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HosicHuTeNbHAA 3aMHCKA

HacTrosmas mporpamma mo MaTeMaTHKe JJs 9 Kiracca OCHOBHO 001eo0pa3oBaTeIbHOM HIKOJIBI COCTaBICHA
Ha OCHOBE!

e OepepanpHoro 3akona ot 29.12.2012r. Ne273-d3 «O6 obpazopanuu B Poccuiickoit denepanum»

e DeepabHOrO KOMIIOHEHTA TOCYAaPCTBEHHOIO 00pa30BaTEIbHOTO CTAHIAPTA, YTBEPKACHHOrO [IprKkazom
Muno6pazoBanust PO ot 05 03 2004 roga Ne 1089;

o [IpumepHOI MporpaMMBbl OCHOBHOTO 00IIero 00pa3oBaHus 10 MaTeMaTuke (0a30BbIi YPOBEHB) - «Aredpa.
Paboune mporpammel. [IpenmeTras muaus yaeoankoB KO.H. Makapsraesa u ap. 7-9 knaccei». /H.I'. Munmiok.- M.:
IIpoceemenue, 2009; 'eomeTpust. Paboune nporpammsl k yaeOHuKy JI.C. ATanacsaa u ap. 7-9 ximacchl: mocooue s
yunTenei oomeodpa3zoBaTebHbIX yuapexnenuit/B.®.byry3os. -M.:IIpocsemenue, 2009.

e basucHoro y4eOHOTO TIUIaHa OOmIeoOpazoBaTeNbHBIX  yupexaeHuid  Poccuiickoit  ®denepanuu,
YTBEPKIACHHOTO TIprKazoM MunaoOpaszoBanus PO Ne 1312 ot 09. 03. 2004.

o OenmepanbHBIX TEepeuHed YUYeOHUKOB, YTBEPXKACHHBIX MpukazoM oT 19 nexabps 2012 r. Ne 1067,
PEKOMEHIOBAaHHBIX (momyIieHHBIX) K HCTOJIB30BAHUIO B 00pa3oBaTeILHOM npoiiecce B
00pa30BaTENBHBIX YUPEKICHHUSIX, PCATUIYIONUX MPOTPaMMEbI 00IIero 00pa30BaHus;

e TpcOoBaHuMIl K OCHAIIICHHUIO 00Pa30BATEIBHOTO MPOIIECCa B COOTBETCTBHU C COJICPKATEIHHBIM HATIOJTHCHUECM
Y4eOHBIX IpeAMETOB (heaepalbHOr0 KOMIIOHEHTA FOCYIapCTBEHHOTO 00pa30BaTeIBHOrO CTaHIapTa.

LenssMu W3YYCHUS MATEMATHKH B 9 KJlacce sBJISIOTCS:

® OBIIAJICHHE CUCTEMON MaTeMaTHIeCKUX 3HAHUH U YMEHHH, HEOOXOIUMBIX JIJIsl MPUMEHEHUS B TPAKTUIESCKON
JEeSITebHOCTH, M3YUCHUS CMEKHBIX JUCIUILIAH, TPOIOIDKEHUS 00pa30BaHMS,

® UHTEIUICKTYalbHOE pa3BUTHE, (OPMHUPOBAHHE KAdeCTB JMYHOCTH, HEOOXOAMMBIX YENOBEKY Ui
TIOJTHOIICHHOM JKMU3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH MBICIH, KPUTHIHOCTD MBIIUICHUS, HHTYUIIHS,
JIOTHYECKOE MBIIIJICHUE, YIEMEHTHI aITOPUTMUYECKOH KYJIBTYPHI, IPOCTPAHCTBEHHBIX MPEICTABICHUH, CHOCOOHOCTh
K NMPEOJI0JICHUIO TPYAHOCTEH;

e popMHpOBaHHUE TPEACTABICHUI 00 MICSIX M METONAX MATEMATHKH KaK YHUBEPCAIBHOTO S3bIKA HAYKH W
TEXHHUKH, CPEIICTBA MOJICTTHUPOBAHUS SIBIICHHUI U MPOLIECCOB;

® BOCIIMTAHUC KYJIBTYPBI JIMYHOCTH, OTHOIICHUS K MaTEMAaTUKE KaK K YacTH OOIICYEIOBEYCCKON KYIbTYPHI,
MOHUMAaHKE 3HAYMMOCTH MaTEMATHKH JIJISl HAYYHO-TEXHIHUYCCKOTO POrpecca;

® Da3BUTHC BBIYUCIUTCIBHBIX H  (OPMANBHO-OTIEPATUBHBIX  aNreOpaMyecKux yMEHUH II0 YpOBHI,
MO3BOJISTIOIIETO YBEPEHHO HCIIONB30BaTh MX NPHU PEIICHUH 33aJad MAaTEMaTHKH M CMEXHBIX IpeaMeToB ((pH3mKa,
XUMHS, OCHOBBI MH()OPMATHKN M BBIUHCIUTEIFHON TEXHWKH), YCBOCHHE alliapaTa ypaBHCHHH W HEPABEHCTB KaK
OCHOBHOTO CpPEICTBa MaTEeMaTHYECKOTO MOJICITHUPOBAHMS TNPHKIAAHBIX 3a]ad, OCYIIECTBICHHE (QYHKIHOHAIBHOU
MOJATOTOBKH INKOJBHUKOB. B Xome m3ydeHms Kypca oOydarommecs OBJAAEBAIOT NPHUEMaMH BBIYHCICHHN Ha
KaJbKYJIATOpE.

O0mas xapaKTepuCTHKA Y4eOHOT0 npeIMeTa

MareMaTtrueckoe oOpa3oBaHue B 9 Kilacce OCHOBHOM IIKOJIbI CKJIABIBACTCS U3 CICAYIOIIUX COJCPKATEIBHBIX
KOMIIOHCHTOB (pa3zerioB): aireOpa (BKJIOYAs DIIEMCHTHI KOMOMHATOPHKH, TCOPHUH BEPOSTHOCTCH, CTATHCTHUKU M
JIOTHKH) ¥ TeOMETPUsl. B cBOEY COBOKYITHOCTH OHH OTPa)Xar0T OOTaThIil OMBIT 00y4CHHS MATEMATHKE B HAIIICH CTPaHE,
YYUTHIBAIOT COBPEMCHHBIC TCHICHIIMM OTEYCCTBCHHONW W 3apyOC)KHOW INKOJBI W MO3BOJSIOT pPEaln30BaTh
MOCTABJICHHBIC MEpe]] IIKOJBLHBIM O0pa3oBaHHEM IICTH Ha HH(MOPMAIMOHHO EMKOM M IPAKTUYCCKH 3HAYHMOM
Marepualne. DTH COJepKaTellbHbIe KOMIIOHEHTBI, Pa3BUBAsICh HA MPOTSHKEHUH BCEX JIET OOy4YEeHUs, eCTECTBEHHBIM
00pa3oM MeperuieTaloTes U B3aUMOICHCTBYIOT B yU4eOHBIX Kypcax.



Anzebpa V3ydenue anreOpbl HalesneHO Ha GOpMHUPOBaHKE MATEMATHYECKOTO amapara AJisl PelIeHHs 3a1a4
U3 MaTeMaTHKH, CMEXHBIX IMPEIMETOB, OKPYXAaIOIIeH pealbHOCTH. SI3bIK anreOpbl MOAYEPKUBACT 3HAYCHUE
MaTeMaTUKH KaK S3bIKa JJIs TIOCTPOCHHS MaTeMaTHYECKHX MOJIEIICH, IIPOLIECCOB U SIBJICHUI peanbHOro Mupa (0JHOMH
M3 OCHOBHBIX 33J[ad W3y4YCHHUsS] aireOpbl SIBISICTCS Pa3BUTHE AITOPUTMUYECKOrO MBILIUICHHUS, HEOOXOAUMOro, B
YaCTHOCTH, ISl OCBOSHHUS Kypca
uH()OpMATUKH; OBNIA/ICHUE HABBIKAMHU JCIYKTHBHBIX paccyxaeHuii. [IpeoOpa3oBaHne CHMBOINYECKUX POPM BHOCUT
CBOW crieru(pHUCeCKuil BKJIA] B Pa3BUTHC BOOOPAXKEHUS, CIIOCOOHOCTEH K MaTeMaTUYeCKOMY TBOpYecTBY. [pyroii
Ba)XXHOU 3aJaucii M3y4eHHUs] anreOphl SBJSIETCS IONYYCHUE MIKOJbHUKAMU KOHKPETHBIX 3HAHHMU O (DYHKIHUAX Kak
Ba)KHEHIIICH MaTeMaTUYeCKON MOJEIH /IS ONMCAHUS U MCCIICOBAHUS Pa3HOOOPA3HBIX MPOLECCOB (PaBHOMEPHBIX,
PaBHOYCKOPCHHBIX, JKCIOHCHIUAIBHBIX, MNEPUOJUUCCKUX U Jp.), Ui (POPMHPOBaHUS Yy OOyYarOIIUXCs
MpPEJICTABJICHUH O POJIM MATEMATHUKU B PA3BUTUH IIUBIIIN3ALUU U KYJIBTYPHI.

