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IMosicHuTEILHAS 3aIMCKA

PaGouass mporpamma yueOHoro mnpenmera «l'eomeTpusi 9» paspaboraHa Ha OCHOBE
[TpumepHO# mporpaMMbl OCHOBHOTO — 00Iero oOpa3oBaHUST TI0O MaTeMaTHKe C ydeTroMm
TpeboBaHuil (enepasbHOro KoMIoHeHTa [‘ocyaapcTBeHHOro 0Opa3oBaTENLHOTO CTaHAapTa
OCHOBHOTO 00IIIeT0 00pa30BaHus MO0 MATEMATHKE W  HCIIOJIb30BAHMEM aBTOPCKOW  MPOTPaMMBI
JI.C. Aranacsna, B.®. byrty3oBa, C.b. Kagomuena, O.I'. Tlo3usaka, .M. FOgunoi «I'eomeTpusi.
[TporpamMmbl 0011€00pa30BaTENBLHBIX yUpekaeHUH. 7-9 kimaccel». M3matensctBo «lIpocBemienuey,
CocraButens T.A. BypmuctpoBa, Mocksa. 2021 r.

[Iporpamma cootBercTByeT yueObHuky «l'eomerpus 7-9» (aBropsl — JI.C. AtanacsH, B.®.
byty3os, C.b. KamomueB u np.— Mocksa. [Ipocsemenue, 2021 r.) ana o6iieodpa3oBaTENbHBIX
yupexaeHuil u oOecriedeHa y4yeOHO-MEeToAuuecKuM KoMiulekToM «I['eomerpusi7- 9» Mocksa,
[Ipoceemenue, 2021 r.

PaGouasi nporpamMma BbINOJIHSIET IBe OCHOBHbIE (PYHKIIUM:

o NudopmaunonHo-mMeToanyecKas byHKIMS MO3BOJISET BCEM y4acTHUKaM
00pa30BaTENILHOTO IMPOIECcca MOMyYUTh MPEICTaBICHUE O IEIsX, COep)KaHuM, OOIIel CTpaTeruu
0o0y4eHHs1, BOCIIUTAHUS U Pa3BUTHS YUALUXCS CPEACTBAMU JAHHOTO yU4eOHOIO MpeIMeTa.

o Opra"nu3auMoOHHO-IUIAHMPYKOIIAA  (QYHKIUS [OpelyCcMaTpUBAaeT BBbIIEJICHHE OSTaIoOB
o0yuyeHMs, CTPYKTYpHUpOBaHHE Yy4eOHOro marepuaia, OIpEJesIeHHEe €ro KOJMYECTBEHHBIX U
KAueCTBEHHBIX XAPAaKTEPUCTHK Ha Ka)XXJOM W3 3TAaloB, B TOM YHUCIE A COAEpKAaTEIbHOro Ha-
MOJIHEHUS IPOMEKYTOUHOM aTTeCTallMy YYalIuXcsl.

OcHOBHBIE IIeJIH Kypca:

o OBJIQJICHUE CHCTEMON MaTeMaTHYECKUX 3HAHUHM W yMEHUI, HEOOXOAUMBIX B MPAKTUYECKON
NesITeIbHOCTH, IPOIOJKEHNsI 00pa30BaHMS;
o nproOpeTeHue ONbITa IUTAHUPOBAHUS U OCYILIECTBICHHS aJIrOPUTMHUYECKON €A TEIbHOCTH;

OCBOEHHE HABBIKOB M YMEHUI MIPOBEJICHUS 10KA3aTeIBCTB, 000CHOBAHUS BHIOOpA PEIICHHIA;
pHOOpeTeHNne YMEHUH SICHOTO U TOYHOTO M3JI0KEHUSI MBICTIEH;

Pa3BUTh IPOCTPAHCTBEHHBIE TIPEICTABICHUS H YMEHUSI, TOMOYbh OCBOUTH OCHOBHBIE (DaKThI 1 METOIbI

TJTAHUMETPUU;

o Hay4MTb [10JIb30BATHCSI TEOMETPUYECKUM SI3BIKOM UL OITMCAHUS IIPEIMETOB.

B ocHOBY kypca reomeTpun 115t 9 Kiacca MmoJj0KeHbl TaKUe MPUHITUNbBI KaK:

° LlemocTHOCTh U HENPEPBIBHOCTh, O3HAYAIOIIME, YTO JAHHAs CTYNEHb SIBJISETCS BAXKHBIM
3BEHOM €IMHON OOIIEIIKOIBHOI MOATOTOBKH IO MATEMATHKE.
° HayuHocts B coyeTaHMHM € JOCTYHHOCTBIO, CTPOTOCTb U CHUCTEMATUYHOCTH W3JIOKEHHS

(BKJIIOYEHHE B cojaepkaHHe (yHIaMEHTAIbHBIX IOJIOKEHUH COBPEMEHHOW HAyKd C YYEeTOM
BO3PACTHBIX 0COOEHHOCTEH 00ydaeMbIX).

o [IpakTUKO-OPHEHTUPOBAHHBIM  MOAXON,  obOecrmeuuBarOmUii  OTOOp  COACpKaHWS,
HAIIpaBJICHHOI'O Ha PCUICHUC HpOCTeI\/JIIHI/IX MPAKTUYCCKUX 3ajJad INUIaHUPOBAHUA OCATCIIBHOCTH,
MOKCKa HYXHOU MH(pOpMAIUH.

o [Tpunuun pasBuBaroniero oOydeHus (00ydeHHEe OPUEHTHPOBAHO HE TOJHKO HA IMOJyUYECHHE
HOBBIX 3HAHWI, HO W AKTUBU3AIMIO MBICIHTEIBHBIX IPOIECCOB, (OPMUPOBAHUE M PA3BHTUE Y
IIKOJIbHUKOB O0OOLICHHBIX CIIOCOOOB NEATENBHOCTH, (POPMUPOBAHHE HABBIKOB CaMOCTOSTEIHHOM
paboThI).

3agauu o0yueHus:
o YUUTh YYaIIUXCs BBIIOIHATH JEHCTBUS HAJl BEKTOPAMM KaK HalpaBJIE€HHBIMU OTPE3KAMH;



. IIO3HAKOMHUTb C MCIOJIb30BAHUEM BEKTOPOB U METOJAa KOOPAMHAT IPU pELICHUU
reOMETPUUECKUX  3ajady;
o pPa3BUTh YMEHHUE Yy4alluXCid MPUMEHATh TPUTOHOMETPUUECKHM amnmapaT IpU pELIeHUU
r€OMETPUYECKUX 3aa4; PACIIUPUTD 3HAHUS y4alIUXCs O MHOIOYTOJIBHUKAX;

pPaccMOTPETh MOHATHS AJIUHBI OKPY>KHOCTH U IUIOLIAIA KpYyTa JAJI UX BBIYMCICHUS;
® TI03HAKOMMTD YUAIIUXCS C IOHATUEM JIBKEHUS 1 €70 CBOMCTBAMU Ha INIOCKOCTH: CUMMETPUSIMH,
napasuiebHbIM IEPEHOCOM, IOBOPOTOM;
® BBIJICJIUTh OCHOBHBIE METOJbl JOKA3aTeIbCTB, C II€JIbI0 OOOCHOBaHMS (ONPOBEPKEHUS)
YTBEPKACHUN U JJIs PEILIECHHUS Psiia TEOMETPUYECKUX 3a/1ay;
® YUYUTb MPOBOJUTH PACCYKACHMs, HCIOIb3Yys MAaTEMATHYECKUM S3BIK, CCBUIAsACh Ha
COOTBETCTBYIOIINE T€OMETPUUECKUE YTBEPIKICHUS;
® CIIOJIB30BATh aNreOpanyecKuil anmapaT Ui peleHus TeOMETPHUECKUX 3a/1ay;
o JlaTh HadaJIbHOE IPEJCTABIICHUE O TENaX U MOBEPXHOCTAX B IIPOCTPAHCTBE.

