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IMosicuuTeILHAS 3aNIMCKA

PaGouass mnporpamma 1o MaTemaTuke (anrebpe, TeOMETpUH) JJIi OCHOBHOM

00111e00pa30BaTENIBbHOM MIKOJIBI 7-9 KIIacCOB COCTaBlIeHa Ha OCHOBE (pe/IepaIbHOr0 KOMIIOHEHTA
rOCYAapCTBEHHOTO CTaHAAapTa OCHOBHOT'O 00IIEro 0Opa3oBaHMUS.

HanHas pabodast mporpaMMa OpHEHTHPOBAaHA Ha ydyaluxcs 7-9 KJIacCOB M pPeaslu3yercsl Ha
OCHOBE CJIEYIOUINX JOKYMEHTOB:

1.

[Tporpamma a1 001I€00pa30BATENBHBIX YUpexkacHU Anredpa 7-9 kinaccel. ABTOp
nporpammbl:  MakaperueB  FO.H. CocraButens cOopHuka mnporpamm T.H.
Bypmuctposa, M. « IIpocsenienne» 2009

®denepanpHoro  0a3ucHOro  yuyeOHOro IwiaHa Jig  oOmero  oOpa3oBaHHS
(mpuniosxenue k nmpukasy Munoopazosanust Poccun ot 09.03.2004 Ne 1312)
[Iporpamma st oGmieoOpazoBaTenbHBIX  yupekaeHuid ['eomerpus 7-9 kiacchl.
Cocrasutens T.H. Bypmucrposa, M. « IIpocsemenne» 2008

OenepanpHoro  06azucHoro y4yeOHOro IMiaHa g oO0mero oOpa3oBaHUS
(mpuniosxkenue K nmpukasy Munoopazosanust Poccun ot 09.03.2004 Ne 1312)

I[Inanupyembie pe3yjbTaTbl 0OCBOCHHS Y4eOHOI0 NMpeaMeTa

Anzeopa:

B pe3ynomame uzyuenus mamemamuku y4eHuK 00nxHceH

3HATH/TIOHUMATH

CYILIECTBO MOHATHS MAaTEMaTHYECKOr0 10Ka3aTeIbCTBA; IPUMEPHI 10Ka3aTEIIbCTB;
CYUIECTBO MOHATHS aJrOPUTMA; IPUMEPBI aJITOPUTMOB;

KaK UCHOJB3YIOTCS MaTeMaruueckue (popMyJbl, ypaBHEHHUS U HEPABEHCTBA; MPUMEPHI UX
MPUMEHEHUS 1711 PEIICHUS] MATEMATHYECKUX U MPAKTUYECKUX 3a]1ay;

KaK MaTeMaTH4eCKH ONpeeseHHble (DYHKIIMA MOTYT OMHCHIBATh peajibHble 3aBUCHMOCTH;
MIPUBOJIUTH TPUMEPHI TAKOT'O ONMHUCAHUS,

KaKk TOTPeOHOCTH TMPAKTUKH TPUBEIH MaTeMaTHYeCKyl) HayKy K HEOOXOAUMOCTH
pacIIUpEeHUS TOHATHS YUCIIA;

BEPOSATHOCTHBIM XapakTep MHOTUX 3aKOHOMEPHOCTEM OKPYKAIOLIETO0 MHUpPA; HPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJIOB;

CMBICII WJCAIM3ALIMM, IIO3BOJSIONIEN pellaTh 3aJa4yd PpPEaJbHOW JEHCTBUTEIBHOCTH
MaTeMaTUYECKHUMH METOJIaMU, TPUMEPHI OMMOOK, BOSHUKAIOIINX TIPH HJI€aTU3aIIH;
AJI'EBPA

yMeThb

COCTaBISITh OYKBEHHBIC BBIPAKEHUS U (POPMYIBI MO YCIOBUSAM 3a/ay; OCYIIECTBISATH B
BBIPOKEHUSIX M (OpMyJiaX YHCIOBBIE TOJCTAHOBKM W BBIMOJHATH COOTBETCTBYIOIINE
BBIYMCIICHUS], OCYIIECTBIATh ITOJACTAHOBKY OJHOTO BBIPAXKEHUS B JIPYroe; BbIpaXkaTb W3
dbopMyT OJTHY IEPEMEHHYIO Yepe3 OCTAITbHBIC,

BBITIOJTHATE OCHOBHBIE JICUCTBHUS CO CTEIICHSIMHU C IEJIBIMH ITOKa3aTeIsIMH, C MHOTOUJIEHAMH
U C anreOpanvdecKuMH APOOSMU; BBITIOJNHSITH Pa3I0KEHHE MHOTOYJICHOB Ha MHOXKXHTEIIH;
BBITIOJTHATH TOXK/IECTBEHHBIEC TPEOOPa30BaHUS PAIIIOHATIBHBIX BBIPAKEHUN;

