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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo reomerpum mist 9 kiracca MBOVY «llmomoBast cpemusisi mkona mMeHn H.A.BomkoBa» cOCTaBlieHa B COOTBETCTBHH CO CICAYIONIMMH HOPMATHBHBIMH
JIOKyM EHTaMH:
v' @enepanbHbii 3aK0H 0T 29.12.2012 . Ne 273-®3 ( pea. Ot 31.07.2020r.) «O6 obpaszosanuu B Poccuiickoii @enepaiymy» (¢ U3M. U J0IL., BCTymuil B cuity ¢ 01.09.2020)
v ®enepalbHbIN FOCYIapPCTBEHHBIN 00pa30BATENBHBINA CTAHAAPT CPEIHEro 0bMIero oopazosanus (Y TBEPKAEH MprKa3oM MUHKUCTEPCTBA 00pa3oBanus 1 Hayku Poccuiickoi denepanuu
ot 17 mast 2012 1. N 413) (pen.11.12.2020)
v" Tocynapcreennas nporpamMma Poccuiickoit ®enepannn «Passutue oOpaszosanus» (YTeepxkaena Ilocranosnenuem IIpasutensctsa PO or 26.12.2017 N 1642 (pen. or 22.02.2021)
«O0 yTBep K ICHUH TOCYIapCTBEHHOM mporpaMmMbl Poccuiickoit @eneparun «Pa3sutie o0pasoBanus» Aara oopamenus: 10.03.2021)

v' CanlluH 2.4.3648-20 «CaHUTapHO-3IHMAEMHUOIOTUYECKHE TPEOOBAHMS K OPTaHU3aLMAM BOCIIMTAHUSA U 00Yy4Y€EHHs, OTAbIXA M 03J10POBIICHHS eTel U Monoaexu» Ne28 ot
28.09.2020r.

v" Maremaruka: paboune nporpammsl 5 — 11 knaccel / A.I'. Mepansx, B.B. Ionorckuit, M.C. Sdxup, E.B .Bynko — M.: Benrana-rpad, 2017. — 164 c.

AN

VYuebnsiit mnan MBOY ITnogosast CIL (paccMoTpeH u yTBepkJieH Ha 3aceqanun negarorudeckoro Cosera nporokon Ne 1 ot 30.08.2022r., mpuka3 Ne 235 ot 30.08.2024)

v" OOI1 COO MBOY Ilnomosas CIII (paccMoTpena v yTBEpskaeHa Ha 3acenanuu neaarorudeckoro Cosera mporokon Ne 1 ot 29.08.2024r., mpukas Ne 235 ot 29.08.2024r.)

JlanHas mporpamMMa OpHUEHTHpOBaHa Ha yueOHO-MeToandecKuid KoMIUTeKT «['eomerpus. 9 kimace» aBTopoB A.I'. Mepamska, B.b. Ilononckoro, M.C. Sxupa. IIporpamma paccunrana
Ha 2 yaca B HeJIeJto, Bcero 66 yacoB (33 Henenu) B COOTBETCTBHHU C Y4EOHBIM ILJIAHOM, M COOTBETCTBYET (he/iepalibHOMY rOCyIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIaPTy OCHOBHOI'O OOIIEro
00pa3oBaHusl.M

B ocHoBy Hacrosmell mporpaMmsbl 1mosiokeHo (DyHIAMEHTAIbHOE SAPO COJCp)KaHHWS OO0mero oOpa3oBaHUs, TPeOOBaHUS K pe3yiabTaTaM OCBOCHHS
00pa3oBaTeLHOI MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMs, MPEICTaBICHHbBIC B (peepaIbHOM rOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHIAAPTE OCHOBHOTO
obmero oOpa3oBanus. B Hell Takke yYMTHIBAIOTCS JOMHPYIOUIME HJIEH IOJIOKEHHS IPOrpaMMbl Pa3BUTHS M ()OPMHPOBAHMS YHUBEPCAJIBHBIX Y4EOHBIX
JEUCTBHH Ui OCHOBHOTO 00mIero oOpa3oBaHMs, KOTOpbIE OOeCHeunBarOT (OPMUPOBAHHE POCCHHUCKONW T'Pa)kJaHCKOW HMJICHTHYHOCTH, KOMMYHUKATHBHBIX
Ka4eCTB JIMYHOCTH ¥ CHOCOOCTBYIOT(OPMHPOBAHHIO KITFOUEBOW KOMIETEHTHOCTH — YMEHUS YUUThHCS.

[TpakTHyeckass 3HaYUMOCTD IIKOJIFHOTO Kypca reoMeTpur 7 — 9 KlaccoB COCTOUT B TOM, YTO IPEAMETOM €€ M3Y4eHHUs SBISIOTCS MPOCTPAHCTBEHHBIC
(OPMBI M KOJTMYECTBECHHBIE OTHOLICHHUS PEAIbHOro Mupa. B coBpeMeHHOM 00IecTBe MaTeMaTndeckasi OAroTOBKa HEOOXO0IMMa KaXXIOMY YEJIOBEKY, TaK Kak
MaTeMaTuKa IPUCYTCTBYET BO BCeX cepax 4eIoBEeUeCKON AesSTeIbHOCTH.

['eomeTpusi ABISIETCSI OJTHUM M3 OTIOPHBIX IIKOJBHBIX NMPEIMETOB. ['eoMeTpuyeckue 3HaHUS U YMEHHSI HEOOXOAUMBI Ul M3Y4SHHS JAPYTUX IIKOJBHBIX
aucuuIuinH (pusuka, reorpadus, Xumusi, “HGOpMaTUKA U T.JI.).

OnHOM M3 OCHOBHBIX i€l M3y4EHUs TEOMETPHUHU SIBIISETCS pa3BUTHE MBIIJICHUA. B mporecce u3ydeHuss reoMeTpuu (GOpMHUPYIOTCS JOTHYECKOE U
AJITOPUTMUYECKOE MBIIIJICHUE, a TAK)KEe TAKUEe KaueCTBAa MBIIUIEHUS, KaK CUjla U THOKOCTh, KOHCTPYKTUBHOCTb U KPUTUYHOCTb. JJIsl alanTallii B COBPEMEHHOM
MHGOPMAIIMOHHOM O0O0IIecTBE BaXHBIM (haKTOpOMSBIseTCS (OPMUPOBAHME MAaTEMATHMUYECKOTO CTUJISl MBIIUICHHUS, BKJIIOYAIOIIEro B ce0sl MHIYKIUIO U
JeTyKIHI0, 00001IeHne 1 KOHKPETU3AIUI0, aHAJIN3 U CUHTE3, KIACCU(PUKAILINIO U CHCTEMAaTHU3aL1I0, a0CTparupoBaHle U aHAJIOTHIO.

OOyuenne reoMeTpuu JaéT BO3MOKHOCTBIIKOJIBHUKAM HAYYUTHCS IUIAHUPOBATH CBOIO JESATEIbHOCTb, KPUTHUECKH OLIEHHBATh €€, MPUHUMATh



CaMOCTOSITEIIbHBIC PELICHUS, OTCTauBaTh CBOM B3TJISI/IBI U YOKACHUS.

B mpouecce nzydeHus reoMeTpUM IIKOJBHUKU yYaTCsl M3JaraTb CBOM MBICIH SCHO M HCYEPIBIBAIONIE, TPUOOPETAIOT HABBIKM YETKOTO BBITIOJIHEHHS
MaTEMaTHYECKUX 3aIIUCEH, IPH 3TOM HMCIIOJIb30BAHUE MAaTEMATUUECKOT'0 S3bIKa NO3BOJIET Pa3BUBaTh Y YUALMXCSI TPAMOTHYIO YCTHYIO U IIUCbM EHHYIO PEYb.

3HAKOMCTBO C UCTOpUEH pa3BUTHA T€OMETPHM Kak HAayKH (OpMHpPYET y ydaluxcs MpeJCTaBICHHE O TeOMETPHUU KaK O YacTh OOIIeYeIoBEYeCKOi
KYJIbTYPBI.

3HauuTEeNbHOE BHUMAHHE B M3JIOKEHUU TEOPETHUECKOI0 MaTepualla Kypca yIAelsieTcs €ro MOTHBALMH, PACKPBITUIO CYTH OCHOBHBIX NOHSITUN, UIEH,
MeToJ10B. O0yueHne MmocTpoeHO Ha 0aze TEOpUM Pa3BUBAIOUIETO OOYUEHHMs, YTO JOCTUTACTCS OCOOCHHOCTSIMH HW3JIOKEHHUS TEOPETHYECKOTO Marepuaia u
yIpaXHEHUSIMH Ha CpaBHEHHWE, aHAJIM3, BBIJICJICHUE TJIABHOTO, YCTAHOBJICHUE CBs3€H, KIacCU(pUKAIHIO, JJOKA3aTeIbCTBO, 0OOOIIEHNE U CHCTEMaTU3AIHIO.
Oco00 akIEeHTHPYIOTCSI COJEpPKATEIbHOE PACKPBITHE MAaTEMaTH4YE€CKMX IOHSTHM, TOJIKOBaHME CYIIHOCTH MaTEeMaTHYEeCKUX METOJ0B M O00JacTH HX
MIPUMEHEHHUS], JEMOHCTPAllis BO3MOKHOCTEH MPUMEHEHUS TEOPETUUECKUX 3HAHUM /7Sl pelIeHUs pa3HOOOpa3HbIX 3aJau MPHUKIaJIHOTO XapakTepa. Oco3HaHue
0011ero, CyIIeCTBEHHOTO SIBJISIETCSI OCHOBHOM 0a30M ISl pellieHus ynpakHeHui. BaXHO NpUBOIUTH JI€TaJIbHbIE MOSCHEHUS K PEILIEHUIO TUIIOBBIX YIIPaXKHEHUI.
OTUM pacKpbIBaeTCs CYTh METOJA, IIPEeIIaraeTcsi alilrOPUTM WM 3BPUCTHUYECKAsk CXEMa PellieHus yIpa)XHEHUH oNpeieIEHHOrO TUIIA.

Matematnueckoe 00pa3oBaHHE ABIAETCS 00s3aTENbHON M HEOTHEMJIEMOW 4acTbio 0o0liero oOpa3oBaHMS Ha BCEX CTYNEHSX IIKOibl. OOydeHHe MaTeMaTHUKEe B OCHOBHOH IIKOJIE
HAaIpaBJIEHO Ha JOCTIKEHUE CIECAYIONMX LIeNe:

1) B HanpaBJIEeHUU TMYHOCTHOT'O Pa3BUTHSL:
° q)OpMI/IpOBaHI/IC Hpe}]CTaBHeHI/Iﬁ O MaTCMaTHUKEC KaK 4aCTH O6LHC‘{GJ'[OBC‘{CCKOI‘/‘I KYJIbTYpPBI, O 3BHAYNMOCTH MAaTEMATHUKU B Pa3BUTUH HUBUIIN3ALINN 1 COBPEMEHHOI'O O6meCTBa;
Pa3BuTHE IOrHYECKOr0 ¥ KPUTHYECKOT'O MBIIIIEHHUS, KYIbTYPhl Pe4H, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPHMEHTY;
®dopmMupoBaHue HHTEIEKTYaIbHOW YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K IIPEOJOJICHUIO MBICIHTENbHBIX CTEPEOTHIIOB, BHITEKAIOIINX U3 OOBIIEHHOIO OIIBITA;
BocnuTanue ka4ecTB JIMYHOCTH, 00ECIEYHBAIOIIMX COLUATBHYI0 MOOMIBHOCTE, CIIOCOOHOCTD IPMHUMATh CAMOCTOSITE/IbHbIE PeLICHHS;
®dopmMupoBaHue KauecTB MBIILICHNUS, HEOOXOANMBIX [UIS aaNTallid B COBPEMEHHOM MH(OPMALIOHHOM OOIIECTBE;
e Pa3BuTHe HHTEpEca K MATEMaTHYECKOMY TBOPUYECTBY U MATEMAaTHYECKHUX CIIOCOOHOCTEH;
2) B MeTaIpeaMEeTHOM HalpaBlIeHHUN:
e Pa3BuTHe NPEACTABICHUH O MaTeMaTHKe Kak (opMe OMMCaHMS M METOAE MO3HAHMS NEeHCTBUTEIBHOCTH, CO3JAHHE YCIOBUH I MPUOOPETEeHHs MEepBOHAYAILHOTO OIBITa
MaTeMaTH4eCKOI0 MOJEINPOBAHHS;
e  dopmupoBaHHe OOMHKX CIOCOOOB MHTEIUIEKTYAIBHOH AESTEIFHOCTH, XapaKTEePHBIX Ul MAaTEMATHKU M SABIISIONIMXCS OCHOBOM MO3HABATENBHOM KYIBTYPBI, 3HAUUMON IS
Ppa3IU4HBIX cep YenoBedecKoil e TeNbHOCTH;
3) B mpeIMETHOM HaIpaBJICHUU:
e OiajeHre MaTeMaTHYCCKUMH 3HAHUAMH U YMEHUSIMH, HEOOXOAUMBIMHU UL MPOJOJDKEHUST 00pa30BaHus, U3YUSHUs] CMEKHBIX JUCIHIUINH, IPUMEHEHHS B TIOBCEIHEBHOMN
KH3HH;
e Coszmanue (pyHIaMeHTa U1 MaTeMAaTHIECKOr0 pa3BUTHA, GOPMUPOBAHUS MEXaHU3MOB MBIIUICHHS, XapAKTEPHBIX IS MATEMaTHYECKOM e TeNbHOCTH.

B opranmzanmm y4eOHO — BOCIHTATENBHOTO IMPOLECCAa BAXKHYIO PONb WrparoT 3azaud. OHM SBIAIOTCA M LENBbIO, U CPEICTBOM OOydeHHs. BakHBIM yCIOBHEM MpaBHIBHOU
OpTaHM3aIIH 3TOTO MPOIecca ABISIETCS BEIOOpP PAIOHAIBHON CHCTEMBI METOZIOB M IPHEMOB 00YUEHHMS, CIIEIN(HKH PEIIaeMbIX 00pa30BaTEIbHBIX U BOCIIUTATENbHBIX 3a/1a4.

