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IHosicHUTEAbLHASA 3aANMUCKA

PaGouas mporpamma mo amnreOpe B 9 Kkjacce cocCTaBiieHa Ha OCHOBE
denepaqbHOTO  KOMIIOHEHTa  TOCYIapCTBEHHOIO  CTaHAapTa, IMPUMEPHOMN
IpOrpaMMbl OCHOBHOTO 00111ero oOpa3oBanus no anredpe 7-9 knaccel kK YMK s
9 knacca (aBrop FO.H. Makapsiues u 1ip.).

MecTo npeamera B 0a3MCHOM y4eOHOM IJIAHE

Maremaruka sBIsSIETCS 00s3aTebHBIM 0a30BBIM  00II€00pa30BaATEIbLHBIM
y4eOHBIM TIPEIMETOM.

CornmacHo ®enepanpHoMy Oa3MCHOMY YyYeOHOMY IIaHY Ha HW3YYCHHE
MaTeMaTHKH B 9 Kiacce orBoauTcs He MeHee 170 JacoB, U3 pacuera 5 4 B HEJIEIIO,
P 3TOM pa3/ieJICHUE YacOB Ha U3YUCHHUE aNreOpbl U TEOMETPHH CIIEAYIOIIEE:

3 yaca B Hezenmo anreOpsel, utoro 102 gaca;

2 4aca B HEJEII0 FEOMETPUH, UTOTo 68 Yacos.

B tom uncne no anrebpe:

KOHTPOJIbHBIX PpaboT — 8 (BKJIKOYas HWTOTOBYK) KOHTPOJBHYIO padoTy).
KoHnTponpHble paboThl  B35ATHI ®3 cOOpHUKAa pabouumx Tporpamm  Jyis
o011e00pa3oBaTebHBIX  YUpeXAeHuH 1o anredpe 7-9 knaccoB. Coct.
T.A.BypmucTtposa.

PesepBHoe Bpems — 21 u.

Hean usyyenus:

. OBJIaJ[CHHE CHUCTEMOM MAaTEMaTU4YECKUX 3HAHUM U YMEHUH,
HEOOXOJMMBIX Ui PUMEHEHUSI B MPAKTHUECKON AEeSTeNbHOCTH, U3yUeHUs
CMEXXHBIX TUCIUIUINH, MPOIOIKEHNUS 00pa30BaHUs;

= HHTEJUIeKTyaJIbHOe pa3BuTHe, (OPMHUPOBAHUE KAYECTB
JUYHOCTH, HEOOXONMMBIX UEJOBEKY [IJIi TIOJHOLIEHHOM JKU3HU B
COBPEMEHHOM OOIIECTBE: SICHOCTb M TOYHOCTh MBICIH, KPUTHYHOCTH
MBIIILJICHUS, UHTYULINS, JIOTUYECKOE MBIIILJICHUE, AIIEMEHTHI
AITOPUTMUYECKONM  KYJABTYPbl,  MPOCTPAHCTBEHHBIX  MPEICTABICHUN,
CIIOCOOHOCTD K MPEOJI0JICHUIO TPYIHOCTEMH;

. ¢popmupoBanne mnpencraBjieHuid 00 WUAEAX U METOAAX
MaTeMaTUKd KaK YHUBEPCAJIbHOTO SI3bIKa HAayKM W TEXHUKH, CPEICTBa
MOJICITMPOBAHUS SBJICHUH U MPOLIECCOB;

= BOCIIMTAHWE KYJIbTYPbl JUYHOCTH, OTHOILIEHUS K MaTeMaTHKe
KaK K YacTh OOIEYeTIOBEYECKOW KyJIbTYpbl, NOHHMaHHUE 3HAYUMOCTHU
MaTeMaTUKHU JJI1 HayYHO-TEXHUYECKOTO MpOrpecca;

= pa3BUTHE BBIUUCIUTEIBHBIX M  (POpPMaIbHO-ONEPATUBHBIX
anreOpavyecKkux YMEHHUM 10  YpPOBHS, IMO3BOJISIONIETO  YBEPEHHO
UCIOJIb30BaTh WX MPU PEUICHUH 3aJad MAaTEeMaTHUKU U CMEXHBIX MPEIMETOB
(busuka, XUMHS, OCHOBbI MH(DOPMATUKH W BBIUUCIUTEIIBHOW TEXHUKH),
YCBOCHME alllapara ypaBHEHUW M HEPABEHCTB KaK OCHOBHOTO CpPE/ICTBA
MaTeMaTUYeCKOr0 MOJEIMPOBAHUS MPUKIAIHBIX 3a7ad, OCYIIECTBIECHUE



(YHKIIMOHATHLHOW TIOATOTOBKH IMKOJBHUKOB. B Xome wu3ydeHus Kypca
oOyyaroliyecs OBJIaJeBal0OT MPUEMaMHU BBIYMCIIEHUN Ha KAJIbKYIIATOPE.