MPUMEHSATh CBOMCTBA apu(METUUECKUX KBAIPATHBIX KOPHEH ISl BEIYUCICHUS 3HAYCHUHN 1
npeoOpa3oBaHUil YHCIOBBIX BBIPAKEHUH, COAEPKAIIUX KBapaTHbIE KOPHHU;

pemarek JIMHEHHbIE, KBAaJIpaTHbIC YPABHEHUS M PAllMOHAJIBHBIE YPAaBHEHUSI, CBOISAIIMECS K
HHUM, CUCTEMBI JBYX JIMHENHBIX YPABHEHUI U HECIIOKHBIE HEJIMHENHBIE CUCTEMBI;

pemaTh JMHEHBIE U KBaJpaTHbIE HEPABEHCTBA C OJHOM MTEPEMEHHON U UX CUCTEMBI;



pelIaTh TEKCTOBBIC 33/1a4M ITeOpayecKHM METOJIOM, MHTEPIPETHPOBATh MOTY4YECHHBIH
pe3yJabTarT, MPOBOJIUTH OTOOP PELICHUH, UCXO0ls U3 (OPMYIMPOBKH 3a7add; M300pakaTh
YHCIIa TOYKaMH Ha KOOPAWHATHOW TPSIMON;

OTIpeNeNATh KOOPMHATHI TOUKH IIOCKOCTH, CTPOUTH TOUKH C 33JJaHHBIMU KOOPAWHATAMU;
N300pakaTh MHOXKECTBO PEIICHH JINHEHHOTO HEPABEHCTBA;

pacrio3HaBaTh apU(PMETHYECKHEe M TEOMETPUYECKHE IPOrPECCHUU; pemaTh 3adaddl C
npuMeHeHHeM (GOpMyYJIbl OOILIETO YiIeHA U CYMMbI HECKOJIBKHX MEPBbIX YICHOB;

HAXOIUTh 3HA4YeHUs (yHKUIUH, 3a7aHHOW QopmMyInoid, Tabmuuei, rpapukom 1o ee
apryMeHTY; HaXOJUTh 3HAUCHHE apryMEHTa [0 3HAYCHHIO (YHKINH, 3aJaHHOW rpauKkoM
WA TaOIULIEH;

OIIPEIETIATh CBOMCTBA (DYHKIMH T10 €€ rpadyKy; MPUMEHSITh rpaduuecKrue MpeaCTaBICHUS
IPY PELICHNU YPaBHEHUI, CUCTEM, HEPABEHCTB;

OIMCHIBATh CBOMCTBA M3Y4YEHHBIX (DYHKIHA, CTPOUTH MX IpaduKHy;

HCNOJIb30BATH NPHOOpeTeHHbIe 3HAHNSA W YMEHHUsl B MPAaKTU4YeCKOil JeATeJIbHOCTH U
MOBCeTHEBHOM JKU3HU JUISL:

BBITIOJIHEHHS PACYETOB MO (POPMYyIIaM, COCTABICHUS (POPMYII, BBIPAKAIOIINX 3aBUCHIMOCTH
MEXIy peaJbHbBIMH BEIUYMHAMHU; HAXOXKICHUS HYKHOH (OPMYJBl B CIPAaBOYHBIX
Marepuanax;

MOJIETTMPOBAHHUS TPAKTHYECKUX CHTYallMid M WCCIEIOBAHMU ITOCTPOCHHBIX MOAEIeH ¢
UCTIOJIB30BAaHUEM allapaTa aiareopsl;

ONMCAHUSl 3aBUCHMOCTEH MeXAy (U3NYECKUMH BEIUYMHAMHU COOTBETCTBYIOIIUMHU
dopMyIaMu py MUCCIeTOBAHUN HECTIOKHBIX MPAKTUYECKUX CUTYalU;

MHTEPIIPETalny rpaMKoB PeabHBIX 3aBUCHMOCTEH MEK/1y BETUYHMHAMM;

T'eomempusn:

B pesysbTare n3y4yeHusi reOMeTpHHU 00y4ar0uecst JOJIKHbI

3HATh:

OCHOBHBI€ MTOHATHUS U ONPEEICHNS FEOMETPUUECKUX QUTYD 10 MPOTPamMMEe;

(GbOopMyJIMPOBKHU aKCUOM IJIAHUMETPUH, OCHOBHBIX TEOPEM U MX CJIEICTBUM;
yMeTb:

II0JIb30BATHCSI TEOMETPUUYECKUM SI3BIKOM JIJISl ONIUCAHUS IIPEIMETOB OKPYKAIOLIETO MUPA;
pacrno3HaBaTh F€OMETPUUECKHE (PUTYpBI, pa3IryaTh UX B3aUMHOE PACIIOJIOKEHUE;
n300pakaTb TeOMETpHUYecKHe (UTYpbl, BBIIOIHATH YEPTEXKH IO YCIOBUIO 3ajad,
OCYIIECTBIISATh IpeoOpazoBanus GuUryp;
pelmare 3aadyd Ha BBIYMCICHUE TEOMETPUYECKHX BEJIMYMH, HPUMEHSAsS W3Y4YCHHbIE
cBoiicTBa GuUryp u GopMyJsl;;
pelaTth reoMeTpuYecKre 3aJaun, ONUPasch Ha U3yUYEeHHbIE CBOWCTBA (PUTYp M OTHOIIEHUMN
MEXly HUMH, TPUMEHSIS TOTIOJTHUTEIbHBIE TOCTPOCHHS],