Lenpro n3ydeHnss Kypca MaTeMaTHKe B 7 - 9 Kijaccax SIBISETCS pa3BUTHE BBIYMCIUTENBHBIX YMEHHI 70 YPOBHS, MO3BOJSIONIETO YBEPEHHO HCIONB30BATh MX NPH PEIICHUH 3a1ad
MaTeMaTUKH M CMEKHBIX MPEIMETOB, YCBOCHHUE anmnapara ypaBHEHHH W HEPABEHCTB KaK OCHOBHOT'O CPEICTBA MaTEMaTHUECKOTrO MOJEIMPOBAHMS 337ad, OCYIIECTBIECHHE ()yHKIIMOHATBHON
MOATOTOBKM MIKONFHUKOB. Kypc Xapakrepn3yercsi MOBBIIICHUEM TEOPETHIECKOTO YPOBHS 00YUEHHS, TOCTEIICHHBIM YCHIINEM POJIM TEOPETUIECKUX OOOOMIEHUH 1 NEIyKTUBHBIX 3aKIFOUCHHUH.
[TpuknagHas HaMPaBIEHHOCTHh PACKPHIBAET BO3MOKHOCTD M3yJaTh M PEIIATh MPAKTHUECKUE 3aaUH.

B ocHoBe MOCTPOCHHUA JAHHOTO KypcCa JIC)KUT HUACA 'yMaHHU3aluu 06yqu1/I$[, COOTBCTCTBYHOIAsl COBPEMCHHBIM MNPCEACTABJICHUAM O LCIAX HIKOJIBHOI'O O6pa3OBaHI/I$I " yaciidromas
0co00e BHUMaHUE JTUYHOCTH Y4C€HUKaA, €ro MHTEpECaM 1 CIIOCOOHOCTSIM.



Hpez[naraeMLIﬁ KYpC IMO3BOJISACT 00ecneunTh (l)OpMI/IpOBaHI/Ie KaK NpEeAMETHBIX yMeHHfI, TaK U YHUBCPCAJIbHBIX y‘l€6HLIX HCﬁCTBHﬁ IIKOJIBHUKOB, a TAKXKC CHOCO6CTByeT JOCTHXKCHUIO
OHpe)leJ'IéHHLIX B0 ®I'OC NMHYHOCTHBIX PE3yIbTAaTOB, KOTOPHIC B Z[EU'ILHGfIIHeM MO3BOJIAT Y4allIUMCA IMIPUMCHATDH IMMOJTYYCHHBIC 3HAHUA U YMCHUA IJIs1 PCHICHUA pa3JIMIHbIX JKU3HCHHBIX 3a1a4.

OO0mas xapakTepucTuka yueOHoro npeagmera «I'eomeTpusi»

CoxepxaHue Kypca reoMeTpuu B 7-9 Kjaccax MpEICTaBIICHO B BUIC CICAYIONIMX COJEpKATEIbHBIX pasnenoB: «['eomerpuyeckue ¢Gurypoi», «M3mepenue
reOMETPUUYECKUX BEIUUUH», «KoopauHatel», «BekTope», «['eoMeTpusi B MICTOPUYECKOM Pa3BUTHUH.

Conepxanne pasnmena «['eomerpuueckue (GUTYpbD» CIy)KUT 0a30i Ui JaTbHEWIIEro HM3YYCHHS YyYallUMHCS TeOMeTpuu. M3ydeHue matepuana
crocoOCcTBYeT (POPMHUPOBAHUIO Y YUALTUXCSI 3HAHUI O TEOMETPUUECKON (PUrype Kak BasKHEWIIeH MaTeMaTUYeCKOW MOCIIU ISl OTIMCAHMS PEaTbHOT O MHUPA.

['maBHas 1enb NHaHHOTO pasfiena — Pa3BUTh y YYAIIUXCS BOOOpa)KEHHWE W JIOTUYECKOE MBIIUICHHE MYTEM CHUCTEMATHYECKOTO H3Y4YCHHUS CBOWCTB
TeOMETPpUUECKUX (QUTYP U IPUMEHEHHUS 3TUX CBOMCTB MPHU PEUICHUH 3a7a4 BBIYMCIUTEILHOTO U KOHCTPYKTHUBHOTO Xapakrepa. CylllecTBeHHas! poJib MIPH STOM
OTBOJIUTCSI PA3BUTHIO TeoMeTpudeckoil wuHTynruu. CoueTaHue HATJISJIHOCTH C (OPMAIBHO-JIOTUUECKHM TIOJXOJ0M SBIISIETCS HEOTHEMJIEMOM YacThIO
r€OMETPUYECKUX 3HAHUM.

Conepxxanue paznena «/3mMepeHne reoMeTpu4ecKUX BEITUYMH» PACIIUPSIET U YIIyOJaseT MpEeACTAaBICHUS ydaluluxcsd 00 WM3MEpEeHUsX UIMH, YTJIOB U
momasei Guryp, cnoco0cTByeT GOPMUPOBAHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX KaK MPU PEIICHUH T€OMETPUUECKHUX 3a/1a4, TaK U B TIOBCEIHEBHOM
KU3HU.

Conepxxanue paszzaenoB «KoopauHatel», «BekTopbl» pacimivpser W yriiyOjiseT MpeACTaBlICHUs y4allMXCsl O METOJIe KOOPJIMHAT, Pa3BUBAET YMEHHE
MIPUMEHSATH alTeOpanyecKuid anmapat Ipyu PeIIeHnH TEOMETPUISCKUX 3a/1a4, a TAK)KE 3a7a4 CMEKHBIX JUCITUTUIHH.

Pa3znen «'eomeTpus B HICTOPUUECKOM PAa3BUTHN», COJIEpPKaHNE KOTOPOro (hparMEeHTapHO BHEAPEHO B M3JI0KEHHWE HOBOTO MaTepuaya Kak CBEIeHHs 00
aBTOpax U3y4yaeMbIX (PAKTOB U TEOPEM, UCTOPUM MX OTKPBITUS, MpeAHa3HAuYeH s (popMHpOBaHUS MPEICTABICHUN O T€OMETPUU KaK YacTH YeslOBEUeCKOH
KYJIBTYpBI, 17151 OOIIETO Pa3BUTHUS IIKOJILHUKOB, JJISl CO3/IaHUS KyJIbTYPHO-UCTOPUUECKON Cpebl 00ydeHHS.

.HI(I‘!HOCTHI:IC, MeTanpeaAMETHBIC U IIPEAMETHBIE PE€3YyJIbTAaThl OCBOCHUS y‘leﬁHOFO npeamera «reOMeTpl/lﬂ»

W3y4yeHre reoMeTpuy IO AAHHOH MpOrpaMme CHocoOCTBYeT (GOPMHPOBAHHIO Y YUAIUMCS JMYHOCTHBIX ,METANPEAMETHBIX H IPEAMETHBIX PE3yIbTaTOB OOYUYCHHS, COOTBETCTBYIOLINX
TpeOoBaHUsM (eaepaIbHOro rocyAapCcTBEHHOr0 00pa30BaTEeIbHOIO CTaHIAPTa OCHOBHOI'O 00IIIero o0pa3oBaHusl.
B3auMocCBsI3b pe3yapTaToB OCBOCHHs mpeamera «MaTeMaTHKa) MOXKHO CHCTEMHO HPEACTAaBHUTH B BHe cxeMbl. IIpu 3tom obo3Hauenue JIP yka3plBaeT, YTO MPOABMIKCHHE yUAIIHXCS K
HOBBIM 00pa30BaTelIbHBIM PE3YJIbTATaM [IPOMCXOAUT B COOTBETCTBHU C JMHUSME Pa3BUTHS CPEICTBAMHU IIPEMeETa.
JIN4HOCTHBIE Pe3yJIbTAThI:

1) BocmuTaHHE POCCHICKOW I'Pa)KITAHCKOW MACHTUYHOCTH: MATPUOTH3MA, YBakeHHs K OTe4ecTBY, OCO3HAHHS BKIIA[a OTCUCCTBCHHBIX YYEHBIX B Pa3BHTHE
MMPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOMIMXCS K CAMOPA3BUTHIO M CaMOOOpa30BaHMIO HA OCHOBE MOTHBALUH K
00y4YEeHHIO U TIO3HAHUIO;

3) oco3HaHHBI BHIOOP W TIOCTPOCHHUE [albHEWINeH WHAWBHIYaIbHOW TpacKTOpHHM OOpa3oBaHWs Ha 0a3e OpPHEHTHPOBKH B MHUpe mpodeccuil u
po(hecCHOHANBHBIX MPEINOYTEHUHI ¢ YIETOM YCTOHYMBBIX O3HABATEbHBIX HHTEPECOB, a TAKXKE Ha OCHOBE ()OPMUPOBAHUS YBAXKUTEIBHOTO OTHO IIEHUS K
TPYLy, Pa3BUTHE OIIBITA YYaCTUs B COLIMAIIBHO 3HAYUMOM TPYIE;

4) yMeHHe KOHTPOJIMPOBATH MPOIECC M PE3YIbTAT YICOHON N MaTeMaTHUECKON JISSITETbHOCTH;

5) KpHUTHYHOCTH MBILICHUS, MHULIUATHBA, HAXOJYUBOCTh, AKTHBHOCTH ITPH PEIICHIH T€OMETPHUECKHX 3a/1a4.



CpeI[CTBOM JOCTHIKCHUA 3THUX PE3YJIbTATOB SABJISICTCA:

- CcuCTeMa 331aHUl y4eOHUKOB;
= [OpcaACTaBJICHHAA B y‘Ie6HI/IKaX B ABHOM BHUAC OpraHu3anus MaTrcpualia o nNpuHIuIily MUHUMAKCA,

HCII0JIb30BAHHUEC COBOKYIMTHOCTH TGXHOHOFHﬁ, OPUCHTHPOBAHHBIX Ha PA3BUTHUC CAMOCTOATCIIBHOCTU W KPUTUYHOCTHU MBIIIJICHUA: TCXHOJIOTHA
HpO6HeMHOFO Juajiora, TCXHOJOTus NPOAYKTUBHOI'O YTCHH A, TEXHOJIOTMA OLICHUBAHUS.

IIaTpnoTH4eckoe BocUTaHMue:

MIPOSIBJIEHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCUHMCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K TOCTWKEHHMSM POCCHICKMX MaTEeMAaTUKOB M POCCHMCKOM MaTeMaTHYeCKON
LIKOJIBI, K UCIIOJIb30BaHHIO ATUX JAOCTIKEHHH B IPYrUX HayKaxX W MPUKIAJIHBIX chepax.

I'pasxnanckoe U TyXOBHO-HPaBCTBEHHOE BOCIIMTaHME:

TOTOBHOCTBIO K BBITIOIHEHUIO OOS3aHHOCTEW I'pakK[JaHWHA W peajM3alli ero IpaB, NPEJCTAaBICHHEM O MaTeMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PAa3IUUYHBIX CTPYKTYp, SIBICHUM,
TIPOLIEAYP TPaXKIaHCKOTro 001IecTBa (BBIOOPHI, OPOCHI U TIP.); TOTOBHOCTBIO K 0OCYKICHUIO STHYECKHUX MPOOJIEM, CBSI3aHHBIX C MMPAKTUYECKUM IIPUMEHEHHEM JIOCTHKEHUIH HayKH, 0CO3HAHHEM
BaYKHOCTH MOpPaJb- HO-3THUYECKUX MPUHIIMIIOB B IESTEIHHOCTH YUEHOTO.

Tpynosoe BocniuTanue:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B PEIICHWU MPAKTHYECKHX 3a]ad MaTeMaTHUYeCKOW HalpaBJICHHOCTH, OCO3HAHHMEM Ba)KHOCTM MaTeMaTHYEeCKOro oOpa3oBaHWs Ha MPOTSDKEHHH BCed
YKH3HU JUIS YCTICITHOW NPO(ECCHOHATIBHOM ACSTEIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HaHHBIM BBIOOPOM U MOCTPOCHHEM MHAWBUIYAIbHON TPAEKTOPUU 00Pa30BaHMUS U )KU3HEHHBIX TUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYecKoe BOCTIMTAHNE!

CIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPHSATHIO MaTeMaTHYECKMX OOBEKTOB, 3a7a4, PELICHH, pacCyX[ICHWI; YMEHUIO BHAETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

IleHHOCTH HAY4YHOI' 0 MO3HAHMS:

OpHUEHTalMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX HpEICTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YeJOBEeKa, HNPHPOINbI M OOIIeCTBa, HOHUMAaHHEM
MaTeMaTH4ECKOW HayK! Kak chepbl UeTIOBEUeCKOil NeATEeNbHOCTH, 3TAloB €€ pa3BUTHA M 3HAUYMMOCTH IS Pa3BUTHS IMBUIIN3ALIIH;

OBJIAJICHUEM S3BIKOM MAaTEMaTHKU U MaTEMAaTHUECKOM KyIbTypOi KaK CPEeACTBOM ITO3HAHUSI MUPA;

OBJIaJICHUEM NTPOCTEUIINMH HaBBIKAMH HCCIIE0BATENBCKOMN JIESITEIbHOCTH.

dusnyeckoe BocnuTaHNe, fOPMHPOBAHUE KYJIbTYPhI 310POBbSl H 3MOLMOHATIBHOI0 0.1ar0ONOJyYHs:

TOTOBHOCTBIO IIPUMEHATH MaTeMaTHYECKHE 3HAHUSA B HHTEpECcaX CBOETO 3[0POBBs, BEACHHS 3J0pPOBOr0 00pasa H3HH (340pPOBOE MUTAHKE, cOATAHCHPOBAHHBIN PEKUM 3aHATUH U OTIbIXA,
perynspHas Gpusnyeckas akTHBHOCTD);

c(hopMHUPOBAHHOCTHIO HAaBBIKa pe(hIIeKCHH, IPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TAKOTO JKe IpaBa APYroro 4eioBeKa.

IK0JIOTHYeCKOoe BOCTIUTAHNE:

OpHEHTallMeld Ha NPUMEHEHHE MAaTEeMaTHYECKMX 3HAHWM IS pelIeHHs 3ajad B O0JAacTH COXPAHHOCTH OKPYKAroIIed Cpenbl, IIAHUPOBAHMS IOCTYIKOB M OLEHKH HMX BO3MOMKHBIX
MOCJIEACTBUM JUIsl OKPY’KaOIEH Cpeabl;

OCO3HAaHHEM IJI00ATFHOTO XapaKTepa 3KOJOIHIECKUX IMPOOIEM U IyTeH X PeIeHHU.