OO0masi XapakTepuCTHKA Yy4eOHOr0 nmpeaMeTa

l'eomeTpusi — OauMH W3 BaXHEUIIUX KOMIIOHEHTOB MaTeMaTHuecKoro ooOpaszoBanus. OHa
HeoO0XoauMa ISl PUOOPETEHUsI KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M MPAKTUYECKH 3HAYMMBIX
yMeHHu#, (opmHupoBaHUS s3bIKa OMUCAHUS OOBEKTOB OKPYXKAIOUIETO MHpa, PpPa3BUTUA
MIPOCTPAHCTBEHHOTO BOOOpPAXEHUS M WHTYUIMH, MaTeMaTHUYECKOW KYyJbTYPBl, 3CTETHYECKOTO
BOCIHUTAHUA ydauuxcs. M3yueHue reoMeTpiy BHOCUT BKJIAJ] B Pa3BUTHE JIOTUYECKOTO MBIIIUICHHUS, B
(dbopMHIpOBaHUE TOHSATHS JOKA3aTEIbCTBA.

B kypce reomerpuu 9-ro kiacca Gopmupyercs noustiue Bekropa. Ocodoe BHUMaHUE YAENAETCS
BBITIOJTHCHHIO OTIepaIiiii Ha/l BEKTOpaMHU B TeOMeTpUIecKoil (hopme. Ydaruecs: JOMOHSIOT 3HAHUS
0 TPEYTOJbHUKAX CBEACHUSIMH, O METOAAX BBIYUCICHUS SJIEMEHTOB IPOU3BOJIBHBIX TPEYTOILHUKAX,
OCHOBAHHBIX Ha TEOpEMaX CHHYCOB M KOCHHYCOB. JlaroTcs CHCTEMaTH3MpPOBAHHBIE CBEICHHS O
MPABUJIBHBIX MHOTOYTOJIbHUKAaX, 00 OKPY>KHOCTH, BIMCAHHOW B MPaBWJIbHBI MHOTOYTOJBHUK U
ormcanHoil. Ocoboe MeCTo 3aHMMAaeT pelIeHue 3aaad Ha MpuMeHeHue (¢opmyd. JlaroTcs mepBble
3HaHHUA O JIBIKECHHUH, TOBOPOTE W MapajuienbHOM nepeHoce. Cepbe3HOe BHHMAaHUE YIENseTcs
(GbOpMHpPOBAHMIO YMEHHH pacCy’AaTh, IeNaTh NPOCTHIE JOKa3aTelbCTBA, JaBaTh OOOCHOBAHMS
BBITMIOJTHAEMBIX JeicTBUi. [lapannenbHO 3aKkIaAbIBalOTCSd OCHOBBI JIJISI M3YUYEHUS] CHCTEMATHYECKIX
KypCOB CTEpPEOMETPHH, GU3NKU, XUMHUH U IPYTHX CMEKHBIX IPEIMETOB.

Kypc xapakrepusyeTcs palMOHaJIbHBIM COYETAaHHUEM JIOTMYECKOW CTPOrOCTH M T'€OMETPUYECKOU
HATJISITHOCTH. Y BEJIMUUBACTCSl TEOPETUYECKAsi 3HAYMMOCTh M3y4aeMOro MaTepHualia, pacIIupsroTCs
BHYTPEHHHUE JIOTHUECKUE CBSI3M Kypca, MOBBIMIACTCS POJIb JEAYKLHUH, CTENEHb abCTPaKTHOCTU
M3y4aeMoro MaTepuayia. YdJalluecs OBJIaJeBAIOT TNPUEMaMU aHAJTUTHKO-CHHTETHYECKOW Jes-
TEJIBHOCTU TPH JI0KA3aTeIbCTBE TEOPEM U pelIeHuH 3anady. CHcTeMaTHdyeckoe H3JI0XKEHHE Kypca
MO3BOJISIET TIPOIOIDKUTE PadoTy 1o (HOPMUPOBAHHIO MPEICTABICHUH yUalIUXCsl O CTPOCHHH Mate-
MaTHYECKOW TEOpHH, 0OECIIEUYMBAET PA3BUTHE JIOTHYECKOTO MBIIUICHUS IIKOJIBHUKOB. V3moxeHue
MaTepualia XapaKTepu3yeTcsi NMOCTOSHHBIM OOpalleHHeM K HarJsIHOCTH, HCIIOJIh30BAHUEM pH-
CYHKOB M uYepTexel Ha BceX Tamax oOydeHHsI M pa3sBUTHEM I'€OMETPUYECKONM MHTYMLMHU Ha 3TOU
ocHoBe. llenenamnpanienHoe o0palleHrue K MpuMepaM U3 MPAKTHUKU Pa3BUBAET YMEHUS ydalluxcs
BBIWICHATh FreOMeTprudeckre (hakThl, POPMBI, U OTHOLICHHUSI.

OOpa3oBareibHble W BOCHUTATENbHBbIE 3aJayd OOy4EeHHS TE€OMETPUH JAOJDKHBI pelaThes
KOMILJIEKCHO C Y4€TOM BO3PAaCTHBIX OCOOEHHOCTEH 0O0ydaromuxcs, cuenu(uku reoMeTpun Kak
y4eOHOT0 MpeaMeTa, ONPEACIISIONIETro €€ poJib U MECTO B OOIIEH CUCTEME IKOJIBHOT0 00yUYeHUs 1
BocnuTanus. Ilpu muaHMpoBaHUU YPOKOB CJIEIyeT UMETh B BUIY, YTO TEOPETUUECKUI MaTepua
OCO3HAETCsl U YCBaMBAETCS MPEUMYIIECTBEHHO B Ipoliecce pelleHus 3aaad. Opranusys pernieHue
3aja4, IeJecoo0pa3Ho IIUPEe HCHOIb30BaTh AU(B(HEpPeHUUPOBAHHBIN IMOAXO0J K YYal[UMCS.
BaxxupiM yci0BHEM MNpaBWIBHONW OpraHU3aldy y4eOHO-BOCIUTATENILHOTO Mpolecca SBISETCS
BHIOOp YYHTENEM DPALMOHAJIBHON CHCTEMbI METOJOB M NPHUEMOB OOy4YeHHs, cOANTaHCHPOBAHHOE
COUYeTaHWE TPATUIMOHHBIX M HOBBIX METOJOB OOY4YEHHS, ONTUMH3UPOBAHHOE MPUMEHEHUE
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O0BSICHUTEJIBHO-UITIOCTPUPOBAHHBIX M IBPUCTHUECKUX METO/AOB, HCHOJIb30BAHNE TEXHUYECKHX
cpencts, UKT -kommnoneHTa. YueOHbIH nporecc HEOOXOAMMO OPUEHTHPOBATH HA PAIlMOHAIEHOE
COYETaHUE YCTHBIX U MUCbMEHHBIX BUI0B pabOThI, KaK IIPU U3yUYEHUH TEOPUH, TaK U IIPU PEILICHUH
3amady. BHMMaHWe yuuTens JOJDKHO OBITh HANpaBlIeHO HAa pPa3BUTHE pEYd ydalluXxcs,
(GbopMHpOBaHHE Yy HUX HAaBBIKOB YMCTBEHHOI'O TpyJa — IIJJAHUPOBAHUE CBOEH pabOThI, MOUCK
palMOHAIBHBIX IIyTEeH €€ BBIITOJIHEHUS, KPUTUYECKYIO OLICHKY PE3yJIbTaTOB.