MIPOBOAMTDH JI0Ka3aTelIbHBIE PACCYKJIEHUS IMPH PEUICHUH 3a7ad, UCIOJb3ys H3BECTHBIE
TEOpeMbl, 00HAPY>KHBasi BO3SMOXXHOCTH I X UCIIOJIb30BaHUS;

pelaTh IpocTeiine IIaHuMeTpUYecKre 3aJja4i B IPOCTPAHCTBE;

BJIa/IETh AJITOPUTMAaMU PELIEHHS] OCHOBHBIX 33/1a4 Ha IOCTPOECHHUE;

HCIN0JIb30BATh NPHOOpeTeHHbIe 3HAHUSA U YMEHHS B NMPAKTUYECKOH AeATeJbHOCTH U
NOBCEHEBHOM KU3HH JUIS:

ONMCAHUS peasbHBIX CUTYaIMil Ha S3bIKE TEOMETPHH;

pelIeHUs] MPAaKTHUYECKUX 3a/ad, CBA3AHHBIX C HAXOXKJIEHUEM TIE€OMETPHUYECKHX BEJINYUH
(ucmonb3yst MPU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUUYECKUE CPECTBA);

MNOCTPOCHUI TI'EOMETPUUYECKUMH HUHCTPYMEHTaMM (JIMHEHKa, YTOJbHUK, LHUPKYJb,
TPaHCIIOPTHP);

BJIQJICHNS TPAaKTUUECKUMHU HABBIKAMU MCIIOJIb30BaHUS I'€OMETPUUECKUX HHCTPYMEHTOB
U1 n300pakeHust Uryp, a TakyKe HaX0XKJAEHHS JUIMH OTPE3KOB U BEJIMYMH YTJIOB
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Conep:xanue y4eOHOI0 nmpeaMera.
Auredpa:
7 kj1acc

1. IToBTOpenue (3 yaca). Bolpaskenus, To:xkaecTsa, ypapuenus ( 24 4aca)

YucnoBble BHIPAKEHUS U BBIPAKEHUSA C MIepeMeHHbIMU. YKcoBoe 3HaueHne OyKBEHHOTO
BbIpa)KeHUS. PaBeHCTBO OyKBEHHBIX BBIpaXEHHH. TOXKIECTBO, JOKA3aTEIbCTBO TOXKIECTB.
[Tpocreiimue npeoOdpa3oBaHus BbIPAKEHUH C IEpEeMEHHBIMU. Y PABHEHHUE C OJIHUM HEU3BECTHBIM
U €ro KopeHb. JInHeliHoe ypaBHEeHUE. Pellienne 3a1au ¢ UCIOJIb30BaHUEM JIMHENHBIX YPaBHEHHUM.
Cratuctuyeckue XapakTepUCTHKH.

OcHnosénasa uenp — CHCTEMATU3MPOBATH M OOOOIIUTH CBEACHHS O MPeoOpa3OBaHUSIX
anredpandeckux BHIPAKEHUHN U PEIICHUH YPAaBHEHUH C OJHON IEPEeMEHHOM.

2. ®ynkuun (14 yacon)

[Tonstue ¢dynkuuu. OOnacte ompenenenus ¢GyHkiuu. CrnocoObl 3aaaHus (yHKIUU.
Brruncnenue 3Hauenuit pynkiuu no gopmyne. I'papux Gpynkiun. Oynkuus ¥y = KX + b u eé
rpaduk. 'eomerpuueckuii cmbica kodddunuenroB. Oyukius Y = KX u ee rpaduk (mpsmas
IPONOPLUOHAIBHOCTb).

Ocnoeénaa uyenb - O3HAKOMUTH YyYalIMXCAd C BaXHEHIMMU (DyHKIHOHAIBHBIMU
HNOHATHUSAMH U C TpaduKaMu MPSMON IPOMOPIUOHATBHOCTH 1 JIMHEHHOH (pyHKIMH 0011eTo BUA.
3. CreneHb ¢ HATypaJIbHBIM NOKa3artesieM (15 yacos)

CreneHpb ¢ HAaTypalbHBIM TI0Ka3aTeldeM 1 eé cBoiicTBa. OnHounen. Oynkuum Y = X2,y =
x3 1 uX rpaduKy.

Ocnoeénaa wuyenv - BbIPAOOTATh YMEHUE BBINOJIHATH JCHCTBHS Haja CTENEHSMU C
HaTypaJIbHBIMU OKA3aTEIISIMHU.

