AHHOTaUMA K pabouyen nporpamme No marematuke 7-9 Knacc

Pabouas nporpamma mo marematuke (7-9 kiaccel) pa3paboTaHa B COOTBETCTBHHU C eliepaabHBIM KOMIIOHEHTOM
rOCyIapCTBEHHOTO CTaHAApTa OCHOBHOT'O 00IIEero 00pa3oBaHMUs.

Coaep:xaTesibHble KOMIOHEHTBI «AJIredpa» U «JeMeHTbl KOMOMHATOPUKH, TEOPUH BePOSITHOCTEH, CTATHCTHKH U
JIOTHKW» B 7-9 Kjaccax mpeacTaBiieH yueOHUKaMU anredpsl 11st 7-9 kinaccos — aBTopsl LA . Anumos, FO.M.Kosnsrun u ap.

ConepxaTeabHblii KOMIOHEHT «['eoMeTpusa» B 7-9 Kiiaccax MpeCTaBlIeH YIeOHUKOM FeOMETPUH TSl 7-9 KII. — aBTOPBI
JI.C.Atanacsn, B.®.byTy308B u ap.

JlaHHas pabodasd nporpamMMma No MaTeMaTHKe pa3paboTaHa Ha ocHOoBe ®PejepasbHOro KOMIIOHEHTa
rocy/JapCTBEHHOI'0 CTaHZAapTa OCHOBHOI'O 0011ero o6pa3oBaHus, yTBEP>KJeHHOr0 MUHUCTePCTBOM 06pa30BaHuUs
P® B 2004 r. u [IpuMepHO# mporpaMMbl OCHOBHOI'O 061I[ero 06pa3oBaHus M0 MaTeMaTUKe, PEKOMeH/I0BaHHOMU
MuHucTepcTBOM 06pa3oBaHUs U HayKu PO.

MareMaTuyeckoe o6pa3oBaHMEe B OCHOBHOM IIKOJIE CKJIaJblBaeTCs W3 CJAEAYIOIUX COJepKaTesJlbHbIX
KOMIIOHEHTOB: apumemuka; an2ebpa; 2eomempust; 3/1eMeHmMbl KOMGUHAMOPUKU, meopuu eeposimHocmeil,
cmamucmukKu U /102uKu. B cBoell COBOKYITHOCTU OHU OTPaXKalOT 60TraThli ONBIT 06yUyeHHs] MaTeMaTHKe B Halllei
CTpaHe, Y4YUTbBIBAKOT COBPEMEHHbIE€ TEHACHI WU OTe4YyeCTBEHHOH U 3apy6e>i<H0ﬁ IIKOJIbI W II03BOJIAIOT
peasr30BaTh NOCTaBJEeHHbIE Nepe/ LKOJbHBIM 00pa30BaHUEM IieJIM Ha UHGOPMALMOHHO EMKOM U PAaKTUY€eCKU
3HAaYMMOM MaTepHasie. ITU COZep>KaTesibHble KOMIIOHEHTHI, Pa3BHBasCb HAa NPOTSKEHUU BCeX JieT 00yyeHus,
eCTeCTBEHHBIM 06pa30oM NeperJieTaloTCsl U B3aMMOJeNCTBYIOT B yueOHBIX Kypcax.

Apudpmemuka npu3BaHa CIOCOOGCTBOBATh MPHUOOPETEHUI0 MPAKTUYECKHX HABBIKOB, HEOOXOAMMBIX AJIS
noBceJHEBHOU >kU3HU. OHa CAYKUT 6a30i JJis BCero JajbHeWIIero u3ydyeHUsi MaTeMaTHUKH, CIOCOOCTBYET
JIOTUYECKOMY PAa3BUTHUIO U GOPMUPOBAHUIO YMEHUS M10J1b30BATHCS aJIFTOPUTMAMH.

Anzebpa HaneneHa Ha GopMUpPOBaHHE MAaTeMaTUYeCKOTro annapaTa AJjs pelleHus 3aJad U3 MaTeMaTHKHY,
CMEeXHBbIX IpeJIMETOB, OKpYy:Kalolleld peaJbHOCTU. f3BIK ajirebpbl MoJYepKMBaeT 3HaUYeHHWe MaTeMaTUKH Kak
s3bIKa /11 IOCTPOeHUs1 MaTeMaTU4YeCKUX MOJieJiel, IPOLecCoB U SIBJIEHUH peasibHOro MUpa. OHON U3 OCHOBHBIX
3aJlay U3y4eHHUs ajarebpol sIBJIASETCS Pa3BUTHUE aJIFTOPUTMHUYECKOTO MbILILJIEHUS], HE06X0JUMOr0, B YaCTHOCTH, JJIs1
OCBOEHMUs] Kypca HUHPOpPMATHUKH; OBJIaJleHHe HaBblKaMU [JeAYKTUBHBbIX paccyxgeHud. IIpeobpasoBaHue
CHMBOJIMYECKUX (GOpPM BHOCUT CBOM crenudUyecKUd BKJI3J B pa3BUTHE BOOOPaKeHHUs, CIHOCOOHOCTEH K
MaTeMaTU4eCKOMy TBopuecTBY. /Jlpyrod BaKHOW 3ajadyeldl H3y4YeHUs alrebpbl £BJsSETCH MOJy4eHHUe
NIKOJIbHUKaMU KOHKPETHBIX 3HAHUM 0 QYHKIUAX KAaK BaKHeHIIer MaTeMaTU4YeCKOW MOJEJNU [Jisi ONHCAHUS U
HCCeloBaHUSl  Pa3HOOOpa3HbIX  IMPOLECCOB  (paBHOMEPHBIX, PAaBHOYCKOPEHHBIX, JKCIOHEHLHUAJIbHBIX,
NepUOAUYECKUX U [Jp.), A POpPMHUPOBAHUA Yy yYaLIMXCsS NpeACcTaBJeHUN O POJM MaTeMaTHKH B Pa3BUTHUH
LUMBUJIU3ALHU U KYJIbTYPBI.