Conep:xanue yueOHOT0 Kypca

B ToM ynciae
Kou1-Bo KO0JI-BO
I'taBa Pa3ne, Tema KOJIMY€CTBO
4acoB YPOKOB
YPOKOB
KOHTPOJISA
I. KBanparnunas 2 19 ’
byHKIMS
IL YpaBHeHUs 151
HEPABEHCTBA C  OJIHOM 14 13 1
IIEPEMEHHOU
I1I. YpaBHeHUs 151
HEpPAaBEHCTBA C JBYMs 17 16 1
MIepPEMEHHBIMU
IV. Apudmernueckas u
reoMeTpudecKas 15 13 2
MIPOTPeCcCUu
V. DJIEMEHTHI
KOMOMHATOPUKH u 13 12 1
TEOPUU BEPOSITHOCTEN
[ToBTOpEHME 21 20 1
Bcero 102 94 8

B pe3ynbmame uzyuenusa Kypca anzeoput 9 kaacca ooyuarouiuecsa OOaAHCHvl:
3HATH/TIOHUMATD'

CYILIECTBO MOHATUS MAaTEMATHUECKOTO JOKa3aTeIbCTBA; MPUMEPHI 10Ka3aTeIIbCTB;
CYILIECTBO MOHATHUS aJITOPUTMA; IPUMEPHI AITOPUTMOB;

KaK MCIOJB3YIOTCS MaTeMaTuieckue (popmyIibl, ypaBHEHHsI 1 HEPABEHCTBA,
IPUMEPBI UX MPUMEHEHHUS 17151 PEIICHUS] MATEMaTHYECKUX U MPAKTUYECKUX 3a]1a4;
KaK MaTeMaTU4YeCKH OIpeiesieHHbIE (PYHKIIUU MOTYT OINUCHIBAaTh pEaJIbHbIE
3aBUCUMOCTH; MIPUBOJIUTH MMPUMEPHI TAKOTO ONMUCAHMUS;

KaK MOTPEOHOCTH NMPAKTUKU MPHUBEIM MAaTEMaTHIECKYIO HAyKy K HEOOXOAMMOCTH
paclIMpeHUs OHITUSI YUCIA;

BEPOSITHOCTHBIN XapakTep MHOTMX 3aKOHOMEPHOCTEN OKPYKAIOIIEro MUPA;
MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BHIBOJIOB;

KaKuM 00pa3oM reoMeTpHsi BOZHHUKJIA U3 MPAKTUYECKUX 3a]1a4 3eMJIEMEpHS;
MPUMEPHI TEOMETPUIECCKUX OOBEKTOB M YTBEPKACHHUHN O HUX, BAKHBIX JIJIS
MPaKTUKH;

CMBICJI WJI€aTu3alli1, TO3BOJISIONIEH pelllaTh 3a/1aul PeajbHOUN IeHCTBUTEIIBHOCTU




MaTeMaTHIeCKUMHU METOJIaMH, TIPUMEPHI OIMMMNOOK, BO3HUKAIOIINX TTPU
HJIcan3aliH;

Apudmernka

yMeThb

BBIMOJIHATh YCTHO apU(METHYECKUe JEHUCTBHUS: CIIOKEHHE U BbIUUTAHHE
JBY3HAUHBIX YHUCEI M JECATUYHBIX JpoOell ¢ AByMsl 3HaKaMH, YMHO)KEHHUE
OJTHO3HAYHBIX YMCEN, apu(PpMeTUYecKue onepannu ¢ OOBIKHOBEHHBIMU JPOOSIMH C
OJTHO3HAYHBIM 3HAMEHATEJIEM U YHUCIUTEIIEM;

NEPEXOIUTH OT OHOM (OPMBI 3aMCH YKCE K JPYTOi, MPeACTaBIATh AECATUUHYIO
IpoOb B BHUJIE OOBIKHOBEHHOW M B MPOCTEHMIINX CIIy4asX OOBIKHOBEHHYIO B BHJIE
JECATUYHOM, TPOIEHTHl — B BHUJE ApoOU U JOpoOb — B BUIE NPOLEHTOB;
3alMChIBaTh OONBIIME M Majble YWCIa C HCIOIb30BAHUEM IENbIX CTEHeHen
TICCSITKHY;

BBITOJIHATH apupMETHUECKUE JACUCTBUS C pallMOHAIBHBIMU YHCIaMH, CPAaBHUBATh
palnMoHalIbHble M JIEHCTBUTEJIbHBIE YHCIA; HAXOAMTh B HECIIOXKHBIX CIIydasx
3HAUEHUSl CTENEHEW C LENbIMH MOKa3aTelsIMU M KOpPHEH; HaXOAWTh 3HAYCHHS
YHCIIOBBIX BBIPA)KEHUI;

OKpYIJIATH 1IeJIble Yuciia U JACCSITUYHBIE APOOH, HAXOMUTH MPUOIMKEHHUS YHUCEeN C
HEJIOCTATKOM M C U30BITKOM, BBIMOJIHATh OLEHKY YHCIOBBIX BBIPAKECHHIA;
MOJIb30BaTbCsl OCHOBHBIMHU €IMHHUIIAMM JJIMHBI, MAacChl, BPEMEHH, CKOPOCTH,
wionaaM, oo0beMa; BbIpakaTh Oojiee KPYIIHbIE €IUHUIIBI depe3 Oojiee MENKHE U
Ha000POT;

peliaTh TEKCTOBBIE 3aJa4M, BKIIOYAs 3a/laud, CBSI3aHHbIE C OTHOIIEHHEM U C
IPOMOPIUOHATIEHOCTHIO BEJIMYUH, IPOOSIMH U MTPOLIEHTAMU;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B MPAKTUUECKOH JEITeIbHOCTH U
MIOBCEHEBHOM KU3HU IS

pelIeHUs] HECIOXHBIX MPAKTUYECKUX PACUETHBIX 33434, B TOM YHUCIE C
UCITIOJIb30BaHUEM TNPH HEOOXOAUMOCTH CIPAaBOYHBIX MATEpUANIOB, KaJIbKYISATOPA,
KOMIIBIOTEPA,

YCTHOM MPHUKUAKM W OLIEHKU pe3yJbTaTa BBIYMCICHHIA; MPOBEPKH pe3yibTara
BBIYUCIICHUS C UCTIOIb30BaHUEM PA3INYHBIX IPUEMOB;

MHTEPIpPETAIMU PE3YJbTaTOB PELICHHS 3a]1a4 C YU€TOM OIpaHUYEHUI, CBA3aHHBIX C
peaNbHBIMU CBOWCTBAMU PacCMaTPUBAEMBbIX MPOLIECCOB U SBICHUM.