Kak w4yacte pasmena «AnreOpa» Oremenmvl J102uKU, KOMOUHAMOPUKU, CMAMUCIIUKY U Meopuu
6eposimHoCcmeli CTAaHOBSITCS 00513aTeNIbHBIM KOMIIOHEHTOM ILIKOJIBHOT0 00pa30BaHHUsl, yCHUIINBAIOLIMM €r0 MPHUKIIATHOE
W MPaKTUYECKOE 3Ha4YeHHWe. DTOT MaTepuay HeoOXOJuM, Mpekiae Bcero, s (GopmupoBaHus (GyHKIHMOHAIBHON
rPaMOTHOCTH — YMEHHH BOCHPUHAMATH M aHATM3UPOBaTh UH()OPMALMIO, NPEICTABICHHYIO B Pa3jIMuHbIX (opMax,
MOHMMAaTh BEPOSTHOCTHBIH XapaKkTep MHOTHX PEalibHbIX 3aBUCUMOCTEH, IPOU3BOUTH NPOCTEHIIINE BEPOSITHOCTHBIE
pacuérhl. M3ydeHrne 0CHOB KOMOMHATOPHUKH MO3BOJIUT y4allleMyCsl OCYILECTBIISATh PACCMOTPEHHE Cilydaes, rnepedop
Y 1oJCYET Ynclia BAPUAHTOB, B TOM YUCIIE B MPOCTEHUIINX MPUKIAJAHBIX 3aa4ax.

[Ipu W3y4yeHUuM CTaTUCTUKUA U TCOPHU BEPOSTHOCTEH OOOTAIIalOTCs MPEACTABICHUS O COBPEMEHHOW KapTHUHE
MHUpa U METOJaX €ro HCCIIeNOBaHUs, (POpMHUpPYEeTCs NMOHMMAHHE POJIA CTATUCTHKH KaK HMCTOYHHKA COLUAIBHO
3HAYMMOI MH(POPMAIIMHU U 3aKJIAJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIILICHHUS.

T'eomempus — OIVH W3 BAXHCHIINX KOMIIOHCHTOB MAaTEMAaTHYCCKOTO OOpa30BaHUs, HECOOXOMUMBIN IS
nproOpeTeHNs] KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE M MPAKTHYCCKU 3HAYUMBIX yYMEHUH, ()OPMUPOBAHUS S3bIKA
onucaHuss OOBEKTOB OKPYKAMOLIETO0 MHPA, AT Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOPaXEHHsS W HHTYHIIHH,
MaTeMaTHYeCKON KYJIbTYPbI, IJIsl 3CTETHYECKOT0 BOCIIMTAHUS 00yuarommxcs. M3y4yeHue reoMeTpur BHOCUT BKJIa][ B
pa3BHUTHE JIOTHYECKOTO MBILLICHHUS, B (JOPMUPOBAHHE TIOHSITHS JOKA3aTEIbCTRA.

Takum 00pa3om, B X0Jie OCBOCHHSI COACPIKAHMUS MPEIMETA YYAIHECs MOJIYYal0T BO3MOXKHOCTh:

Pa3BHUTh PEJICTABICHUE O YUCIIC M POJIH BHIYMCICHHUI B YeJI0OBeUeCKOil pakTrke; chOPpMUPOBATH MPAKTHIECKUE
HaBBIKM BBIMIOJIHEHHSI YCTHBIX, [HUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIYMCICHUH, pa3BUTh BbIYHCIUTEIbHYIO
KyJIbTYpY;

OBJIAZICTh CHMBOJIUYCCKUM SI3BIKOM alreOphl, BBIPaO0TaTh (hOPMaILHO-OTIEPATUBHBIC areOpandecKiue yMEeHUs U
HAYYHTHCS MPUMCHSATH MX K PEIICHUI0 MATEMATUYCCKUX U HEMAaTEMaTHYCCKHX 3a/1a4;

U3y4YUTh CBOWCTBA ¥ TpadUKU OSJICMEHTAPHBIX (YHKIMIA, HAYYATHCS HCIOJIB30BATh ()YHKIIMOHAIBHO-
rpaduvecKue MPeICTABICHUS TS OMCAHNS U aHATM3a PeallbHBIX 3aBUCUMOCTEIH;

Pa3BUTH MIPOCTPAHCTBEHHBIC MPEIICTABICHHUS U U300pa3UTEIbHBIC YMECHHUS, OCBOUTh OCHOBHBIC (DAKTHI U METOIBI
[UIAHUMETPHH, [TI03HAKOMUTBCS C MPOCTEHUIIIMMH NPOCTPAHCTBEHHBIMH TEJIAMU M UX CBOMCTBaMU;

MOJIyYHUTh TPEICTABICHHS O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEAILHOM MHUPE M O Pa3IMYHBIX CIOCO0aX UX
U3y4eHust, 00 0COOEHHOCTSX BHIBOJOB M POTHO30B, HOCSIINX BEPOSITHOCTHBIN XapakTep;

Pa3BHUTh JIOTUYECKOE MBIIIJICHUE M PeYb — YMEHHUSI JIOTHYECKH 0OOCHOBBIBATH CYK/ICHUS, IIPOBOUTH HECIOKHBIE
CHCTeMaTH3alUK, [PHUBOANTH MPUMEPbl M KOHTPIPUMEPBHI, HCIIOJB30BATh pPA3JIUYHbIE S3BIKM MaTEMAaTHKH
(cnoBecHbIN, CHMBOJIMYECKUH, rpaduuecKuil) AJst KIUTFOCTPALINH, HHTEPIIPETAINHT, apTyMEHTAIH 1 0Ka3aTeIbCTRA,

chopMHpOBaTh TpEACTaBICHUS OO0 U3yYyaeMbIX MOHATHUAX M METOJaX KaK BaXKHCHWIINX CpPEICTBax
MaTEeMaTHYECKOTO MOJICIMPOBAHHMSI PEATIbHBIX MPOIIECCOB U SBICHUI.

Ipu u3ydyeHuu anreOpsl 9 Kacca pacUIUPSIIOTCS CBEICHHS O CBOMCTBAX ()YHKIIMMI, TO3HAKOMHUTB 00YYarOIIUXCS
CO CBO¥cTBaMH M Ipa)UKOM KBaJIPAaTUYHON (DYHKIMH; CHCTEMATHU3UPYIOTCS U 00O0OIIAIOTCS CBEICHUS O PEIICHUHN
LENBIX M JPOOHBIX PAlMOHANBHBIX YPABHCHUI C ONHOW MEPEMEHHOM, (OpMHUpPYETCs yMEHHE peliaTh HEPaBEHCTBA
BUaa ax’>+bx+c>0 u ax*+bx+c<0, rae a#0; BeIpabaThIBACTC YMEHHE PEIaTh MPOCTEHIINE CUCTEMBI, COAEPIKALINE
ypaBHEHHE BTOPOIl CTEMEHH C BYMSI IIEPEMEHHBIMH, M TEKCTOBBIC 33124 C MMOMOIIBIO COCTABIICHHSI TAKHX CHCTEM;
JIAfOTCsl MOHATHA 00 apu(MeTHYecKoi U TeoMEeTpUYEeCKOW MPOrpecCHsiX Kak YHCIOBBIX IMOCIEIOBATEIbHOCTSIX
0co0Oro BHIA; 3HAKOMATCS OOYYAIOIIMXCS C MOHSATHSAMH  [EPECTAHOBKH, pAa3MEIIEHHs, COYeTaHHS U
COOTBETCTBYIOIIMMH (OpPMyJIaMu JUisi TOJCYETa HMX 4HCIA; BBOIATCS IOHATHS OTHOCHTENIBHOM YacTOThl M
BEPOSITHOCTH CIIY4aifHOTO COOBITHSI.

B naHHOM KJ1acce BEIyIIMMH METOIaMHU O0yUCHHUS MIPEMETY SBISIOTCS: 00BSICHUTEILHO-UIUTFOCTPATUBHBIN
U PENpPOTYKTHBHBIH, XOTS UCTOIB3YETCS ¥ YACTHYHO-TIOUCKOBBIN. Ha ypokax MCIONB3YIOTCS 3JEMEHTHI CIICAYIOIINX
TEXHOJIOTHI: TMYHOCTHO OPHEHTUPOBAHHOE 00yUeHIE, 00yUYCHUE ¢ MPUMEHEHHEM onopHbIX cxem, UKT.