4. MHorouwiensl (20 yacos)

MHorounen. Ctenenb MHOrowieHa. Cl0XeHUe, BBIMUTaHUE U YMHOXEHHE MHOTOWICHOB.
PaznoxxeHne MHoOrowsieHa Ha MHOXUTENN: BBIHECEHHEM OOILEro MHOXHTENS 3a CKOOKH,
CHOCcO0OM IpYMITHUPOBKH.

Ocnoenasa yenp - BbIpaOOTaTh YMEHUE BBINOIHSITH CI0XKEHUE, BBIUNTAHUE , YMHOKEHHE
MHOT'OYJIEHOB U PA3JI0KEHUE MHOTO4JIEHOB HA MHOKUTEIH.

S. ®opmyJibl COKPAIIEHHOT0 YMHOKeHus (20 yacoB)

@DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS: KBaJApaT CyMMBI, KBaJpaT pa3HOCTH, KyO CYMMbl
u ky6 paznocmu. ®opMyiia pa3sHOCTH KBaJpaTOB, OpMYabl CYyMMblL KYOO08 U pazHoCmu KyOoe.
[TpumeHeHne GopMys COKPALLIEHHOTO YMHOXKEHUS K Pa3I0KEHUIO HA MHOXKUTEIH.

Ocnoenas yenwv - BIpaOOTATh YMEHHE IPUMEHATH (OPMYJIbI COKPAIIEHHOTO YMHOKEHHUS
B NpeoOpa3oBaHUAX LENbIX BBIPAKEHUH B MHOTOWIEHBl M B PA3JI0KEHHMM MHOTOUWIEHOB Ha
MHOKUTEH

6. Cucrembl InHeiiHbIX ypaBHeHu# ( 17 4acoB)

JluneitHoe ypaBHEHHE C JBYMsl TNEpPEMEHHBIMU, €ro Trpaduyeckass HHTEpIpeTalus.
CucremMa ypaBHEHUH, OHIATHE PELICHNS CUCTEMBI YPABHEHHUM C IByMs IEPEMEHHBIMH; PELLIEHUE
JUHEMHBIX  CHCTEM  TMOJCTAHOBKOM M  anreOpanyeckuM  cinoxeHueMm. ['paduueckas
MHTEPIIPETALUS CUCTEMbl JIMHEHHBIX YpPaBHEHUN C JAByMs IepeMEHHbIMU. PemieHue 3anad
METO/IOM COCTaBJIECHUS JTUHEHHBIX CUCTEM YPABHEHUM.

Ocnosénaa yenb — O3HAKOMHUTH YYAIIMXCS CO CIIOCOOOM DPELICHHMS CHCTEM JIMHEHHBIX
YpaBHEHHUH C JBYyMsl TEpEMEHHBIMU, BbIpa0OTaTh yMEHHE pellaTb CHUCTEMbl YPaBHEHHH U
IIPUMEHATH UX NPU PELIEHUH TEKCTOBBIX 3ajad.

7. IHoBTOpenue. Pemenue 3axa4 (7 yacos)



8 kiaacc

1. lloBTOpenne ( 3 yaca). Pauuonanbublie Apodu (23 4)
Pammonanshass npoOb. OCHOBHOE CBOMCTBO ApoOH, cokpaineHue apobeid. CioxeHue,
BBIUMTAHUE, YMHOKEHUE U JISTICHUE APOOCH.

[IpeoOpazoBanue paroHaNBHBIX BeIpaXeHUH. OyHKIMS Y = — U e€ rpaduk.
X

Iesb — BEIpaboTaTh yMEHUE BBHITIOIHITH TOXK/IECTBEHHBIE TPe0Opa3oBaHus
palMOHaIbHBIX BBIPDAKEHU.
2. KBaapartubie kopau (19 4)

[Tonsarue 06 nppanroHaisHOM yncie. OOuye cBeAeHUs O AEHCTBUTEIbHBIX YUCIIAX.
KBanpaTHblii KOpeHb, TpUOIMKEHHOE 3HAUEHUE KBaIpaTHOro KOpHA. CBOICTBa KBaApaTHBIX
KOpHEH. MpeoOpa3oBaHus BEIPAKEHUN, COAepKalUX KBaapaTHble KOpHU. DyHKIMS Y = JX neé
rpaduk.

Ieab — cucreMaTu3upoOBaTh CBEJICHUS O PALIMOHAIBHBIX YMCIaX U JaTh IIPEICTABICHHE
00 MppaLMOHATIbHBIX YHCIIAX, PACUIMPUB TEM CaMbIM IOHATHE YMCIa; BEIpAaOOTaTh yMEHUE
BBITNOJIHATH NPOCTENIINE TpeoOpa30oBaHysl BIPAXKEHUHN, COJEPKAIINX KBaJPATHBIE KOPHHU.