T'eomempusi — oAVH U3 BaXXHEUIIUX KOMIIOHEHTOB MaTeMaTH4YeCKOTO 06pa30BaHHUs, Heo6xoauMas JJis
NpUO6GPETEHUSA KOHKPETHBIX 3HAaHUHM 0 MPOCTPAHCTBE M MPAKTUYECKU 3HAYUMbIX YMEHHUH, GOPMUPOBAHMSA sI3bIKa
ONHCAaHUsA OOBEKTOB OKPYXAWIIEro MHUpPA, /I Pa3BUTHs MPOCTPAHCTBEHHOTO BOOOPAXKEHUS W HHTYHUIUH,
MaTeMaTUYEeCKON KYJIbTYPbI, /ISl 3CTETUYECKOT0 BOCTIMTAHUSA ydaluxcs. U3ydyeHre reoMeTpUY BHOCUT BKJIAJ B
pa3BUTHE JIOTUYECKOT0 MBIIILJIEHUS, B OpMUPOBaHHE NOHSATHSA J0Ka3aTeNbCTBA.

JsnemeHmsl /102UKU, KOMGUHAMOPUKU, cmamucmukKu U meopuu e6eposimHocmell CTaHOBSTCS
06513aTeJIbHBIM KOMIIOHEHTOM IIKOJIbHOTO 06pa30BaHUsl, YCHIMBAKIIMM ero HPUKJAJHOe W NpaKTHYecKoe
3HaueHHe. ITOT MaTepua HeoOXOAUM, Mpex/e Bcero, A1 GopMUpOBaHUSA QYHKIMOHAIBHON I'PaMOTHOCTH —
YMEHUH BOCIPUHUMATh M aHAJM3UPOBATh MHPOPMAIMIO, MPEACTABJEHHYI0 B Pa3/IMYHbIX popMax, MOHUMAThb
BEPOSITHOCTHBIA XapaKTep MHOTHX peasibHbIX 3aBHCHMOCTEH, MPOU3BOJAUTb MNPOCTEHIINE BepPOSATHOCTHBIE
pacyeTbl. M3ydyeHHe OCHOB KOMOGWHATOPUKH IO3BOJIUT Y4YallleMyCs OCYLIECTBJSATb PACCMOTPEHHE CJIy4aes,
nepeGop U MoACYeT YUC/IA BADUAHTOB, B TOM YHCJ/IEe B IPOCTENIINX IPUKJIAJHBIX 33/1a4aX.
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an/I N3Yy4Y€HHUHN CTATUCTHKH WU TEOpHUH BGPOHTHOCTGI‘/JI o6orama}0Tca npeactaBJeHUA O COBpeMeHHOP'I
KapTHUHEe MHpPaAa W METOoJaX ero HccjieJOoBaHHA, (I)OpMI/IpyeTCH INIOHHWMaHHE POJIM CTATUCTUKHW KdK HMCTOYHHKaA
COLIMaJIbHO 3HAYUMOM I/IHCl)OpMaL[I/II/I, " 3aKJ/IaJbIBAOTCA OCHOBBI BEPOATHOCTHOI'O MbIIIJIEHHUA.

Takum O6p&130M, B X0/Zl€ OCBOE€HHUA COAECPKAHHNA KypCa ydalllhecd MoJiy4aloT BO3MOXXHOCTb:

pa3BUTh MNpEJACTABJEHHUS O 4YHMCJe U POJIM BBIUUCJIEHUH B 4eJIOBeYECKOW INpaKTHKe; cHOpMHPOBATH
NpaKTHUYecKHe HaBbIKU BbINOJHEHUS YCTHBIX, MMCbMEHHbIX, UHCTPYMEHTA/JbHbIX BBIYMCIEHNH, Pa3BUThb
BBIYMCIUTENbHYIO KYyJIBTYDY;

OBJI3JIETh CUMBOJIMYECKUM SI3bIKOM aJirebphbl, BhIpaboTaTh GpopMasbHO-ONEpPATUBHbIE ajlrebpanvyecKkye
YMeHHS U HAYYUThCSI IPUMEHSTh UX K PelIeHHI0 MaTeMaTUYeCKUX U HeMaTeMaTHYeCKUX 3a/iaY;

M3YYUTb CBOWCTBA U IpaduKU 3jeMeHTAapHbIX QYHKLMH, HAaydUMTbCA MCIOJb30BaTh QYHKLHOHAIbHO-
rpaduyeckre npejcTaB/eHuUs [J/Il ONMCAHUSA Y aHAJIM3a peasbHbIX 3aBUCUMOCTEH;

pa3BUTb NMPOCTPAHCTBEHHbIE NPEJCTABIEHUs] U N300pa3UTebHbIE YMEHUs], OCBOUTb OCHOBHbIe (aKThI U
MeTO/Ibl IVIAHUMETPUH, I03HAKOMHUTBCS C IPOCTEULIMMU NTPOCTPAHCTBEHHBIMH TE€JIaMU U UX CBOMCTBaMU;
NOJIyYUTh MpeJCTaBJIeHNUS O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B peajbHOM MHpPe U O Pa3IMYHBIX
crnoco6ax ux U3yyeHus, 06 0CO6eHHOCTAX BbIBOJIOB M IPOTHO30B, HOCAIIMX BEPOSATHOCTHBIN XapaKTep;
pa3BUTh JIOTMYECKOE MbILULJIEHUE U pedyb — YMEHMUs JIOTUYeCKH OOOCHOBBIBATBH CYKJeHHs, MPOBOAUTH
HecJIOKHbIe CUCTeMaTU3aluy, IPUBOJAUTD NPUMEPHI U KOHTPIPUMEpPHI, UCII0JIb30BaTh pa3JUYHbIe SI3bIKH
MaTeMaTUKHU (CJIOBECHbIH, CHMBOJIMYECKUH, rpadudeckuil) [Aas WIIOCTPALMM, HWHTepHpeTalnuH,
apryMeHTallMU U I0Ka3aTe/lbCTBa;

cbopMUpoBaTh NpejCTaB/JeHUsT 00 M3yyaeMbIX MOHSTHSX U MeTOJax KaK BaKHEHMIUMX CpejAcTBax
MaTeMaTHYeCKOro MO/JieJIMPOBAaHUSA peasIbHbIX IPOLECCOB U SBJEHUM.