Inanmpyemsble pe3yJIbTAThI H3yUeHUS YI€OHOTO MpeaMeTa
B xoze npenonaBaHus MaTeMaTHKHU B 9 Kiacce, paboOThl HaJ (POPMHUPOBAHUEM Y yUAIUXCS MEPCUYUCICHHBIX B
nporpaMMme 3HaHUM M yMEHHH cleayer oOpaliarh BHUMaHHE Ha TO, YTOObI OHM OBJIQJICBAIM YMEHHSIMHU
001eyueOHOr0 XapakTepa, pa3HOOOpa3HBIMH CIIOCO0aMU IESITEILHOCTH, TPUOOPETANIN OTIBIT:
- [VIAHUPOBAHUSI M  OCYIIECTBJCHHUS  &ITOPUTMUYECKOW  [ESATENbHOCTH, BBIMOJHEHUS 3aJaHHBIX U
KOHCTPYHUPOBAHUSI HOBBIX JITOPUTMOB,;



- peleHus pa3HOOOPa3HbIX KIACCOB 3a1a4 U3 PAa3IMYHBIX Pa3/eiioB, B TOM YHCIE 33ja4, TPEOYIOLHUX MOUCKa
MyTH ¥ CTIOCOOO0B PEIICHUS;

- UCCJICZIOBATENBCKON JICATeIbHOCTH, PAa3BUTHS HJIEH, TPOBEICHHUS IKCIIEPUMEHTOB, 0000IIECHHS, TOCTAHOBKH U
(hopMyTUpOBaHHs HOBBIX 337184,

- ICHOTO, TOYHOT0, IPAMOTHOI'O H3JIOXKEHUsI CBOUX MBICJICH B YCTHOM M NMHUCHMEHHOHM Pe4H, MCIHOIb30BAHUS
Pa3IUYHBIX S3BIKOB MaTEMATHKHU (CIIOBECHOTO, CUMBOJIMYECKOTO, TPadUIecKoro), CBOOOIHOTO mepexoa ¢ OJHOTO
SI3bIKA Ha APYTOW IS WILUTIOCTPALIUH, MHTEPIPETAINH, apT'yMEHTAIINU U JOKA3aTEIbCTBA;

- MPOBEICHUS TOKA3aTEeIbHBIX PACCYKICHUI, apryMEHTALUH, BBIIBUKCHHUS TUIIOTE3 U HX 00OCHOBAHHS,

- OWCKA, CHCTEMATHU3allMU, aHalu3a M Kiaccuukanuu uHGOPMAIMU, HCIOIB30BAHUS PA3HOOOPA3HBIX
UH(QOPMALNMOHHBIX HCTOYHHUKOB, BKIIFOYAs YUCOHYIO M CHPABOYHYIO JIUTEPATYPY, COBPEMEHHBIC HH(OPMAIIMOHHBIC
TEXHOJIOTUH.

MecTo npeaMera B y4eGHOM ILIaHe
CornacHo y4eOHOTO TUTaHa 00pa30BaTEBHOTO YUPEKISHUS HA U3YICHHE MaTeMaTHKH B 9 Klacce OTBOIMUTCS
180 wacoB u3 pacdeTa 5 4 B HEJIIO, [IPU ITOM pa3JielicHUe YacoB HA M3y4eHUE anreOpbl U TeOMETPUH CIeAyIolIee:
anreOpsl 108 yacoB u3 pacueTa 3 4 B HeIEIIO PH 36 yueOHBIX HEACISAX; TCOMETPUH 72 Yaca U3 pacdyera 2 4 B HEJIEIIO
mpu 36 y4eOHBIX HEIETsIX.

Conep:xanue yueOHOro nmpeamera
L. Paznen «Aaredopay
1. IToBTOpeHue (6 4acoB)
2. CpoiicTBa ¢pynknmii. KBagparnunasa pynkuus (24 yaca)
Oynkmus. CoiicTBa pynkmmii. KBaapaTHeiid TpexdieH. PasnoskeHue KBapaTHOTO TPEXUIeHa Ha MHOXKHTEIIH.
@Oynknug y = ax> + bx + ¢, eé coiicTa u rpaduk. HepaBeHCTBa BTOpOii CTENEHU ¢ OJHON MepeMeHHOH. MeTox
WHTEPBAJIOB.

IeJib: pacMpuTh CBEICHUS O CBOHCTBaX (DYHKIIMH, 03HAKOMHTH O0YUJaIOIIUXCS CO CBOWCTBAMHU U TPaQUKOM
KBaJpaTHuHOM (QyHKIUM, c()OPMHPOBAThL YMEHHE pelIaTh HEPABEHCTBA BUa ax> + bx + ¢>0 u ax? + bx + ¢<0, rae
a#0.

B Havane TeMbl cCUCTEMATH3UPYIOTCS CBeACHUS O (QyHKIMAX. [IOBTOPSFOTCS OCHOBHBIC MOHATHA: ()YHKIIHSA,
apryMeHT, o0JacTh ompejeiicHuss (yHKIUHU, Tpaduk. J[aloTcs MOHATUS O BO3PACTAHUU W YOBIBAaHHH (DYHKIUH,
MPOMEKYTKaX 3HAKOTIOCTOSHCTBA. TeM caMbIM co3aaeTcsi 6a3a Jjisl yCBOCHHS CBOMCTB KBAJPATHYHOW U CTCIICHHOM
(hyHKIMH, a TAKXKe IS JajJbHEHIIEro yriryOneHus: pyHKIMOHANBHBIX MPEICTABICHUN TP U3YYCHUH Kypca aureOpsl
Y Havall aHaju3a.

[ToATOTOBHTENBHBIM IIATOM K W3YYCHHIO CBOMCTB KBAaJPATUYHOW (PYHKITHH ABISETCA TaKXKe PacCMOTPEHHE
BOIIPOCa O KBAJIPaTHOM TPEXWICHE M €ro KOPHSAX, BBIACICHWU KBaJpaTa IBYWICHA M3 KBAaIpaTHOTO TpPEXWICHa,
Pa3IoKeHUH KBaPaTHOTO TPEXWICHA HA MHOXKUTEIH.

HW3yueHne KBaApaTHIHON ()YHKIMU HAYMHAETCS C PACCMOTPEHHMS (PYHKIUH y=axX>, €€ CBOWCTB M 0COOEHHOCTEH
rpauKa, a TaKKe APYTHX 9aCTHBIX BUAOB KBAJPaTHUHON QPyHKIMH — QYHKIUK y=ax’+n, y=a(x-m)> DTH cBeACHUS
WCTIONIB3YIOTCS ITPU M3YUYEHNUN CBOMCTB KBaIpAaTHYHOU QYHKIMH 001Iero Buaa. BaxkHo, 9T00bI 00yUaroniuecs NoHsIIH,
uro rpaduk QyHkuuu y = ax>+ bx + ¢ MOKeT ObITh MosrydeH U3 rpaduka QyHKIMH y = ax’ ¢ MOMOIIBIO JBYX
HapajuleNbHBIX HepeHocoB. IIpuémel mocrpoenus rpaduka (yHKUuMM y = ax’+ bx + ¢ oTpaOaThIBaroTCs Ha
KOHKpETHBIX mpuMepax. [Ipu 3ToM 0coboe BHUMAHUE CIEIyeT YACIUTh (POPMUPOBAHHIO Y OOYUAOLINXCS YMEHHUS
YKa3bIBaTh KOOPIUHATHI BEPIIUHEI TapaboJIbl, €€ 0Ch CHIMMETPUH, HANIPABJICHUE BETBEH MapadoIIbL.

IIpu u3yyeHun 3TOW TEMBI JalbHEHICE PA3BUTUE MOJIy4aeT YMEHUC HAXOIUTh MO TPaPUKy MPOMEKYTKU
BO3pacTaHUs U yObIBaHHUA (QYHKINH, a TAKOKE IPOMEKYTKH, B KOTOPHIX (DYHKIMS COXpaHIET 3HAK.

@OopMHUPOBAaHHE YMEHHUIT pelIaTh HepaBeHCTBA BHAA ax” + bx + ¢>0 ax? + bx + ¢<0, rae a£0, ocymmecTBaseTCS
C OMmopoi Ha cBeleHWs O rpaduke KBagpaTWIHOW (YHKIWW (HANpaBicHHE BETBEH Mapaboibl ee pacrooKeHUE
OTHOCHUTENILHO ocu OX).

VYyammuecst 3 HAKOMSATCS C METOZOM HHTEPBAJIOB, C TOMOIIBI0 KOTOPOTO PEIIAlOTCsS HECIOKHbIE PallHOHAIEHBIC
HEepaBEHCTBA.

VYyamecss 3HAKOMATCSI CO CBOHCTBAMHU CTCTICHHOW (PYHKIMHU y=X" IPH YETHOM W HEYETHOM HATYPaIbHOM
nokasareJje n.. BBoIuTcs TMOHSATHE KOPHS N-i CTCICHU.