3. KBagpatubie ypaBHenust (21 u)

KBagparnoe ypaBHenue. @opmyiibl KOpHEN KBapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne panyoHanbHbIX ypaBHEHUN. Penienne 3a1aq, IpuBOIALIINX K KBaJPaTHBIM U
palMOHAIbHBIM YPAaBHEHUSIM.

Ilesb — BbIpaboTaTh yMEHUS pellaTh KBAJApaTHbIC ypaBHEHUs, IPOCTEHIINE
palMOHaIbHBIE YPABHEHUS U IPUMEHATH U3 K PEILICHUIO 33/]1a4.

4. HepaBencTBa (20 u4)

UucnoBble HEPaBEHCTBA U UX CBOWCTBA. [I0WJIEHHOE CIIOKEHUE U YMHOKEHHUE YUCIIOBBIX
HepaBeHCTB. [IpuMeHeHHe CBOWCTB HEPABEHCTB K OLICHKE 3HA4Y€HUs BbIpakeHUs. JIMHeWHOe
HEPaBEHCTBO C OAHON nepeMeHHoM. CrcTeMa TMHEWHBIX HEPABEHCTB C OJTHOM MEepEeMEHHOM.

Iesb — BeIpabOTaTh YMEHHUS peLIaTh JMHEHHbIC HEPABEHCTBA C OAHOM MepeMEeHHON U X
CHUCTEMBI.

5. Ctenensb ¢ nejbiM nokasaresem (7 4)

Crenenp ¢ 1enbM mnokazareneM M €€ cBoicTBa. CTaHIApTHBIM BUJ 4HUCla. 3amucCh
NpUOJIMKEHHBIX 3HauUeHUH. J{efcTBUS Haj MPUOIMKEHHBIMU 3HAYSHUSMHU.

eanb — chopmMupoBaTh yMEHUE BHIIOIHATH IEUCTBUS HAJ CTENIEHSIMU C LIEIBIMU
IIOKa3aTeJsIMU, BBECTH MTOHIATHE CTAaHAAPTHOTO BUJIA YUCIIA.

6. D1eMeHTBbI CTATHCTHKH U TEOPUM BeposiTHOCTel (4 1)

Cbéop u TrpynmupoBKa CTAaTUCTMYECKUX JaHHBIX. HarnmsgHoe mnpencrtaBieHue
CTaTHUCTUYECKON MH(pOpMaLiK

7. lloBTOopenue. Pemenune 3anau (S 4)

3akpernieHue 3HaHW, yMEHUN U HAaBBIKOB, ITOJIYYEHHBIX HA YPOKAaxX IO JAHHBIM TeMaM
(xypc anreOpsl 8 kiacca). iToroast KOHTpoJbHas padoTa.

9 kjacc

1. IloBTOpenne (3 yaca). Kagparnunasa pyukuus (22 v)

Oyukuus. Bospacranue u yObiBanue ¢yHkiuu. KajgpatHelii TpexwieH. PasnokeHue
KBaJPAaTHOIO TPEXWICHA HA MHOXKUTENIN. Perenre 3a1ad myTeM BbIICICHNS KBaJparTa JABy4lIcHa
W3 KBajgpaTHOTO TpexuneHa. Dymkmus y=ax® + bx + c, eé cpoiicTa, rpaduk. Ipocreiimme
npeoOpa3oBanusi rpadukoB ¢yHkuuid. PemieHne HepaBeHCTB BTOPOW CTENEHH C OJHOM
nepeMeHHoil. [Pemenne panrioHanbHBIX HEPABEHCTB METOI0M HHTEPBAJIOB. |



Leab — BbIpaboTaTh YMEHUE CTPOUTH I'padUK KBaAPATUUHON (PYHKIHUU U TPUMEHSATH
rpaduvecKre IpeACTaBICHUS IS PEIICHUS] HEPABEHCTB BTOPOI CTENEHH C OHOM MepeMEeHHOM.

2. YpaBHeHHUs M1 HEPABEHCTBA C O[HOI nmepemMeHHoil (14 4)

[Menoe ypaBHeHHE U ero KOpHU. PellieHne ypaBHEHMI TPETbEM M YETBEPTOM CTEIEHU C
OJIHUM HEWU3BECTHBIM C ITOMOILBIO PA3JIOKEHUS HA MHOXUTEIM U BBEJCHHUS BCIIOMOIAaTeJIbHON
[IEPEMEHHOM.

OcHoBHasi 1eJIb- CUCTEMAaTHU3UPOBaTh M OOOOIIUTH CBEACHUS O PEIICHUU IIeJIbIX
ypaBHEHH U APOOHBIX PpAIMOHAIBHBIX YPaBHEHUH C OJHOH NEepeMEHHOH, c(hOpMHpPOBATH
YMEHUS pellaTh HEpaBEHCTBA BHIA ax? + BX + ¢< 0 mwm ax’ +BX +c > 0, rne a "He paBHO 0.
VYuyamuecss 3HaKOMSTCS ¢ METOJOM MHTEPBAJIOM, C IIOMOIBI KOTOPOI0 pelIaloTCs HECIOKHbIE
panuMoHaIbHbIE HEPABEHCTBA.