Lleau u 3ada4u Kypca.

Lesn o6yyeHUs1 MaTeMaTUKe OIpeessIIOTCS ee poJibl0 B pa3BUTHUM 06LecTBa B LjeJIoM U GOpPMUPOBAHUHU

JIMYHOCTH KaX0Tr'o OTAEJIbHOT'O YeJIOBEKA.

[llko/iIbHOE MaTeMaTU4YeCcKoe 06pa303aHHe CTaBHUT Cjiegyromue nejan O6y‘<IEHI/IH:

OBJIaJleHle KOHKPETHbIMM MAaTeMaTH4YeCKMMH 3HAaHUSAMU M YMEHUAMH, HeOoOXOJUMbIMH JJis
HpI/IMeHEHI/IH B HpaKTquCKOﬁ AedATeJIbHOCTH, OJIA I/13y‘-IEHI/IH CMEXHbIX JUCHUMIIJIMH, OJIA HpOﬂOJ’[)KEHI/IH
06pa3oBaHus;

WHTe/lJIEKTya/IbHOe pa3BUTHe yyaliuxcs, GOpMUpPOBaHHE KAa4eCTB JIUYHOCTH, HEOOXOAUMbIX YEJIOBEKY
JUIs1 TIOJIHOLLEHHOM >KM3HU B COBPEMEHHOM O0O0I1[eCTBE, CBOMCTBEHHBIX MaTeMaTUYeCKON JieATeIbHOCTH:
SICHOCTU M TOYHOCTH MBbICJIM, KPUTHUYHOCTU MBILJIEHUS, WHTYULHH, JIOTUYECKOTO MbIIJIEHHUS,
3JIEMEHTOB aJrOPUTMUYECKON KYJbTYpbl, MNPOCTPAHCTBEHHBIX MPEACTABJEHUH, CHOCOGHOCTH K
Ipeo/I0JIEHUIO TPYAHOCTEH;

dopmupoBaHue mnpejcTaBJaeHUH 00 HJesAX U MeToJaX MaTeMaTHKH, KaK yHHUBEPCAJbHOTO f3blKa
HAyKU U TEXHUKH, CPe/ICTBA MO/IeIMPOBaHUs sIBJIEHUH U IPOLIeCCOB;

BOCIIMTAaHUE KYJbTYpPbl JIMYHOCTH, OTHOIIEHHS K MaTeMaTHKe KaK K 4YacTH o06liedyesoBedecKon
KYJIbTYPbI, UT'PAKOIIENA 0COOYIO POJIb B 06IIeCTBEHHOM Pa3BUTHH.

Cmpykmypa npoz2pammbl.

2o 0N oUW

[TosicHUTe/IbHas 3aMMCKa.

CosieprkaHre MaTeMaTHYECKOT0 06pa30BaHMsl B OCHOBHOM IITKOJIE.
Tpe6oBaHUs K YPOBHIO MOATOTOBKH BbIMYCKHUKOB.

HopMBbI o1leHKH 3HaHUH 06y4Yaroiuxcsl.

O>xujiaeMble pe3yJbTaThl.

Y4ye6HO-TEMAaTUYECKUH IIJIaH.

KaneHzapHo-TeMaTHYECKOE IIJIaHUPOBaHKe Yy4e6HOr0 MaTepHaJa.
Y4ye6HO-MeToMYECKOE 0becreyeHue.

KoHTposupytolyve MaTepuasbl.

MaTepuasibl UTOTOBOTO KOHTPOJIS.



2. CopepkaHue 06pa3oBaHUsI

ApudmeTHka

HaTtypanbHble yucia. /lecaTUyHas cucteMa cyucieHus. PuMckas HyMmepanus. ApudpmeTrieckue
JleViCTBUS HaJ, HaTypaJIbHbIMU YK caaMu. CTeneHb ¢ HAaTypaJbHbIM IIOKa3aTeJeM.

JlenuMocTb HaTypaibHbIX YKces. [IpusHaku gesuMocTu Ha 2, 3, 5, 9, 10. [IpocTble 1 cocTaBHBIE YUCIA.
PazsioxkeHUe HaTypaJibHOT'0 YHCJIa HAa TPOCThle MHOXKHUTeIU. Haubob1ui 061U JeJUTeb U HaUMeHblllee
ob1iee KpaTHoe. /leJleHHe C OCTAaTKOM.

Apo6u. O6bikHOBeHHas Apobb. OCHOBHOE CBOWCTBO Jipo6u. CpaBHeHMe ipobeil. ApudmeTHyeckure
JIeCTBUS C 0OBIKHOBEHHBIMU Ap0OsMU. HaxoxjeHre YacTH OT 1eJIOr0 U 11eJIOr0 MO €ro YacTH.

JecatudHasgs Apobb. CpaBHeHMe [OeCATUYHbIX [Jpobed. ApudMeTUYeCKHME [JeHCTBUSA C
JleCAITUYHBIMU Apo6saMuU. [IpeacTaBsieHue [AeCATUYHOU Jpob6U B BHUJIE OOBIKHOBEHHOW JApo6U U
O0OBIKHOBEHHOH B BH/JIE J€CATUYHOM.