JIM4HOCTHBIE Pe3yIbTAaThl, 00ecNeYHBAIOLINE ATANTAIMIO 00Y4aI0IIerocs K M3MeHSIOLIMMCS YCJIOBHSIM COUAJILHON U IPUPOAHON cpeabl:

TOTOBHOCTBIO K JISHCTBHSAM B YCIOBHAX HEOIPEAEIEHHOCTH, TOBBIIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IS TENbHOCTD, B TOM YHCIIE YMEHHUE YIUTHCA y APYTUX
JI0/1eH, IpHoOpEeTaTh B COBMECTHOM JIESTENEHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIMHU U3 OITBITa JPYTHX;

HE0OXO0ANMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHMUIL, B TOM 4Hciie (JOPMYITHUPOBATE UIEH, ITOHATHS, THITOTE3B 00 00BEKTaX U SABICHUSX, B TOM YHCIIC paHee He N3BECTHBIX, OCO3HABAThH
neuIUTH COOCTBEHHBIX 3HAHMWH W KOMIIETEHTHOCTEH, INIaHNPOBATh CBOE Pa3BUTHE,

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIHIO, BOCIIPHHUMATB CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOMINI KOHTPMEp, KOPPEKTUPOBATH MPUHIMACMBbIC PEIICHNS U ACHCTBUS,
(OpMyIHpOBATH U OIIEHUBATH PHCKU M TIOCIECTBHS, (OPMHUPOBATD OIBIT.



1)

2)

3)
4)
5)
6)
7)

8)
9)

MeranpeaMeTHbIepe3y/IbTaThl:
YMEHHUE CaMOCTOSTENILHO ONPEACTATh LN CBOEro OOydeHHs, CTaBUTh U (hopMyiaupoBarh s ceOs HOJBBIC 33JaHUs B y4éOe, pa3BUBAaTh MOTHUBBHI H
HMHTEPECHI CBOEH IT03HABATEIILHOM IEATEIbHOCTH;
YMEHUE COOTHOCUTBH CBOM JEHCTBHS C IUIAHUPYEMBIMH PE3YJIbTaTaMM, OCYLIECTBISATh KOHTPOJIBCBOEH ACSITEIBHOCTHA B MPOLECCE NOCTUKEHUS pe3yibTaTa,
OTIePENIeNIATHCIIOCO0B! ICHCTBHI B paMKax MPEAIOKEHHBIX YCIOBHHA M TpeOOBaHMIA, KOPPEKTHPOBATH CBOM JCHUCTBHUS B COOTBETCTBUU C M3MEHSIOMICHCS
CUTYaLMEH;
YMEHHE ONPENENATh NOHSITHS, CO3/1aBaTh 00O0OIIEHHs], yCTaHABIMBATh aHAJIOTUH, KJIACCUPUIIMPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU
U1 KJlacCU(UKaIUK;
YCTaHaBJIMBATh IPUYUHHO-CJIE/ICTBEHHBIE CBSI3H, POBOJIUTH JI0KA3aTEIbHOE PACCYK/IEHUE, YMO3aKIOUeHUE (MHIYKTUBHOE, AEIyKTUBHOE U M0 aHAJIOTHUH)
JIEJIaTh BBIBOJIBI;
YMEHHE UJUTFOCTPUPOBATH N3YUEHHBIE MOHATHS U CBOMCTBA (UTyp, ONPOBEPraTh HEBEPHbIE YTBEPKICHHUS;
KOMIIETEHTHOCTHB 00JIaCTH HCIO0JIb30BaHUS HH(OPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;
MepBOHAYAIIbHBIE MPEACTBAICHUSI 00 HIEesIX U O METOJlaX IeOMETPUM Kak 00 YHHBEpCaIbHOM S3bIKE HAyKH M TEXHHUKH, O CPEACTBAaX MOJIEIUPOBAHUS
SIBJIEHUH U ITPOIIECCOB;
yYMEHHE BUIETh TEOMETPUUYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHOM CUTyalluH B IPYTHX JAUCHUIUIMHAX, B OKPY>KaIOLIEH KU3HU;
YMEHHE HaXOJUTh B Pa3IMUYHBIX HCTOYHMKAX HMH(POpPMAIMH, HEOOXOIUMYIO Ui PELIEHUS MaTeMaTHYecKUX MpoOsieM, W MPeACTBAIATH €€ B MOHSITHOM
dhopme, MPUHUMATH PENIEHNE B YCIIOBHUAX HETIOTHOW MM N30BITOYHOM, TOYHOM MM BEPOSITHOM HH(OPMAIINH,

10) ymMeHHEe MOHMMATh M HCIOJB30BaTh MAaTEMAaTHYECKHE CPEICTBA HATISAJHOCTH (YEPTEXkKH, TAONIHUIIBI, CXEMbl H Ap.)ISHIUTIOCTPAIIMY, WHTEPIPHUTAIIUH,

apryMeHTaluu;

11) yMeHuUe BBIIBUTAThH FHIOTE3bI IPU PEIICHUH 3a/1a4l ¥ MOHUMATh HEOOXOIMMOCTh MX MPOBEPKH;
12) noHrMaH#e CyIHOCTH AJITOPUTMHYECKUX TIPEAMUCAHUI U YMEHHE JICHCTBOBATh B COOTBETCTBUH C MPEJIOKCHHBIM aJITOPUTMOM.

1)
2)
3)

4)
5)
6)

IIpenmeTHble pe3yabTaThI:
OCO3HAHKE 3HAYEHHS TE€OMETPHH JUIsl IOBCETHEBHOM KU3HU YEJIOBEKa;
MIpeJICTaBJICHUE O TEOMETPUH Kak chepe MaTeMaTH4YeCKO! JesITeNbHOCTH, 00 ATanax e€ pa3BUTHUs, O €€ 3HAUUMOCTH sl pa3BUTHS UBUIN3ALUY;
pa3BuTHE yMEHUN paboTaTh ¢ y4eOHHKOM MaTeMaTHUYECKUM TEKCTOM (aHaIU3WpOBaTh, M3BJIEKaThb HEOOXOIUMYI0 HMH(GOpPMAIMIO), TOYHO U T'PAMOTHO
BBIPA)KaTh CBOM MBICIIU C MPUMEHEHHEM MaTeMaTU4YeCKOW TEXHOJIOTHH U CUMBOJIMKU, TPOBOAUTD KIACCU(PUKAIIUY, JIOTUYECKUE 000CHOBAHUS;
BlIaicHHe 0a30BBIM MOHATUIHBIM amapaToM IO OCHOBHBIM pa3jieliaM COJAep KaHMUs;
CHUCTeMaTUYECKUE 3HaHUs O (pUrypax u ux CBOICTBaX;
MPAKTUYECKHU 3HAYMMBbIE T€OMETPUUECKUE YMEHHS U HABbIKW, YMEHHE MPUMEHSTh UX K PELICHUIO T€OMETPUUECKIX U HETEOMETPUUECKHUX 3a/1a4, @ UMEHHO:
- m300paxkath (GUTYpPHI Ha MIIOCKOCTH;
- UCHOJIb30BaTh F€OMETPUUYECKUMN SA3BIK AJI ONMUCAHUS MPEAMETOB OKPYKAOUIEr0 MUPA;
- U3MEpSTh JUIMHBI OTPE3KOB, BETMUNHBI YTIIOB, BEIYUCIATH TUIOMATU GUTYD;
- pacmo3HaBaTh M U300pa)kaTh paBHbIE, CHMMETPUYHBIC U TIOJOOHBIE (PUTYPHI;
- BBINOJHSTH MMOCTPOCHUS TEOMETPHUUECKUX (PUTYP C IOMOIIBIO IIUPKYIIS U JTMHEHKH;
- UYUTaTh ¥ UCIIOJIH30BaTh MH(OPMAIINIO, TPEICTABICHHYIO Ha YepTEkKaX, CXeMax;



-  HOPOBOAUTH HNPAKTUUCCKUEC PACUCTHI.

Conep:xanue yyeOHoro npeagmera «I'eomeTpusi»

7 -9 kiaccoB
[Ipocrteitmume reomeTpudeckne GUIrypbl
Touka, npsimast. OTpe3ok, ay4d. Yroi. Buasl yrnos. CmexHbIe U BEpTUKAIbHBIE YIUIbl. buccekTpuca yria.
Ilepecekaromuecs u mnapamienbHble HpsiMmble. llepnenauxymspusie npsvble. [IpusHaku napamnenbHocTH OpsiMbIX. CBOMCTBa MapajieNbHBIX IPSMBIX.
[lepneHuKyIsp ¥ HAKJIOHHAS K IPSIMOM.
MHOroyrojasHUKH
TpeyronasHuku. Buael TpeyronpHukoB. Menuana, OuccekTpuca, BbICOTa, CPEAHssl JIMHUS TpeyrojibHuKa. [Ipu3Haku paBeHCTBa TpeyrojbHUKOB. CBOMCTBA U
MPU3HAKW PaBHOOEIPEHHOIrO TpeyrojpHuka. CepeauHHbIM NepneHAuKynsp otrpe3ka. CyMMma YIioB TpeyrojbHUKA. BHeIMIHWE YIibel TpeyrojibHHKA.
HepasenctBo TpeyronpHuka. COOTHOIICHHS] MEX/Ty CTOPOHAMH U YIJIaMH TpeyrojibHuka. Teopema [ludaropa.
[Tono6uble TpeyronpHuku. IlpusHaku mnogoOMs TpeyrosbHUKOB. TOYKM mepecedyeHus MeauaH, OMCCEKTPUC, BBICOT TPEYTOJbHHKA, CEPEIUHHBIX
MEPIEHUKYIISIPOB CTOPOH TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCH TpeyrosibHUKA. Teopema Paneca. MeTpuyeckue COOTHOIICHHUS B TMPSIMOYTOJIbHOM
TpeyronbHuke. CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC OCTPOTO yrja IpsIMOYrOJIbHOTO TpeyrosbHuka u yriaoB oT 0 1o 180. dopmyssl, CBA3BIBAIOIINE CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC OJIHOTO U TOTO K€ yriia. Pemenune TpeyrojibHUKOB. Teopema CHHYCOB U TeoOpeMa KOCUHYCOB.
Yerbipéxyronpuuku. [lapamnenorpamm. CBoiicTBa M nmpu3Haku napaiienorpamma. [IpsmoyronsHuk, poMmO, KBajgpaT, UX CBOMCTBA M MpU3HAKW. Tpamenus.
CpenHsist TMHUS Tpanenuy U €€ CBOMCTBA.
MHoroyroasHuKH. Beimykisie MHOTOYroibHUKHA. CymMMa yrioB BBITYKJIOTO MHOTOYTIOJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIBHUKH.
OKpyXHOCTb ¥ KpYT. [ 'eomMeTpryecKkre NoCTpOEHUs
OKpyXHOCTb M KpYr. DJIEMEHTHl OKPYKHOCTM M Kpyra. LleHTpanbHble W BOUCaHHBbIE Yriibl. KacaTtenbHas K OKpPY)KHOCTH M €€ CBOWCTBa. B3auMHOe
pacoyioKeHue IpsIMOi U OKpyKHOCTH. ONKCaHHAas U BIIMCAHHAS OKPYKHOCTU TPEYTrOJIbHUKA. BrincaHHble U ONMCaHHBIE YETBIPEXYTOJbHUKHU, UX CBOMCTBA U
MpU3HAaKU. BrincaHHble U ONMCaHHbIE MHOTOYTOJIbHUKH.
I'eomerpuueckoe mecto Touek (I'MT). CepeauHHBIN NEPIEHIUKYIAP OTpe3Ka u ouccekTpuca yria kak [[MT.
['eomeTpuueckrie MOCTPOECHUsI UUPKYJIEM U JIMHEWKOH. OCHOBHBIE 33ja4d HA MOCTPOEHHUE: MOCTPOEHUE YIJIA, PABHOTO JAHHOMY, ITOCTPOCHHUE CEPEIUHHOIO
MEPHNEHAUKYIIApa JAaHHOTO OTpEe3Ka, IOCTPOCHUE MPSIMOM, MPOXOJASIIEed Yepe3 JAHHYH TOYKY W MNEepPHEeHIUKYISIPHOW JaHHOM MpsSIMOW, IOCTPOEHUE
OuccekTpuchl JaHHOro yria. [locTpoeHue TpeyroiabHIKa 1o 3agaHHbIM dseMenTaM. Meton I'MT B 3aagax Ha mocTpoeHue.
H3mepeHune reoMeTpu4ecKuX BEIMYUH
Jlnuna otpeska. PaccTosiHue mexay 1ByMs Toukamu. PaccTosiHre OT TOUKH 10 psiMoil. PaccTosiHue Mex Ty napajuieIbHbIMU PSMbIMHU.
[lepuMeTp MHOTOYroJIbHUKA.
JlnrHa OKpyXHOCTH. [[71Ha 1yru OKpYKHOCTH.
I'panycnas mepa yria. BennurnHa BMCaHHOTO yria.
[TonsTHs mnomaAX MHOTOYyrolibHUKA. PaBHOBenmukue Qurypsl. HaxoxaeHue miomaayd KBajapara, MpSIMOYTOJIbHUKA, MapajielorpaMma, TpPeyrojlbHUKA,
Tpamneuuu.
[Tonstue nuomaau kpyra. [lnomane cexkropa. OTHOLIEHHE TUIOIAAEH TOJOOHBIX QUTYD.
JlexapToBbIE KOOPIMHATHI HA MJIOCKOCTH




@opmyna paccTOSIHUA MEXAYy ABYMs ToukamMu. KoopauwHaThl cepequHbl OTpe3Ka. YpaBHEHHE (UTypbl. YpaBHEHHsS OKPYXHOCTH U MpsMOMl. YTIIOBOMH
KO3 PUIIUEHT NPSAMOA.

Bekropsl

Ilonstue Bexrtopa. Monynbs (anuHa) Bekropa. PaBHblie BexkTopbl. KosmmHeapsble BekTopbl. Koopaunnarel BekTopa. Clo’K€HHME U BBIUMTAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uncio. CkanspHoe npousBeeHre BekTopoB. Kocunyc yria Mexay AByMs BEKTOpaMHu.

I'eomerpuueckue npeodpa3oBaHus

[Tonsitue o npeoOpazoBanun Gurypsl. [IBmwkenue Gurypsl. Buasl aABmKkeHUs GUTyphI: MapajuIeIbHbBIA EPEeHOC, 0CeBas CHMMETPHS, IICHTPaJIbHast CHMMETPHS,
noBopoT. PaBHeie ¢urypsl. 'omoterus. [logobue puryp.