3. YpaBHeHusI U HEPaBEeHCTBA ¢ IBYMs nepeMeHHbIMH. (17 yacoB)

VYpaBHeHHe C JByMsl MEpeMEHHbIMH U ero rpaduk. CucreMbl ypaBHEHUN BTOpOU
CTCIIEHU. Y PaBHEHUE OKPYKHOCTHU. PemieHne cucTeM, ColepKallluX OJHO YPaBHEHHUE MEPBOM, a
JIpyroe BTOpOM cTeneHu. Pemenue 3a1ady METo10M COCTaBIIEHUs CUCTEM. Pelenue cucrem IByx
YpPaBHEHUI BTOPOM CTEIICHU C ABYMS IIEPEMEHHBIMU.

Leab — BeIpaboTaTh YMEHHUE PELIaTh MPOCTEUIITNE CUCTEMBI, COJIEPIKAIUE YPAaBHEHUS
BTOPOM CTEIIEHHU C JBYMS IIEPEMEHHBIMH, U pELIaTh TEKCTOBBIE 3aJ1a4M C IIOMOIIbIO0 COCTABICHUS
TaKUX CUCTEM.

4. Ilporpeccuu (15 1)

Apudmernueckas U reomerpuueckas nporpeccunr. GopMmynbl N-TO 4WieHa U CyMMBI N
NEPBBIX YWICHOB Mporpeccui. beckoHeyHo yObIBaroIas reOMeTpUIecKast Iporpeccusi.

Heab — 1ath noHsATHE 00 ApUPMETHUECKON 1 TE€OMETPUUECKON IPOrPECCUsiX KaK
YHUCJIOBBIX IIOCJIEI0BATENBHOCTAX 0CO00r0 BUA.

5. DeMeHTBI CTATUCTUKH U TeOPUM BepossiTHOCTeH (13 4)

Kombunatopusie 3anaun. [lepecraHoBkH, pa3menienns, coueranus. [lepecTtaHOBKH.
Pa3zmemenus. Coueranust BeposTHOCTh citydaifHOro coObITHS

6. IlToBTopenue (18 uac)

3aKkperieHue 3HaHUi, yMEHHI U HAaBBIKOB, ITOJIyYEHHBIX HA YPOKaXx I10 JTaHHBIM TEMaM

(xypc anreOpsl 9 kitacca).



T'eomempus:
7 kaace

1. HavajabHble reoMeTpuyeckue cBegaeHust (7 4acos).

[Ipocreiimme reomerpuueckue (GUTYPHL: MpsiMas, TOYKa, OTPE3OK, Jyd, yroi. [lonstue
paBeHCTBa reomeTpuyeckux ¢uryp. CpaBHeHHE OTPE3KOB U YIIIoB. Mi3MepeHune oTpe3KoB, JUIMHA
orpe3ka. M3mepenue yrnoB, rpagycHas Mmepa yria. CMeXHblE M BEPTUKAJIbHBIE YIJbl, HX
cBoicTBa. [lepnenquKkynsipHbIe PsSMBIE.

OcHnognaa wuenb — CHUCTEMATU3UPOBATh 3HAHUS  yYalllUXCsl O  IIPOCTEHIIMX
reOMEeTPUUYECKUX (PUTYpax U UX CBOMCTBAX; BBECTH MOHATHE PABEHCTBA (QUTYP.

2. Tpeyroabuuku ( 14 yacoB)

TpeyronpHuk. IIpu3Haku paBeHCTBA TpEyroiabHUKOB. llepneHaukynsap K OpsaMoil.
Menuanpl, OMCCEKTPUCHI M BBICOTHI TPEYTrOJbHUKA. PaBHOOCIPEHHBIA TPEYTONBHUK W €ro
CBOMCTBA. 3a/1a4M HA TOCTPOEHUE C TOMOILBIO IIUPKYJIA U JTUHEHKH

OcHnogéHnaa uenp — BBECTU IIOHITHE TEOPEMBI; BbIPAOOTaTh YyMEHHE JIOKa3bIBaTh
PaBEHCTBO TPEYTOJIbHUKOB C MIOMONIBIO U3YUYEHHBIX IIPU3HAKOB; BBECTH HOBBIN KJlacc 3aJ1a4 — Ha
MIOCTPOEHHUE C IIOMOILBIO LIUPKYJISL U JTUHEUKH.

3. INapamneabHble npsiMbie (9 yacos).

[Ipu3Hakyu mnapaieIbHOCTH NPSIMBIX. AKCHOMAa MapauieNbHbIX NpsaMbix. CBolcTBa
napajieIbHbIX MPSMBIX.