PanuoHa/ibHble 4ucaa. llenble 4ucsa: MOJIOXKUTEIbHbIE, OTpULATe/bHblE U HyJb. MoayJb
(abcontoTHass BesqM4MHA) yucaa. CpaBHeHHe palMOHaNIbHBIX uMces. ApudpMeTudyeckre JeNCTBUA C
panMoHaJbHBIMU YMclaMy. CTeneHb C 11eJ1IbIM I0Ka3aTeJeM.

YucnoBble BbIpaXKEHUs, TMOPSAAOK [JEWCTBUM B HHUX, MCI0Jb30BaHHE CKOOOK. 3aKOHbI
apuPMeTUYECKUX IEUCTBUM: IEpEMECTHUTEIbHBIN, COUeTaTe/IbHbIN, pacnpeaeanTe/bHbIN.

JencTBUTe/IbHBIE YU Caa. KBasipaTHbIM KopeHb U3 uyKciaa. KopeHb TpeTbel cTeneHU. [loHsmue o
KopHe n-oli cmeneHu u3 yvucaal. HaxoxJaeHue MNpuUOGJMKEHHOTO 3HA4YeHUS KOPHSA C IOMOLIbIO
KaJIbKyJIITOpa. 3allMCh KOPHEW C MOMOUIbIO CTENIEHH C IPOOHBIM MOKa3aTeJsIeM.

[ToHsiTHE 06 UppPAIMOHANBLHOM YHCJIe. UppayuoHaabHOCMb Yucaa. JlecaTUIHbIe MPUOIKEHUS
HppalMOHAJIbHBIX YUCEJI.

JledicTBUTe/NIbHBIE YMCJIA KaK GECKOHEYHbIE JecsaTU4YHble Apo6u. CpaBHeHHUE JeHCTBUTEJNbHBIX
quces1, apugmemuyeckue deticmeust HA0 HUMU.

JTarnbl pa3BUTHS NPeJICTABJIEHUH O YHCIIE.

TekcToBble 3aJa4H. PellieHre TEKCTOBbIX 33/1a4 apUPMETHUECKHUM CIIOCOOOM.

HU3mepeHus, NpuGIMKeHUs1, OLeHKH. EMHUIbI n3MepeHus JJIMHBI, IJI0I3A/IH, 06'beMa, MaCChl,
BPEMEHH, CKOPOCTU. PasMeprl 0G'BEKTOB OKpYKAWOIEro Hac MHUpa (OT 3JieMeHTApHBIX YacTUI, [0
BcesieHHOI), A/IMTEIBHOCTD IPOLECCOB B OKPY»KakolleM Hac MUpe.

[IpeacTaBsieHrEe 3aBUCUMOCTH MEX/ly BEJIMYMHAMU B BUJie GOPMYI.

npOU,EHTbI. Haxom,quHe IpoueHTa OT BEJIMYUHDbI, BEJINYUHBI 110 €€ ITPOLUEHTY.

OTHoOLIEeHUe, BIpaKEHNE OTHOILEHHs B npoLeHTax. [Iponopuus. [IponopuroHaibHast 1 06paTHO
NpONOPLMOHAIbHAA 3aBUCUMOCTH.

OprI‘.}IeHI/Ie qyuceJl. HpI/IKI/IﬂKa U OLl€EHKA pe3yJibTaTOB BbIYMC/IEHUT. BblﬂeﬂeHI/Ie MHOXHUTEJIA —
CTelleHHU JeCATH B 3allMCH YU CJIa.

Anre6pa

Anre6paudeckue BbIpakeHUs. bBykBeHHble BbIpa)KeHUsI (BbIpaXXeHHUSI C TepeMEeHHBIMH).
YucsoBoe 3HayeHUe OYKBEHHOIO BbIpaKeHHUd. JlomycTHMble 3HAaYeHUS IepeMeHHbIX, BXOJAALIMX B
anrebpavyeckue BblpaxkeHUs. [lofcTaHOBKA BbIpa)KeHHU BMECTO NepeMeHHbIX. PaBeHCTBO GYKBEHHBIX
BblpaXkeHUH. TOX/1eCTBO, J0Ka3aTebCTBO TOX/1eCTB. [I[peo6pa3oBaHusl BbIpaXKEHHU M.

CBoWCTBa CcTeleHeu C LeJbIM MokasaTeseM. MHorouseHsbl. CiiokeHUe, BbIYMTAHHUE, YMHOXKEHUe
MHOTro4/1eHOB. @OpMyJibl COKpaLEeHHOI0 YMHOXEHUS: KBaApaT CyMMbl U KBaJIpaT Pa3HOCTH, KV6 CYMMbl
u Ky6 pasHocmu. Popmysia pa3HOCTU KBaAPaTOB, hopmy/a1a cymmbl Ky608 U pasHocmu Ky6o8. PasnoxeHue
MHOro4JieHa Ha MHOXWUTeau. KBajpaTHbIN TpexdseH. BoleseHre moJIHOro KBajpaTa B KBaJ|paTHOM
TpexujseHe. TeopeMa Bueta. PassoxxeHuWe KBaJpaTHOrO TpexuyJieHa Ha JIMHEHHble MHOXUTEJH.

KypcuBoM B TeKCTe BbIACICH MaTepyal, KOTOPBIHA MOIEKUT H3yIEeHUIO, HO He BKIII0YaeTcs B TpeGoBaHUs K YPOBHIO IOJATOTOBKHU BBITYCKHHUKOB.