Auredpa

yMeThb

COCTaBIIATh OyKBEHHbIC BbIp@XEHUS U (GOpMYIbl IO YCIOBUSM  3ajay;
OCYIIECTBIIATh B BBIPAXKECHUIX U (DOpMyTax YHCIOBBIE MOJACTAHOBKH U BBIOJHATD
COOTBETCTBYIOLIUE BBIYUCIICHUS, OCYIIECTBIATh MOACTAHOBKY OAHOIO BBIPAXKEHUS
B IPYTO€; BBIpaKaTh U3 (OPMYII OIHY IEPEMEHHYIO YEPE3 OCTAIIBHBIE;

BBINIOJIHATh OCHOBHBIE JEMCTBHSI CO CTENEHSAMU C LEJNbIMU IOKAa3aTeNIs MU, C
MHOIOWIEHaMHU U € aiareOpaudyecKuMu JApoOsSMHU; BBIIOJIHATE Pa3IOKEHHUE
MHOTOWIEHOB HAa MHOXMWTENIHU; BBINOIHATh TOXKIECTBEHHbIE IPEOOPAa30BaHUs
palMOHAJIbHBIX BBIPAXKEHU;



MPUMEHSATh CBOMCTBA apU(PMETHUSCKUX KBAJIPATHBIX KOPHEH 711 BBIYUCICHUS
3HaYEHUN U MPeoOpa30BaHUIl YMCIOBBIX BBIPAXKEHHUH, COJAEPIKAIUX KBaJpaTHbIC
KOpHHU;

pemiarb JIMHEWHbIE, KBaJpaTHbIE YpPaBHEHUS U PpAlMOHAJIbHBIE YpPAaBHEHWS,
CBOIMIIMECS K HHM, CHUCTEMbl JABYX JIMHEHHBIX YpPAaBHEHHH U HECIOXKHbIC
HEJIMHEHHBIE CUCTEMBI;

pemiarb JMHEHHBIE M KBaJpaTHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M uX
CUCTEMBI;

pemaTh TEKCTOBbIE 3a/Jaud anreOpanyeckuM METOJIOM, WHTEPIPETUPOBAThH
NOJTyYEHHBIA PE3ynbTaT, MPOBOAUTH OTOOP peIIeHUN, ucxods u3 (HOpMYyIHPOBKU
3a]1a4u;

n300pakaTh YKCIa TOUKAMH Ha KOOPJUHATHOM MPSMOIA;

OTIPENENsITh KOOPAMHATHI TOYKU TIUIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMU
KOOpAMHATaMM; U300paxarb MHOXKECTBO PELICHUHN JTMHEMHOTO HEPABEHCTRA;
pacrno3HaBarh apuPpMEeTHUECKHUE U TEOMETPUUECKUE MPOrPECCUH; PEIIATh 3a7a4u C
npuMeHeHueM (HopMyIibl OOIETO YJIeHA U CYMMbI HECKOJIBKUX MEPBbIX UJICHOB;
HaxOAUTh 3HaYeHUs (YyHKIMH, 3a7aHHON dopMynoi, Tabnuiei, rpahukoM 1o ee
apryMeHTy; HaXOAUTh 3HAYEHHE apryMeHTa MO 3HAUYCHUIO (YHKIMHU, 33JlaHHON
rpaduKOM WM TaOJIUIICH;

omnpenensaTh CBOMcTBA (GYHKIMU 1O ee rpaduKy; NPUMEHATh Ipapuyeckue
IPEICTaBICHUSA TP PEIICHUN YPAaBHEHUH, CHCTEM, HEPABEHCTB;

OIKCHIBATH CBOMCTBA M3y4eHHbIX QYHKIHMI (y=KX, rie K= 0, y=kx+b, y=x°, y=x’, y

=X y=4x, y=ax’+bx+c, y= ax’+n y=a(x-m)’ ), CTPOUTH UX IPapuKH;
X

Hcnoab3oBaTh mnpuOOpeTeHHBbIE 3HAHUSA M YMEHHUSI B INPAKTHYECKOH
AESITeJIbHOCTH M NOBCEIHEBHOM KU3HHU JJIA:

BBINIOJIHEHUS pacyeToB M0 (opmynaMm, cocTaBieHUsi (OpMYJ, BbIPAKAIOIINX
3aBUCUMOCTU MEXIY pPealbHBIMHM BEJIMYMHAMU; HAXOKIACHUS HY>KHOU (opMyIbl B
CIIPaBOYHBIX MaTepHaJIax;

MOJIETTUPOBAHMSI MPAKTUYECKUX CHUTyalldd M MCCIEJOBAaHUN IOCTPOEHHBIX
MOJIeNIeN ¢ UCTOIb30BAHUEM ammnapara aireOphl;