DJIEMEHTbI JOTHKU

Omnpenenenue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. Jloka3aTenbCTBO OT MPOTUBHOTO. Teopema, obpaTHas manHoi. Heo6xoaumMoe U J0CTaTOYHOE YCIOBUSI.
YnotpebneHue JIOTHYecKuX CBA30K €ClU..., TO ..., TOr/1a U TOJIbKO TOTa.

I'eomeTpust B ICTOPUYECKOM Pa3BUTHUH

N3 ucropuu reomerpun, «Havana» EBxnuma. Uctopus naroro nocrynata EBximna. Tpuronomerpusi — Hayka 00 M3MepeHUU TpeyroibHUKOB. [locTpoeHue
MIPaBUJIbHBIX MHOTOYTOJIBHUKOB. Kak 3apounace ujies KoopAauHar.

H.N. Jlo6auesckwuii. JI. Diinep. Panec. [Tudarop.

TemaTuueckuii niax . 'eomerpus. 9 knacc.

No HaunmeHoBaHue pa3aeiia Kou-Bo ®opmupyemsblie YV /|
n/n 4aCcoB
Pemenue TpeyroJibHHKOB 17 PeryasiTUBHBIC: OLIEHMBATH [IPABUILHOCTDL BBINIOJHEHUS ACHCTBHS HA YPOBHE aJIEKBATHOM PETPOCHEKTUBHOM OLICHKH; COCTaBJIATH IUIAH U

4acoB | MOCJIEAOBATENILHOCTh JEHCTBUM; NPEIBOCXUILATH BPEMEHHbBIE XAPAKTEPUCTUKU JOCTIDKEHUS pEe3ylbTaTa; OCYLIECTBJIATh HTOTOBBIA U
MIOIIATOBBI KOHTPOJIb IO PE3yibTaTy; ONPEAENATh IOCIIENOBATEIBHOCTH  IIPOMEXKYTOUYHBIX LEJIeH € ydeToM KOHEUHOro pe3ylbTara;
pas3ynyaTh Crocod U pe3ysbTaT ASHCTBHS; BHOCHTh HEOOXOAMMBbIE KOPPEKTHBEI B ICHCTBHE MIOCTIE €r0 3aBEepLICHUS] Ha OCHOBE y4eTa Xapakrepa
CIIETTaHHBIX OMIMOOK; YYUTHIBATh IPAaBUIIO B INIAHUPOBAHUH U KOHTPOJIE CIIOCO0a PEIICHUS;

IMo3HaBaTe/IbHBIE: TIPOBOIUTH CPABHEHHE , CEPHALIMIO M KIACCU(HKAIUIO MO 33JaHHBIM KPUTEPHUAM; OPHEHTHPOBATHCS Ha pasHOOOpas3me
CIOCO0O0B PELICHUS 3a/ad; | YMETh OCYIIECTBISITh aHAJIN3 OOBEKTOB C BBIJCICHHEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB; BIAJETh
O0ILIM IIPHEMOM  pELIEHUs 3aa4; CTPOUTH PEUEBOE BHICKA3bIBAHKE B YCTHOI 1 MMCBMEHHON (opMe;

KoMMyHHKAaTHBHBIE: KOHTPOINPOBATH ICHCTBHA APTHEPA,;

MIOA/ICPKUBATh MHUIIMATHBHOE COTPYAHNYECTBO B MOMCKE M cOOpe MH(OpManny; yIUTHIBATh pa3HbIE MHEHUS U CTPEMHTBCS K KOOPANHALNH
Pa3NUYHBIX MO3UIMI B COTPYJHUIECTBE;BHIPAKAaTh B PEUN CBOU MBICIH U IEHCTBUS;IOr0BAPUBATHCS M PUXOJNUTH K O0IIEMY PEIIEHUIO B
COBMECTHOH JEATEPHOCTH, B TOM YHCIIE B CUTYallH CTOJIKHOBEHHS MHTEPECOB; YUHUTHIBATh PAa3HBIC MHEHUS M CTPEMHTHCS K KOOPANHALIMH
Pa3IUYHBIX MO3UIMI B COTPYJHUIECTBE; PErYINPOBATH COOCTBEHHYIO AEATEIHHOCTD ITOCPEACTBOM IIMCHBMEHHOM PEH.

HpaBPlJIbeIe 9 PGFYHFITI/IBHLIGZ YUYUTBIBATL TIPABUIJIO B IUUVIAHUPOBAHUU W KOHTPOJIC crocoba peuICHuA; pPA3JINYaTh crocod u pe3yiabTaTt ,Z[CﬁCTBPIiI;
MHOI'0yIr 0JIbHUKH qyacoB OCYHICCTBJIATH HWTOTOBBIA U ITOIIATrOBBIN KOHTPOJIb IO PE3YIbTATY; YACPKUBATH ICJIb ACATCIbHOCTHU N0 NOJYYCHUS PC3yJIbTaTa, (bOpMI/IpO'BaTB




CIOCOOHOCTh K MOOWIJIM3AIMK CHJI M SHEPTUH, K BOJICBOMY YCHIIMIO B MPEOJOJICHUH MPEMATCTBHI;, OMPENEIATh MOCIeI0BATEIIEHOCTH TIPOMeE-
JKYTOYHBIX IIEJIed C Y4eTOM KOHEYHOTO pe3yNbTaTa; COCTABIATHh IUIAH IIOCICIOBATEIBHOCTU JCUCTBHUM, KOPPEKTHPOBATh JACATCIHHOCTH;
BHOCHTH U3MCHCHHUS B IPOIECC C YYETOM BO3HUKIIUX TPYJHOCTEH W OIMMOOK, HaAMEYaTh CIIOCOOBI WX YCTPaHCHUS; TUTAHUPOBATH PEIICHHUE
yueOHOI 3a1aum.

IMo3HaBaTeIbHBIE: CTPOUTH PEYCBHIC BRICKA3hIBAHUS B YCTHOH M MUCBMEHHON (hOpME; OpHEHTHPOBATHCS HA pa3sHOOOpa3He CIIOCO00B PEIICHUS
3a/1a4; CTPOUTH PEUYCBBIC BBHICKA3bIBAHUS B YCTHOHM M MUCHMEHHON (OpMeE; OCYIIECTBIISITh BBIOOp Hambosee 3PpPEeKTUBHBIX CIIOCOOOB PEIICHUS
3a/1a4y; YMETh OCYIIECTBJIATh aHAJIN3 OOBCKTOB C BBIICICHHUEM CYIIECTBECHHBIX W HECYIIECTBCHHBIX IPH3HAKOB; MPOBOIUTH CpPaBHCHUE,
CEpHAIIHIO U KITACCH(UKAIIHIO IO 33 JaHHBIM KPUTECPHUSM; BIIAJCTh OOIIMM IIPHEMOM PEIICHHUS 3a1ad.

KoMMyHHKaTHBHBIE: JIOTOBAPUBATHCS U MPUXOINUTH K 00IIEMY PEIIICHUIO B COBMECTHOM JCATEIIEHOCTH, B TOM YHCJIC B CHTYaIlUU
CTOJIKHOBEHHSI HHTEPECOB; KOHTPOJIUPOBATH ICHCTBUS MapTHEPA; YMETh BHICIYIIUBATH MHECHHS OTHOKJIACCHUKOB, HE MepeOrBast; MPHHAMATH
KOJUIGKTUBHBIC PEIICHUS; BBIPAXKATh B PEYU CBOHM MBICTH U JICHCTBUSL. ;

YMETh CTPOHMTH PACCY)XICHHS B (OpME CBS3HM NPOCTHIX CYXKICHHHA 00 O00BEKTE, €ro CTPOCHHH, CBOMCTBAX M CBS35X; YYUTHCS KPHUTUIHO
OTHOCHUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABATH OIIMOOYHOCTH CBOCTO MHEHUS(ECIIH OHO TAKOBO) U KOPPEKTHUPOBATH €TO.
PEryIupOBaTh COOCTBEHHYIO JESITEIBHOCTh TTOCPEICTBOM MHUCHMEHHOM peul; POPMUPOBATh HABBIKK YUCOHOTO COTPYIHHYECTBA B XOJIC
WHIUBUAYAJILHON U TPYIIIOBON paboThI; (hOPMHUPOBATH KOMMYHHKATHBHBIC JCHCTBUS, HAMPABICHHBIC HA CTPYKTYPHPOBAHUE HH(DOPMAIIUHU 110
JIAaHHOH Teme;

HEKapTOBblKOOPHHHaTbIHa
IJIOCKOCTH

11
4acoB

PeryiasiTHBHBIE: Y4WTHIBATh MPAaBWIO B IUIAHUPOBAHMM K KOHTPOJIE CHOCOOa pelIeHHs; pa3inyaTh CIOCO0 M pe3ynbTaT JIeWCTBUS;
OCYIIECTBIISATh UTOT'OBBIM U MOMIATOBBIA KOHTPOJIb IO PE3yNIbTaTy;

Ilo3HaBaTeJIbHBIE: OPHEHTUPOBATHCS HAa Pa3HOOOpa3We CIIOCOOOB pEIIeHHUs 3ajiad; BaJeTh OOIIMM MPUEMOM pELIeHHs 3a/ad; MPOBOAUTH
CpaBHEHHE, CepUAIIMIO U KIACCU(DUKAIMIO I10 3aJaHHBIM KPUTEPHSIM;

KoMMyHHKATHBHBIC: YUUTHIBATh Pa3HbIC MHEHHS U CTPEMUTHCS K KOOPAUHAILIUH PA3JIMYHBIX MTO3ULHUM B COTPYIHUUYECTBE; JOrOBAPUBATHLCS U
HPHUXOIUTH K 00LIEMY PELIEHHIO B COBMECTHOH AEATENFHOCTH, B TOM YHCIIE B CUTYallMH CTOJIKHOBEHUS HHTEPECOB;

BexTopbl

14
qacoB

I'eomeTpuueckue
npeodpazoBaHus

11
4acoB

PeryasiTHBHbIE: YUIUTBIBATH IIPABUIIO B IUIAHUPOBAHUM M KOHTPOJIE CIOCO0A PEIIeHNs; OLCHUBATh MIPAaBUIBHOCTD BBIOJIHEHUS ACHCTBUS Ha
YPOBHE aJ€KBATHOM PETPOCIIEKTUBHON OLIEHKHU; BBIJEISTh U OCO3HABATh TO, YTO YK€ YCBOEHO, OCO3HABATh KAU€CTBO U YPOBEHb YCBOCHUS,;
BHOCHTH HEOOXOIMMBIE KOPPEKTHUBHI B JEHCTBHE IIOCIIE €ro 3aBEpIICHUs] HA OCHOBE yueTa XapaKTepa CIeNaHHbIX OIHNOOK; pa3IndaTh CIIoco0
U pe3ynabTaT AedcTBHA; (OPMHUPOBATH CIIOCOOHOCTH K MOOWIM3AILMU CHJI M DHEPIUH, K BOJCBOMY YCHWIIHMIO B IIPEONOJICHHH NPEHSTCTBUM;
CIIMYATh CIIOCOO M pe3ysbTaT CBOMX IEHCTBHH € 3aJaHHBIM 3TaJOHOM, OOHAPY)KMBAaTh OTKJIOHEHHS M OTJIMYUS OT 3TajoHa; (OPMHUPOBATH
LIeNIeBbIe YCTAHOBKH Y4eOHOM JeITeTbHOCTH , BRICTPAUBATH AJITOPUTM JICHCTBHH.

ITo3HaBaTe/IbHBIE: HCIOI30BATh IIOMCK HEOOXOAMMOW MH(OPMAIMH I BBHINOIHEHHS 3aJaHHI C MCIIONB30BAaHHEM YYeOHOW JIUTEpaTypBhl;
MIPOBOJUTH CPABHEHHUE , CEPHALIMIO M KJIACCH()UKALIHIO 110 3aJaHHBIM KPHTEPHSIM;

YMETh CTPOHMTH pacCyXIeHUS B (opMe CBS3HM NMPOCTHIX CYKACHUH 00 0OBEKTe, ero CTPOCHHH, CBOWCTBAX M CBS35X; OPUEHTHUPOBATHCH Ha
pazHooOpasue crocoOoB pereHus 3afad; OCYIIECTBISTh BEIOOp Hanboee 3((EeKTHBHBIX ClIOCOOOB pemIeHus 3a1ad; BRIOUPATh, COMOCTABIATE
1 00OCHOBBIBATh CIIOCOOBI PEIICHMS 3a/ad; YMETh OCYIIECTBIISATh AHAIM3 OOBEKTOB C BBIACICHHEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX
TIPU3HAKOB.

KoMMyHHMKATHBHBIE: yINTHIBATh PAa3HbIE MHEHMS M CTPEMHUTHCS K KOOPAMHAIUH PA3IUYHBIX HMO3UINI B COTPYTHUYECTBE ;KOHTPOIMPOBATH
JEUCTBHS TApTHEpa; MOAAEPKMBATH WHHUIMATUBHOE COTPYIHHYECTBO B TMOMCKE M cOope mH(MOpManmu; (HOpMHUPOBATH HABBIKH Y4E€OHOTO
COTPYIHMYECTBA B XOAE MHAWBUAYAIHHOW U IPYIIIOBON paboThI;

3a/1aBaTh BOMPOCHI C IIEJBIO MOIYISHNST HEOOXOMMOM sl PEIIeHHs IPoOIeMbl HHpOpMAaIny;

YUUTBIBATh pa3Hble MHEHHS M CTPEMUTHCS K KOOPAMHAIIMH PA3TMYHBIX TTO3UINHI B COTPYAHNYECTBE; YCTAHABINBATH PAOOUNE OTHOLICHUS ;
OIMCHIBATH COJCP)KAHIE COBEPIIAEMBIX JICHCTBHH C €TI0 OPUEHTUPOBKH TNPEIMETHO-TIPAKTUYECKOIN MM MHOU ESTENBHOCTH

pa3BUBaTh YMEHHE TOYHO M TPAMOTHO BBIPAXKAaTh CBOH MBICIIH.