MecTo qucHHMININHE B y4eOHOM IJIaHe:
[Iporpamma paccuntana Ha 68 4acoB, 2 yaca B He/ieNl0. B TOM unciie BHYTPH NpeaMeTHbI
MoayJib (BIIM) «Pemenne yuedHO-MPaKTHYECKUX 3a1a49» - 12 yacoB. YpoBeHb 00YUYCHUS -
6a3oBbIil. [Iporpamma paccunrana Ha 1 yueOHbIH roa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yJbTaTbhl OCBOCHHS TMPOrpaMMbl y4deOHOTO Kypca «MareMmaTtukay
XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIIMTAHME:

MIPOSIBJICHUEM MHTEpECca K MPOIJIOMY U HACTOSIIEMY POCCHMCKON MaTEMATHUKH, IIEHHOCTHBIM
OTHOIIIEHHEM K JOCTHKEHHSIM POCCUMCKUX MAaTEeMAaTUKOB U POCCUICKOM MaTeMaTHUECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO ATUX JOCTHKCHHI B IPYTUX HayKaX W MPUKIATHBIX cepax;

2) rpaJaaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBIMOJTHEHHUIO OOS3aHHOCTEW TpakJaHWHA M pealu3alid ero Ipas,
MPEACTaBICHUEM O MATEMATHYECKUX OCHOBAX (DYHKITMOHUPOBAHUS PA3THUUHBIX CTPYKTYD, SIBICHUH,
MpoLeAyp I'paXkIaHCKOro obIecTBa (HarmpuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYXIECHUIO
ATHUYECKHX MPOOJIEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM
BKHOCTU MOPAJIbHO-3TUUECKUX MPUHITUIIOB B JIEATEIILHOCTH YUEHOTO;

3) Tpya0BO€e BOCIIUTAHUE:

YCTAaHOBKOH Ha AaKTUBHOE YYacTHE B PEUICHUH MNPAKTHUYECKHX 3a/ad MaTeMaTUYeCKOM
HAIpPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTU MaTE€MaTH4EeCKOro oOpa3oBaHMsS Ha MPOTSHKEHUU BCeil
KHU3HU JUIS YCIIEUTHOW MPOo(ecCHOHANTbHON IEATEIBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM HUHMBHUIYATbHOW TPACKTOPUH 0O0pa30BaHUsS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOIMOHAIBHOMY W 3CTETHYECKOMY BOCHPUSTHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyXIeHUIl, YMEHUIO BUJETh MaTeMaTHUYEeCKHE 3aKOHOMEpPHOCTU B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHUS

OpUEHTAIlMEe B AESITENILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, MPUPOABI U OOIIECTBA, MOHUMAHUEM
MaTeMaTHYECKON HayKH KaK cepbl 4eJIOBEUECKOMN e TeIbHOCTH, STANOB €€ pa3BUTHUS U 3HAYUMOCTHU
JUTSL Pa3BUTHS [IUBUIIM3AIUH, OBIIQJCHUEM SI3bIKOM MaTEeMAaTHKH U MaTeMaTHYEeCKOU KyJIbTYpPOU Kak
CPEICTBOM TIIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEIOBATEIHCKOM
NeSITEIbHOCTH;

6) puznyeckoe Bocnutanue, popMupoBaHue KyJIbTYPbl 310POBbSI H IMOLMOHAJBLHOIO
OJ1aromosyqus:



TOTOBHOCTBIO TIPUMEHSITh MaTeMAaTHYECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbsI, BEICHUS
3I0pOBOTO 00pasa >XKU3HHU (30pOBOE MUTAaHHE, COATAHCHPOBAHHBIA PEXKHUM 3aHATUH M OTIbIXA,
perynsipHas u3nueckasi aKTUBHOCTH), C(HOPMHUPOBAHHOCTBIO HaBBIKA pediieKcuu, MpU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOT'O JKE IpaBa APYroro 4ejaoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

OpHeHTaHHGﬁ Ha HpI/IMeHeHI/Ie MATEMATHUYCCKUX 3HaHI/II‘/'I JJIs1 pGIHeHI/ISI 3a1a4 B 06J'IaCTI/I
COXPaHHOCTH OKPYJKAIOIIEW Cpe/bl, IUIAHUPOBAHUSA TIOCTYIKOB M OIEHKHM WX BO3MOXHBIX
MOCIEJICTBUM JUISI OKPYIXKAIOIIeH Cpenbl, OCO3HAHWEM TIJIO0ATBLHOTO XapaKTepa SKOJOTHYECKUX
mpoOJieM 1 MyTeH UX PEeIICHHUS;

8) ajanTanus K M3MEHAKIIUMCS YCJIOBUSAM COIMAJIbHON M IPUPOJHOI cpeabl:

TOTOBHOCTBIO K IIGI\/JICTBI/IFIM B YCJIOBI/HIX HCOHpCI[eJIéHHOCTI/I, ITIOBBIIICHU O ypOBH?I CBOGI\/JI
KOMITETEHTHOCTH 4Yepe3 MPAKTHYECKYIO NIEITEIIbHOCTh, B TOM YHCIIE YMEHHE YUYUTHCS y APYTHX
Toel, mpruoOpeTaTh B COBMECTHOM e TEILHOCTH HOBBIE 3HAHUSI, HABBIKY U KOMITIETEHITUH U3 OIbITA
[IpyFI/IX;

HEOOXOIUMOCTBI0O B (DOPMHUPOBAHWU HOBBIX 3HAHUH, B TOM 4YHuCie (HOpMyIHpOBaTH HJICH,
IIOHATHUA, THIIOTC3HBI 06 06’beKTaX Hn ABJIICHHUAX, B TOM YHCIIC paHee HCU3BCCTHBIX, OCO3HAaBAaTbhb
neuIUTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, JIaHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABAaTh CTPECCOBYHO CHTYAIlUIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TpeOYyIOIIMH KOHTPMEp, KOPPEKTUPOBATh IPHUHUMAEMbIE PEHICHUS U JEHCTBHS,
dhopMyITUpOBaTh M OLIEHUBATH PUCKH M TIOCIEICTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

Ba3oBble Joruueckmne aeicTBUA:

® BBISBIATH M XapaKTEpPH30BaTh CYIIECTBEHHBIE TNPU3HAKKM MATEeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOWICHWHA MEXIy MOHATHUSAMH, (HOPMYITUPOBATH OINPEACICHUS MOHSATHIA,
yCTaHABIWBATh CYIIECCTBEHHBIN TMPHU3HAK KiacCU(UKAIIMK, OCHOBAHUS Uil 00OOIIECHUS U
CpaBHEHUS, KPUTEPUHU TPOBOJUMOTO aHAIM3A;

® BOCHpPHHHMATh, (OPMYIHPOBATH W MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTCILHBIE U
OTpI/IL[aTeJIBHbIe, CAUHUYHBIC, HaCTHBIC U 0611_[1/16, yCJIOBHBIe;