OMMCAHUS 3aBUCUMOCTEN MEXIYy (PU3NUECKUMU BEIUYMHAMH COOTBETCTBYIOIIUMU
dbopMynaMu MpH UCCaeI0BAaHUN HECIOKHBIX IPAKTUUECKUX CUTYAIIHii;
UHTEPIIpETANH IPa(UKOB peaIbHBIX 3aBUCUMOCTEN MEKy BETUUMHAMU;
3J1eMEHTHI JIOTHKH, KOMOUHATOPHKH,

CTATHCTHKH U TEOPHUHU BEPOATHOCTE

yMeTh

MIPOBOJIUTh HECJIOXKHBIE JI0KA3aTEIbCTBA, MOJIy4aTh IMPOCTEUIIME CIECACTBHUS W3
U3BECTHBIX WJIM PAHEE TMOJYUYEHHBIX YTBEPKACHUW, OIIEHUBATH JIOTHYECKYIO
MPABWIBHOCTh PACCYXIEHUM, HCIOJIb30BATh IPUMEPHI Uil WUIKOCTpAaUUd U
KOHTPIPUMEPHI 11 ONTPOBEPKEHUS YTBEPKACHUM;

U3BJIEKaTh MHGOpPMAIMIO, MPEACTAaBICHHYI0 B TabiauIax, Ha Jguarpammax,
rpadukax; COCTaBIATh TAOIUIIBI, CTPOUTH TUArPaMMBbI U TpadukH;

peliaTh KOMOMHATOPHBIE 3a/1aud MyTEM CHCTEMaTHUECKOro rmepedopa BO3MOKHBIX
BAapUAHTOB, a TAKXKE C UCIIOJIb30BAHUEM IPABUIIA YMHOKEHUS;



BBIYUCIISITh CPEAHUE 3HAUYCHUSI PE3YIbTaTOB U3MEPEHUIA;

HAXOJIUTh YaCTOTy COOBITHS, HCIOJb3ysd COOCTBEHHbIE HAOMIOACHUS U TOTOBBIC
CTaTUCTUYECKUE JIAHHBIE;

HAXOJIUTh BEPOSTHOCTH CIIYYalHBIX COOBITHI B MPOCTEUIIINX CITydasX;
HCNOJIb30BATh NPUOOpPETEHHbIE 3HAHUA W YMEHHUS B MNPAKTHYECKOH
AEAITeJIbHOCTH M NOBCEAHEBHOM KU3HHU [IJISA:

BBICTpanBaHUsl apryMEHTallMd IMpU JOoKa3aTelbcTBe (B (opMe MOHOJIOTa U
Jhaynora);

pacno3HaBaHus JJOTHYECKH HEKOPPEKTHBIX PACCYKICHHI;

3alCH MaTEMaTHYECKUX YTBEPKIAECHUH, 10KAa3aTeNIbCTB;

aHajiu3a pEAJbHBIX YHUCIOBBIX JAHHBIX, MPEJCTABICHHBIX B BHJE JUarpaMM,
rpadukoB, Ta0IHUIL;

pellieHus MPaKTUYEeCKUX 3a7ad B TOBCEAHEBHOW U  MPOQecCHOHATHLHON
JEATEIIBHOCTH C MCIIOJIb30BAHUEM JIEUCTBUM C YHUCJIAaMHU, MPOLEHTOB, JIMH,
iomazaeii, 00beMoB, BpEMEHU, CKOPOCTH;

pelieHus y4yeOHBIX W TPAKTUYECKUX 3ajlad, TPeOyoIIMX CHCTEMATUYECKOTO
nepedopa BapUaHTOB;

CpaBHEHHUS IIAHCOB HACTYIUICHUS CIIy4alHBIX COOBITHH, OLIEHKH BEPOSITHOCTU
CIIy4allHOTO COOBITHSI B TPAKTUYECKUX CHUTYalUsIX, COMOCTABICHUS MOJAEIU C
peaIbHOM CUTyalluEH;

MOHMMAHUS CTAaTUCTUYECKUX YTBEPKICHUMN.



1.

Y4eOHO-MeTOANYECKOE O0ecIIeUeHHue.

Anrebpa: 9 kmacc: yueO. mus  obmieobpaszoBar. Yupexaenuit / [ FO.H.
Makaperues, H.I. Munatok, K.1. Hemkos, C.b. CyBoposa]; nox pea. C.A.
TensikoBckoro. — 18-e uza. - M.: IIpocsemienue, 2017.

2. Jlupakthueckue wmarepuansl no aiarebpe ans 9 kmacca. / HO.H.
MakaperiueB, H.I' Mungiok, JI.M.KoporkoBa. — 12-¢ wu3g. — M.:
[Ipocsemenue, 2017.

3. Hewaes M.II. Pa3HOypOBHEBBIIl KOHTpPOJIb KayecTBa 3HAHUW MO
Maremaruke: [Ipakrnueckue marepuainsl: 5-11 knaccel. — M.: «5 3a 3HaHUNY;
CII6.: OO0 «Bukropus matocy, 2016.

4. PyGexxHbIil KOHTpOJIb IO MaTtemaruke: 5-9 knaccel / 3. 3mectheBa. — M.:
Yuctsle npynusl, 2016.

5. IloypouHoe mnnaHupoBaHue Mo ainrebpe: 9 kimacc: K Y4EOHUKY
IO.H.MakapsiueBa, H.I. Munmgiok, K.M. Hemxoa, C.b. CyBopoBoii
«Anrebpa. 9 xnace» / TM.Epuna. — M.: U3narensctBo «OK3amen», 2017.