OcHnognaa uenp — BBECTH OJIHO U3 BaKHEHIIMX MOHATUN — MOHITHE NapajuIeIbHBIX
NpsIMBIX; JIaTh MEPBOE MPEACTaBIeHHE 00 akcHOMaX U aKCMOMAaTUYECKOM METOJIe B T€OMETPUH;
BBECTH aKCUOMY MapasuICIbHBIX MPSIMBIX

4. CooTHoOUIEHHUS] MeK1Y CTOPOHAMH H YrjiaMu TpeyroJjbuuka ( 16 yacos).

Cymma yrioB TtpeyrojbHuka. COOTHOIIEHHE MEX]y CTOPOHAMU U yIiaMH TPEYroJibHUKA.
HepaBeHnctBo TpeyronbHuka. IIpsMOyrojibHble TpPEyroJbHUKH, WX CBOMCTBA M MpPU3HAKU
paBeHcTBa. Paccrosinue ot ToukM A0 mpsMoi. PaccTosHue Mexay mapajiebHbIMA TPSIMBIMH.
[TocTpoeHue TpeyroibHUKA MO TPEM 3JIEMEHTaM.
OcHognas yenp — pacCMOTPETh HOBbIE MHTEPECHBIE U BaYKHBIE CBOMCTBA TPEYTOJIbHUKOB.
5. IloBTopeHnue. Pemenne 3anau ( 4 yaca)

8 kiacc

1. IToBTOpenne (2 yaca). Yersipexyroabuuku ( 14 yacos)

MHOroyrojapHUK, BBITYKJIBIII MHOTOYTOJIbHUK, YETHIPEXYTroiibHUK. [lapannenorpamm, ero
cBoiicTBa M mnpusHaku. Tpaneunus. [IpsmoyroabHHMK, pomO, KBaapaT, ux cBoicTBa. OceBas u
LEHTpaJbHasi CUMMETPHUSI.

Ocnosénasa uenb — U3y4UTh HanOoJee BaXKHbIE BHJBI YETBIPEXYTOJbHUKOB —
napajuieJIorpaMMm, MpsIMOYTOJIbHUK, pOMO, KBaJpaT, Tpaleluio; 1aTh IpeACTaBIeHNuEe 0 PUrypax,
00J1aJaroIuX OCEBOI U IEHTPaTbHOW CUMMETpHeEH.

2. Ilnomaan (14 yacon)

[lonsatue miomanu MHoroyrosnbHuka. [lnomann npsiMOyrosibHHMKa, NapajuleIorpaMma,
TpeyrojbHuKa, Tpanenuu. Teopema [udaropa.

Ocnoenas yenv — paclIUpUTh U YIIIyOUTH MOJYYEHHbIE B 5-6 KiaccaxX MpeiCcTaBICHUsS
ydanmxcs 00 U3MEpPEeHUH U BBIUMCICHUM IUIOMIA[eH; BbIBECTH (OpMyJbl IUIoLaaen
IPSIMOYTOJIbHMKA, MapajielorpaMMa, TPEyroJIbHHUKA, Tpalleluy; JoKa3aThb OJHY U3 Ba)KHBIX
TeopeM reomeTpuu — Teopemy Iludaropa.

3. llogo06ubIe TpeyroabHUKHU (19 yacos)

[Tono6usle TpeyronbHuUkU. [Ipu3Haku nonodus TpeyroabHUKoB. [Ipumenenne nogodus k
JI0Ka3aTeNbCTBY TEOpEM M pemeHuto 3agad. CHHyC, KOCHMHYC M TaHI€HC OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.



OcHnoenasa yenb — BBECTU TOHATHE MOJOOHBIX TPEYTOJbHUKOB; PACCMOTPETh IMPU3HAKU
000U TPEYTOIbHUKOB M WX NMPUMEHEHUS; CIeNaTh MEPBBIA IIar B OCBOCHUH YYALIMMHUCS
TPUTOHOMETPHUECKOT'0 afrapara reOMeTpuu.

4. OxpyxHocTtb (17 yacos)

B3aumHoe pacrnonioxxenue npsMoi U okpy>kHOcTU. KacaTenbHas K OKpY»KHOCTH, €€ CBOMCTBO U
npusHak. LleHTpanpHBIe M BIUCAHHBIC YIIbl. YeThIpe 3aMedaTesIbHble TOYKM TPEYTOJbHHUKA.
Brnincannas u onucaHHasi OKpY>KHOCTH.

Ocnosnasn yenp — pacIIUPUTH CBEACHHUS 00 OKPY>KHOCTH, IOJy4YEeHHBIC YUYalTUMHCS B 7
KJlacCe; H3Y4YUTh HOBBIC (AKThI, CBSI3aHHBIE C OKPY>KHOCTHIO; IMO3HAKOMUTH YYaIUXCS C
YETBIPHMSI 3aMeYaTeIbHBIMI TOYKaMHU TPEYTOJIbHUKA.