MHoro4sieHbl € 0JHOM NepeMeHHON. CTeneHb MHOro4/1eHa. KopeHb MHOTOUJIeHa.
Anrebpaunyeckas jpo6b. CokpaieHue gpobeil. [leiicTBUSA € aqre6panyeckuMu Jpoo6sMHU.
PaI_[I/IOHaJIbeIe BbIpa*K€HHUA U UX npe06pasoBaHHﬂ. CBoiicTBa KBaZAPaTHbIX KOpHEfI N UX IPDUMEHEHHE B

BbIYHUCJIEHHUAX.

YpaBHeHUA M HepaBeHCTBA. YpaBHeHUe C OAHOU nepeMeHHOU. KopeHb ypaBHeHud. JIMHelHoe
ypaBHeHue. KBajpaTHoe ypaBHeHue: ¢GOpMyJa KOpHeW KBaJjpaTHOrO ypaBHeHHUd, PelneHue
palMOHa/JbHBIX ypaBHeHUMW. [IpuMepbl pelleHUs YpaBHEHUM BBICUIMX CTeleHeW; MeTO/bl 3aMeHbl
IlepeMeHHOH, pa3J/I0KeHH Ha MHOXUTEJIH.

YpaBHeHue C ABYyMd NepeMeHHBbIMH; pellleHHe YpaBHEeHUdA C AByMd lepeMeHHbIMU. CucTeMa
ypaBHeHUHY; pelleHue cucteMbl. CucTeMa [JByX JIMHEWHBbIX YpPaBHEHUW C JByMs IepeMeHHbIMY;
pelleHMe NOJCTAHOBKOMU U a/irebpaudyeckuM CJA0KeHHeM. YpaBHeHHe C HeCKOJIbKMMU NepeMeHHBIMU.
[IprMepsbl pelieHUs HeJIMHEUHBIX cucTeM. [I[puMepsl pellileHUs YpaBHEHUH B LjeJIbIX YHCIaX.

HepaBeHcTBO c 0fHOU TepeMeHHOU. Peliennie HepaBeHCTBa. JIMHellHble HEpaBeHCTBA C OJHOW [IepeMeHHOH

Y ux cucteMbl. KBaJipaTHble HepaBeHCTBA. [Ipumepbl pewieHusi 0po6HO-NUHEHbIX HEPABEHCMS.
YucoBble HepaBEHCTBA U UX CBOMCTBA. [J0Ka3amebCmeo Yuc108bIX U a12e6pauyveckux HepageHcms.

[lepexos, oT ciioBecHOW GOPMYJMPOBKU COOTHOIIEHUH MeX/Jy BeJUYMHAMHU K ajreGpanyecKou.

PelteHne TEKCTOBBIX 334 aJre6pandeckuM CrocoooM.
YucsioBble NOC/IE40BaTEILHOCTH. [I0HATHE IOCTE0BaTENbHOCTH. ApudMeTHYECKAs U reOMeTpUYecKast

nporpeccud. Popmysibl 0611er0 YieHa apuPMeTUIECKON U TeOMETPUYECKON TPOTPECCUH, CYMMBbI IIEPBBIX
HECKOJIbKHX YJIEHOB apUPMETUIECKON U TEOMETPUUECKON TPOTPECCUH.

CJ102KHbI€ NPOLEHTHI.

Yucaosbie QyHKIMU. [ToHATHE PyHKIMU. O6aacTh onpe/iesieHUs] GyHKIMU. Coco6bl 33/iaHusA QYHKIUU.
['paduk dyHKUMH, Bo3pacTaHUe U YObIBAaHHUE QYHKIIMY, HAUOOJIbIllee U HAUMeHblllee 3HaYeHUsI QYHKIIUU, HYJIH
byHKL MY, IPOMEXKYTKHU 3HAKOMOCTOSAHCTBA. UTeHue rpaduKoB PyHKLUIA.

®dyHkuMY, onychIBalOIMe NPAMYI0 U 06paTHYIO NPOMOPIMOHAIBHYI0 3aBUCUMOCTH, UX rpadUKH. JInHelHas
byHkLus, ee rpadukK, reoMeTpuIecKUu cMbica koapdunuenTos. [unepbosia. KBagpatuuHas ¢pyHKIuUS, ee
rpaduk, napabosa. KoopzmHaThl BepIIUHBI TapaboJibl, 0Cb CAMMETPUU. CmeneHHble YHKYUU C HAMYpaabHbIM
nokazamesem, ux epaguku. 'paduku GyHKIMNI: KOPEHb KBaJ[PATHBIN, KOPEHb KYOUUYECKUM, MOYJIb.
Hcnosib3oBaHue rpadrKoOB QYHKIUM /15 pellleHUs1 YypaBHEHHUU U CUCTEM.

[Tpumepbl rpadruecKrX 3aBUCHMOCTEN, OTPAXKAIIUX PeasbHbIe MPOLECChI: KoJlebaHHe, TOKa3aTe bHbIN
pOCT; Yuc08ble PyHKYUU, ONUCLIBAIOWUE IMU NPOYECChHI.

[TapasiesbHbBIN epeHOC rpadUKOB BJI0JIb OCEH KOOPAUHAT U CUMMEMPUsi OMHOCUMENbHO ocell.

KoopaunaTtsl. 306pakeHre ynces TOUKaMU KOOPAMHATHOM MpsiMoi. [eoMeTpUYeCKUNA CMBICT MOAY /ISt
yyrca. Yuc0Bble IPOMEXYTKHU: UHTEPBaJl, OTPe30K, Jy4. Popmy1a paccmosHus Mexcdy mo4kamu KoopouHamHou
npsiMoli.

JleKapTOoBbI KOOPAMHATHI HA MJIOCKOCTH; KOOPAUHATHI TOUKH. KoopauHaTe! cepearHbl oTpe3ka. Popmysia
paccTosiHUSA MeX/y ABYMsl TOUKaMHU IIJIOCKOCTU. YpaBHEeHUE NPSIMOH, yri10Bod K03 PUIIMeHT NpsIMoH, ycioBUe
napaJijieJIbHOCTH NPSIMbIX. YpaBHEHHE OKPYKHOCTH C LIEHTPOM B Havasle KOOPAMHAT U 8 /110601 3a0aHHOL moukKe.