3. YpaBHeHUs1 M HepaBeHCTBA ¢ 0AHOI nepemeHHoi (18 yacos)
enbie ypaBHeHHS. Y paBHEHHUE C ABYMS IEPEMEHHBIME U ero rpaduk. CHCTEMBI YpaBHEHHUI BTOPOW CTCIICHH.
Pemrenue 3a1a4 ¢ MOMOILBIO CUCTEM YPaBHEHUI BTOPOW CTEIICHH.

eJb: cucTeMaTU3UPOBaTh U O0OOIINTH CBEACHUS O PEIISHUH LENBIX C OJHOW TepeMeHHOU, BripabGoTaTh
YMEHHE peIIaTh MPOCTEHINNE CHCTEMBI, COIEpIKallde YpaBHEHHE BTOPOW CTENEHH C IBYMS IMEPEMCHHBIMH, U
TEKCTOBBIE 3a/1a4M C ITOMOIIBIO COCTABIICHHS TAKUX CHCTEM; BHIpa0OTaTh YMEHHE peIlaTh MPOCTEHIINE CHCTEMEI,
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CoJIep KaIliie ypaBHEHHE BTOPOH CTENECHU C IBYMs NEPEMEHHBIMH, M TEKCTOBBIEC 3aJjadl C MTOMOIIBIO COCTABIICHUS
TaKHAX CHUCTEM.

B sT0i1 Teme 3aBepinaercss M3ydeHHE PAIMOHAIBHBIX ypaBHEHUW C OJHOW mepeMeHHOo#l. B cBsi3u ¢ 3tum
MPOBOAMTCS HEKOTOpoe 0000IIeHne W yriayOleHue CcBeleHWH 00 ypaBHEHHSX. BBOASATCS TMOHSATHS IIEIOTO
PalMOHATIBPHOTO YPAaBHEHHS M €ro CTETCHH. Y4aluecs 3HAKOMATCS C PEIICHHEM YpaBHEHUH TPeThel CTENCHH U
YETBEPTOH CTENEHU C NOMOUIbIO PA3JIOKEHUsSI HA MHOXKUTEIM U BBEACHUS BCIIOMOraTeJIbHOM IepeMeHHOo. MeTton
pelIeHus ypaBHEHUH ITyTEM BBEJICHHS BCIIOMOTaTEIbHBIX IIEPEMEHHBIX OyIET MUPOKO UCTIONB30BaThCS AaIbHEHIIIEM
MPU PEIICHUU TPUTOHOMETPHYCCKHX, JIOTAPUPMIYCCKUX U IPYTUX BUIOB yPAaBHCHHUI.

B nanHo#l Teme 3aBepluaeMcs M3y4YeHHE CHCTEM YpaBHEHMI ¢ IByMs nepeMeHHbIMU. OCHOBHOE BHUMaHHUE
yAEJSETCSl CUCTEMaM, B KOTOPBIX OJHO U3 YpaBHEHUI MEepBON CTENEeHH, a Apyroe BTOpou. M3BecTHBIN ydaiqumcs
croco0 MOJICTAHOBKU HAXOJMT 3/I€Ch NaNbHEHIICe MPUMCHCHHUE U MO3BOJIACT CBOJIUTH PEUICHUEC TAKUX CHCTEM K
pEeLIeHHIO KBAJPaTHOTO YpaBHEHHUSI.

O3HaKOMJICHHE YYaIlMXCS C IpUMepaMH CHCTEM YpPaBHEHHH C IBYMS IEpPEMEHHBIMH, B KOTOpPHIX 00a
YpaBHEHHS BTOPOH CTENEHH, JOIDKHO OCYIIECTBIATHCS C JOCTATOYHON OCTOPOKHOCTHIO M OTPAHUYMBATHCS
MPOCTEUIIMMH IPUMEPAMH.

[IpuBnedenne M3BECTHRIX 00yYaIOMMUMCS TpaUKOB TIO3BOISIET MPUBECTH MPUMEPHI TPahUIECKOTO PEIICHNS
cucteM ypaBHeHHHA. C TOMOIIBIO TpadpUIecKux MpeaCTaBICHUH MOKHO HATJIITHO TIOKA3aTh YUAIIHMCS, YTO CHCTEMBI
IBYX YpaBHEHHH C JABYMs IEPEMEHHBIMH BTOPOW CTETIEHH MOTYT UMETh OJIHO, /IBa, TPH, YEThIpE PEIICHUS WIH He
UMETb PELICHUH.

Pa3paboTaHHBIi MaTEeMaTUYCCKUH ammapar MO3BOJISET CYIIECTBEHHO PACHIMPHUTH KIIACC COJCPIKATCIBHBIX
TEKCTOBBIX 3aJ]a4, PEILIAEMBIX C IIOMOILBIO CUCTEM YpaBHEHUH.

4. YpaBHeHUs 1 HEPABEHCTBA C IBYMs NlepeMeHHbIMH (12 yacoB)

VYpaBHeHHUS ¢ OBYMS NEPEeMEHHBIMU U ero Tpaduk. ['paduueckuii cmocod pernieHuss CUCTEM ypaBHEHHH.
Pemenne cucteM ypaBHeHMI BTOpOW cTerneHH. PeleHue 3aa4 ¢ MOMOIIBIO CUCTEM ypaBHEHHN BTOPOU CTEIEHHU.
HepagencTBa ¢ aByms nepeMeHHBIMU. CHCTEMBI HEPAaBEHCTB C IByMs IIepeMeHHBIMHA. HekoTophie IpuéMBI pemeHus
CHCTEM YpaBHEHHUI BTOPOH CTETIEHH C ABYMS IIEPEMEHHBIMHU.

5. Iporpeccuu (14 yacon)
Apudmernueckas u reoMmerpudeckas nporpeccur. DopMynbl n-ro YICHa W CYMMBI MEPBBIX N WICHOB
nporpeccuu. beckoHeuHO yOBIBaIOIast TEOMETPHYECKAS POTPECCHSL.

Heaw: gate  moHATHA 00 apudMETHYCCKOW U TIEOMETPUYECCKON MPOrPECCHSX KaK  YHCIOBBIX
MOCJIEIOBATEILHOCTAX 0COOOTO BH/IA.

IIpu u3yyeHuu TeMbl BBOAUTCS MOHATHE IOCIEAOBATEIBHOCTH, PA3bICHSIETCS CMBICH TEPMHHA «n-d 4JieH
MIOCJIEIOBATEIEHOCTIY, BBIPA0ATHIBACTCS YMEHHE HCIIONB30BaTh MHAEKCHOE O0O3HaueHWe. DTH CBEACHHS HOCST
BCITOMOTATENLHBIA XapaKTep U UCIIONB3YIOTCS IS H3ydeHUsT apu(PMETHIECKON U TEOMETPUIECKON TPOTPECCHIA.

Pabora ¢ ¢opmymamMu n-ro WieHa ¥ CyMMBI HEpPBBIX N WICHOB INPOTPECCHH, IOMHMO CBOETO OCHOBHOTO
Ha3HAUCHUs, IO3BOJSIET HEOJHOKPAaTHO BO3BpAINAThCAd K BBIYMCICHHSM, TOXKIAECTBEHHBIM IPeoOpa3oBaHUsM,
peIIeHUI0 ypaBHEHHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcsi XapaKTepUCTHUECKHE CBOWCTBA apU(PMETHUECKOH W TE€OMETPHUYECKOH MPOTrpeccui, 4To
MO3BOJIIET PACIIUPUTH KPYT MpeaiaraeMbix 3aau.

6. JiieMeHThbI KOMOMHATOPHKH H TeOPUHU BeposiTHOcTel (13 yacoB)
Kom6unaTopHoe npaBuiio ymHOXeHus. [lepecraHoBKY, pa3merieHus, couetanusi. OTHOCHTENIbHASL YacTOTa U
BEPOSITHOCTB CITy4aliHOTO COOBITHSI.

eab: 03HAKOMUTD YYAIIUXCS C MOHATHAMH EPECTAaHOBKH, Pa3MEIICHHUS, COYETAaHHS I COOTBETCTBYIOIIMMU
(hopMymaMu IS TOICYETa UX YUCIIa; BBECTH IMOHATHS OTHOCHTEIEHON YaCTOTHI ¥ BEPOSITHOCTH CITy9aifHOTO COOBITHSI.

W3ydenune TeMbl HAUMHACTCS C PEIICHUS 33/1a4, B KOTOPBIX TpeOyeTcsl COCTaBUTh T€ WM MHbIE KOMOMHAIINN
3JIEMEHTOB H. MOJCYUTATH UX YHCIO. Pa3psacHsieTcs KOMOWHATOPHOE MPABHUIO YMHOXKECHHS, KOTOPOE HCHOIHATCS B
JATbHEWIIIEM TPHU BBIBOIE (HOPMYIT IS TIOJCYETA YHCIIa TIEPECTaHOBOK, pa3MelleHnid U codetanuil. [Tpu nzydennn
JAHHOTO MaTepHaja HeoOXOIUMO OOpaTHTh BHUMAHHE OOYYAIOIIMXCS HA PA3JIMYUE MOHATHUH «pa3MeIleHHE» WU
«COYCTaHHEY», CPOPMHUPOBATH Y HUX YMCHHE OIIPEICIIATh, O KAKOM BHJIC KOMOMHALIUI HICT PeUb B 3a/1a4e.