6. KontponbHO-u3MeputTenbHbie MaTepuanbl. Anredpa: 9 kmacc / Cocrt.
JL.W. MaprsimoBa. — M.: «BAKO», 2016 1.

7. Anreopa. [Iporpammel 00111€00pa30BaTEIbHBIX YUPEKIESHUM 7-9 KI1accChl.
Cocrt. Bypmuctposa T.A.

8. Maremarnueckuil TpeHaxxep: ans ydamuxes 8-9 knaccos: T.I'Koponesa,
r.Yebokcapsr 2016 1.

9. ILU.AntemHoB. Tecthl mo anreOpe K Yy4eOHUKY TMOJ penakiuen
C.A.TensxoBckoro «Anredpa. 9 knace»-M.: [Ipocsemenue, 2017.

10. B.1. Xoxos, JI.b. KpaiineBa. Anre6pa , 9 / Kaprouku ans npoBeneHus
KOHTPOJIBHBIX paboT.-M.: Bepoym-M, 2016r.



IHosicHUTEIBLHAA 3aNTUCKA

Pabouasi nporpaMma cocTaBjieHa HA OCHOBE HOPMATHBHBIX JOKYMEHTOB:
e denepanbHBIA KOMIIOHEHT TOCYIapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIapTa
HavyaJIbHOTO OOIIEro, OCHOBHOTO OOIIETr0 M CPEAHEro (MOJIHOT0) 00IIIero
obpazoBanus - M.: [Ipoda, 2004
o [IpuMepHO# MporpaMMbl OCHOBHOTO 0OIIeT0 00pa30BaHUs U aBTOPCKON
porpammsl 1o reometpun Aranacsasa, JI. C.
o ®denepanbHblii 0a3uCHBIA YUEOHBIN IJIaH Ui CpeaHero (MOJIHOro) oOIero
obOpasoBaHws.

[Iporpamma HampaBj€Ha Ha JOCTUKEHHE CICAYIOIINX Lese:

. OBJIaJICHUE CUCTEMOM MaTeMaTHMYE€CKUX 3HAHUW M YMEHUH, HEOOXOAMMBIX
JUIS. IPUMEHEHUSI TTPAKTUYECKOW NIEATENIbHOCTH U3YYEHUS CMEXHBIX JUCLUILINH,
IPOAOIKEHUS] 00pa30BaHUS;

. UHTEJUIEKTyallbHOe  pa3BUTHE, (OPMHUPOBAHME  KAueCTB  JIMYHOCTH,
HEOOXOIUMBIX YEJIOBEKY Jisi TMOJHOLUEHHON >KM3HHM B COBPEMEHHOM OOIIECTBE:
SCHOCTh M TOYHOCTb MBICIH, KPUTUYHOCTh MBINUIEHUS, UHTYULHUs, JOTHUUYECKOE
MBIIUICHUE, 3JEMEHThl  QJITOPUTMUYECKON  KYIbTYphl, IMPOCTPAHCTBEHHBIX
MPEACTABICHUM;

" dbopMupoBaHUE TPEACTABICHUA 00 HIEIX W METOoJaX MaTeMaTUKH Kak
YHUBEPCAIBHOTO SI3bIKA HAYKU U TEXHUKHU, CPEJICTBA MOJCIUPOBAHUS SBICHUN U
IIPOLIECCOB;

. BOCMHUTAHUE KYJIbTYpbl JIMYHOCTH, OTHOILIECHHMS K MAaT€MaTHKe KaK 4YacTh
00111e4eI0BEYEeCKON KYIbTYpPbl, IOHUMAaHHWE 3HAUUMOCTH MAaT€MAaTUKH JUIsl HAy4HO
TEXHUYECKOTO Mporpecca;

pa3BUTHE MPEACTABICHUN O MOJHON KapTUHE MUPA, O B3aUMOCBSI3U MAaTEMATUKH C
JPYTUMH MPEIMETaAMU.

MecTto npeaMera B penepajibHOM 0a3UCHOM YUeOHOM IVIAHE
CornacHo ¢denepanbHOMy Oa3MCHOMY Y4Ye€OHOMY IUIaHY /Jii 0Opa30BaTEIbHBIX
yupexaennii Pocculickoir denepaniu Ha M3y4E€HHE TeOMETpUM B 9 Kiacce
OTBOIMTCS 2 9 B HEJECIIO, BCEro 68 4.

B Ttom uucne:

KoHTpompHBIX paboT — 5 YacoB, KOTOpBIE paclpenesieHbl Mo pasneiam
cnemyronuM obpazom: «Meron koopamHaT»y 2 dYaca, «COOTHOIIEHHWE MEXIY
CTOPOHAMHM W yIJIJaMH TpeyrojibHuka» | yac, «JlJinHa OKpY>XKHOCTHM W IUIOIIA[Ib
kpyra» 1 uvac, «/IBmwxenus» 1 yac m 1 yac Ha WUTOroByXO aJIMHUHHUCTPATUBHYIO
KOHTPOJIbHYIO paboTy.

JlaHHO€ TIJIaHUPOBAHUE OMNpPEAENIeT JOCTATOYHBIM 00beM y4eOHOro
BPEMEHHU [IJIsl TIOBBIIICHHUS] MATeMAaTUYECKUX 3HAHUU OOyYaromIMXCs B CpeIHEM
3BEHE IIKOJbI, YITYYIICHUS] YCBOCHHUSI IPYTUX YUYEOHBIX IIPEIMETOB.

KonnuecTBo 4acoB o TeMaM M3MEHEHO B CBSI3U CO CIOKHOCTBIO TEM.