Fpac])quCKaﬂ HHTEepHpeTanua ypaBHeHI/Iﬁ C AByMd NIepeMEeHHbIMHU U UX CUCTEM, HEPABEHCTB C IBYMA
NepeMeHHbIMHU U UX CUCTEM

I'eomeTpusa

HavyabHbIE IOHATHUS U TEeoOpEeMbl TCOMETPHUU.
Bo3HUKHOBEHHE reoMeTpurHn M3 NpaKTHUKH.



[eomeTpuyeckue uUrypsl u Tesia. PABEHCTBO B reOMETPUHU.

Touka, npAMas U MJIOCKOCTb.

[loHATHE 0 reoMeTpUYECKOM MeCTe TOYeK.

Paccrosanue. OTpe3ok, siyd. JloMmaHasd.

Yrou. [Ipamoi yros. OcTpsele U Tynble yribl. BepThKaibHbIe U CMeXHBbIe YIJbl. BuccekTpuca yryia u
ee CBOMCTBA.

[lapannenbHble U Mepecekawlnuecda npsamble. [lepneHAUMKYJISpHOCTL NpAMBIX. TeopeMbl o
napajijIeJIbHOCTY M IepHeHAUKYJSIpPHOCTH NpAMbIX. CBOMCTBO CepejUHHOTO NepHeHJUKyJsapa K
oTpe3kKy. [lepneHauKy/I9p ¥ HAKJIOHHAA K IPAMOH.

MHOroyrojibHUKH.

OKpY>XHOCTb U KPYT.

HarnsgHele mpepacTaBieHUMs O MNPOCTPAHCTBEHHBIX TeJaxX: KyOe, Mapasiesienunese, NpU3Me,
nvpamuze, mape, cpepe, Konyce, nuanHzpe. [I[pumepsl ceuenuit. [IprumMepsl pa3BepToK.

TpeyrosbHUK. [IpsaMoyrosibHble, OCTPOYroJibHble, U TYIOYrOJIbHble TPEYyroJbHUKU. BbIcOTa,
MeJlMaHa, OMUCCeKTpUca, CpefHAs JIMHUA TpeyrojbHUKa. PaBHOOeJpeHHble U PaBHOCTOPOHHHE
TPeyroJIbHUKH; CBOMCTBA M IPU3HAKU PaBHOOEAPEHHOTO TPeyroJbHUKA.

[Ipu3Haku paBeHCTBa TpeyroJbHUKOB. HepaBeHCTBO TpeyrosbHUKa. CyMMa yrjioB TpeyroJbHUKa.
BHelIHuMe yr/ibl TpeyroJbHUKA. 3aBUCUMOCTb MeX/ly BeJIMYMHAM CTOPOH U YIJIOB TPEYTroJbHUKA.

Teopema ®asneca. [logobue TpeyrosbHUKOB; KO3PUIUEeHT mnoaobusa. [lpusHaku mnomobus
TPeyroJIbHUKOB.

Teopema I[ludaropa. [IpusHaku paBeHCTBA NPSMOYTOJIbHBIX TPeyroJbHUKOB. CHUHYC, KOCHHYC,
TAHT'€HC, KOTAHT'€HC OCTPOTO yrJia NPsMOYroJIbHOrO TpeyroJbHUKA U yrioB oT 0° 1o 180°; npuBeneHue
K ocTpoMy yrJuy. PemeHue npAMOYrosbHbIX TpeyroJbHUKOB. OCHOBHOE TpPUIOHOMETpHUYECKOe
ToxAecTBO. PopMyJibl, CBSI3bIBAKOIIME CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC OJHOT0 W TOrO0 e yrJa.
TeopeMa KOCHHYCOB M TeopeMa CHUHYCOB; NPUMepbl UX NPUMEHEHUA [Jis BBIYUCJIEHUS 3JIeMEHTOB
TpeyroJibHUKa.

3aMeuaTesibHble TOYKHM TpeyroJIbHUKA: TOYKU IepeceyeHUsl CepelUHHBIX IepleHUKYJIAPOB,
6uccekTpuc, MeguaH. OkpyscHocms Jiiiepa.

YeTbipexyroJbHUK. [lapassesnorpamMM, ero cBOMCTBa M INpU3HaKU. [IpAMOYrosbHUK, KBajpar,
pOMO, UX CBOWMCTBA Y NpU3HaKU. Tpanenus, CpeiHss IMHUS Tpanelyy; paBHOOeApeHHasl TpaneLus.

MHOroyrosibHUKM. Bbinyk/ible MHOroyrojbHUKU. CyMMa YIJIOB BBINYKJOTO MHOTOYTOJIbHUKA.
BrnicaHHbIe U ONIMCaHHblE MHOTOYTOJIbHUKU. [[paBUJIbHbIEe MHOTOYTOJIbHUKH.

OkpyxHOCThb U Kpyr. llentp, paguyc, auamertp. [yra, xopga. Cektop, cerMeHT. LleHTpa/bHBIN,
BINIMCAaHHBIN YroJi; BeJIMUMHA BIKMCAaHHOrO yrja. B3auMHoe pacnoJsiokeHHe NpsIMOM U OKPYKHOCTH, 08yX
okpyscHocmet. KacaTesnbHass M ceKyllas K OKPYKHOCTH, PaBEHCTBO KacaTeJIbHbIX, IPOBEJIEHHBIX W3
O/IHOM TOYKU. Mempuyeckue COOMHOWEHUS 8 OKPYHCHOCMU: C80LICMBA CeKyWux, Kacame/bHblX, XopO.