B nanHHOIl Teme ydamuecs: 3HAKOMSTCSI C HauajJbHBIMU CBEICHUSIMHU M3 TEOPUHU BeposiTHOCcTeW. BBomsTcs
MOHATHS «CITy4ailHOE COOBITHEY, KOTHOCHTEIIbHAS YAaCTOTAY, «BEPOSITHOCTh CIIy4ailHOTO COOBITHY.

PaccmatpuBaroTcsi CTaTUCTUYECKUN M KJIACCHUYECKUH MOJAXOJIbl K OMPEJCICHUI0 BEPOSITHOCTH CIIy4allHOTO
coObITHsI. BaxkHOo 0OpaTHTh BHHMAaHHME YYaIIMXCS HA TO, YTO KJIACCHYCCKOE OMPEICICHUEC BEPOSTHOCTH MOYKHO
TMPUMEHSTH TOJIBKO K TAKAM MOJEISIM PEaIbHBIX COOBITHI, B KOTOPHIX BCE UCXOBI SBISIFOTCS PABHOBO3MOYKHBIMH.

7. lloBTOpeHue (21 yac)



Ienb: moBTOpEeHNE, 0000IICHNE M CHCTEMAaTH3aIlusl 3HAHWH, YMEHHM W HAaBBIKOB IO anreOpe OCHOBHOM
0011e00pa3o0BaTeTLHOM IITKOJIBI.

II. Pazgea «I'eoMeTpusi»

1. IToBTOpeHue (6 yacon)

2. Bextopsl. [ToBTopenne (13 yacos)

Ionstue BexTopa. PaBeHcTBO BekTOpOB. ClI0KEHUE M BEIYUTAHUEC BEKTOPOB. Y MHOKEHHE BEKTOpA HA YHCIIO.
PasnoxeHne BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BeKTOpaM. KoopIuHAThI BEeKTOpa.

Leap - HAYYHUTH yYAIIUXCS BHIOJIHATE NSHCTBHS HAJl BEKTOPAMHU KaK HAIPABJICHHBIMHU OTPE3KaMH, YTO BaXKHO
JUTSL IPUMEHEHUSI BEKTOPOB B (PH3HKE; IO3HAKOMUTH C HCIIOJIH30BAHUEM BEKTOPOB M METOJIa KOOPAUHAT MPH PEIICHUU
TeOMETPUYECKHX 3ajau.

Bexrop onpenensieTcs Kak HaIIPaBICHHBIA OTPE30K U ICHCTBHS HAJl BEKTOPAMHU BBOJATCS TaK, KaK 3TO IPHUHATO
B QH3HKe, T. €. KaK JCHCTBUS C HANPaBICHHBIMU OTpe3kaMu. OCHOBHOE BHIMAaHUE JOJDKHO OBITh yIEIEHO BEIPaOOTKE
YMEHHH BBITIONHATH OIEpPalMM HAJ BEKTOpaMH (CKIAABIBATH BEKTOPHl 10 TIpAaBMJIaM TPEYTONbHUKA U
mapajenorpaMMa, CTPOWTh BEKTOp, PaBHBIM Pa3HOCTH JABYX [aHHBIX BEKTOPOB, a TakKKe€ BEKTOp, PaBHBII
MIPOM3BEICHUIO TaHHOTO BEKTOPa HA TaHHOE YHUCIIO).

3. Metoa koopaunat (13 yacos)
Ipocreiimue 3amauyd B KOOpAMHATAX. YPABHCHUS OKPYXXHOCTH u mpsiMoil. [IpuMeHeHHE BEKTOPOB U
KOOPJMHAT IPU PEIICHUY 3a/1a4.

Hear - Ha npumepax Mmoka3piBaeTCs, KaK BEKTOPHI MOTYT MPHUMEHATHCS K PEIICHUI0 TCOMETPHYCCKHX
3aga4. Jlemoucrpupyercs: 3G HeKTHBHOCTh MPUMEHEHHs (GOPMYIT Uil KOOPIMHAT CePEeluHbI OTPE3Ka, PACCTOSHHUS
MEXAy ABYMs 'TOUYKaMH, YPaBHEHHUII OKPYKHOCTH U MPSMON B KOHKPETHBIX F€OMETPUYECKUX 33]a4aX, TeM CaMbIM
JlaeTCsl Mpe/ICTaBICHUE 00 M3yUYEeHHH TeOMETPUIECKUX (QUTYD C MOMOIIBIO METO/IOB ATreOpbl.

4. CoOTHOILIEHUSI MKy CTOPOHAMH U yIJIaMHu TpeyrojibHuka (14 yacoB)

CkassipHOe IpOU3BEICHHE BEKTOPOB

CuHyc, KOCHHYC U TaHreHC yria. Teopembl CHHYCOB M KOCHHYCOB. PeriieHue TpeyronbHUKOB. CKalspHOe
MPOU3BEICHUE BEKTOPOB H €0 MPUMEHEHHE B TCOMETPHUYCCKIX 3a/1a4ax.

Hens - pa3BuTb yMEHHE yuyallUXCA MPUMEHATh TPUTOHOMETPUYECKHM ammapar IpU pelIeHUU
TeOMETPUUECKUX 3ajau.

Cunyc u kocunyc mroboro yriaa or 0 mo 180 BBOZSTCS € NOMOLIbIO €AMHWYHOM IIOJIyOKPY>KHOCTH,
JIOKa3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOJMTCSI €1lie OHa (hopMyJia IUIOMIaAN TPEyroibHIKa (0JI0BHHA
MPOU3BEACHHS ABYX CTOPOH Ha CHHYC yIJIa MEXIy HUMH). DTOT anmapaT IPUMEHSIETCS K PEIICHUIO TPEYTOIbHUKOB.

CkanspHOE IPOU3BEICHNE BEKTOPOB BBOIUTCS KaK B (hH3HKE (IPOU3BEACHHUE [UIMH BEKTOPOB HA KOCHHYC YIia
MEXAy HMMH). PaccMaTpuBaroTCsl CBONCTBA CKaJIAPHOTO TPOM3BEICHHUS M €r0 INPHMECHEHHE IIPH PEIICHUU
TEOMETPUYECKHX 3aad.

OcCHOBHOE BHIMaHHUE CIEAYET yACIUTh BEIPAOOTKE MPOYHBIX HABBIKOB B IIPIMEHEHUH TPUTOHOMETPHUECKOTO
anmnapaTa IpH pelICHIH TeOMETPHUYECKHX 3a/1ad.

5. linHA OKPY/KHOCTH M ILUIOMAAb Kpyra (14 yacos)

IIpaBunbHBIE MHOTOYroabHUKH. OKPYXKHOCTH, OIMCAHHAS OKOJIO IPAaBUJIBHOTO MHOTOYTOJIBHUKA U BIIUCAHHAS
B Hero. [locTpoeHne npaBUIIbHBIX MHOTOYTOJILHUKOB. J[miHa okpyskHOCTH. [Tnomans kpyra.

Ieanb - pacliupuTh 3HAHUE YyYalllUXCSl O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHSTHS JUIMHBI OKPY>KHOCTH U
TUTOIAAN KPYyTa U GOPMYIIBI JUTS UX BEIUUCICHHS.

B Hawane Templ maeTcs ompenesieHHE MPaBWIHPHOTO MHOTOYTOJBHHKA M PACCMATPUBAIOTCS TEOPEMBI 00
OKPY>KHOCTSIX, ONMHCAHHOW OKOJIO NMPAaBHJIBHOTO MHOTOYTOJIFHMKA W BIHMCAHHOH B Hero. C IMOMOIIBIO ONHCaHHOM
OKPY>KHOCTH PEIIAlOTCS 3aaud O TIOCTPOCHUH IPABMIIBHOTO MIECTUYTOIBHAUKA M MPABIIIBHOTO 21-yTOJIBHUKA, €CIH
JIaH TPaBUJIBHBIN M-YTOJbHUK.

@DopMyITBl, BEIpaXKaIOIIHe CTOPOHY MPABHIHFHOTO MHOTOYTOJIBHUKA M PAANyC BIIMCAHHOMN B HETO OKPYKHOCTH
yepes paauyc OMUCAHHON OKPYKHOCTH, UCIIONB3YOTCS IPU BBIBOIE (hOPMYIT JUTMHBI OKPYKHOCTH U ILIOIAIU KpyTa.
BriBog omupaercs Ha MHTYUTHBHOE NPEACTABICHUE O MpeAesie: IPU HEOTpaHMYEHHOM YBEJIMYEHUHU YHCIa CTOPOH
MPaBUJIBHOTO MHOTOYTOJIbHUKA, BIUCAHHOTO B OKPYXHOCTB, €r0 IIEPUMETP CTPEMUTCS K JIJIMHE STOM OKPY>KHOCTH, a
TUIOMIA/Ib - K TUIOIIAIU KpYyra, OrPaHUY€HHOTO OKPY>KHOCTBIO.

6. HayasbHble cBeleHUs1 U3 cTepeoMerpuH (3 yaca)

IIpenmet crepeomerpun. ['eomeTpruecKue Tena U MOBEPXHOCTH.