® BBIIBJIATH MAaTEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTUBOPEYMs B (akTax,
JaHHBbIX, HaGHIOI[CHI/ISIX 148 yTBep)KI[eHI/ISIX, Hpez[nar aTb KpI/ITepI/II/I IJIA  BBISABJICHUA
3aKOHOMEPHOCTEH U TPOTUBOPEUMIL;

o JACJaTh BbIBOJbI C HCIIOJIB30BAaHHCM 3aKOHOB JIOT'MKH, I[GIIyKTI/IBHLIX 148 I/IHIIyKTI/IBHLIX
YMO3aKJTIOYEHUH, YMO3AKIIOUCHUH TI0 aHAJIOTHH,

e pa3duparh J0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEP)KICHHU (TIpSAMBbIE U OT HMPOTHBHOTO),
MPOBOJIUTh CAMOCTOSITEJILHO HECJIOKHBIE JIOKAa3aTeIhCTBA MaTEMaTHUYECKHX (DAKTOB,
BBICTpanMBaTh apPryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHMUS,

e BBIOMpATH CIIOCOO peleHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BaPUAHTOB PEIICHUS,
BBIOMpPATh HANOOJIEE MOIXOASAIINN ¢ YYETOM CAMOCTOSITETIHHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenopareabckue AeiicTBUS .

® ICIIOJIB30BATh BOIPOCKHI KaK HCCIEA0BATEIHCKUN WHCTPYMEHT MO3HAHUS, (OPMYITHUPOBATH
BOIPOCHI, (UKCUPYIOIIHUE MPOTHBOPEUYUE, NPOOIEMYy, CaMOCTOSTEIBHO YCTaHABIMBATH
HCKOMOE U JaHHOe, OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE,



HpOBO,Z[I/ITL II0 CaMOCTOATCIIBHO COCTaBJIeHHOMy HHaHy HCCJ’IO)KHLII71 3KCHepI/IMeHT,
HEOOJBIIOE MCCIIEOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXTy COOOM;

CaMOCTOSITENIEHO (HOPMYITHpPOBaTH 000OIIEHUST ¥ BHIBOJBI TIO Pe3yJbTaTaM IMPOBEIEHHOTO
HAOJIFOJICHUS, HWCCJICIOBAaHUs, OIICHWBATH JIOCTOBEPHOCTHh TIOJYYEHHBIX PE3yJIbTAaTOB,
BBIBOJIOB M O0OOIICHUIA;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MTPOIIECCa, a TAKKE BBIIBUTATH IPE/IITOJI0KEHUS O €r0
Pa3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(pOpPMAIMH, TAHHBIX, HEOOXOIUMBIX JIS
peueHus 3a1a4uu;

BbIOMpPATh, aHATU3UPOBaTh, CHUCTEMATU3UPOBaTb M HWHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHbIX BUJOB U (DOPM IpEICTABICHUS;

BbIOMpaTh (GOpMY NpeACTaBICHUS HHPOPMALMU M WUIIOCTPUPOBATh pellacMble 3a/auu
CXeMaMH, AMarpaMMaMH, HHOM rpaduKkoil U UX KOMOMHALIUAMY;

OLIEHUBATh HAaAE&KHOCTh MH(POPMALUU MO KPUTEPUSAM, MPEIOKEHHBIM YUYHUTEIEM WU
c(OpMYJINPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE y4eOHbIe 1eliCTBUS:

BOCIIPHHUMATh U (OPMYJIUPOBATH CYKJICHUS B COOTBETCTBHUU C YCJIOBHSIMH H IEISIMHU
OOIIIeHusI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MTMCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS 1O XOAYy pPEIICHUs 3a7adyd, KOMMEHTHPOBATH MOJYYCHHBIH
pe3ynbTar;

B X0/ic OOCYXJEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOW TEeMbI, MPOOJIEMEI,
perraeMon 3a/1a4uu, BBICKa3bIBATh HJICH, HAIICJICHHBIC Ha TIOUCK PEIICHHUS, COTIOCTABIIATH CBOU
CYXJICHUSI C CYXJCHUSMH JIPYIMX YYaCTHUKOB JHAajora, OOHapyXXHBAaTh pa3jindyue W
CXOJICTBO TIO3UIIHI, B KOPPEKTHOMH (hopme (HopMyIHpOBaTH pa3HOTIACHS, CBOU BO3PAKCHIS,
MPEJICTABIATh PE3yNbTaThl PEIICHUs 3a/aud, JKCIEPUMEHTa, HWCCIEIOBAHM, MPOCKTa,
CaMOCTOSITENILHO BBIOMpAaTh (opMAT BBICTYIUICHUS € YYE€TOM 3a7ad MPE3CHTAIMH H
0COOEHHOCTEH ayaUTOpHH;

MMOHMMATh W HUCIOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIAMBHIYAIBHON pabOTHI MPHU
peleHNH y9eOHbIX MaTeMaTHIECKUX 33]1ay;

MPUHUMATH I1EJIb COBMECTHOW JEATEIHHOCTH, IUIAHHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pactpenessiTh BHIBI paboT, JOrOBapHBATHCS, OOCYXKIATh MPOIECC U PE3yJbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIOJICH;

y4acTBOBaTh B T'PYIIOBBIX (GopMax paboThl (0OCYKIeHHs, OOMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BHIMOIHITH CBOIO YaCTh paOOTHl U KOOPJIUHUPOBATH CBOU JICUCTBUS C
JIPYTHAMH WICHAMH KOMAHJIbI, OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOMIUH MPOIYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMU B3aUMOJICHCTBUSI.

PerJIHTI/IBHI)Ie YHUBEPCAJIbHLIC yqeﬁnble JeHCcTBUA

Camoopranuzanus:

CaMOCTOSITENIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHM 3a/1a4yM (MM €ro 4acTh), BEIOUpPATh
croco0 pemeHuss ¢ Y4YETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PELICHUH C y4€TOM HOBOM HH(OpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:



e BIAJCTh CIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJISI TMpoIecca W pe3yibTaTa pelIeHUs
MaTeMaTUYEeCKOM 3a1aul;

® IIPEABHUJAECTb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAMJICHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;

® OLECHHUBATh COOTBETCTBHUE pe3yJibTaTa JAEATEIbHOCTH ITOCTABICHHOM LIEIIM U YCIIOBHSM,
OOBSCHITh MPUYUHBI JOCTIKEHUS WU HEJOCTHKCHUS 1M, HaXOAUTh OIIMOKY, JAaBaTh
OLICHKY TTPUOOPETEHHOMY OIIBITY.

