3epKaybHast
CUMMETpHS,
MIOBOPOT BOKPYT
MpAMO

https://resh.edu.ru/subject/lesson/6297/start/22283/

83

[IpeobpazoBanmst
noao6wus. [psmas u
ctepa Diinepa

84

I'eomerpuueckue
3a/1a4u Ha
MPUMEHEHUE
JBUKEHUS

https://resh.edu.ru/subject/lesson/6297/start/22283/

85

Konrtposbnas
pabota "BekTops! B
pocTpaHcTae”

86

O6o0maromee
noBropenue 11
MOHATHH 1 METOJIOB
Kypca reoMeTpuu
10-11 xnaccos,
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CUCTEMaTHU3aLM
3HAHUM:
"[TapannenbHOCTh
MPSMBIX U
ILJIOCKOCTEN B
npocTpaHcTBe"

87

Ob6o61maroniee
noBtopenue 11
HOHATHUI U METOIOB
Kypca reOMeTpHH
10-11 knaccos,
CUCTEMaTHU3aLM
3HaHuii: "BekTopsl B
npocTpaHcTae”

88

Ob6o61maromiee
noBtopenue 11
MIOHATHUI U METO0B
Kypca reoMeTpuun
10-11 knaccos,
cucTeMaTH3anus
3HaHui: "BekTopsl B
npoctpaHcTae"”

89

O6o06maromee
noBropenue 11
TIOHSATHI U METOI0B
Kypca reoMeTpuu
10-11 xaccos,
CHUCTEeMaTH3aIus
3HaHui: "O0beM
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MHOTOTpaHHUKA"

90

O06o0maromee
nosropenue 11
HOHATHUH U METOIOB
Kypca reoMeTpuu
10-11 knaccos,
CHCTEMAaTH3alHs
3HaHuii: "O0beM
MHOTOTpaHHUKA"

91

O6o0maromee
noBtopenue 11
MOHATHH 1 METOIOB
Kypca reOMeTpUun
10-11 xnaccos,
CHCTEeMaTH3aIus
sgaguit: "Ilnmomann
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX

n

TCI

92

O6o6maromee
noBTopenue 11
TTOHSTHI U METOI0B
Kypca reoMeTpuu
10-11 xiaccos,
CHUCTEeMaTH3aIus
saanui: "Ilnomanu
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX

n

TCII
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93

Hrorosas
KOHTPOJIbHAS
pabota

94

Hrorosas
KOHTPOJIbHAS
pabora

95

[ToBTOpEHME,
00o01IeHne 1
CHUCTEMaTH3AIIHS
3HAHUM

96

Hcropus passurus
CTEPEOMETPHUU KAK
HayKHU U €€ poib B
pa3BUTUHI
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus passurus
CTEPEOMETPHUU KaK
HayKH U €€ poJib B
pa3BUTHHU
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus passurus
CTEPEOMETPHUH KAK
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HAYKH U €€ POJIb B
pa3BUTHHI
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUI

99

Hcropus passurtns
CTEPEOMETPHUH KaK
HAYKH U €€ POJIb B
pa3BUTHHI
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBFOTEPHBIX
TEXHOJIOTUI

100

Hcropus pa3ButHs
CTEpEOMETPHUH KaK
HayKH U €€ poJib B
pa3BUTHN
COBPEMEHHBIX
MHXCHEPHBIX U
KOMITBIOTEPHBIX
TE€XHOJIOTUU

101

Uctopus passutus
CTEPEOMETPHUU KaK
HAYKH U €€ POJIb B
pa3BUTHHI
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
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TEXHOJIOTUH

Hcropus passurtus
CTEPEOMETPHUH KaK
HAYKH U €€ POJIb B

102 pa3BuTUH 1
COBPEMEHHBIX
HWHXXCHCPHBIX U
KOMIThFOTEPHBIX
TEXHOJIOTHUH
OBIIEE KOJIMYECTBO
YACOBIIO 102
ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

- JI. C. AtanacsH, B.®. byty3os, C.b. Kagomuesa u ap. ['eomerpusi. YueOHUK
st 10-11 xnaccoB o0mieo0pa3oBaTenbHbIX yupexaeHuid. bazoBblil u
npoduibHbIl ypoBeHb. Mocksa. [Ipocsemienne.2017r.

- B.I'. 3uB. lnpakrnueckue marepuainsl 1o reomerpuu A 10 kimacca.
Mockaa. [Tpocsemenue.2007

- b.I'. 3uB. /luakTnyeckure MaTepuaisl no reomerpuu s 11 kiacca.

Mockasa. [Ipocsemenne.2017r.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJA

- JI. C. Aranacsu, B.®. byty3os, C.b. Kagomiuesa u ap. ['eomerpus. YueOuuk
s 10-11 knaccoB 001eo0pa3oBaTeIbHBIX YUpEKIeHUH. ba3oBbIil n
npo¢uiabHBIN ypoBeHb. MockBa. [Ipocsemenne.2017r.

- b.I'. 3uB. /lnmakTnyeckue marepuansl no reomerpuu st 10 kiacca.
Mocksa. ITpocsemenne.2007

- B.I'. 3uB. Jlunaktuueckue maTepuaisl o reomerpuu s 11 kiacca.
Mockaa. [Tpocsemenue.2017r.

- C.M. Caaksn, B.®. byty3oB. U3yuenue reometpun B 10-11 knaccax. Kuura

s yaurena. Mocksa. [Ipocsemienne.2007
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- B.A. SIposenko Iloypounblie pa3paOOTKH 110 TEOMETPHH.
JuddepennupoBannsiii moaxon, 10 kimacc. Mockba. «BAKO». 2009- - B.A.
SAposenko [loypounsie pazpadorku o reometpun. uddepeHnnpoBaHHbIM
moaxox, 11 knace. MockBa. «BAKO». 2012- - E.M. PabunoBuu MatemaTHka.
3angaun Ha roToBbIX uyepTexax. ['eomerpus. 10-11 kimacesl. Mocksa. MJIEKCA.
2008

- A.Il. EpmioBa, B.B. T'onno6oponbko. Marematuka. Y CTHbIE TPOBEPOYHbBIE U
3auétHble padoThl. YcTHas reomerpus. 10-11 kmaccel. Mocksa. MJIEKCA.

2005

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. UnpopManimoHHO-IIOMCKOBAsI cUCTEMa camMo0o0pa3oBaHusi- Pexum noctyna
http://uztest.ru

Poccuiickas anmexktponHas mkona. POIILhttps://resh.edu.ru

Enunas xomnekius oOpazoBaTeiabHbIX pecypcoB. http://school-
collection.edu.ru

2. NupopManinoHHO-IIOMCKOBas cuctema 3ajgaun — Pexxum gocryna —
http://zadachi.mccme.ru

3. Maremartuka JIsl OCTYMAONIUX B BY3bl. — PexuM moctymna

http://www/matematika.agava.ru

64



4. "CeTb TBOPUYECKUX YUUTENICH" WWW.it-n.ru.
5. MuTepakTuBHOE 00y4YeHHE Ha YPOKaX MAaTEeMATHKH [ DJIEKTPOHHBIN pecypc].

http://pedsovet.org/component/option.
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