MHororpaHHUKH: TpU3Ma, MapajuieNienune], TupamMmuaa, GopMymsl Ui BEIYUCICHHS UX 00beMoB. Tema u
MTOBEPXHOCTH BPALICHUS: LIIHHAP, KOHYC, chepa, map, GOopMyI bl s BEIYUCICHHAS UX IUIONAel TOBEPXHOCTEH 1
00BEMOB.



Leanb - 1aTh HAYaIbHOE TPEICTABICHUE O TEJIaX U MOBEPXHOCTSAX B MPOCTPAHCTBE; MO3HAKOMHTH YUAIMXCSI C
OCHOBHbIMH (HPOPMYJIaMHU JIJIs BEIYUCIICHHS TUIOLIAJIeH TTOBEPXHOCTEH 1 00bEMOB TElL.

PaccMoTpeHne MpOCTEHIINX MHOTOIPAaHHUKOB (IPU3MBbI, Mapajuiefienuiena, MupaMuasl), a TakKe Tel U
MOBEPXHOCTEH BpalieHus ([IUIUHApa, KOHyca, chepsl, mapa) MpoBOIUTCS Ha OCHOBE HATJISIHBIX MPEACTaBIeHUH, 0e3
MPUBJICUEHHS] AKCHOM CTEPEOMETPHU.

7. lloBTOpeHue (9 yacon)
]_lem,: HOBTOpeHI/Ie, 0606III€HI/IC U cUCTEMaTHu3alus 3HaHI/II7[, yMeHI/[ﬁ 1 HAaBBIKOB IO I'€OMETPUHN OCHOBHOI1

00111600pa30BaTENILHON IIIKOJIEI.

Y4yeOHO-TEeMAaTHYECKHH TIaH

Neni/m Pa3gensl kypca Koa-Bo 1yacos Koa-Bo
KOHTPOJbHBIX
padoT (4ac)
Pa3ngen «Aaredpa»

1 IToBTOpEHUE 6 -
2 CaotictBa ¢yHkiui. KBagparnanas QyHkmmst 24 2
3 YpaBHEHHS ¥ HEPABEHCTBA C OJHOM IepeMeHHON 18 1
4 YpaBHEHUS ¥ HEPABEHCTBA C JIBYMS TIEpEMEHHBIMH 12 1
5 IIporpeccun 14 1
6 DieMeHThl KOMOMHATOPUKH B TEOPUHU BEPOSTHOCTEH 13 1
7 HTtoroBoe MoBTOpEHNE Kypca areOpsl 21 1

Hroro 108 7

Paspea «I'eomerpus»

1 IToBTOpEHUE 6 -
2 Bexrops1. [ToBTOopenue. 13 1
3 Merton KoOpAWHAT 13 1
4 COOTHONICHHS MEX Ty CTOPOHAMH U YTJIAMHU TPEYTOJIbHHUKA 14 1
5 JlnmnHa OKPYKHOCTH M IUIOMAh KPyTa 14 1
6 HauanbHbIe CBEICHUS U3 CTEPEOMETPHH 3 -
7 IToBTOpEHUE KypCa reOMEeTpUHN 9 1

Hroro 72 5

BCET'O 180 12

IInanupyeMble pe3yJibTaThl H3y4YeHHsI Y4eGHOTO MpeaMeTa

B xoje npenogaBanusi MaTeMaTHKH B 9 kiacce, paboThl HaJl GOPMHUPOBAHUEM Y YUAIUXCS [EPEYMCICHHBIX B
nporpaMMme 3HaHUM M yMEHHH cleayer oOpaiiarh BHUMaHHE Ha TO, YTOObI OHM OBJIQJICBAIM YMEHHSIMHU
0011ey4eOHOT0 XapakTepa, pa3Ho0O0pa3HBIMU CTIIOCO0aMU AESITETLHOCTH, IPUOOPETAIN OTIBIT:

- IVIAHUPOBAHHUS U  OCYIICCTBICHHUS  AITOPUTMUYECKON  NIEATCIBHOCTH, BBIMOJIHCHUS 3aJaHHBIX U
KOHCTPYUPOBAHHS HOBBIX aJITOPUTMOB;

- pelieHusT Pa3HOOOPAa3HBIX KJIACCOB 3a/1a4 M3 Pa3IMYHBIX Pa3/ICioOB, B TOM YHUCIIC 3ajad, TPEOYIOIIUX MOKUCKa
MYTH B CHOCOOOB PEIICHHUS;

- UCCIICIOBATEIbCKON NESITEIBHOCTH, PA3BUTHS UJCH, TPOBEACHUS YKCIICPUMEHTOB, 0000IICHHS, TOCTAHOBKH H
(hopMynUpOBaHHs HOBBIX 337184,

- ICHOTO, TOYHOT0, IPAMOTHOI'O H3JIOXKEHUsSI CBOUX MBICJICH B YCTHOM M NMHUCHMEHHOH Pe4H, MCIHOIb30BAHUS
Pa3IUYHBIX S3BIKOB MaTEMATHKHU (CIIOBECHOTO, CUMBOJIMYECKOTO, TPaPUIecKOro), CBOOOIHOTO Mepexoa ¢ OJHOTO
S3bIKa HA APYTOil ISl MILTIOCTPALIUK, HHTEPIPETALMI, apIYMEHTALUH U J0Ka3aTeIbCTRA,

- IPOBEJICHUS JIOKA3aTEIbHBIX PACCYKICHUH, apryMEHTAIMH, BBIIIBU)KEHHSI TUIIOTE3 U UX 000OCHOBAHUS;

- IOMCKA, CHUCTEeMAaTH3alliH, aHajlh3a M KiacCupuKauuu HHPOPMAIMK, HCIOIb30BAHHUS Pa3HOOOPA3HBIX
UH(QOPMALNMOHHBIX HCTOYHHUKOB, BKIIFOYAs YUCOHYIO M CHPAaBOYHYIO JIUTEPATYPY, COBPEMEHHBIC HH(OPMAIIMOHHBIC
TEXHOJIOTUH.

B pe3yabTare H3y4eHHs] MATEeMATHKH B 9 KjIacce yqalIuecs: J0JKHbL:
3HATH/MOHUMATD’
Auarebpa
e CYIIECTBO MOHATHS MAaTEMATHYECKOTO JOKA3aTENbCTBA; IPHBOAUTH IIPHMEPHI JOKA3aTeIbCTB;
e CYIIECTBO MOHATHSA aNTOPUTMA; IIPUBOAUTH HPUMEPHI ATOPUTMOB;
® KaK HCIIONb3YIOTCS MaTeMaTHdeckue (pOpPMYIIb, yPAaBHEHUA U HEPABEHCTBA; IIPUMEPH] MX NPUMEHEHHS JUIs

! TloMuMO yKa3aHHBIX B JAHHOM Pa3/ieNie 3HAHUH, B TPEOOBaHHUs K YPOBHIO MOATOTOBKH BKIFOUAOTCS U 3HAHUS, HEOOXOIUMbIE
JUISL IPUMEHEHHS TIEPEUNCIIEHHBIX HIKE YMEHUH.
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pemeHns MaTeMaTHIeCKUX U IPaKTHYECKUX 3a1a4;

® KaK MaTEMaTHYEeCKH OIpeIesieHHbIe (YHKIMH MOTYT OIMCHIBATh pPEANbHBIC 3aBHCHMOCTH; TPHUBOIUTH
MPUMEPHI TAKOTO OTIMCaHHUS;

® KaK MOTPEOHOCTH MPAKTUKH NPHUBENM MAaTEMAaTHYECKYI0 HAyKy K HEOOXOAWMOCTH PACHIMPEHHS MOHATHS
YHCTIa,;

® BEPOSATHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYXKAIOMIETO MHpPa; MPHUMEPHl CTAaTHCTUYECKHUX
3aKOHOMEPHOCTEHN U BHIBOJIOB;

® CMBICJ HJA€aTU3alWHu, MO3BOJIIOIIECH pelmarh 3ajaud peajlbHON JEHCTBUTENLHOCTH MaTeMaTHYECKUMU
METOAAaMH, IPUMEPHI OIIMOOK, BO3HUKAOIIUX MPHU HIICATU3AIUH.

I'eomerpus

CYHIECTBO MOHATHUA MATEMATUYCCKOT'O JOKA3aTCIbCTBA,; IPUBOANUTH HPUMEPHI JOKA3aTCILCTB,

KakuM 00pa3oM TeoMeTpHs BOSHHUKIIA U3 TMPAKTHUECKHUX 337a4 3eMJIEMEPHsT; MPUMEPHI TEOMETPUIECKUX OOBEKTOB U
YTBEPXKACHUN O HUX, BXKHBIX JIJISl IPAKTUKH;

CMBICJT WJeaN3alliy, MO3BOJISIONICH pellaTh 3a/laqyd peaibHON JEMCTBUTEIHLHOCTH MaTeMaTHYECKUMU METO/IaMH,
MIPUMEPHI OITMOOK, BOSHUKAIONTUX TTPH HICATH3AIIHH.