IloBTOpEHNE

6 yaca

TemaTn4yeckoe IVIAHUPOBAaHUE

Ipuioxkenue

Ne Kon Hara
m | Tema ypoka Tun uyec | JIeMEeHThI COIePIKAHUS ®opmupyemble U OcHoBHBbIE BUbI YUeOHOI NpoBeAeHUs
ypoka TBO IUIAHUpYeMbIe Pe3yJIbTATHI Koutpoas | geareasHoct (YY)
1aco aan Dakr.
B
I'naBa 1.
Pemenne TpeyroJibHuKOB
17 qacoB
1. Tpuronomerpude | Ypok 1 EnvHM4YHAS OKPYXKHOCTB, Y4eHUK MO3HAKOMHTCS C ®poHTaIB
ckue pyHkuuu OTKPBITH oIpeieNieHNe CHHYyca, EIMHUYHOM OKPYKHOCThIO, Hast
yraa ot 0° no ST HOBBIX KOCHHYCa, TAHTeHCa, MMOBTOPUT OCHOBHOE u
180°. 3HaHUI KOTaHTeHca yrios ot 0° 1o TPUTOHOMETPHUUYECKOE TOXKAECTBO, | UHAUBHUAYA
(hopMyIBI IPUBEIECHUS JbHAS

180°uepe3 KOOpAMHATHI




TOYKHU HA €UHUYHOU - OyzeT 3HaTh OIpeeseHIe pabora
OKPY>KHOCTH OCHOBHBIX TPUTOHOMETPHYECKUX
(hyHKIMH ¥ UX CBOMCTBA;
Hayuwurcs pemats 3agauu Ha
Ypok OcHoBHOE npuMeHeHue OPMyYIIBL I , IpOBEpKa
TpI/IF((;,HOMeTpI/I‘Ie 3aKperie TPUTOHOMETPUYECKOE BBIYHCIIEHHS. KOOP/IMHAT JIOMAIIIHeT
cKkHe QYHKIUHU HUS TOX/IECTBA. 0 3a/1aHus,
yriaa ot 0° 1o 3HaHUH ;(();I;;I;T;i?;ggl/g;pehd n MaTeMaTu4
180°. NPUMEHATH MX MIPU PEICHAH eckuit
3a1a4 . JUKTAHT
Nel
Teopema Ypox Teopema KOCHHYCOB, Berydat TeopeMy KOCUHYCOB,
KOCHHYCOB OTKPBITH teopema ITudaropa xax Hay4aTcs Teoperuue
s HOBBIX YaCTHBIN CITy4yail TeopeMbl BBINOJTHATH YEPTEXK MO YCIOBUIO cKkuit
3HaHUH KOCHHYCOB. 3a/1a4M, IPUMEHATH TEOPEMBI orpoc,
KOCHHYCOB TIpH pPEIICHHUH 3ajau. MpoBepKa
JIOMAIIIHeT
0 3a/1aHus,
CaMOCTOSIT
eJIbHOE
peleHne
Teopema Ypoxk Teopema KOCMHYCOB, Yuamuiics HayquTCs IPUMEHATh Teoperuue
KOCHHYCOB 3aKperuie teopema Ilucgaropa xak TEOpeMy KOCHHYCOB IIPU PEIICHUN | CKHUH
HUS YaCTHBIH Cllydail TEOPEMBbI 3a7a4 ornpoc,
3HaHUH KOCHHYCOB. MpOBEpKa
JIOMaIHer
0 3aJ]aHusL.
Maremartu
YECKHH
IUKTaHTNe
2

Ypok Teopema KOCHHYCOB, DpoHTAb

Teopema 3aKperie teopema Iludaropa xak HBIN

KOCHHYCOB HUA YaCTHBIN CITy4ail TEOPEMBI orpoc
3HAHAN KOCHHYCOB. 3amganus

ULt
YCTHOTO
cuera

DopMyIIpOBATH:
OIPEJENICHUs: CUHYCA,
KOCHUHYCa, TAHTE€HCA,
KoTaHTeHca yria ot 0° 1o
180°;

CBOWCTBO CBSI3M IJIMH
JIMaroHaJie U CTOPOH
napajuiesorpaMmma.

DopmyaupoBaTh U
Pa3bSACHATH OCHOBHOE
TPUTOHOMETPHUUECKOE
TOXJIECTBO. BrIuncnsaTh
3HaYCHHE
TPUTOHOMETPHYECKON
GbyHKIMH yTiia 10 3HAYEHUIO
OJIHOM M3 €ero 3a/IaHHbIX

GbyHKIHA.

dopmynupoBaTh U




6 Teopema Ypok Teopema KOCHHYCOB. VYyamuiics HayduTcs NpuMeHATh  [CaMOoCTOsATe
KOCHHYCOB 000011eH TEOpeMy KOCHHYCOB ITpY PEIICHUH  [TbHAs
usi v 3a1a4y
cucTeMar pabora Nel
n3aIMn
3HaHUHI
7 Ypok Jlemma o xopze, Teopema VYvyamuiics HayquTCsl 10Ka3bIBaTh Teoperuue
TeopeMa CHHYCOB | OTKPBITH CHHYCOB, (hOpMyJIa pajuyca TEOPEMY CUHYCOB U BBIBOJUTH CKHH
ST HOBBIX OKpY>KHOCTH, ONHUCaHHOMN (dhopmyny paanyca OKpyKHOCTH, orpoc,
3HaHUHN OKOJIO TPEYT OJIHUKA, OIMCaHHOM OKOJIO TPEYroJIbHUKA, IIpoBepKa
CBOIMCTBO OMCCEKTPUCHI MPUMEHSTh TEOPEMY CUHYCOB. JIOMAIIIHer
TpeyrojabHHKa. 0 3a/1aHus

8 Ypok Jlemma o xopze, Teopema MartemaTu

Teopema cMHYCOB | 3aKperuie CHHYCOB, (hopMyJia paauyca VYvyamuiics HayqIuTCs IPUMEHSTH YEeCKHI
HUS OKPYKHOCTH, OITUCAHHOU TEOpeMy CHHYCOB U (hopmymy JUKTaHT
3HaHUH OKOJIO TPEYTOJIbHUKA paanyca OKpYyXHOCTH, OITUCaHHOM | Ne3

OKOJIO TPEYT OJIBHUKA.
9 Ypox Jlemma o xopze, Teopema VYyamuiics HayduTcs mpuMeHsATh  [CaMOoCTOsTe
Teopema cuHyCcOB | 3aKperuie CHHYCOB, (hopMyJIa pajuyca TEOpeMy CHHYCOB U (hopmymy ITbHAs
HUS OKpY>KHOCTH, ONMCaHHOMN paanyca OKpYyXHOCTH, OITUCAHHOM
3HaHUH OKOJIO TPEYTOJIbHUKA, OKOJIO TPEYT OJIbHUKA. pabora Ne2
CBOIMCTBO OMCCEKTPUCHI
TpEyroJIbHUKA.

10 Ypox Teopernue
Pemenne OTKPBITH Pemienue TpeyrobHUKOB I10: | Y4Yalluiics HAy4UTCs pelaTh CKUHI
TPeyrojbHUKOB sl HOBBIX CTOpPOHE U IBYM yIJaM; Io TPEyrOJIbHUKH. orpoc,

3HaHUH JBYM CTOPOHAaM H yIiIy IpOBEpKa
MEXy HUMH; 1O TPEM JIOMaIIHer
CTOpPOHaM, IO IBYM 0 3aJJaHus
CTOpOHAM U YTIIy,
MIPOTUBOJIEXKAIIEMY OJHOU U3
HUX.

11 Ypok Yyamuiicss HayduTCs pemarhb Marematu
Pemenne OTKPBITH Pemienne TpeyronbHUKOB MO: | TPEYTOIbHHUKH. YECKUH
TPeyrojbHUKOB sl HOBBIX CTOpPOHE U IBYM yIJaM; I0 JUKTaHT

3HAHUN JBYM CTOPOHAaM H yIiTy
Kom6unn MEXIy HUMH; 10 TPEM
POBaHHEI CTOpOHaM, TIO IBYM

1 ypOK. CTOpPOHAM U YTy,

TIPOTUBOJIEKAIIEMY OJTHOU U3
HHX.

JIOKa3bIBaTh TEOPEMBI:
CHHYCOB, KOCHHYCOB,
CJIEJICTBUS U3 TEOPEMBI
KOCHHYCOB U CUHYCOB, O
IUIOINAH OTIMCAHHOTO
MHOTOYTOJIbHUKA.

3anuceBaTh U JOKa3bIBATh
(bopMYITBI TSI HAXO0XKICHUS
TUIOUIA/IN TPEYTrOJIbHHKA,
paguycoB BOIUCAHHOU U
OINHUCAHHOUW OKPYXKHOCTEMN
TPEYroJbHUKA.

[TpuMeHSTh U3y4eHHbIE
OTIpeeNIeHus, TEOPEMBI
1 (OPMYIIBI K PEIICHUIO
3a1a4




12 | ®opmyasl aust Ypok VYyamuiics HayduTcs JoKa3bBaTh  [(CaMOCTOSATE
HAXO0KIeHUS OTKPBITH DopmyInbl U1l HAXOXKACHUS Y TIPUMEHSTH POpMYITy ISt ITbHAs
TJI0IATN ST HOBBIX TUTOIIA M TPEYTOJIFHUKA: IO | HaXOXJICHHMS TUIOMAaAN
TPeyroJibHUKA 3HAHUH JIBYM CTOpPOHAM W CHHYCY TpeyronpHuKa S= ab 1/ 2 sind pabora Ne3

yTila MeXly HUIMH;4epe3
paauyc BIUCAHHOW U
OIMCAaHHOM OKPYKHOCTH,
tdhopmyna I'epona, Gpopmymna
TUIOIIA I MHOTOYT OJIbHHKA,
OIMCaHHOT'O OKOJIO
OKPY)KHOCTH

13 Ypok Dopmynbl U1l HAXOXKACHHS VYuammiics HayauTcs qoka3piBaTh | Pabora ¢
D opmyabl st 3aKperuie TUTOMIAJIM TPEYTOJIbHUKA: TI0 | W MIPUMEHATH HOpMYITy st KOHCIIEKTO
HAXO0KIEeHUS HUS JIBYM CTOPOHaM M CHHYCY HaXO0X/JICHUS TUIOIIA M M C KHUTOH
TJIOIAM 3HaHUH yriia MeXJy HUMU;depe3 TpeyronpHuKa S= ab 1/ 2 sind u
TPeyroJibHUKa panuyc BIHCaHHOM U HarJIsHBI

OIHMCaHHOM OKPYXHOCTH, MH
¢dopmyna I'epona, Gpopmyna MOCOOUSIM
riomaan MHOroyroJjibHuKa, u 110
OIMMCAaHHOT0 OKOJIO rpynmnam
OKPYKHOCTH.
14 KomOunm DopMyibl UIs1 HAXOKIACHUS Yyamuiics Hay4uTCsl 10Ka3bIBaATh Pabora ¢
POBaHHEI IJIOIIA Y TPEYTONbHUKA! U IPUMeEHATH (opmyiy ['epona, KOHCIIEKTO
Dopmyabl st i ypok ¢dopmyna I'epona, popmyna (OpMyIIBI T HAXOXKICHHS M C KHUTOM
HAXO0KeHUsA IUIOIIA I MHOTOYT OJIbHUKA, IJIOIIAIN TpeyronbHuka S= abc/4 | u
TJI0IATT OIMCAaHHOT' O OKOJIO R u S=pr, bopmyny mnsa HATJISTHBI
TPeYroJbHUKA OKPYKHOCTH. HaXOKICHUS TUIOIIA AN MU
MHOT'OYT OJIbHUKA. 1ocoOmsIM
BueBnucannas u
OKPYKHOCTB TPEYToJbHHKA MaremaTn
YECKHH
JHUKTaHT
Ne4

15 | ®opmyas! pas Kom6unn DOopMyIIBI U1 HAXOXKICHUS VYyammiics Hay9uTCsS IPUMEHSTh Camocr.
HAXO0KIEHUS POBaHHEI TUTOLIAM TPEYTOJIHUAKA: TI0 | (DOPMYIIBI ISl HAXOXKJICHUS pabora
TJI0IA/ U 1 ypox JIBYM CTOPOHaM W CHHYCY TUTOIIA/IN TPEYTOJIbHUKA H
TPEYroJIbHUKA yTJla MEeXLy HUIMH;Yepe3 bopMyITy T HaXOXKICHUS

paauyc BIIMCAHHOM U
ONKCaHHON OKPYKHOCTH,
tdopmymna I'epona, popmymna
TUTOIIA I MHOTOYT OJIbHHKA,
OIMMCAHHOT'O OKOJIO
OKPY)KHOCTH.

TUTIOIIaaA MHOT'OYT OJIbHHUKA.

@opMyJIHpOBATH U
Pa3bACHATH OCHOBHOE
TPUTOHOMETPHUUECKOE
TOXKIECTBO. BLIUNCIIATE
3HaYeHHE
TPUTOHOMETPUYECKOMN
GyHKIMH yTiia 10 3HAYEHHUIO
OJHOH U3 €ro 3aJaHHbBIX

(GYHKITUH.

dopmynupoBaTh U
JIOKa3bIBaTh TEOPEMBI:
CHUHYCOB, KOCHHYCOB,
CJIEJICTBUS U3 TEOPEMBI
KOCHHYCOB U CHHYCOB, O
TUIOUIAIA OTIMCAHHOTO
MHOTOYTOJIHUKA.