IIpeameTHble pe3yJbTaThI:

. 3HaTh OIpENEeIeHNs] BEKTOpa M PaBHBIX BEKTOPOB; HM300pa)kaTb MU 0003HAYaTh BEKTOPHI,
OTKJIQJ[bIBATh OT JAHHOW TOYKU BEKTOD, PaBHBIA JaHHOMY; YMETh pelaTh 3aJa4u.
o YMeTh 00bICHUTD, KaK OIPEENsieTCS CyMMa JIBYX U 00Jiee BEKTOPOB; 3HATh 3aKOHbI CJI0KEHUS

BEKTOPOB, OIIPENEICHUE PAa3HOCTH JBYX BEKTOPOB; 3HAaTb, KAakKOM BEKTOp HAa3bIBACTCA
MIPOTUBOMOJIOXKHBIM JaHHOMY; YMETh CTPOUTh CYMMY JIBYX U 00Jiee JaHHBIX BEKTOPOB, MOJB3YSCh
[IpaBUIaMU TPEYTOJIbHUKA, MTapajuleIorpaMMa, MHOTOYyTOJIbHUKA, CTPOUTh Pa3HOCTb ABYX JaHHBIX
BEKTOPOB; YMETh PEIIATh 3a1a4H.

o 3HaTh, KAKOW BEKTOP HA3bIBAETCS MIPOU3BEJICHUEM BEKTOpa Ha YMCIIO; YMETh (DOPMYIHPOBAThH
CBOMCTBAa YMHOXKECHMs BEKTOpa HAa YHUCJIO; 3HATh, KAKOW OTPE30K HA3BIBACTCSA CPEAHEH JIMHHUEU
Tpamneuuu; yMmMeTrb (popMyJUpOBaTh U JIOKA3bIBaTh TEOPEMY O CpPEIHEHl JIMHUU Tpameluu; yMeTb
peuaTh 3aJa4u.

o 3HaTh (POPMYIUPOBKU M J0KA3aTENbCTBA JIEMMBl O KOJUIMHEAPHBIX BEKTOpax U TEOPEMBI O
Pa3JIOKEHUU BEKTOpa IO JIBYM HEKOJUIMHEApPHBIM BEKTOpaM, IIPAaBWIA JAEUCTBUM HaJ BEKTOpaMHU C
3aIaHHBIMU KOOPJAMHATAMH; YMETh PELIaTh 3a1a4u.

o 3HaTh U yMETh BBIBOAUTH (POPMYJIBI KOOPJIMHAT BEKTOpa 4Yepe3 KOOPIMWHATHI €ro KOHIA U
Hayaja, KOOpAUHAT CepEANHBI OTPE3Ka, JJIMHBI BEKTOPA U PACCTOSIHUSA MKy ABYMS TOUKAMU; YMETh
pemaTh 3a1a4u.

o 3HaTh U YMETh BBIBOJUTH YPABHEHHS OKPY>KHOCTH U MPSIMOM; YMETh CTPOUTHh OKPY>KHOCTH H
npsiMble, 33JJaHHbIE YPaBHEHUSIMU; YMETh peliaTh 3a1a4u.
o 3HaTh, KaKk BBOJATCS CUHYC, KOCHHYC M TaHreHC yriioB ot 0° mo 180° ymeThb noKa3bIBaTh

OCHOBHOE TPUTOHOMETPHUECKOE TOXIECTBO; 3HATh (POPMYIIBI JJIsl BBIYUCICHUS KOOPIUHAT TOUKH;
yYMETh peniaTh 3a/1auu.

L4 3HaTh W YMETH JOKa3bIBaTb TCOPEMY O ILUIOIMIaAW TPCYroJbHUKaA, TCOPEMblI CHHYCOB H
KOCHUHYCOB; YMCTb PCIIATh 3a/1avU.
L4 YMeTb O6’[>$ICHI/IT]':>, YTO TAKOC YTOJ MCKAY BCKTOpaMHU; 3HATH OIPCACIICHUC CKAJIAPHOI'O

IIPOU3BENICHNUS BEKTOPOB, YCIIOBUE IMEPIEHIUKYISPHOCTH HEHYJIEBBIX BEKTOPOB, BbIPAKEHUE
CKJIIPHOTO ITPOU3BEJEHUS B KOOPAMHATAX U €r0 CBOMCTBA; YMETh peuiaTh 3aJauH.

o 3HaTh omnpeneaeHre MPaBUILHOTO MHOTOYTOJIbHUKA; 3HATh U YMETh JOKa3bIBaTh TEOPEMBI 00
OKpPY>KHOCTH, OIMCAaHHOW OKOJIO NMPAaBUIBHOIO MHOIOYTOJIbHHKA, U OKPYXHOCTH, BIMCAHHOH B
MPABWJIBHBI MHOTOYTOJIbHUK; 3HATh (OPMYJNBI ISl BBIYMCIEHUS YTja, IUIOMIAJA M CTOPOHBI
IIPaBWJIBHOTO MHOTOYTI'OJIbHUKA U paJilyca BIIMCAHHOW B HETO OKPYXKHOCTH; YMETh MX BBIBECTH U
MIPUMEHSATH [IPU PELICHUH 3a]a4.

o 3HaTh (QOPMYJIbl JJIMHBI OKPYKHOCTH U JIyTU OKPY>KHOCTH, IUIOIIAAM Kpyra U KpyroBOTO
CEKTOpa; yMETh MIPUMEHITh UX MPHU PELICHUH 3a/1a4.
o YMeTh OOBSICHHTH, YTO TaKO€ OTOOpa)KeHHE IUIOCKOCTH Ha ce0s; 3HaTh OMpeJesieHue

JBIKEHUS IUIOCKOCTH; yYMETh JIOKa3blBaTh, YTO OCEBAasl U ILICHTPAJIbHAs CUMMETPHUHU SBISIOTCS
JBMKEHUSIMH U YTO NPH JBH)KEHUHU OTPE30K 0TOOPakKaAETCsl Ha OTPE30K, a TPEYTrOJbHUK — Ha paBHBIN
€My TPEyTOJIbHUK; YMETh pelIaTh 3aJa4u.

o YMeTh OOBSCHHTH, YTO TaKO€ MapauIeibHBIH MEPEHOC W TOBOPOT; JOKa3bIBaTh, YTO
[apaJIeNIbHBIN IEPEHOC U TIOBOPOT SIBJISIFOTCS IBUJKEHUSMH IUIOCKOCTH; YMETh pelIaTh 3a1a4yu.
o Nmers mnpeacTaBiaeHuss O NPOCTEUIIMX MHOIOTPAaHHUKAX, TeJNaX M ITOBEPXHOCTAX B
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MIPOCTPAHCTBE; 3HATh (DOPMYJIBI AJIsl BEIUMCIICHHUSI IJIOMIAIeH MOBEPXHOCTEN U 00BEMOB Tell.

Conep:xkanue y4e0OHOro nmpeamera

1. BBoiHOE MOBTOpEHHE Kypca reOMETpHUH /-8 KJIacCOB.

3HaTh M IOHUMATh:

TOHSITHSI: MeIuaHa, OMCCEKTPUCA, BBICOTA, TPEYTOJbHHKA, MapajuiesiorpaMM, Tparenus, pomo,

KBajpar.
YMmern:

BBIMOJHATH 3aAaud u3 pasnenoB kypca VI kmacca, ucnonessys Teopuro: Teopema lludaropa,
CBOWCTBO CpEIHEW JMHUU TPEYroJibHUKA, (OPMYJIbl BBIYMCICHUS TIUIOMIAJA TPEYTOJIbHUKA;
CBOICTBA, MPU3HAKU MapajuieorpaMma, poMoa, MpsiMOyTOJIbHUKA.

2. BexTopsl

[TonsTue BekTopa. PaBeHCTBO BeKTOPOB. ClI0KE€HHUE U BRIYUTAHUE BEKTOPOB. Y MHOXXEHHUE
BEKTOpa Ha YHUCJO.

Heab: yuuTh 00yYaromMXcsl BBINOJTHATH JAEHCTBUS HAJ BEKTOpaMH KaK HaNpaBlIEHHBIMU

OTpE3KaMH.