YMETH
Auarebpa

® COCTaBJIATh OYKBCHHBIC BBIPAXKCHHUS U (POPMYJIBI 110 YCIOBUSM 3a/a4; OCYHICCTBISATh B BBIPAKCHUSAX H
(hopMynax YHCIOBBIC MOACTAHOBKH M BBINOJIHATH COOTBETCTBYIOIIWC BBIYUCICHHS, OCYIICCTBIATH IOJCTAHOBKY
OJTHOTO BBIPAXKEHHUSI B IPYroe; BEIPAXKaTh U3 (GOPMYIT OJHY IEPEMECHHYIO Yepe3 OCTANIbHbIC;

® BBITIOJIHATH OCHOBHBIC JICHCTBUS CO CTCICHSAMH C ICIBIMH II0KA3aTCIIMH, C MHOTOWICHAMH U C
anreOpandecKuMu PpOoOSMH; BBIIOTHATH PA30KEHHE MHOTOWICHOB Ha MHOXKUTEINH; BBIIOJIHATH TOXIACCTBCHHEIC
npeoOpa3oBaHus PallMOHAIHHBIX BRIPaKEHHH;

® IIPUMEHSTH CBOWCTBA apu(PMETHICCKUX KBAIPATHBIX KOPHEH JIJIs BHIYUCIICHHUS 3HAUCHUN U TPeoOpa3oBaHM
YHCIIOBBIX BRIPKEHHH, COACPIKAIINX KBaIPaTHRIC KOPHHY;

e pemaTh JIMHEHHbIC, KBAJAPATHbIC YPaBHEHUS W pallOHAJbHBIC YPABHEHHS, CBOIIIINECS K HUM, CHCTEMBI
JIBYX JINHCWHBIX YPaBHCHUI U HECIIOKHBIC HEIMHCIHBIC CUCTEMEI,

® peIaTh JMHEHHBIC U KBaIPATHBIC HEPABCHCTBA C OJTHOW TICPEMCHHOM U X CHCTEMEI,

® peliaTh TEKCTOBBIC 3aJauydl alreOpanyecKUM METOJOM, HHTEPIPETUPOBATh MOJYYCHHBIH pPE3yJbTarT,
MPOBOUTE OTOOP PEIICHUA, UCXO 13 GOPMYIUPOBKY 3a/1a4H;

® 1300pakaTh YUCIIa TOYKAMH Ha KOOPAMHATHOM MPSIMOIA;

® OIPEACTATh KOOPAWHATHI TOYKH IUIOCKOCTH, CTPOWUTH TOYKH C 3aJaHHBIMH KOOpAWHATAMH; H300pakaTh
MHOECTBO PEIICHHUI JIMHEMHOTO0 HEPaBEHCTRA;

® pacro3HaBaTh apu(METHIECKIE U TEOMETPHUIECKUE TPOTPECCHUH; PEIIaTh 3aJa9l C IPUMEHEHHEM (POPMYIIBI
00111er0 YJIeHa M CYMMBI HECKOJIBKUX MEPBHIX WICHOB;

® HaXOJIWUTh 3HA4YCHHS (QYHKIWHU, 3aJaHHON (popmysol, Tabnuien, rpadukoM IO €€ apryMeHTY; HaXOIUTh
3HaYeHHE apryMeHTa 10 3HaYeHUIO PYHKITUH, 3alaHHOM IpaKOM WM TaOJIHIICH;

® OMpEICTATh CBOIMCTBAa (DYHKIMH IO e rpaduKy; MPUMEHSATh Tpa@UeCKUe MPEICTABICHUS MPH PEIICHUH
YpaBHCHHI, CHCTEM, HEPABCHCTB;

® OMICHIBATH CBOWCTBA M3YYCHHBIX (DYHKIIHIA, CTPOUTH UX rpaduKu;

HCIOJb30BAaTh MPHOOPETEHHBbIE 3HAHUS M YMEHHS] B NMPAKTHYECKOH eATEIHHOCTH W MOBCETHEBHOI
JKU3HM IS

e BHIMOJTHEHHUSI pacueToB Mo (opmynam, JUis cocTaBieHHs (OpMyI, BBIPAKAMOUIMX 3aBUCHMOCTH MEXKIY
peaybHBIMH BEIMYMHAMU; [Tl HAXO0XKICHUSI HYKHOM (hOPMYJIbI B CIIPABOYHBIX MaTepuaiax;

® MOJICTUPOBAHMS MPAKTHYECKUX CHUTYAIlMd M UCCICIOBAHWU MOCTPOSHHBIX MOJENEH C HUCIOJIb30BaHUEM
amnmapara anreopsr;

® OMHUCAHUSI 3aBUCUMOCTEH Mexay GH3MYECKUMH BEIHYUHAMH COOTBETCTBYIOIIUMH (OpMYJIaMu, IMpH
UCCIICIOBAaHUY HECTIOXKHBIX MPAKTUICCKUX CUTYAITHIA;

® HHTEPIPETAIMH TPAPUKOB PEaTbHBIX 3aBUCHMOCTEH MEKAY BEITUIUHAMH.

DJIeMeHTbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEMH

MIPOBOAUTH HECJIOXKHBIE TOKA3aTeNbCTBa, MOAyYaTh MPOCTEHIINE CIEICTBUS U3 U3BECTHBIX WM paHee MOJYyYEeHHBIX
YTBEPKJACHUH, OLIEHUBATh JIOTUIECKYIO TPAaBWILHOCTD PacCyXIECHUH, UCTIOIh30BaTh MPUMEPHI I HIUTFOCTPAIIUU U
KOHTPIIPUMEDHI JIJIS1 OTIPOBEPIKEHUS YTBEPKICHUH;

W3BIIEKaTh HH(DOPMAIHIO, TIPEJCTABIICHHYIO B TA0JIMIIaX, HA TUarpaMMmax, rpadukax; COCTaBIIATh TaOIHUIIBI, CTPOUTH
JMarpamMMBbl U Tpa(uKH;

pemath KOMOWHATOPHBIE 3aJa4yd ITyTEeM CHCTEMAaTHYeCKOTO Tiepebopa BO3MOXKHBIX BapHaHTOB, a TakkKe C
WCTIOJIb30BaHUEM TIPaBHUJIa YMHOKEHUS,
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BBIYUCIIATH CPEIHIE 3HAUCHUS PE3YIIbTATOB H3MEPEHHIA;

HaXOJIUTh YaCTOTY COOBITHS, HCIIONB3Ys COOCTBEHHbBIE HAOIIOACHUS B TOTOBBIE CTATUCTHYECKUE JAHHBIE

HaXOJHUTh BEPOSTHOCTHU CIyYalHBIX COOBITHH B IPOCTEHIIINX CITydasx;

HCNOJb30BaTh NMpHoOpeTeHHbIe 3HAHUA M YMEHHs B NMPAKTHYeCKOil 1eATeJbHOCTH U MOBCeIHEBHOMN KH3HU
s

- BBICTpaWBaHMsI apTyMEHTAINH MPH JI0Ka3aTeIbCTBE (B opMe MOHOJIOTA U IUajiora);

- pacro3HaBaHUs JIOTUYCCKH HEKOPPEKTHBIX PACCYKICHUM;

- 3aIKACU MaTEMAaTUICCKUX YTBEPKICHHM, TOKA3aTCIILCTR;

- aHAJIM3a PEANbHBIX YUCIIOBBIX JAHHBIX, IPEIICTABICHHBIX B BUJIC IUATPaMM, IpaUKOB, TA0JIHII;

- peLICHHS MPAaKTUYECKUX 33a]]a4d B IOBCETHCBHOMN U TPO(ECCHOHAIBHON JEITEIBHOCTH C UCTIONE30BAaHUECM JACHCTBUMA
C YHCIIaMH, POIICHTOB, JJTUH, IUIOINAACH, 00bEMOB, BPEMEHH, CKOPOCTH;

pemeHns yu9eOHBIX U MPAKTUHICCKHUX 3a/1a9, TPEOYIOMNX CHCTEMaTHIECKOTo Iepedopa BapHaHTOB;

CpaBHEHWS [IIAHCOB HACTYIUICHHS CITyYailHBIX COOBITHH, OIICHKH BEPOSITHOCTH CITyJafHOTO COOBITHS B TIPAKTHUECKUX
CUTYyaIUsX, COTIOCTABIICHUS MOJIETH C peaIbHON CUTYyalueH;

TMIOHUMAHHSA CTATUCTHYECKUX YTBEPKICHHIH.