BueBnmucanHnas
OKPY:KHOCTb TPeyroJbHHUKA

16 Ypoxk OcHOBHOE CamocrosiTe
IMoBTOpenue n MIOBTOpE TPUTOHOMETPUUECKOE ITbHAs
cUcTeMaTH3anusl | HUA U ToXIecTBa. Teopema
yueOHoOro cucremat KOCHHYCOB, T€OpeMa pabora Ned
MaTepuaJja u3anms CHHYCOB, (hopMyJIa pajuyca
y4eOHOro OKPYKHOCTH, OITHCAaHHOM
Mmarepua OKOJIO TPEYTOJIbHHUKA
na .Pelenne TpeyronsHUKOB
Dopmynbl U1l HAXOXKACHHS
17 IUIOIIAI TPEYTOJIbHUKA: 110 VYuamuiics OyayT IpUMEHSTh KonTpons
KonTpoasnas Ypok- JIBYM CTOpPOHaM U CUHYCY MOTy4YeHHbIE 3HAaHUA U yMEHUS IpU | Has paboTa
padora Nel MIPAKTHK yriia MeXay HUMH;Yepes pellIeHuy 3a1ad 1o TemMe. Nel
yM pannyc BIMCAHHOHU U
OIMCAaHHOH OKPY)XHOCTH, HayuuThCS IPHMEHATH
(bopmyna I'epora, popmyna NPHOOpPETEHHBIE 3HAHUS, YMEHHUS,
TLIOMmAHM MHOTOYT ONbHHKA, HaBBIKH, B KOHKPETHON
OIICAaHHOT' 0 OKOJIO JIeSTEbHOCTI.
OKPYKHOCTH.
BueBnucannas
OKPY’KHOCTBb TPeYroJbHHKA
I'naga 2.
IIpaBuibHBIE MHOTOYTOJBLHUKH
9 yacos
18 IIpaBunbHbBII VYyammuiics HayauTcs onepuposatb | Pabora c I
I . ~ OJACHATD, YTO TAKOC LICHTP
PaBWIbHBIE MHOTOYTOJIbHUK, BBIMYKJIBIA | MOHSTHEM NPAaBUIBHOTO MHOTO KOHCIIEKTO .
MHOFOYrOIbHHKH | YpOK paBUIIbHbIIH YTOJNBHAUKA, IPHMEHSTH cBoiicTBa | M ¢ kuuroii | ¥ HEHTPAIBHBIN yTIOJI
U MX CBOICTBA OTKPBIT MHOTI'OYT OJIbHHK,IEHTP MPaBIWIBHOI'O MHOT'OYTI'OJIBHUKA. 51 IIpaBUJIBHOI'O
us [PaBUIIBHOTO HarJTAdHEL | MHOTOYIOJIbHUKA, CEKTOP U
HOBBIX MHOTOYTO/IbHHKa, MH CErMeHT Kpyra.
3HAHUN LEHTPABHBIN yromn ocoousIM
MIPaBUIIBHOTO "

MHOT'OYT'OJIbHUKA,.




19 | IpaBwibHBbIE IIpaBunbHbIH VYyamuiics HaydUTCsl JOKa3bIBaTh Pabora c
MHOTOYTOJIbHUKH | YPOK MHOTI'OYTOJIbHUK, CBOMCTBA CBOICTBA MPaBUIEHOTO MHOTO- KOHCIIEKTO
U UX CBOIiCTBa 3aKperut NIPABWJILHOIO MHOTOYTOJIBHU- | YTOJIbHHKA, BBIBOJUTH U M C KHHUTOI

€HHUs Ka, (OpMYITBI JIst TIPUMEHATH (YOPMYITBI ISt "
royye HaXOKJEHHS PaIUyCOB HaXOXKJEHUS Pa- yCOB HAaTJISIHBI
HHBIX OIMCAHHOW U BIMCAaHHOMN OIMCAHHOM U BIMCAHHON MH
3HaHUH OKpY>KHOCTEH MPaBUIBHOTO OKpY>KHOCTEH MPaBUIBHOTO ocoousIM
MHOT'OYTOJIbHUKA MHOT'O- YTOJIbHHKA. u
Teoperuue
cKuit
ompoc,
MpoBepKa
JIOMAIIIHer
0 3a/1aHus
MatemaTi
YecKuit
JTUKTaHT
Ne5
IIpaBuibHBIC Kom6un IIpaBunbHbII Yuamuiics HayquTCsl BBIITOJIHATh Teoperuue
MHOTOYTOJIbHUKH | UPOBaH MHOTOYT'OJIbHUK, CBOUCTBA MOCTPOCHKE MPaBUIBHBIX MHOTO- CKuif

20 | u ux cBolicTBa HBIi NPaBUJILHOTO MHOTOYT'OJIbHU- | YTOJILHUKOB. orpoc,
ITocTpoenne YPOK Ka, (GOpMyIIBI [Is MpOBEpKa
NMPaBUJIbHBIX HaXOXKICHUSA PauyCOB JIOMaIHer
MHOTI'0YT 0JIbHHKOB OIMCAHHOW U BIIMCAHHON 0 3a/1aHUs

OKpPYXHOCTEH NPaBUIILHOIO Pabota ¢

MHOI'OyTOJIbHUKA. KOHCIIEKTO
M C KHHTOi
u
HAaIJIsIHbI
MH
1ocoOHsIM
u

IIpaBuibHbIE

21 | MHOTOYTrOJILHUKH | YPOK Yyamuiicss HayduTCs pemaTh
U UX cBOiicTBa 0600m1e 3a/1a4M, UCIIOIb3ysd CBOUCTBA CamocrosTe
ITocTpoenne HUS U MIPAaBWJIBHBIX MHOTOYT OJIEHHKOB. ITbHAs
NMPAaBUJIBHBIX cucTeMa
MHOI'0YI'0JIbHUKOB | TU3aLUU pabora Ne5

3HAHWM.

DopMyIIpOBATH:
OIIPEICIIEHNE IIPABUIIBHOTO
MHOT'OYTOJIbHHKA;
CBOMCTBA MPABUIIBHOTO
MHOT'OYTOJIbHHKA.

Jloka3pIBaTh CBOMCTRA
MIPaBIITBHBIX
MHOTOYTOJIbHUKOB.
3anuchIBaTh U Pa3bACHATH
(bOpPMYITBI UTHHBI
OKPY>KHOCTH, TJIOIIAI1
Kpyra.

3anuceIBaTh U JI0Ka3bIBATh
(bOopMyIbI JUIMHBI IyTH,
IUIOIIAM CEKTOpa,
(bopMyIIbI JUTsl HAXOXKICHUS
panuycoB BIMCAHHON U
OIIMCAaHHOM OKPYKHOCTEMN
IIPaBUJIBHOTO
MHOTOYTOJIbHUKA.




22 | JnmHa Ypok JlnvHa OKpY)KHOCTH, YUCIIO T, | Y4Jaluiics Hay4UTCsl BRIBOOUTD U Teoperuue
OKPY’KHOCTH. OTKPBIT JUTUHA JYTH OKPYKHOCTH. TIPUMEHSATH (YOPMYITY JUTHHBI CKHH
us OKPYX- HOCTH, (POPMYITy JUTHHBI orpoc,
HOBBIX JIyTH OKPY>KHOCTH. IpoBepKa
3HAHUH JIOMAIIIHET
0 3a/1aHus
23 | lnomans Kpyra Ypoxk OcHoBHbI€ NOHATUSA [[I1HA VYyamuiics HaydUTCsl BRIBOOUTH U Pabora c
HU3Yy4EHU OKPY)KHOCTH, YHCJIO T, JFIMHA | IPUMEHSTH (POPMY.TY TUIOMAAN KOHCIIEKTO
S JIYTH OKPY>KHOCTH, IUIOMAns | Kpyra, popMyIy IUTOmIau M C KHHUTOI
HOBOT'O Kpyra, IIomaab CeKTopa. CEeKTOpa. u
MaTepua HarJsHBI
na. MU
ocoousIM
u
Matemati
YECKUHI
JIMKTaHT
Ne6
Jnuna Ypox JlnvHa OKpY>KHOCTH, YUCIIO T, | YdJaluiics HayduTcs MpuMeHsaTh  [CaMocTosTe
24 | OKpYKHOCTH. 3aKperut JUIMHA JTyTH OKPY>KHOCTH, (hopMyny JUTMHBI OKPY>KHOCTH, ITbHAs
Iliomane kpyra eHUs TUTONIA/Ib KPYra, IUIOoMaab (dhopMy- 11y INTUHBI AYTH
3HaHUH CEeKTOpa. OKPYXXHOCTH, (POPMYITY ILIOIIAAN pabota Neb
Kpyra, popmyny miommanam
CEeKTOopa.
Junna Ypoxk JrHa OKpY:KHOCTH, YUCIIO T, Teoperuue
25 | OKpYKHOCTH. 3aKpernl JUIMHA YT OKPY>KHOCTH, Yyamuiics HayquTCs IPUMEHSATh CKUH
Inomans kpyra €HHUs IUIOLIA b KPYTa, IJIOMaAb (dopMyITy JTHHBEI OKPY>KHOCTH, orpoc,
3HaHUH CEeKTOopa. (dbopmy- Iy AIMHBI JyTH MpOBEpKa
OKPY>KHOCTH, (OpMY.TY IUIOLIAAN JIOMaIHer
Kpyra, Gopmy.1y IUIOMAAN 0 3aJJaHus
CEeKTOpA. Camocrosre
ITbHAs

pabota Ne7

CTpouTh ¢ NOMOIIBIO
LUAPKYJIS U JIMHERKU
IIPaBUJIbHBIE TPEYTOJIbHUK,
YETBIPEXYTOJIBHUK,
LIECTUYTOJIBHUK.

IIpuMeHATh U3y4eHHbIE
OIIPEICIICHUS, TEOPEMBI
1 (OPMYJIBI K PELICHUIO
3a1a4




26 | KonTposnbHasn VYpok - Yyamuiicss IpUMEHSIOT GOpMYITy Pabora c Hayuutecs npumeHsTh
padorta Ne2 MIPAKTHK [TpaBunbHBII JUTMHBI OKPY>KHOCTH, (hOPMYITY KOHCIIEKTO | NMPHOOpETEHHbIC 3HAHMS, YMEHHS,
yM MHOTOYTOJIbHHK, BBIMYKJIBIA | JUTMHBI YT OKPY>KHOCTH, M C KHUI'OH | HaBBIKH, B KOHKPETHOI
TIPaBUIIEHBII (dhopmyny momaay Kpyra, u JIeSITEbHOCTH.
MHOTOYTOJIbHUK, [ICHTP (hopMyny mIomaan ceKTopa HAaTJISIHBI
MIPABUIIBHOTO MpPUpPELICHNH 3aa4. MU
MHOTOYTOJIbHUKA, ocoousIM
LIEHTPaJIBHBIN yron u
MIPABUIIBHOTO
MHOTOYTOJIbHHKA, ()OPMYITBI
JUIS BBIUMCIIEHUS PaIuyCOB
OKpPYKHOCTEH ONHCaHHBIX U
BITMCAHHBIX B NPaBUJIbHBIE
MHOTOYT'OJTbHUKH. DOpMYIIBI
JUIMHBI OKPYXHOCTH U
IO KPYyTa.. KPYTOBOM C
€rMEHT, KpyroBOM CEKTOp,
JUIMHA JTyTH OKPY>KHOCTH,
dopmyna 1IomaIu
KPYroBOI'O CeTMEHTa
I'naBa 3.
JlekapToOBbI KOOPAMHATHI
11 yacos.
Paccrosinue Ypok JlexapTOBBI KOOpANHATHI, Yvyamuiics HayauTcs BBIBOAUTE U | TeopeTudeckui OnuceIBaTh PsIMO
27 | MeXKIy TOUKAMH € | OTKPBIT paccTosHUEe MEXAY TOUYKaMH, | MPUMEHATh (GOPMYITy PACCTOSHUS OIpoc, IpoBepKa YIOJIBHYIO CHCTEMY
3alaHHBIMH ust (dopmyna Ui BBIYHCICHUS MEKAY JBYMsI TOUKAMU C JIOMAIITHEr 0 3a/laHus KOODJIHHAT,
KOOPANHATAMH. HOBBIX paccTosiHHE MEXly TOUKaMH | 3aJlaHHbIMU KOOpIHHATaMHU,
Koopaunatsi 3HaHUHI C 3aJJaHHBIMH KOOpJMHATAMH. | ()OpPMYITy KOOPIMHAT CEPEAUHEI
cepeANHbI 0TPe3Ka KOOPJMHATHI CepeuHbI OTpe3Ka. dopmynupoBaTh: 0
OTpE3Ka. npeacicHue
Paccrosinue Ypoxk JlexapTOBBI KOOPANHATEI, VYyamuiicss HaydUTCs MPUMEHSATh TeopeTnueckuii ypaBHEHHUS
28 | Mekay TOUKAMM C | 3aKperI paccTosiHIE MEXIly TOUKaMH, | (opMyiry pacCTOSHUS MEXIY OIpoc, IPOBEpKa burypsi
3aJaHHBIMH EHHUs (dopMyna Ui BEIYUCIICHUS JBYMsI TOYKaMH C 33JaHHBIMH JIOMAIITHET 0 3a/laHus YPhL,
KOOPAMHATAMM. 3HAHUHN paccTosiHHE MEXly TOUKaMH | KOOpIMHATaMH, (popmyy Marematuueckuii HEOOX0MMOe 1
Koopaunatsel C 3aJaHHBIMU KOODAMHATAMU | KOOPAUHAT CEPEAMHBI OTPE3KA. . JUKTaHT N7 AOCTATOYHOC
cepeANHbI 0TPe3Ka KOOPJMHAT CEPEIIHEI YCIIOBUS
OTpe3Ka. napayuieTbHOCTH
2 Paccrosinue Kombunu PAacCTOSIHAE MEXKIY TOUKAMU, CamocrosTensHas JIBYX TPAMBIX.
MesKk1y TOUKAMM € | UpOBaH (dhopMyna Ui BEIYHUCICHNS
3aIaHHBIMH HBIN pacCTOSIHAE MEXKIY TOUKaMU pabora Ne8
KOOpAMHATAMH YpOK C 33JaHHBIMU KOOPANHATAMHU 3anuceIBaTh U
.Koopaunatsl KOOPJAUHAT CEPEAMHEI