OKpy»XHOCTb, BIHWCAaHHAs B TPEYTrOJbHUK, U OKPY>XHOCTb, ONHCAHHAsd OKOJIO TPeyroJbHUKA.
BrnivcaHHble ¥ ONUCAaHHBblE YeTbIpeXyroJbHUKU. BnucaHHble u onucaHHble OKpPYIHCHOCMU Npasu/bHO20
MHO20Y20/1bHUKA.

H3MepeHHe reoMeTpuyecKux BeJUYUH. [lyimHa oTpe3ka. /[lJiMHa JIOMaHOW, NepUMETpP
MHOTOYT'0JIbHUKA.

PacctosHne ot TOykM [0 npsaMou. PaccrosiHne Mexay mnapasijie/lbHbIMU NpAMbIMU. /Jl1uHa
OKPY>KHOCTH, YMCJO T; JAJMHA Ayrd. BesmnuuHa yria. I'pagycHas Mepa yriya, COOTBETCTBUE MEXAY
BEJINYMHOM yrJia U IIMHOMN AYTU OKPYKHOCTH.

[loHsiTHE 0 MUIOLWAAYM JIOCKUX PUTYp. PaBHOCOCTaB/IeHHbIE U paBHOBEJMKUE QUTYPHI.

[lnomwaab npssMoyroJsibHUKA. [l1omaab napasesorpaMMa, TpeyroJbHUKa U Tpamnenuu (OCHOBHbIE
dopmyiibl). DopMyJibl, Bblpakawliye M011aJb TPeYroJbHUKA: Yepe3 ABE CTOPOHbBI U YTOJ1 MeXJy HUMH,
yepes3 nepumemp u paduyc 8nUCAHHOU okpyxcHocmu, popmyaa 'epoHa. [11oujads Yemovipexy20AbHUKA.

[lnomaap Kpyra v niomazib CeKTopa.

CBsi3b MexAy MJIOLAASAMU NOA0OHBIX QUTYD.

06beM Tesa. PopMysibl 06'beMa NMPSAMOYTOJBHOTO Mapasiiesenune/a, Kyba, mapa, LUJIMHApPA U
KOHycCa.

BeKTOpHI.



BekTtop. [limHa (Moaysib) BekTopa. KoopauHaThel BekTOopa. PaBeHCTBO BekTOpoB. Onmeparnuu Haj
BEeKTOpAMH: YMHOXXEHHE Ha YUCJIO, CJ0XKEHHUE, pa3/10XHceHUe, CKaJIIpHOe NMPOU3BeJeHUE. YTON MeXay
BEKTOpPaAMHU.

F'eomeTpuyeckue npeoGpa3oBaHusl.

IIpumepbl dsudiceHull guayp. Cummempusi ¢pueyp. Ocesasi cummempus U nNapaaienbHuill NepeHoc.
Ilosopom u yenmpaavHas cummempus. [lonamue o comomemuu. [lodo6ue ueyp.

IlocTpoeHus1 ¢ NOMOWIBIO UMPKYJIA U JINHEUKH.

OcHogHble 3ada4u Ha hocmpoetue: desieHue ompe3Kd Nono/1aM, NOCMpoeHUe mpey20/bHUKA N0 mpeM
CMOPOHAM, NOCMpOeHUe NepNeHOUKYApa K NPMOli, nocmpoeHue 6UcceKmpuchl, desieHue 0mpe3Ka Hd N pagHbIX
yacmeil.

IIpasusibHble MHO202PAHHUKU.
JdJieMeHTbI JIOTUKHA, KOMOMHATOPHUKH, CTATUCTUKHU U TEOPHH BEPOATHOCTEN

JokasaresnbcTBO. OnpejesieHus, [JOKas3aTe/JbCTBa, aKCUOMbl M  TeOpeMbl; CJeJCTBHUA.
Heobxodumble u docmamoyHble ycaosus. Kontpnpumep. [lokasaTesbcTBO OT NpoTuBHOro. [Ipamasa u
obpaTHasi TEOpeMBlI.

llonamue 06 akcuomamuke U aKCUOMAMU4ECKOM nocmpoeHuu 2eomempuu. Ilamuili nocmyaam
Jekauda u e2o ucmopus.

MHoXecTBAa M KOMOHMHATOPMKA. MHoxcecmeo. 3semeHm MHOXcecmed, NOOMHONMCECMBO.
O6seduHeHue u nepeceverHue MHoxcecms. Juazpammul iiepa.

[IprMepsbl pelieHUss KOMOMHATOPHBIX 33/la4: Iepebop BApUaHTOB, IPABUJIO YMHOXKEHHUS.

CraTtucTtuyecKkue JaHHble. [IpejcTaB/eHue JaHHbIX B BUJe TabJvl, AuarpaMM, rpadukoB.
CpezHue pe3y1bTaTOB U3MepeHUU. [loHATHE 0 CTaTUCTUYECKOM BbIBO/JIe HA OCHOBE BBIOODKH.

[ToHATHE ¥ IPUMEPBI CJIyYalHBIX COOBITHH.

BeposaTHocTb. YacToTa cOObITHS, BEpPOSATHOCTb. PaBHOBO3MOXXHble COOBITHUS WU NOACYET HX
BepoATHOCTH. [IpesicTaBsieHre 0 reoMeTpUYECKOW BEPOATHOCTH.

CorsiacHo ®BYII Ha 3yyeHUe MaTeMaTUKU B 7-9 KJ1 OTBOAUTCS He MeHee 525 yacoB (U3 pacueTa 5 4acoB B
HeJesio).