I'eomerpus

MOJB30BATHCA TCOMETPUUCCKUM SA3BIKOM JJI OIIUCAHUA MPEAMETOB OKPYKAIOLICTO MUPaA,;

pacro3HaBaTb rcOMETPUICCKHUC (i)I/IprI)I, pa3anvaTh UX B3aUMHOC PACIIOJIOKCHUEC,

1/1306pa>1<aTL TreOMETPUICCKUC q)HprI)I; BBITIOJHATD YEPTCIKU MO YCIOBUIO 3a4a4; OCYHICCTBJIATH Hp€06pa30BaHI/I$I
uryp;

pacrio3HaBaTb Ha YCPTECIKAX, MOJACIIAX U B OKpY)Ka}OIHGﬁ 00CTaHOBKE OCHOBHEIE IMpOCTPAaHCTBCHHLIC TCJIA, I/1306pa)KaTL
X,

B MPOCTEHIINX CIydastX CTPOUTH CEUEHHS M Pa3BEPTKH MPOCTPAHCTBEHHBIX TEIT;

IIPOBOJUTH OIIEPALUU HAJl BEKTOPAMHU, BEIYUCIIATH JUIMHY U KOOPAUHATEI BEKTOPA, YIOJI MEX1Y BEKTOpaMU;
BBIYHCIIATH 3HAYSHHUS TEOMETPUUECKUX BEITUYMH (IUIHH, YTIIOB, TUIOIIaIeH, 00EMOB); B TOM YHCIE: U yIiioB oT 0
0 180° OIMPCALCIIATL 3HAUCHUSA TPUTOHOMCTPUICCKUX (bYHKIII/Iﬁ IO 3aJaHHBIM 3HAUYCHUAM YTIJIOB; HAXOAUTb 3HAUCHUA
TPUTOHOMETPUUECKHUX (PYHKITHH 110 3HAYSHHUIO OJHOHN M3 HUX, HAXOJIUTh CTOPOHBI, YTIIBI U TUIOIIATH TPEYTOJIbHUKOB,
JUTHHBI JIOMaHBIX, YT OKPY>KHOCTH, IIOMAJAeH OCHOBHBIX T€OMETPHUIECKUX GUTYD U (PUTYP, COCTABICHHBIX U3 HUX;
peuiaTtb recOMETPpUICCKUC 3a/la4u, onrupasCb Ha U3Yy4YCHHBLIC CBOIiCTBa (1)I/Il“yp M OTHOIICHUH MCKAY HUMH, IPUMCHAA
JOMOJIHUTCIIbHBIC TOCTPOCHU, anre6pa1/mecxm71 u TpI/IFOHOMeTpI/I‘-IeCKI/Iﬁ armnapar, COO6pa)K€HI/I$I CUMMCTPUHU;
MpOBOAUTH AOKA3aTCJIbHBIC PACCYKACHHUA IIPU PCHICHUU 3aJa4, HUCIIOJb3ysl U3BECTHBIC TCOPEMBI, 06Hapy>KI/IBa${
BO3MOXHOCTH JJId UX UCITIOJIBb30BAHUAA,

peuiaThb HpOCTeﬁMHe IJIaHUMCTPUICCKUC 3a/1a4U B IIPOCTPAHCTBE,

HCIOJIb30BAaTh NPHOGpPEeTEeHHbIE 3HAHUS U YMEHHs B IPAKTHYECKOIi 1eATeIbHOCTH M OBCEIHEBHOI JKU3HU
IS

ONHUCAHUs pealbHBIX CUTyallui Ha SI3bIKE T€OMETPHUH;

pacdeToB, BKIIOYAIOIINX MPOCTEHUIITHE TPUTOHOMETPUIECKIE (POPMYJIBI;

peUICHUA reOMETPUICCKUX 3a4a9 C UCIIOJIB30BAHUEM TPUTOHOMETPHUN

pemICHUA TMPAaKTHYECKUX 3aJia4, CBA3AHHBIX C HAXOXIACHUEM TCOMCTPHUYCCKUX BCINYUH (I/ICHOHBSy}I pu
HeO6XOL[I/IMOCTI/I CIIPABOYHUKHN U TEXHUYCCKUC CpeI[CTBa);

MOCTPOCHHUH TeOMETPUIECKUMH MHCTPYMEHTaMH (JIMHEHKa, YTOJIbHUK, IIUPKYJIb, TPAHCIIOPTHP).

YueOHO-MeTOoANYECKOE H MATEPHATBHO-TEXHIYeCKoe o0ecniedeHre 00pa30BaTeIbLHOI0 NMpouecca

1. Y4eOHO-METOMYCCKI KOMIIICKC:
Aranacsa JI.C. T'eomerpus. 7-9 kmacc. YdeOHWK st oOmieoOpa3oBaTenbHBIX yupexnaeHuit /18- m3a. - M.:
IIpoceemenue, 2015.
MakaprwraeB F0.H.Anre6pa, yaeOnuk ns 9 knacca mist 06meo0Opa3oBaTebHBIX yupexaeHui. - M.: [Ipocsenienue,
2014.

2. TleyartHsle mocoOus

Pasgarounsie Tabiunsl no Maremartuke st noarotoBku Kk EI'D Yacts 1
Paszparounsie Tabimnel mo Maremartuke i noarorosku k EI'D Yacts 2
Pasgarounsie Tabiuusl no Maremartuke 1yt moaroToBku K EI'D Yacts 3
Paszparounsie Tabiunel mo Maremartuke i noarorosku k EI'D Yacrs 4
Pasgarounsie Tabimnel mo Maremartuke s noarorosku k EI'D Yacts 5
Pasmarounsie Tabmuupsr mo Martemartuke mist moarotoBku k EI'D Yacte 6
Pasmarounsie Tabmuuer mo Martemartuke mis moarotoBku k EI'D Yacte 7
Pasmarounsie Tabmuupsl mo MarteMmatuke st moarotoBku k EI'D Yacts 8
Pasmarounsie Tabnuuer mo Martemartuke s moarotoBku k EI'D Yacts 9
Pasmarounsie Tabmuuer mo Martemartuke mis moarotoBku k EI'D Yacte 10




TlopTpeTsl MaTemMaTHUKOB

Tpuronomerprudeckre GyHKIUH (8 Tadmmi, 68x98 cm)

TpuroHoMeTprdeckre ypaBHEHUS U HepaBeHCTBa (8 Tabmui, 68x98cm)
Mpuororpannuku. Tena Bpamenus. (11 tabm.+64 kapT.)

Oyukum 1 rpaduku (10 Tabmur, 68x98 cm)

Teopus BeposTHOCTEH U MaTeMaTHdecKas cTaTucTHKa (6 Ta0sr. 68x98)

AnreOpa u Havyana ananuza 10k (17 tadn. 68x98)

AnreOpa u Havana ananuza 11k (15 tadn. 68x98)

I'eomerpust 10k (14 Tadn. 68x98)

I'eomerpust 11k (12 Tabn. 68x98)

Kommuiekt Tabnui mo reometpun paszaarounas "Crepeomerpusi. B3aumuoe pacnpenenenue Guryp B npocTpancTse"
Kommekr tabmun o reomerpun "Crepeomerpust. MHororpanHuku. Kpyrisie tena"

3. TexHuYecKHe cpeAcTBa OOYICHUS
3.1. Kommstotep

3.2. MynbTUMEANanpoeKTOp

3.3. Dkpan (HaBeCHOM)

4. VYyebOHO-IIpaKTHYECKOE 000PYIOBAHUE

- KoMIutekT 4epTeXHbIX TPUHAICIKHOCTEH

- leMOHCTpaIMOHHBIH HA0OP TEOMETPHYCCKHX TEJ ICMOHCTPAIIMOHHBIH
- HaGop reometpuueckux pa300pHBIX TEN C pa3BEPTKOI

- Habop moneneit st 1abopaTOpHBIX paboT IO CTEPEOMETPHUN

5. Iludpossie 00pa30BaATEIBHBIE PECYPCHI

. MaremaTuka: —exeHeldelIbHOE Y4eOHO-METoAMdYeckoe IpwioxkeHne Kk rasere «llepBoe
ceHTI0ps»:http://mat. 1 september.ru
Jnst obecrieyenus mIoJ0TBOPHOro y4eOHOTr0 Ipoliecca MpeAnoaraeTcs HCIoIb30BaHie HHYOPMALUK ¥ MaTepHajIoB
CIIEIYIOIINX HHTEPHET-PECYPCOB:

. MunucrepcTBo 00pa3oBanus u Hayku P®. - Pexxum nocryna : http:/www.mon.gov.ru

. denepanbHOE rOCyIapcTBEHHOE YupexkaeHHe «[ocyqapcTBEHHBIH Hay4HO-HCCIIECAOBATEIbCKUH
MHCTUTYT MH()OPMALMOHHBIX TEXHOJIOTHH U TEICKOMMYHHKaLMi». - Pexxum nocryna : http://www.informika.ru

. TectupoBanue on-line: 5-11 knaccsl. - Pexxum nocryna : http://www.kokch.kts.ru/cdo

. [TyreBoauTens «B Mupe Haykm» aisl HIKOJBHUKOB. - Pexum noctyna : http://www.uic.ssu.
samara.ru/~nauka

. Merasanuknonenus Kupumna u Medoaust. - Pexum moctyna: http://mega.km.ru

° Caiit sHImMKIONIe AW, - Pesxkum moctyma : http://www.encyclopedia.ru
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