CepeaAnHbI OTpE3Ka JIOKa3bIBaTh
oTpe3Ka. dopMyIIBl
YpaBHeHnne Ypok- VYpaBHeHue GUrypsl, Yyammiics HayduTcs onepupoBats | Pabora ¢ koHCcriekTOM | PACCTOSIHUSA MEXIY
30 | ¢urypsr JIEKIUS ypaBHEHHE OKPY>KHOCTH. TIOHSITHEM ypaBHEHHS (QUTypbI Ha C KHUTOH U JIBYMsI TOUKaMH,
YpaBHeHue KOOPAWHATHOM TJIOCKOCTH, HarJSJHBIMA KOOP/MHAT
OKPYKHOCTH. BBIBOJIUTH M UCIIOJIb30BAThH MOCOOUSIMH
ypABHEHIE OKDYKHOCTI. CepeIUHbI OTPE3Ka.
YpaBHenue Ypok YpaBHeHue GUTyphl Ha VYvyamuiics HayquTCs Teoperuueckuii BrIBoauTH ypaBHEH
31 | ¢urypsr 3aKpenn KOOpPAWHATHOM TJIOCKOCTH, UCIIOJIb30BaTh ypaBHEHUE orpoc, IPoBepKa 1€ OKPYKHOCTH,
YpaBHenue cHHA ypaBHEHHE OKPY>KHOCTH OKPYKHOCTH TPH pe- IICHUU JIOMAIITHEr o 3a/laHus obliee YpaBHEHHE
OKPYKHOCTH 3HaHUH 3amauy. o
MatemMaTnueckuii fpsamon,
uKTaHT Ne§ ypaBHEHHE IIPIMOU
YpaBHeHue Ypok YpaBHeHue GUryphl Ha VYvyanuiics HayquTCs PaboTa ¢ xoHcniekToM ¢ | C YTJIOBBIM
32 ¢urypsl. OTKPBIT KOOpPJIMHATHOMU IJIOCKOCTH, HCIIOJIb30BaTh YPAaBHEHUE IKHUTOM W HaTISIHBIMHA KOB(l)(l)I/IHI/IeHTOM.
YpaBHeHue ust ypaBHEHHE OKPYK HOCTH.. OKPYKHOCTH TP PEIIeHUH 3a/1ad  [TOCOOHIMHU
OKPYKHOCTH HOBBIX CamocrosrensHas JloKa3bIBaTh HEOOX
3HAHUU
pabora Nel( 0IuMOC 1
YpaBHeHnue VYpoxk YpaBHEHHUE NPSIMOH, Vuammiicss HAy9uTCs BHIBOHUTH Teoperuueckuit AOCTATOYHOC
33 | npsimoii. 3aKpernn BEpTHKaJbHAs NpsiMasi, ypaBHEHHE MPSIMOIA, UCIIONB30BaTh | OMpOC, IIPOBEpPKa yCJI0BHUE
eHns HEBEPTUKAJIbHAS NIPsi- Mast ypaBHEHHE IPSIMOM 1JIs peLLICHUs] JIOMAIITHEr 0 3a/1aHus napauienbHOCTH
3HaHUH _ sajat.. JBYX TIPSMBIX.
34 | YpaBHeHue Ypoxk YpaBHeHHEe NPAMOiA, VYyamniics HayduTCS
NPSIMOId. 3aKpernn BEpTHKaJbHAs NpsiMasi, UCII0JIb30BaTh ypaBHEHUE MIPAMON
EHUs HEBEPTUKAJIbHAS [IPAMasl. IUTsL PeLLICHUST 3a1a4. PaGora c koucriekrom | [IPUMEHSTH H3ydeH
3HaHUHI C KHUT'OU U HBbIC OIIPEACIICHUS,
HarJsiIHbIMU TeopeMbI
10COOHAMH 1 GOPMyJIBI K
35 YraoBoii Ypoxk VYyamuiicss HayduTCs Teoperuueckuit
KO3QGUIHEeHT OTKPBIT Yron Mexay npsmMon u YCTaHABJIMBATh COOTBETCTBUE orpoc, MpoBepKa PCIICHHIO 3a/a4
NPSIMOii ns TIOIOKUTETHHBIM MEXIy YpaBHEHH- €M JIOMAIITHEr 0 3a/laHus
HOBBIX HATIPaBJICHUEM OCH a0CLUCC, | HEBEPTHUKAIBHOW IMPSAMOW U yriaoM | MaremaTtndaeckuit
3HaAHUM YIII0BO# KO3 GULreHT MEXIy JAHHOM NMPSAMOI U 1oJ10- JTUKTaHT Ne9
MIPAMOH, HEOOXOANMOE U JKUTEIBHBIM HaIpPaBICHUEM OCH
JOCTaTOYHOE YCIIO- BHE abcrucc.
36 | YrioBoii Ypok MapajyIeaIbHOCTH TPSMBbIX. VYuanumiics HAyq9UTCs pelaTh Camocrt. pabora
K03pGuIHeHT 3aKpeILl 3aJ1a4u, UCIIOJb3Ysl IOHATHE
npsimoii. MeTtox EHHs YTIIOBOTO KO3((HUIMEHTa TIPSIMOH.
KOOpAMHAT 3HAHUHU
KonTtpouabHas Ypok- JlexapTOBBI KOOPAHATEI, VYyamuiicst pemaroT 3a1auy, KontponsHaas pabora | Hayuutbes nmpuMeHSTH
37 | padora Ne3 TIPAKTHK paccTosiHAE MEXly TOYKaMH, | WCIIONb3Ys HONTYy4CHHBIE 3HAHUSL. Nel pruoOpeTeHHbIE

y™M

(1)0pMyJ1a JJIA BBIYUCIICHUA

3HAHUS, YMEHUS,




PACCTOSIHUC MEIKIY TOUKAMU

HaBBbIKH, B KOHerTHOﬁ

C 3a/JaHHBIMHU KOOpAWHATAMHU JIeITEIbHOCTH.
KOOpPJIMHAT CepeIHEI
OTpe3Ka, ypaBHEHHE OKPYK
HOCTH, YTJI0BOU
KO3 PHUIMEHT TPSIMOIA,
I'naga 4.
BexTopnl
14 yacoB
38 | [lonsTue BekTOpa | YpOK 1 CkasipHasi BeJIM4YMHa, Yuammiics Hayautcs ornepupoBats | Pabora ¢ koHCcriekToM | QMUCBIBATHIIOHITH
OTKPBIT BEKTOp, HAa4ajo BEKTopa, TIOHSITHEM BEKTOpPA B TEOMETPUH, @ | C KHUTOW H sl BeKTOPHbIX 1
ust KOHeIl BEKTOpa, Ha- TaK)Xe€ OCHOBHBIMU MOHSATHSIMH, HarJISJHBIMA
% CKaJISIPHBIX
HOBBIX NpaBJICHHBINA OTPE30K, CBSI3aHHBIMU C ONpeJIeNICHHEM MOCOOUSIMH
3HaHUA HYJIEBOH BEKTOP, MOYJIb BEKTOpA. BEKTOPBL. BEJININH.
BEKTOpa, COHAIpPAaB- JICHHbIC NnmoctpupoBath
BEKTOPBI, IIPOTHBOIOJI0KHO MOHSATHE BEKTOPA.
HalpaBJICHHbIC BEKTOPbI,
PaBHBIC BEKTOPLI
39 | IlonsiTue BekTOpa | YpOK 1 CkansipHas BeJIM4MHa, Yuamuiics Hay4uTCsl pelaTh Teopernueckuit
OTKPBIT BEKTOp, HAa4ajo BEKTopa, 3aJlauu, UCTIONb3Ysl TIOHSTHE orpoc, IpoBepKa DopMyTHpOBaTH:
ust KOHeIl BEKTOpa, Ha- BEKTOpa. JIOMAIITHEro 3a/IaHusl,
HOBBIX IpaBJICHHBIA OTPE30K, CaMOCTOSTEIbHAS OIpeaeIICHUS:
3HAHUI HYJIEBOH BEKTOP, MOIYJb pa0ora.
BEKTOPA, COHAIIPAB- JICHHBIE MareMaTHuuecKuii MOZYJIA BEKTOPA,
KOJITIMHCAaPHBIX
BEKTOPBI, IIPOTUBOIIOJIOKHO JukTaHT NelO
HAalpaBJICHHbIE BEKTOPBI, PaB- BCKTOPOB, PaBHBIX
HBIE BEKTOPHI. BCKTOPOB,
40 | KoopauHatsl Ypoxk 1 Koopaunats! BekTOpa, Teoperuuaeckuit KOOpIUHAT
BEKTOpa OTKPBIT (dopMyia MOIyIs BEKTOPA. VYyammuiics HayqUTCs ONPEEISITh OIpOC, IPOBEPKA BEKTOPA, CyMMBI
ust KOOpPAMHATHI BEKTOPA, 3aJaHHOTO JIOMAIITHEr 0 3a/laHus
o BCKTOPOB,
HOBBIX KOOpAMHATaMH €ro Hadana u Marematuueckuit
3HAHAN KOHIIa; CPAaBHUBATh BEKTOPHL, muktadT Nell PasHOCTH
3aJlaHHBIC KOOPIMHATAMU,; BCKTOPOB,
HaXOJUTh MOAYJIb BEKTOpa, IMPOTHUBOIIOJIOKHBIX
%az[aHHoro KOOpJMHATAMHU. BEKTOPOB,
CHOBHbIE TIOHATHS KoopauHaTe YMHOKEHHS
BEKTOpA,
41 | Caoxenue Kom6un | 1 IIpaBuna cnoxxeHus CamocrosiTenbHas BCKTOpa Ha 9HCTIO,
BEKTOPOB HpOBaH BEKTOPOB : IIPABUIIO Vyamuiics HayduTcs onepupoBath | padora Nell CKaJIAPHOTO
HBIN TPEYroJIbHUKA; IPaBUIIO MIOHSITHEM CYMMBI BEKTOPOB, Pabora ¢ koHCnIekTOM | TIPOU3BEACHUSA
YpOK napaenorpaMma, MIPUMEHATH NPABWJIA TPEYTOJIBHUKA | C KHUTOH U BEKTOPOB;
BBIYUTAaHHUE BEKTOPOB, ¥ TIapaJuIesiorpaMMa JUis CJIOKEHNS | HarJISAHBIMU
VYpok CBOICTBA CIIOKEHUS BEK- TOPOB, IPUMEHSThH CBOMCTBA mocoOmsIMuI o .
3aKpert BEKTOPOB CIIOXKCHUSI BEKTOPOB, JIOKA3bIBATh U CBOUCTBA. PaBHBIX
CHMS HPHUMEHATH IPABHIIO CIIOKEHHUS BCKTOPOB,




3HAHUHN

BCEKTOPOB, 3a/IaHHBIX
KOOpAuHATaMU.

42 | Beryuranme Ypok OcHoBnble noHsATHsI CymMmMa Teoperuueckuii

BEKTOPOB H3y4eHU BEKTOPOB, NPABUIIO VYyamuiics HayquTCs OIIEpUPOBATh | OMPOC, TIPOBEpKa
b TPEyroJibHUKA, IPaBHUIIO TIOHSITHEM Pa3HOCTH BEKTOPOB, JIOMAIITHEr o 3a/laHus
HOBOTO CIIOKEHUSI BEKTOPOB, NPUMEHSTH TPaBUJIO Pa3HOCTH
MaTepua 3aJlaHHBIX KOOpAWHATAMH, BEKTOPOB, ONIEPHPOBATH MOHITHEM
na. CBOICTBA CIOKEHHS MPOTHBOIOJIOKHBIE BEKTOPHI,

BEKTOPOB, Pa3HOCTh JIOKa3bIBaTh U IPUMEHATH ITPABUIIO
BEKTOPOB, IPAaBUJIO PA3HOCTH | BbI- YUTAHHSI BEKTOPOB, 3a/IaHHBIX
BEKTOPOB, KOOpAMHATAMHU.
MPOTHBOMOJIOKHBIE BEKTOPEL,

NPaBUJIO BBIYUTAHUS

BEKTOPOB, 33J]aHHBIX

KOOpAWHA- TaMH.

43 | CaoxeHue n CymMa BEKTOPOB, IIPAaBUIIO Yuamumiics HayduTCs IPUMEHATh Teopernueckuit
BbIYMTaHUE TPEyroJibHUKa, PaBHUIIO0 npaBuiia TPEYroJibHUKa U Mapajie- | Onpoc, MpoBepKa
BEKTOPOB CIIOKEHUsI BEKTOPOB, JIorpaMMa JUisi CJIOKEHHUS JIOMAIITHEr o 3a/IaHus

3aJaHHBIX KOOPAMHATAMH, BEKTOPOB, CBOMCTBA CIIOKEHUS MaremaTuueckui
CBOWCTBA CIIOKEHUS BEKTOPOB, PABUIIO CIIOKECHUS JuKTaHT Nel2
BEKTOpPOB, Pa3HOCTb BEKTOPOB, 33J]aHHBIX

BEKTOPOB, IIPAaBUJIO PA3HOCTH | KOOpAWHATAMH, TIPABUIIO Pa3HOCTH

BEKTOPOB, BEKTOPOB, IIPaBHUJIO BBIYUTAHUS

MIPOTUBOIOIOKHBIE BEKTOPBI, | BEKTOPOB, 3aJaHHBIX

MIPaBWJIO BEIYUTAHUS KOOpAMHATaMHU.

BEKTOPOB, 3aJaHHBIX

KOOpJHMHA- TaMH

44 | CaoxeHue u Ypok Pabora ¢ koHCTIEKTOM
BbIYHTAHUE 0600m1e C KHUTOM U
BEKTOPOB HUS U HarJAJHBIMA

cucTeMa MOCOOUAMH
TU3AIN CamocTrosTensHas
3HAHUH. pabora Nel2

KOOPJHMHAT PaBHBIX
BEKTOPOB,
CJI0KEHHUS
BEKTOPOB,
KOOpAWHAT
BEKTOPA CYMMBI U
BEKTOPA Pa3HOCTU
JIBYX BEKTOPOB,
KOJUIMHEAPHBIX
BEKTOPOB,
YMHOXKEHUS
BEKTOPA HA YHUCIIO,
CKAJIIPHOTO
IIPOU3BEICHUS
JIBYX BEKTOPOB,
NEePIEeHIUKYISPHBI
X BEKTOPOB.

I[OK&SBIB&TB TEOpEC
MBI O HaXOXJICHUN
KOOpAuHAT
BCKTOpa, O
KOOpAuHaTax




45 | YMHoxKeHHe Ypok YMHOX€EHUE BEKTOpa Ha VYyamuiics Hay4uTCsl yMHOXKATh Teoperuueckuii
BEKTOpa HA YHCJIO. | H3yYCHH YHCII0, CBOMCTBO BEKTOpP Ha YHCIIO; TO0KA3bIBATh U OIpOC, MPOBEPKA
S KOJUIMHEAapHBIX BEKTOPOB, TIPUMEHSTH CBOWCTBO JIOMAIIIHET O 3aJaHUS
HOBOT'O YMHOXKEHHE BEKTOpA, KOJUIMHEApPHBIX BEKTOPOB, ITPABUIIO
MaTepua 3aJIJaHHOTO KOOPJMHATAMU, HA | YMHOXXEHUS BEKTOPA, 3alaHHOTO
na. YHCIIO, CBOMCTBa YMHOXKEHHsI | KOOpAWHATaMM, Ha YHCIO;
BeKTopa Ha umcio Ilpsamas MPUMEHSTH CBOMCTBA YMHOXEHUS
Diinepa. BEKTOpa Ha YHUCIIO..