3HaTh ¥ IOHMMATH:
MOHSTUS BEKTOPa, HYJEBOTO BEKTOPA, JIMHBI BEKTOpAa, KOJUIMHEAPHBIX BEKTOPOB, PaBEHCTBA
BEKTOPOB; MPABWIIO MapajuieiorpaMmMa, IPaBUI0 MHOTOYTOJIbHUKA, TPABUJIO TOCTPOEHUSI pa3HOCTH
BEKTOPOB U BEKTOpPA, MOJYYAIOIIETOCS MPU YMHOXKEHHH BEKTOpa Ha YHUCJO); 3aKOHBI CIIOXKEHUS
BEKTOPOB, YMHOXKECHHSI BEKTOpa Ha YUCIIO; (OPMYITy 7Sl BEIYUCICHUS CPEIHEN JIMHUU Tpareluu.
YmMmerb:

OTKJIQ/IbIBaTh BEKTOpP OT JIaHHOM TOYKH; IMOJb30BAThCS MPABWIAMH MPU IMOCTPOEHUU CYMMBI,

Pa3HOCTU BEKTOPOB; BEKTOPA, MOJIYUAIOIET0Cs P YMHOKEHHH BEKTOPA HA YUCIIO;
MIPUMEHATH BEKTOPHI K PEIICHUIO 33/1a4; HAXOJIUTh CPEAHIOI0 JIMHUIO TPEYTOJIbHUKA;
3. MeTtoa KkoopAUHAT

Pa3znoxxeHnue BekTopa Mo ABYM HEKoJUIMHeapHbIM BekTopaM. Koopaunatel Bektopa. [Ipocreitmne
3a/1aud B KOOpJAWHATAX. Y PAaBHEHHS OKPYKHOCTH U TpsiMoii. [IpumMeHeHne BEKTOPOB TP PEIICHUH
3a/1a4.

Hean:
MO3HAKOMUTh C MCIIOJIb30BAHMEM BEKTOPOB M METOJla KOOPAMHAT MpPU pPEIICHUU
FeOMETPUUYECKUX 3a71a4, YUUTh IPUMEHSITHh BEKTOPHI K PEIICHHUIO 3a/1a4.

3HATbh M IOHUMATD:

MOHSATHE KOOPAMHAT BEKTOPA; JIEMMY U TEOPEMY O Pa3IoKEHUH BEKTOpa MO ABYM HEKOJITHHEAPHBIM
BEKTOpaM; MpaBuiia JACHCTBUU HaJ BEKTOpaMHU C 33JaHHBIMH KOOPJAMHATAMH, TOHSTHE paguyc-
BEKTOpa TOUKH; (POPMYJIbl KOOPIAMHAT BEKTOPA Yepe3 KOOPAMHATHI €ro KOHIIA U Hayaia, KOOpAUHAT
CepelMHbI OTPE3Ka, JUIMHBI BEKTOPA U PACCTOSIHUS MEXKY ABYMS TOUKAMMU;

YpPaBHEHUS OKPY>KHOCTHU U MPAMOi, OCEl KOOpIHHAT.
YMmern:
packiaabpiBaTh BEKTOP MO ABYM HEKOJUIMHEApHBIM BEKTOpaM; HaXOAWTh KOOPIMHATBHI BEKTOpA,
BBITIOJIHSATH JIEUCTBUS HaJ BEKTOPAMH, 3aJaHHBIMU KOOpAMHATAMU; PEIIaTh MPOCTEHIINE 3aa4l B
KOOpJMHATAaX M HCIIOJIb30BaTh MX NPU PEUICHUH Oojiee CIOKHBIX 3a/ay; 3alUChIBaTh YpaBHEHUS
MPSIMBIX U OKPY’KHOCTEH, UCIOIB30BaTh YPAaBHEHUS MPU PEIICHUU 3a]lay; CTPOUTH OKPY>KHOCTU U
npsiMble, 33JaHHbIC YPAaBHEHUSIMHU.
4. COOTHOIIIEHU S MEXKITY CTOPOHAMMU M yIJIaMHU TPEeyroJbHUKA

CkasipHOE TIpou3BeieHne BeKTopoB. CHHYC, KOCUHYC B TaHTeHC yIuia. TeopeMbl CHHYCOB M KOCHHY COB.
Pemenue TPCYroJIbHUKOB. CKaJl}IpHOC MMPpOU3BCACHUC BCKTOPOB U €TO IPUMCHCHHUC B TCOMCTPHUICCKUX
3a/1a4ax.

eab: MO3HAKOMUTH YyYalllUXCS C OCHOBHBIMHU aJTOPUTMAMU PELICHUS MPOU3BOJIBHBIX
TPEYrOJILHUKOB.

3HATH U MOHUMATH:



TIOHATHS CHHYCA, KOCHHYcA U TaHrenca 11s yriioB ot 0° 1o 180°; ocHoBHOE TpHroHOMETpHUYECKOE
TOXKJECTBO; (POpMYJIbI MpUBeAeHUS. DPOpPMYJIbl AJ BBIYUCIEHUS KOOPAUHAT TOUYKH; COOTHOIIECHUS
MEX1y CTOPOHAMU U yIJIaMU TPEYTOJIBHUKA; TEOPEMY O IUIOIIAIU TPEYTOJIbHUKA; TEOPEMBI CHHYCOB
U KOCHHYCOB M W3MEpHTEIbHbIE pPAa0OTHl, OCHOBAHHBIE HA WCIIOJB30BAaHUHA JTHX TEOPEM;
OIpeJIeIeHUE CKAJSIPHOTO MPOM3BEACHUS BEKTOPOB; YCJIOBHE MEPINEHAUKYISPHOCTH HEHYJIEBBIX
BEKTOPOB; BBIPA)KEHNUE CKAJISIPHOTO IPOU3BEICHNS B KOOPAMHATAX U €0 CBOMCTBA. METObI PEIICHUS
TPEYrOJbHUKOB.

Ymern:
OOBSICHATH, YTO TAKOE YTOJl MKy BEKTOPaMU; IPUMEHAThH CKAJIIPHOE IPOU3BEACHNUE BEKTOPOB IIPH
pELICHUH T€OMETPUUECKUX 3a7ad. CTPOUTH YIJIbl; MPUMEHSITh TPUTOHOMETPUYECKHUI ammapar
IIPU PELICHUM 3a]1ay, BBIUNUCIIATH KOOPANHATHI TOUYKHU C IIOMOIIBIO CUHYCa, KOCUHYCAa U TaHI'€HCa
yIJ1a; BEIYUCIISTH IJI0IIAAb TPEYTOJbHUKA IO IBYM CTOPOHAM M YTy MEKAY HUMU;
pelaTh TPEeyTrObHUKH.