5. IloBTopenmue. Pemenne 3agay (2 yaca)

9 kaacce

1. IloBTOpenne (2 yaca). Bekroposl. MeToa koopauHar ( 18 yacos)

Ilonsate BekTopa. PaBeHCTBO BEKTOpOB. Ci0KE€HHE M BBIYUTAHME BEKTOPOB. YMHOXKCHHE
BEKTOpa Ha yucio. Pa3noxeHue BEKTOpa IO JBYM HEKOJUIMHEApHBbIM BekTopaMm. KoopanHaTsl
BekTopa. Ilpocreiimme 3amauM B KOOpAMHATaX. YpaBHEHHs OKPYKHOCTH U IPSIMOH.
[IpumeHeHne BEKTOPOB U KOOPAUHAT IIPU PEIICHUH 3a/au.

Ocnoénasa wyenb — HAYYUTh YYALIUXCS BBINOJHATH JACHCTBUS HaJl BEKTOpAaMHM Kak
HaIpPaBICHHBIMU OTPE3KaMH, YTO BaXXHO JJISi IPUMEHEHHS BEKTOPOB B (DU3HKE; MO3HAKOMUTH C
HCIOJIb30BAHUEM BEKTOPOB M METOJ]a KOOPAMHAT IPH PEIIEHUH FeOMETPUUECKUX 3a1au.

2. CooTHomeHHe MeKAy CTOPOHAMHM M YIJamMM TpeyrojibHuka. CkajsipHoe
npousBeaeHue BeKTopos (11 yaco)

CuHyc, KOCHMHYC M TaHreHC yria. Teopembl CHHYCOB M KOCHUHYCOB. Pemenue
TpeyroyibHUKOB. CKallipHOE MPOU3BEACHUE BEKTOPOB M €ro NMPHUMEHEHHE B I€OMETPUUYECKHX
3aj1a4ax

OcHoenas yenv — pa3BUTb YMEHUE YUAIIUXCS IPUMEHATh TPUTOHOMETPUYECKUH anmapaT
IIpH pEelIeHUH T€OMETPUYECKUX 3a/1a4.

3. llIuHA OKPYKHOCTH M IJIOIAAbL Kpyra (12 yacoB)

[IpaBuiibHbIE MHOTOYroJbHUKH. OKpPYKHOCTH, OINHCaHHAs OKOJO IPaBUIBHOIO
MHOT'OYT'OJIbHUKA M BIMCaHHas B Hero. llocTpoeHue npaBuibHBIX MHOTOYIOJBHUKOB. /[nnHa
OoKpyxkHOCTH. [Imomans kpyra..

OcHnoenaa uyenv — PACIIUPUTH 3HAHWE YYaUIUXCS O MHOTIOYTOJIBHHKAaX, PacCMOTPETh
MOHSATHS JUTMHBI OKPY>KHOCTH U IUIOLIaU Kpyra U (popMyJbl AJi UX BHIYMCICHUS.

4. JIBu:xkenns (8 yacoB)

OtoOpaxkenue 1iockoctd Ha ceds. Ilonarme nBuxenus. OceBas U LEHTpajbHas
cumMertpus. [apannensHelii nepenoc. [losopor. Hanoxxenus u nBuxeHus.

OcHnogenasa yenp — NO3HAKOMUTD yYalIUXCS C MOHITHEM JABM)KEHUS U €r0 CBOMCTBAMH, C
OCHOBHBIMM BHJIaMU JIBMKEHUH, CO B3aUMOOTHOIICHUSMU HAJIOKEHUN U JBUKEHUH.

5. HayaibHbIe cBeleHUs U3 cTepeomerpuu ( 8 yacos)

IIpenmer  crepeoMerpun.  I'eomeTpuueckue  Tena U TOBEPXHOCTH.
MHororpaHHuKH: puU3Ma, Nnapajielenumnes, nupamuaa, GopMybl 1 BIYUCIECHUS UX
00beMoB. Tena U MOBEPXHOCTH BpAICHUs: IWIMHAP, KOHYC, chepa, map, GopMysl s
BBIUMCJICHMSI UX TUIOIIAJICH MOBEPXHOCTENH U 00BEMOB.

OcHnognaa uenv — NaTh HAYaIbHOE INPEACTABIECHUE O TENAaX U IOBEPXHOCTAX B
MPOCTPAHCTBE; MO3HAKOMUTH YYalllUXCSl ¢ OCHOBHBIMHU (OpMyJIaMU JJIsi BBIUUCICHUS
IUI0INaAel MOBEPXHOCTEH U 00BEMOB Te.

6. O0 akcuomax niianumerpum (2 yaca)

becena 00 akcromax IIaHUMETPHH.

Ocnoenaa yenv — nath Oojee TIIyOOKOE MpPEICTaBICHHE O CHCTEME aKCHOM
IUTAHUMETPUU U aKCHOMAaTHYECKOM METOJE.

6. IToBTopenme. Pemenne 3aaau (7 yacos)