[IpomexxyTouHass  arrectanusi  OpoBoauTcss B (opMe  TECTOB,
CaMOCTOSITEJIbHBIX, IPOBEPOUYHBIX paOOT U MaTeMaTH4eCcKuX AUKTAHTOB (o 10 - 15
MUHYT) B KOHIIE JJOTUYECKH 3aKOHUEHHBIX OJIOKOB y4eOHOTO MaTepuaa.



B kypce reomerpun 9-ro kmacca gopmupyercs nonatue Bektopa. Ocoboe
BHUMAaHUE YJIEJIAETCS BBIOIHEHUIO ONEPAIMN HAJl BEKTOPAMU B T€OMETPUUYECKON
dopme.  [latorcs ~ cUCTEeMarU3UpOBAHHbIE  CBEJAEHUS O  IPaBUIIBHBIX
MHOT'OYTOJIbHUKAX, 00 OKPY>KHOCTH, BIIUCAHHOW B MPaBUJIbHBIM MHOTOYTOJbHUK U
onucanHoi. Oco0oe MecTO 3aHMMaeT pelleHUE 3a/1ad Ha NpUMEHEHUEe (HOpMyIL.
JlaroTcsi mepBble 3HAHUS O [BW)XKEHUHU, NOBOPOTE W TMApajuIeIbHOM IEPEHOCE.
Cepbe3Hoe BHUMaHUE yaensieTcss (OpMUPOBAHMIO YMEHHM paccyklaTh, JAelaTh
MPOCThIE JTOKA3aTeNbCTBA, JaBaTh OOOCHOBAHHS BBITIONHACMBIX JEHCTBUU.
[TapamienbHO 3aKJIaIbIBAOTCS OCHOBBI NIl M3YUYEHUSI CHCTEMATUYECKUX KypCOB
CTepEOMETPHUH, PU3UKU, XUMHUU U APYTUX CMEKHBIX MPEAMETOB.

COLEP/KAHUE OBYYEHUSA

[loBTOpEHNE BEKTOPBI M METOJI KOOPAUHAT - 2 yaca +14 yacoB

[lonarue BekTopa. PaBeHCTBO BeKTOpOB. CIIOXKEHHWE KM BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BekTopaM. Koopauuarel Bexkropa. [Ipocreimue 3a1aum B KOOpAUHATax. YPaBHEHUS
OKPY>KHOCTH M IpsiMoii. [TppuMeHeHne BEKTOPOB U KOOPJMHAT IIPU PEIICHUH 3a]1a4.
OcHOBHasl 11eJIb — HAY4YUTh YYalluXCsl BBIMIOJHATH JEUCTBUSL HAJl BEKTOpAMU KaK
HaAIpPaBJICHHBIMUA OTPE3KaMH, YTO BAXXHO MJisi MPUMEHEHHUS BEKTOPOB B (hU3UKE;
MTO3HAKOMHUTh C HMCIOJIb30BAHUEM BEKTOPOB M METOAA KOOPAMHAT MPHU PEUICHUU
reOMETPUUECKUX 3a1ad. Bekrop omnpenensercs Kak HalpaBlICHHbIA OTPE30K U
NEUCTBUS HaJ BEKTOpPaMH BBOSATCS TaK, KaK 3TO NPHUHATO B (pu3uKe, T. €. Kak
JNEUCTBUS C HaIpaBlIeHHbIMU OTpe3kamu. OCHOBHOE€ BHHUMAHUE JIOJKHO OBITh
YAEJIEHO BhIPA0OTKE YMEHHI BBINOJHATH ONEPAIMM HaJl BEKTOpaMU (CKJIAIbIBAThH
BEKTOpHI 1O NpaBUjiaM TPEYroJbHHUKA W MapajijieorpaMma, CTPOUTH BEKTOD,
paBHBIA Pa3HOCTH [JIByX JIaHHBIX BEKTOPOB, a TAaKXE€ BEKTOP, paBHbII
MPOU3BEJICHUIO TAHHOTO BEKTOPA Ha JAHHOE YHCIIO).

Ha npumepax mnoxa3bIBaeTCsi, KaKk BEKTOPbl MOTYT NPUMEHSATHCS K PEIICHUIO
reoMeTpuyeckux 3agad. lemonctpupyetcs 3(pPeKTUBHOCTh MPUMEHEHHS (POPMYIT
JUISl  KOODAMHAT CEpPEIUHBI OTpPE3Ka, PACCTOSIHUSI MEXAY JABYMS TOYKAMH,
YpaBHEHUN OKPYKHOCTU U MPSIMOM B KOHKPETHBIX T€OMETPHUUECKHX 3aJja4ax, TEM
CaMbIM JIaeTCsl MPEACTaBIeHUE 00 U3yUYEHUH F€OMETPUUYECKUX (DUTYp C TTOMOUIBIO
METOJIOB aJIr€OPHI.

COOTHOLIEHHS MEXY CTOPOHAMH U YITIaMU TPEYrOJdbHUKA. 16 yacoB

CuHyc, KOCUHYC U TaHTEHC yIiia. TeopeMbl CHHYCOB U KOCHHYCOB. Pelienue
TpeyroJbHUKOB. CKaIsIpHOE IPOU3BEICHUE BEKTOPOB U €I0 IPUMEHEHUE B
reoMeTpUUeCcKuX 3aaadax. OCHOBHAS 1IEJIb — Pa3BUTh YMEHUE yUAIIUXCS
MPUMEHSITh TPUTOHOMETPUUYECKHUI arlapar npu pelieHu TeOMETPUIECKUX 3a/1ay.
Cunyc u kocunyc moboro yria ot 0° mo 180° BBOAATCS C MOMOIIBIO €AMHUYIHON
MOJIYOKPY>KHOCTH, JOKAa3bIBAIOTCS TEOPEMBI CHUHYCOB M KOCHMHYCOB U BBIBOAUTCS
emie onHa (GopMysia IUIONIAIA TPEYrojbHUKA (TOJOBHHA MPOU3BEACHHS JBYX
CTOPOH Ha CHHYC yIlla MEXIY HMMH). DTOT almapar MPUMEHSETCS K PEIICHUIO
TPEYTrOJIbHUKOB.