5. JllinHAa OKPYKHOCTH M ILIOIAAbL Kpyra
[TpaBunbHBIE MHOTOYTOJIBHUKH. OKPYXKHOCTH, OMMMCAHHAsI OKOJIO MPaBUIJIBHOTO
MHOTI'OYTI'OJIbBHUKA U BIIMCaHHAasA B Hero. [loctpoeHue npaBUIbHBIX MHOTOYTOJIBHUKOB.
Jnuna okpyxHocTu. [Inomaae kpyra.
enab: pacmuputh M CHUCTEMATU3UPOBATh 3HAHMA YYAIIUXCS 00 OKPYXHOCTSIX U
MHOT'OYT'OJIbHUKAX.
3HATH U NOHMMATH:

OTIpe/ieNieHUEe MPABHJIBHOTO MHOTOYTOJbHHUKA; TEOPEMbl 00 OKpPYXHOCTH, OIMCAaHHOW OKOJIO
MPAaBUJIBHOTO MHOTOYTOJIbHUKA, U OKPYKHOCTH, BIIMCAHHOM B IPABUJIbHBIA MHOTOYT OJIbHUK;
(GbopMyJIbI 17151 BBIYUCIICHUS yTJIa, JIOMAAN U CTOPOHBI IPaBUIIBHOIO MHOTOYT'OJIbHUKA U pajinyca
BITMCAHHOM B HETO OKPYXKHOCTH; (POPMYJIBI AJTUHBI OKPYKHOCTH M IYTH OKPY>KHOCTH; (HOPMYJIBI
IJIOIIAM KPyTa U KPyrOBOI'O CEKTOpPA;

Ymers:
BBIYHCIIATH IUIOMIAIM U CTOPOHBI IPABUIIBHBIX MHOTOYT OJIbHUKOB, PAILYCOB BIIMCAHHBIX U
ONMCAHHBIX OKPYKHOCTEHN; CTPOUTH ITPABUIIBHBIE MHOTOYTOJIbHUKH C IIOMOILBIO UPKYJIS U
JIMHEWKH; BBIUYUCIATD JUIMHY OKPY>KHOCTH, JJIMHY AYTU OKPY’KHOCTH; BBIYUCIIATH IJIOIIAAb Kpyra U
KpyI'OBOI'O CEKTOpA.
6. /IBusxeHMsI
OtoOpaxkeHne MmIOckocTu Ha cebs. Ilonstue neukenus. OceBast M IEHTpajdbHas CUMMETPHH.
ITapannensHbId iepeHoc. [ToBopoT. HanoxxeHus u ABUKEHUS.

Heasn:

IIO3HAKOMUTHL YyYdalluXCda C IMOHATHUEM ABUXCHUA U €TO0 CBOﬁCTBaMH, C OCHOBHBIMH BHJaMHU
JNBYO>KEHUM, CO B3aUMOOTHOIIECHUSIMU HAJIOXKCHUH U IBUKCHUH.

3HATH M MOHUMATH:
OlIpeNIeJICHHEe JBH)KEHHUS M €ro CBOWCTBA; HPUMEPHl JABHIKCHHUS: OCEBYI0O M IIEHTPaJIbHYIO
CUMMETPHWH, NapajielIbHbII NepEeHOC U MOBOPOT; NPHU JBWIKEHHUU JII00ass Gpurypa nmepexoauT B
paBHYIO €il GUTrypy; SKBHBAJICHTHOCTb MOHSATHI HAJIOXKCHHS U IBUYKCHHS .

YmMmerh:
OOBSACHSTH, YTO TaKO€ OTOOpa)KeHHEe IUIOCKOCTH Ha ceds; cTpouTh oOpassl Quryp npu
CUMMETPHSIX, apauIeIbHOM IIEPEHOCE M IOBOPOTE; PelIaTh 3aa4yH C IPUMECHECHHEM JIBHKCHHIA.
7. MHOrOrpaHHUKH.
MHororpannuku. Bepumnsl, pedpa, rpanu MHOrorpannuka. Passeprtka. [Ipuzma.
[Mapannenenunen. Ky6. [Tupamuza.
8. [loBTOpenue. Pemenue 3axau.
3akperuieHue 3HaHU, YMEHUN U HaBBIKOB, OJYY€HHBIX Ha YPOKaX MO JaHHBIM TEMaM
(kypc reomeTpuu 9 kitacca). Y MeHue padoTaTh C pa3IMUHbIMUA UCTOYHUKAMU
nHOpMaHH.

Heasn: [ToBTOpenue, 06001IeHNE U CUCTEMaTH3allus 3HAHWH, YMEHHUH U HaBBIKOB 32 KypC
reometpuu 9 kiacca. Ilogroroska xk OI'D.



YMeTh:

OTBCYATH HA BOIIPOCHI IO U3YYCHHBIM B TCUCHHUC roa TCMaM; IMIPUMCHATH BCC N3YUCHHBIC TCOPCMBI
IIpu pCIICHUHU 3aa4, p€IIaTb TECTOBBLIC 3adaHUsA 0azoBoro YPOBHA; P€IIaTh 3aJa4l IMOBBIIICHHOI'O

YPOBHSI CJIOKHOCTH.

CrpykTypa Kypca
Tema Komunuectso | [1nanoBeIe AMUHUCTpAaTUBHBIE
4acoB KOHTPOJBHBIE | KOHTPOJIBHBIE
paboTsl padoThl
BBogHOe moBTOpEHUE 4 1
Meroa KoOpAUHAT. 10 1
CooTHollleHne MEXKIy CTOPOHAMH H 10 1
yriamu TpeyroyibHuka. CkanspHoe
MPOU3BEJCHUE BEKTOPOB.
JImuHa OKpY»KHOCTH Y IJIOIIaAb Kpyra. 8 1
JIBYDOKEHUS. 6 -
MHororpaHHukH. 2 -
[ToBTOpCHME 28 1 [TpomMexyTouHas
arTecTanus
1
Hroro 68 4 2
TeMaTHyeckoe IVIAHKPOBAHUE
Ne Tema ypoka, TMII ypOKa, CTPYKTypa ypoKa Koua-Bo
ypoka 4acoB
MoBTOopeHue- 4 u. 4
1 Knacc napannenorpammos 1
2 Mopo6Hble TpeyroNbHUKK 1
3 LeHTpanbHble 1 BNUCaHHbIe Yrabl. BnucaHHasA 1 ONMCaHHAA OKPYXKHOCTb. 1
4 BBOAHbIN KOHTPO/b 1
Metop KoopauHaTt 10
5 CnoxeHune v BblYNTaHNE BEKTOPOB. 1
6 KoopaunHaTtbl BEKTOpa. 1
7 PasnorkeHue BeKTOpa Mo ABYM HEKO/I/IMHEAPHbIM BEKTOpaMm 1
8 KoopaunHatbl cepeamHbl OTpesKa 1
9 BMM: MNpocTeniume 3a4a4mn B KOOpAMHATAX 1
10 BMNM: MNpocTenwwine 3agaum B KoopanHaTax 1
11 YpaBHEHUE OKPYHKHOCTU U NPAMOIA 1
12 BMM: PeweHue 3aga4 no teme: «MeTtoa KoopauHaT» 1
13 BMM: PeweHwne 3agay no teme: «MeToa KoopanHaT» 1
14 KoHTponbHas pabota Nel no teme: «MeTog KoopauHaT». 1
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CooTHoOwWweHuA mexay CTOpoHaMu U yriamum TpeyrosibHuKa. CKanﬂpHoe
npouisepeHune BeKTopos.