46 | YMHOXKeHHE Ypok Teopernueckuii
BEKTOpa HA YHCJI0. | 3aKperl OIpoC, MPOBEpKa
MeTon koopAMHAT | €HUA JIOMAIIIHET 0 3aJaHus

3HaHUHN MartematudecKkuit
IUKTaHT Nel3

47 VYpok CamocrosTenbHas
YMHoOxKeHHEe 0000111e pabora
BEKTOPa HA YHCJIO0. | HUA U
MeTtoa KOOpAUHAT | cUCTEMA

TH3aLUH
3HAHUN.

48 | CkanspHoe Ypoxk Yron Mex1y BEKTOPAMH, Yyamuiics HayquTcs onepupoBarb | TeopeTudeckui
npou3BeieHNe OTKPBIT MIEPIICHANKYIISIPHBIE TIOHATHAMH yIJla MEXILY OIpoc, IPOBEpKa
BEKTOPOB us BEKTOPBI, CKaJSIPHOE BEKTOPaMH U CKaJISIPHOTO JIOMAIITHEr 0 3a/laHus

HOBBIX MIPOU3BEACHUE BYX TIPOU3BEICHUS IBYX BEKTOPOB;
3HAHUN BEKTOPOB, CKaJIIPHBIN JIOKa3bIBaTh U TIPHIMEHATH YCIIOBHE

KBaJIpaT, yCIOBHE 1€
MIEHAUKYISIPHOCTH IBYX
HEHYJIEBBIX BEKTOPOB,
(hopmyra cKaIspHOTO
TIPOU3BEICHHS IBYX
BEKTOPOB, 33JJaHHBIX
KOoOpAWHaTaMH, hopMmyiia
KOCHHYCa yrila MEeXIy

MIEPIECHANKYISIPHOCTH ABYX
HEHYJICBBIX BEKTOPOB U (popmyiry
CKaJISIPHOTO TTPOM3BENICHHUS IBYX
BEKTOPOB, 3aJaHHBIX
KOOpJMHATAMH; IPUMCHSTH
(hopMyy KOCHHYCa yria MEXIy
BEKTOpaMH, CBOMCTBA CKaJIIPHOTO
TIPON3BEACHHSI BEKTOPOB. .

CYMMBI U Pa3HOCTH
BEKTOPOB, 00
YCIIOBUU
KOJUIMHEAPHOCTH
JIBYX BEKTOPOB,

0 HAXO0XKIEHUU
CKaJISIPHOTO
MIPOU3BEICHUS
JIBYX BEKTOPOB, 00
YCIIOBUU
MIEPIICHIUKYISIPHO
CTH.

HaXO,I[I/ITB KOCHHYC

yriia MexXJy ABYMs
BEKTOPaMH.




49 | CkansipHoe Ypok BEKTOpaMH, CBOUCTBA VYyamuiics HayduTCsa NPUMEHSTh Pabora c koHCTIEKTOM
Npou3Be/eHNe 3aKpert CKaJISIPHOT'O TTPOM3BEICHUS YCIIOBHE TIEPIIEHANKYISIPHOCTH C KHUTOH U
BEKTOPOB SHUS BEKTOPOB JIBYX HEHYJIEBBIX BEKTOPOB 1 HarJSIHBIMA
3HAHHH. (hopMyny cKansIpHOTO MOCOONsIMH
TIPOMU3BEACHUS IBYX BEKTOPOB, Maremartnuecknit
3aJJaHHBIX KOOPAMHATAMY; JqukTanT Nol4
50 | CkansipHoe Ypoxk MPUMEHSTH (HOPMYITY KOCHHYCa IPaboTa ¢ KOHCIIEKTOM C
npou3BeaeHne 3aKpen yIila MEXy BEKTOpaMH, CBOICTBA  |[KHMTOM M HarIsIHBLIMA
BEKTOPOB SHUS CKaJISIPHOT'O TTPOM3BENICHUS MoCoOusIMH I
. PUMEHSTEH U3YUECH
3HaHUH BEKTOPOB CamocrosTensHas
pabora Nel3 HEI€ OIIpENEIICHNS,
TEOPEMBI
U popmymsl K
PEIICHNIO 3a1a4
Vuatuiics \ MPUMEHSIOT YCIOBHE KontponbHas pabora | Hayuutbcs mpumMeHATh
NEPIEHANKYIISPHOCTH IBYX npuoOpeTeHHbIE
HEHYJIEBBIX BEKTOPOB U (OPMYIy 3HaHUS, YMEHUA,
51 | Kontpoabhas CKaJISIPHOT'O TTPOM3BECHUS IBYX HaBBIKH, B KOHKPETHON
pa6ora Ned Ypok- BEKTOPOB, 3aJJaHHBIX JIeATEIbHOCTH.
MpaKTHUuK KOOpJAWHAaTaAaMU; IPUMCHAIOT
yM (hopMyIry KOCHHYCa yria MexIy
BEKTOpaMH, CBOMCTBA CKaJIIPHOTO
MPOU3BE/ICHUS BEKTOPOB
I'maBa 5
I'eomeTpuyeckue npeodpa3oBaHus
11 yacos
52 | ABuxenue(nepeme | Ypox ITapautensHelii EpeHoc, VYyammiicss HayduTCs OeprupoBaTh [IpUBOLUTD IPUME
1eHne) GUrypsl. OTKPBIT npeoOpazoBaHue QUTYpH, MOHATHSMHU IBH)KEHHE U ITapa Teopernueckuit
IMapanenbHbIi ust 00pa3 ¢urypsl, npoodpas JIETBHOTO TIEPEHOCa, J0Ka3bIBaTh OIpOC, IPOBEPKA phl
nepeHoc. HOBBIX (burypbl, IBUKEHHE CBOMCTBO MapalIENLHOTO nomasero saxanms | IPeOOpasoBaHus
3HaHUH (mepemerenue) GUTYpHL, TepeHoca, CTPOUTH 00pa3bl buryp.
CBOMCTBA IBIKECHUS, paBHBIE | TPooOpa3bl puryp npu
¢burypsi, B3aNMHO oOpaTHBIE | MapauIeTHHOM IEepPeHoCce OMKCHIBATE
53 | ABum:xenue(nepeme | Ypox JABIDKCHHS, CBOMCTBA VYyamuiicss HayduTCs MPUMEHSATh Paborta ¢ kKoHCIIEKTOM 6
meHue) Gurypel. 3aKpEILI napauiesIbHOro NepeHoca. MIOHSTHE TTapajIeNbHOro IepeHoca | ¢ KHUTOH 1 HpeoOpasoBaHms
IapaniebHblii cHUS ¥ CBOMCTBA MapasuieibHOro HATTISTHBIMH uryp:
nepeHoc. 3HAHUN. MepeHoca Mpu pelIeHuH 3a1a4. mocoOmsIMu HapaJIJIeJIBHHﬁ
MEpeHOC, OCCBast
. CUMMCTpPHA,
MaTeMaTu4ecKkuit
HCHTpAJIbHAA

muktaaT Nel5

CUMMCTpPHA,




54 | IBmxkenune(mepeme | Ypok Teoperudeckuit
menne) Gpurypsl. 3aKperul onpoc, MpoBepKa
IMapannenbHbIi €HUs JIOMAIIIHET O 3a1aHus
nepeHoc. 3HAaHUU CaMocrosTenpHas

pabora Nel4

55 | OceBas Ypoxk Touku, CHMMeTpUYHBIE VYyammiics HayduTcs onepupoBath | Pabora ¢ KoHCTIEKTOM
CHMMeTpHS. OTKPBIT OTHOCHUTENILHO NPAMOH, MIOHSATHEM OCEBOM CUMMETPHH, C KHUTOU U

us oceBasi CUMMETpHUS OTHO- JIOKa3bIBaTh CBOMCTBO OCEBOM HaTJISIHBIMU
HOBBIX CHUTENBHO NPSIMOH, OCh CUMMETpPHH, BBIITOTHSTh MOCOOUSIMH
3HaHUHN CUMMETpPHH, CBOICTBO MOCTPOEHHUS C TIOMOIIBIO OCEBOM

OCEBOM CUMMETpUH, (BHry- CHMMETPHH.

56 | OceBas Ypok pa, cuMMeTpUYHast VYyamuiics HayduTCsl IPUMEHSTh Pabora ¢ koHCTIEKTOM

CUMMeTpHSI. 3aKperut OTHOCHUTENIFHO NPAMOH, OCh MIOHATHE OCEBOM CUMMETPHU U C KHUTOH U
eHUs CUMMETPHHU (UTYPBI. CBOW- CTBO OCEBOM CHMMETPUH HarJISJHBIMA
3HaAHUU IIPH PELICHUH 3a1a4. MOCOOHSIMHU
MaremaTuueckuii
IHUKTAaHT Nel6
57 | LlenTpaabHas Ypok ToYKH, CHMMETpHYHBIC CamocTrosiTeIbHas
CHMMeETpPUSI. OTKPBIT OTHOCUTEIIbHO TaHHOU VYuanuiics HayduTcs onepupoBats | padora Nel5
us TOYKH, HEHTpAJIbHasd IIOHATHUEM ueHTpaanoﬁ
HOBBIX CHUMMETpPHsl OTHOCUTEIIBHO CHUMMETPHH, JI0Ka3bIBaTh CBOHCTBO
3HaHUH TOYKH, LIEHTP CUMMETPHH, LEHTPAJIbHON CUMMETPHH,
CBOMCTBO LI€H- TPAJILHOM BBIIOJIHATH [IOCTPOEHUS C
cuMMeTpHH, durypa, MOMOILBIO IIEHTPAIBHON
CUMMETpUYHAs CHUMMETpPHHU.
OTHOCHUTENIBHO TOYKH, LIEHTP
CUMMETPHHU (PHUT'YPBI.
58 | [loBopot Ypoxk IToBOpOT BOKPYT LiEHTpa Yyamuiics HayquTcs onepupoBarb | TeopeTudeckui
H3y4EeHU IIPOTUB YaCOBOH CTPENIKM HAa | MOHSTHEM ITOBOPOTA, JOKa3bIBATh OIIpOC, pelIeHNe
S JAHHBIN Yroj, MOBOPOT CBOICTBO IIOBOPOTA, BBIMIOJIHSATH 3a1a4
HOBOT'O BOKpPYT LIEHTpa [0 4YacOBOMI MIOCTPOEHHUS € IOMOILBIO MaremaTuuecKkui
marepua CTpEJKE Ha AAHHBIN yroil, TOBOPOTA.. JmukTanT Nel7
na. LIEHTP TIOBOPOTA, YTOJI
TIOBOPOTA, CBOMCTBO
TIOBOPOTa

59 | l'omoTteTHs. Ypoxk OCHOBHBIE TIOHATHS VYyammiics HaydauTcs onepupoBats | Teopermdyeckuit

IMonooue ¢uryp. HU3y4eHU I'omorerus, neHTp TTOHATUSME TOMOTETHH 1 TIOTOOHST | OTIpoc, peleHne
o roMoTreTnd, K3 UImeHt ¢uryp, crpouts purypy, 3a1aq
HOBOT'O TOMOTETHH, CBOMCTBA TOMOTETHUYHYIO JaHHOM, ¢ MaremaTndeckmit
MaTtepua TOMOTETHH, KOMIIO3UIIHS 3a/IaHHBIM KO3 OUITHEHTOM mukTaaT Nel8
ma JBYX peoOpa3oBaHMH, TOMOTETHH.

60 | F'omorerns. Ypox npeoOpa3oBaHue MOx00us, VYuanuiics HayquTcst IPUMEHATh  (CaMOCTOSITEbHAS
IlonoGue ¢uryp. 3aKpernt nozfo0HbIe GUrypsl, MOHSATHSA TOMOTETHU U 10J00Us pabora Nel6

SHHUS OTHOIIIEHKE TIIomaneit ¢$uryp u ux cBoicTa Ipu

MOBOPOT,
TOMOTETHS,
noxooue.

DopMyIIIpOBATH:
OTIpE/ICTICHUS: IBU
JKEHUS; pAaBHBIX
buryp; Touex,
CUMMETPUYHBIX
OTHOCHUTEIILHO
MPSAMOW; TOUEK,
CUMMETPUYHBIX
OTHOCHUTEIILHO
TOYKH; QUTYPBI,
HMEIOIIEN OCh
CHUMMETpUH,
burypsl, UMeronIen
LEHTP CUMMETPUH;
MoJ00HBIX (puTyp;
CBOMCTBA: IBIDKEH
Usl, NapaJyIeIbHOTO
MepeHoca, 0CeBO
CUMMETpHUH,
LHEHTPAIbHOM
CUMMETpHUH,
IIOBOPOTA,
TOMOTETHH.

Jloka3bIBaTh TEOpE
MBI: O CBOMCTBax




3HAHUH MOOOHBIX MH FOYTOIEHUKOB. | PEIICHUH 3ajad. HapajIeabHOro
MepeHoca, 0CEBOM
61 | IloBTOpeHHE H Ypoxk OceBas , IICHTpaIbHAS VYyamuecst 0000maroT u Pabora ¢ kKoHCITEKTOM CHMMeTpHH
cucTeMaTH3alus 0006me CHMMETPHSs1, TOBOPOT, CHCTEMATH3HPYIOT 3HAHUS 110 TEME | C KHUTOU U i
y4edHoro HUSA U HapaJuieNbHbINA TEPEHOC, «eomMeTpuUEcKHe HATJIAHEIMH HEHTPAJIbHOU
MaTepuaia cucrema TOMOTETHS. npeoOpa3oBaHMsD) MOCOOUSIMH CHUMMCTpPHH,
THA3alU1 IIOBOpOTA,
3HaHHUil TOMOTETHH, 00
OTHOILICHUU
Iomaneu
MO T0OHBIX
TPEYrOJILHUKOB.
62 | KonrpoabHas VYpoxk Vuaiuiics TPUMEHSIFOT MOHSITHs  |[KOHTponmbHAs [IpuMeHSTh H3ydeH
padora Ne § 3aKperut CHMMETPH3, IOBOPOT, pabora Ne5 HBIE OIIPEICTICHIS,
CHU napaijiCJIbHbIN
3HaHUM MEePEeHOC,TOMOTETUHU U TIOO0USI TCOpCMBI

(uryp u ux cBolcTBa Npu
PEIIeHNH 3a1ad.

U (GOPMYIIBI K
peLIeHHIO 3a/1a4

HOBTOpeHl/Ie H CUCTEMaTU3aluus yqeﬁﬂoro MarTepuaJia.

4 yacoB