CkansipHOE MPOU3BEIEHUE BEKTOPOB BBOAUTCS Kak B (U3MKe (IIPOU3BEACHHUE AJIMH
BEKTOPOB Ha KOCHHYC yIiia MeXAy HUMH). PaccMarpuBatoTcsi CBOMCTBA CKaJISIPHOTO
MIPOU3BEJCHUS U €T0 IPUMEHEHUE MIPU PELIEHUN TEOMETPUUECKHX 3aau.
OCHOBHOE BHHMMAaHHUE CIEAYeT YIEIUTh BBIPAOOTKE MPOYHBIX HABBIKOB B
IIPUMEHEHUN TPUTOHOMETPUYECKOTO aIllapara Mpyu pelIeHUA FEOMETPUYECKUX
3a7ad.

JlnuHa OKpYKHOCTH M IjIoma b Kpyra - 11 yacos

[IpaBunbHBIE MHOTOYroJbHUKH. OKpPYKHOCTH, OMNKMCAHHas OKOJIO MPaBUJIBHOIO
MHOTOYTOJIbHUKa W BIOUcaHHas B Hero. llocTtpoeHne — mpaBUIIBHBIX
MHOTOYTOJIbBHUKOB. JlyInHa okpyxHOCTH. [Imomans kpyra.

OcHOBHass 1enb — pAaCIIMPUTh 3HAHUE YYalUIMXCAd O MHOIOYTOJbHUKAX;
paccMOTPETh MOHATHS JUTMHBI OKPY>KHOCTH M TUIOUIAAN Kpyra U (GOpMysbl Ui UX
BBIYMCIICHHs B Hayane TeMbl 1aeTcs ONpeneseHue NpaBUiIbHOTO MHOTOYTOJIbHUKA
U pacCMaTpUBAIOTCS TEOPEMbI 00 OKPYKHOCTSAX, OMMCAHHON OKOJIO MPaBUJIBLHOIO
MHOTOYTOJIbHUKa W BIHMCAaHHOM B Hero. C MOMOIIBIO OMHCAHHON OKPYKHOCTH
pelIarTCs 33Ja4d O MOCTPOEHUH MPABUIIBHOIO LIECTUYTOJIBHUKA U MPABUIBHOTO
2re-yroibHUKA, €CJIH J1aH NPABUJIbHBIN -yTOJIBHUK.

@OopMyIIbl, BBIPAKAIOIINE CTOPOHY IPABUIBHOIO MHOTOYTOJIBHUKA W Pajanyc
BIIMCAHHOW B HEIO0 OKPYXKHOCTH YEpe3 paguyC ONUCAHHOW OKPYKHOCTH,
UCIIOJIb3YIOTCSI TIPU BBIBOJE (OPMYNT JJIMHBI OKPYXHOCTH M TUIOIIAIA KpyTa.
BeiBon omupaeTcss Ha MHTYWUTHBHOE TMPEACTABICHUWE O IHpelesie: MpH
HEOrPaHUYEHHOM YBEJIMYEHHHM 4YHUCJIa CTOPOH IPaBUJIBHOTO MHOIOYTOJIbHUKA,
BIIMCAHHOTO B OKPY’KHOCTb, €r0 MEPUMETP CTPEMUTCA K JJIMHE 3TOH OKPYKHOCTH,
a TUIoIIAIb — K IUIOIIAAH KPYra, OTPAaHUYEHHOTO OKPYKHOCTBIO.

JIBrxenus - 10 yacoB

OTtobpaxenue 1ockoctu Ha cebdda. [lonsrue amkenus. OceBas U LIEHTpaJibHAS
cumMeTpuu. [lapaiutensubiid nepenoc. [losopot. Hanoxxenus u nBuxkenus.
OcHOBHas 1€Ib — MMO3HAKOMUTh YYAIIUXCS C IOHATHEM JBUKEHUS U €TO
CBOWCTBaMH, C OCHOBHBIMH BUJaMU JBHKEHHI, CO B3aUMOOTHOIIEHUSMHU
HAJIOKEHUH U IBM>KEHUM. [[BUKEHUE TIJIOCKOCTH BBOJUTCS Kak OTOOpakeHHe
IJIOCKOCTH Ha cebs, COXpaHAIoIIEe paccTossHuE MexX Ay Toukamu. [lpu
paccMOTPEHHUH BUIOB ABUKEHHI OCHOBHOE BHUMAHUE YAEISIETCS MOCTPOEHUIO
00pa3oB TOYEK, MPSAMBIX, OTPE3KOB, TPEYTOJIbBHUKOB IIPU OCEBOM U IIEHTPAIbHOU
CUMMETPUSIX, MapajlieIbHOM IepeHoce, moBopote. Ha adexTHrix mpumepax
NOKA3bIBAETCS NIPUMEHEHHUE JBUKEHHI MPU PEILIEHUN T€OMETPUUYECKUX 3a/1a4.
[ToHsiTHE HANOXKEHUSI OTHOCUTCS B IAHHOM KypC€ K YHCITy OCHOBHBIX TTOHSTHIA.
JlokazbIBaeTCs, YTO MOHATHS HATOXKEHUS U IBU>KEHUS SBJISIIOTCS SKBUBAJICHTHBIMU:
11000€ HaJIOKEHNUE SIBISICTCS IBUYKEHUEM IIJIOCKOCTH U 00paTHo. M3yuenue
JI0Ka3aTeIbCTBA HE ABJSETCS 00s3aTENIbHBIM, OJTHAKO CJIEAYET PACCMOTPETh CBA3b
MOHSATUN HAJIO)KEHUSI U IBU>KCHHUSL.