=
o

15 AHanms K.p. CUHYC, KOCUHYC, TAHTEeHC yraa. 1
16 CHHYC, KOCUHYC, TAHTEHC YrAa. 1
17 Mnowaab TpeyroabHMKa. NMpUMeHEHNE 3HAHNI U YMEHUN 1
18 Teopema CHMHYCOB. 1
19 Teopema KOCMHYCOB. 1
20 BMM: PeweHwne TpeyronbHUKOB. 1
21 BIMM: PeweHwne TpeyronbHUKOB. 1
22 N3meputenoHbie paboTbl 1
23 CKanapHoe npounsBeaeHe BEKTOPOB 1
24 KoHTponbHasa pabota N22 no teme: « COOTHOLEHUA MeXKAY CTOPOHAMMU U 1
YrNamum TPEYroabHMKa»
ONrHA OKPYKHOCTU M NAIOWAAb Kpyra. 8
25 MpaBuUAbHbLIN MHOTOYFO/IbHUK 1
26 OKpY*HOCTb, ONNUCAaHHAA OKOJ10 NPaBUAbHOIO0 MHOIMOYroabHUKa 1
OKpY*HOCTb, BNUCAHHAA B NPaBU/IbHbIA MHOFOYrO/IbHUK.
27 dopmynbl BbIMMCIEHMA NPABUIBHOTO MHOIOYrO/IbHWKA, €ro CTOPOHbI U 1
paguyca BNMCAHHOM OKPYKHOCTM.
28 MNMocTpoeHme NnpaBuAbHbIX MHOTOYrO/IbHUKOB. 1
29 LONVHa OKPYXHOCTU. 1
30 MNnowaab Kpyra. 1
31 BIMM: PeweHue 3aga4 no teme: «JAnHa OKPYXKHOCTU U NJIOLWAAb Kpyra». 1
32 KoHTponbHasa pabota N3 no teme: «J/IMHA OKPYXKHOCTU U NAoOWAAb 1
Kpyra».
ABuxKeHusa. 6
33 AHann3 KOHTPONbHOM paboTbl. OToOpaXKeHMe NNOCKOCTU Ha cebs. 1
34 MoHATMe aBMXKeHUA. HanoXeHnA u ABUKEHUA. 1
35 MapannenbHbI NepeHoc. 1
36 MosopoT. 1
37 BIMM: PeweHune 3agay no teme «[surkeHne» 1
38 C.p. no Teme: «lpuxkeHune» 1
MHoOrorpaHHuUKM - 2y4. 2
39 MHororpaHHuKHM 1
40 Tena n NnoBepxHOCTU BpaLLLEeHUA 1
MoBTOopeHue - 28 u. 28
41, 06 akcMomax NnaHMMETPUKn. MsyyeHmne HoBOro maTepuana 1
42 HauvanbHble reomeTpuyeckue ceegeHus. NapannenoHole Npameble. 1
43 TpeyronbHUKKN. O606LEHME U CUCTEMATU3ALMA 3HAHWIA. 1
44 Cymma yrnos TpeyrosibHUKa. 1
45 MHoroyronbHMKK. O606LWEeHME U cMCTEMATM3ALMA 3HAHUNA. 1
46 MNapannenorpamm 1
47 MpAMOYronbHUK, pomb, KBaapar. 1
48 Tpaneuymsa. 1
49 CpegHaa NNHMA TpeyroabHUKaA, Tpaneuuu. 1
50 BMM: MNnowaab TpeyroabHMKa. 1
51 BMM: MNnowaab napannenorpamma, pomba. 1
52 BMNM: MNnowaab Tpaneyun. 1

11




54 BMM: PeweHue 3a4a4 Ha HAXOXAEeHMe naoLlaan. 1
55 KoHTponbHaa pabota N2 4 no teme « MHOroyronbHUKn». 1
56 KacaTtenbHasa K OKPYXKHOCTHU. 1
57 LleHTpanbHble U BMUCAHHbIE YIAbl. 1
58 Teopema 06 oTpesKkax NepeceKatoLmnxcsa Xopa. 1
59 CBoWcTBa BMMCAHHOMO M ONMUCAHHOTO YETbIPEXYTrONbHUKA. 1
60 OKpYKHOCTb. 1
61, Mopo6Hble TpeyronbHUKK. OTHOLWEHWE Naowaaen Nnogo6HbIX puryp. 1
62 Mpu3HaKku noaobua TpeyronbHUKOB 1
63 PeweHune 3agay no teme: «[pusHakKmM nogobus TpeyrosbHUKOB. 1
64 PeweHune Tectos OI3: Moaynb «eomeTpua» 1
65 PeweHue Tectos ON3: Moaynb «'eomeTpuna» 1
66 MpomeXyToyHan aTrecTauma 1
67 PeweHune TectoB O3: Moaynb «eomeTpua» 1
68 PeweHue Tectos ON3: Moaynb «'eomeTpua» 1
Hroro 68 uacon

YuyeOHO-MeToanYecKoe odecnedeHue:

HopmaTuBHbIe JOKYMEHTBI:

1. TocynapcTBeHHBIH cTaHAapT O0IIETO CpeHero 00pa3oBaHusl.

2. IlpumepHble mporpaMMsl 110 y4eOHbIM npeameTaMm. MaTematuka. 5-9 kiacchl.

3. Ilporpammel ans oOmeoOpa3oBaTenbHbIX YyupexiaeHuit: I'eomerpuss 7 - 9 xi./ cocr.
Bypmuctposa T.A. - M.: [Ipocsemenue, 2021.

4. byty3oB B.®. I'eometpus. Pabouas nporpamma k yueOnuky JI.C. AtanacsHa U Ipyrux. 7-9
KJIacChl: MOCOOMe I yuuTened o0meoopa3oBaTeabHbIX yupexaenuin / B.®. Byty3oB. — M.:
[Tpocsemenue, 2021. — 31 c.

5. Teomerpusi: 7 — 9. Yuebnuk ans obmeoOpazoBaTenbHbix yupexaenuit. / JI.C. Atanacss, B.®.
byty3os, C.b. Kanomues, O.1". [To3usk, U.1. FOauna. / M.: [Ipocsemienne, 2021 r.

JonosHuTeIbLHAS JUTEPATYPA I YUUTEJIS:
1. 3uB b.I'. I'eometpus. Aunaktuueckue marepuansl. 9 k. / b.I'. 3us, B.M. Meiinep. — 16-e u3z. -
M.: IIpoceemenue, 2021. -127 c.: u.
2. [oypounsie pa3zpaboTku no reometpuu. 9 kinacc: Mocksa. «Bakoy» 2021r.
3. .B. Smenko, C. A. lllectakoB «4 cnam OI'D. MatemaTtuka». Moaynb «I'eomerpusi». Mocksa.
«IIpocsemenue» 2018r. YuebHOe mocobue ist 0011e00pa3oBaTeIbHBIX OPTaHU3AIIHN.
41.B. Smenxo, W.P. Bricoukuii, E.A. Konopanos «OI'D 2023». Maremaruka. THIIOBBIE
TPEHUPOBOYHBIE BapuaHThl. Mocksa. 2023r.

HNHuTepHeT- pecypcesl
http://www.edu.ru - deaepanbHblii mopTan Poccuiickoe oOpa3oBaHue
http://www.school.edu.ru - Poccutickuii 001ieo0pa3oBaTeabHbII MOpTa
www.1september.ru - Bce npusioxeHus k razete «1ceHTIOps»
http://www.uroki.net/docmat.htm - muis yauTens MaTeMaTHKH, anreOpbl H T€OMETPUH
http://matematika-na5.narod.ru/ - marematrka Ha 5! Caiit 115 yuureneil MaTeMaTHKH
http://www.alleng.ru/edu/mathl.htm - k ypoky matemaTuku
http://sdamgia.ru/Caam I'tA, Pemry OI'D. Caiit JImurpus ['yiuHa.
https://www.timed4math.ru/oge?ysclid=lam7wsr1lc165299146 Pacneuatait n pewm 2023

cLONo AWM
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