[loBTrOopenue. Pemenue 3aga4d 144acos

TpeOoBaHusl K yPOBHIO NOATOTOBKHM 00Y4aroIIMXCH.
B pesynprare u3ydyeHuss Kypca reoMerpuu 9-ro kiacca oOywyaromiuecs



JOJKHBI YMCTh!

= IIOJIB30BATBCA TEOMETPUUYECKUM  S3BIKOM JUIA  OINHCAHMS  IIPEIMETOB
OKpPYXKaOIEro Mupa;

= pacrmo3HaBaTh Te€OMETpUYECKHe (Uryphl, pa3iuyaTb HMX B3aUMHOE
PacCIIONIOXKEHNUE;

. nu300pakarb reoMeTpuueckue (UTypbl; BBIIOIHATH YEPTEXKH IO YCIOBHIO

3aJ1a4; OCYIIECTBIISATh IPeoOpa3oBaHue PUryp;

. BBIUUCIISATH 3HAUEHUSI TEOMETPUUYECKUX BEIUYUH (JUIMH, YIJIOB, IUIOMIA/EH),
B TOM YHCJIE: ONPEENIATh 3HAYEHUE TPUTOHOMETPUUECKUX (DYHKIMIA 10 3aJaHHBIM
3HAUEHUSIM YIVIOB; HAXOIUTh 3HAUEHHUS TPUTOHOMETPUYECKHX (YHKIMHA 10
3HAUYEHUIO OJHOW M3 HHX; HaXOOUTh CTOPOHBI, YIVIbl U IUIOLIAU TPEYroJIbHUKOB,
IyT OKPYXHOCTH, IUIOIIaJe OCHOBHBIX TIeOMeTpHuueckux ¢uryp u ¢uryp,
COCTAaBJICHHBIX U3 HUX;

. peliaTh reOMeTpUYECKHe 3a/1aHus, OUPAsICh HA U3YYCHHbBIE CBOWCTBA QUTYD
U OTHOIIGHUH MEXIy HHMH, TMPUMEHSS JONOJHUTENbHbIE TOCTPOCHUS,
anreOpanyecKuil 1 TPUTOHOMETPUYECKHH anmapar, COoOpakeH!s] CHMMETPUH;

. NPOBOAMTH JOKA3aTeNbHbIE PACCY)KIEHUS MPH PEIICHUH 3a]ad, UCIOJIb3Ys
M3BECTHBIE TEOPEMBI, OOHAPYKUBAsI BOSMOXKHOCTH JIJISl MX MCIIOB30BAHUS;

. pelaTh NpoCTeHIIne IAHUMETPUUECKHE 3a/1a41 B TPOCTPAHCTBE.

Jlureparypa

* Aranacss, JI. C. ['eomeTpus: yueOHuUK 11 7-9 ki1. 001eo0Opa3oBaTeabHbIX
yupexaenuii / JI. C. Aranacsia, B. @. byty30B. - M.: [IpocBemenue, 2017.
* AranacsH, JI. C, U3yuenue reomerpuu B 7-9 Kiaccax: METOAMYECKUE
pexomenaauuu ans yuutens / JI. C. Aranacss. - M.: [Ipocsemenue, 2017.
* 3us, b. I' lunakruueckue marepuainsl no reomerpun s 9 xi. / b. I. 3us. -
M.: IIpocsenienue, 2017.
* AptionsH E. b, BomoBuu M. b., ImaskoB FO. A., Jleurac I. TI.

Maremarnueckue AUKTaHThI 115 5-9 knaccoB. — M.: [Ipocemenue, 2016.

*  Huenckas M. A. CaMOCTOSITENIbHBIE U KOHTPOJIBbHBIE PaOOTHI K yueOHUKY JI.
C. Aranacsna 7-9 knaccsl. — Bonrorpana: Yuurens, 2016

CoxkpaieHus, MCNOJIb3yeMble B padouyeil mporpamme:
Turbl ypOKOB:

YOHM — ypok 03HaKOMJICHUS C HOBBIM MarepuajoM.
VY3UM — ypok 3aKkperieHusl K3y4eHHOTO Marepuania.
VII3Y — ypok npuMEHEHUs 3HAHUN 1 YMEHU.

YOC3 — ypok 0000111eHUSI U CUCTEMATH3AIIUN 3SHAHHM.



VIIK3Y — ypoK NpoBEpKU U KOPPEKLIUH 3HAHUN U YMEHU.
KY — xoMOMHUpPOBAHHBIN YPOK.

Bunapl koHTpOIIS:

®O — (ponTaNBHBII ONpOC.

WP]] — nanuBuayanpHas paboTa y JOCKH.

NPK — unauBuayanbHas padoTa 1o KapTouKaMm.
CP — camocTtosiTensHas paboTa.

[IP — mpoBepouHas paboTa.

MJ1 — mMaTemMaTU4ECKUN JUKTAHT.

T — TecroBas pabora.
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