Coaep:xaTe/ibHbIe KOMIIOHEHTBI «AJiIreé6pa» M «3JieMeHTbl KOMOMHATOPUKH, TEOPUH BepOATHOCTEH,
CTaTUCTUKU U JIOTMKU» B 7-9 Kjaccax MpeJcTaBjeH y4eOHUKaMU aiarebpbl Ajs 7-9 KJaccoB - aBTOPHI
III.A.Anumos, I0.M.Kosisirun u ap. (PekomengoBano MuHo6pHayku PO, «IlpocBemenue», 2008-2009rr.). B HeM
peanu3yeTcsi B3aUMOCBSI3b IPHUHIIMIIOB HAYYHOCTH U JOCTYNIHOCTH U yAessieTcss 0c060e BHUMaHHe 06ecredyeHn o
MPOYHOTO YCBOEHHUSI OCHOBHOI'O MaTeMaTH4YeCKHMX 3HaHUH BceMHU obyyawumumucs. OCHOBHOM TeopeTHU4ecKUi
MaTepua/l B y4yeOHUKAxX H3JlaraeTcd C TMOCTelNeHHbIM HapacTaHUeM ero cJ0XHOCTU. Kypc asnre6psi,
NpeJAJOXKeHHbI JaHHBIMU y4yeOHMKaMHM, fBJSETCA OpraHUYeCKHM MpoJoJDKeHUeM K 0000lLieHHeM Kypca
apupMeTuku. HU3nokeHue BeleTCs KOHKPETHO-UHJAYKTHBHBIM METOJOM C IOCTENEeHHbIM HapacTaHUEM pOJIU
JelyKIMH, C ONOpOM Ha NpaKTHYeCcKUe 3aJlaHHfA, MOTHUBUPYIOIIME I0JIe3HOCTb M3y4YeHUS BUJAUMBIX
MaTeMaTUYEeCKUX MOHSATHUA W WJUIIOCTPUPYIOIIME peaJbHYI0 OCHOBY MaTeMaTH4yecKux abcTpakuuil. CTpykTypa
KaXk,0ro yueObHUKa a/re6pol TakoBa:

e coJiepaHue Pa3dbUTO Ha IJ1aBbl U naparpadbml;
® TEKCT KaXkZJ0ro naparpada conpoBOKAAeTCs] TPEXypPOBHEBOM CUCTEMOM yIIpaXKHEHUH;

e K KaXJAOW TrJjaBe JaHbl J[ONOJHUTEJbHble YINpPaXKHEHWs, BKJ/OYAWOIIUEe VIpaKHEeHUd [
CaMOKOHTPOJIs IoJ, pyopukoi «IIpoBeps cebs!l»;
e B KOHLe KaXKJOro yyeOGHUKA NpUBeJEeHbl yIpaKHeHUs [J NOBTOpPEHUs1 BCero Kypca aJjrebpbl
JIAHHOT0 KJ1acca, 3a/la4M /11 BHEKJIACCHOM paboThI.
Coaep:xaTe/IbHbIA KOMNOHEHT «['eoMeTpusa» B 7-9 Kjaccax npe/icTaBjieH yieOHUKOM reoMeTpUu AJis 7-
9 k. - aBTopsl JI.C.ATaHacsH, B.®.Byty3oB u ap. (PexkomengoBano MO P®, «IlpocBemenue», 2008-2009rr.).
TeopeTryeckuid MaTepuas HU3JaraeTc C HapaCTaHWEM ero CJA0XKHOCTH, 4eM JOCTUraeTcd AUAAKTHYecKasd U



JIOTUY€eCKad IMocjeJOoBaTeJIbHOCTb KypCd, BO3MOXXHOCTb HAY4YHOTI'O 000CHOBaHMUSI OCHOBHBIX TEOPETUIECKUX

MOJIOKEHUH. YYeOHUK COAEPXKUT 60JIbIIIOE KOJIMYECTBO paBHOO6pa3HbIX 3ala4 N MNPaAKTHUYECKHX SaﬂaHHﬁ. K

KaX(ﬂOﬁ rjiaBe y‘{66HI/IKa AATCA AOMOJIHUTEJ/IbHbIE 3a/ja4H, IpeJHa3HAa4Y€HHbI€ KaK AJId OCHOBHOH pa60TbI, eCJIn

K KakoMy-71160 maparpady okasajocb HeJOCTAaTOYHO, TaK W JJis MOBTOPEHUs] MaTepHasa JaHHOW ryaBbl. [lo

KaXXao0My KJIdCCy B y‘{e6HI/IKe INpHUBEAEHbI 3aJd4H1 MOBBILIEHHOH TPYAHOCTH, KOTOpbI€ INMpeAHA3HAYEHbl AJid

HH,Z[PIBH,ZLyaJIbHOﬁ pa60TbI C O6y‘{a}OH_[I/IMI/ICH, NpoABJAKIIMUMUA HHTEpEC K MATEeMaTHUKe, OJHAKO HX MOXXHO
HCIIOJIb30BATDb U AJIA BHEKJIACCHOM pa6OTbI 10 NpeaMeTy.

3. Tpe6oBaHMS K YPOBHIO NOATOTOBKH BbINNYCKHUKOB

Tpe6oBaHus K YPOBHIO NMOJTOTOBKU BBIMTYCKHUKOB 33Jal0T CUCTEMY UTOTOBBIX pe3y/bTaTOB, KOTOpbIe

AOJIXKHbI JOCTHUI'aTb BCeE o6yqa10m1/1eCH, OKaHYHMBAKIIHME OCHOBHYI HIKOJIYy, U JOCTHUXE€HHE€ KOTOPbIX ABJIAETCA

yCJi0oBHUEM MOJIOKUTEJbHOMN ATTeCTAlHH BbIITYCKHUKOB 3ad KypC OCHOBHOM HIKOJIBL.

Bpesyflbmame usyyeHus vmamemamuku y4eHUK do1diceH

3HaTb/l’[0Hl/IMaTb:

CyL1eCcTBO MOHATHUS MaTeMaTUUeCKOI0 J0Ka3aTe bCTBa; IPUBOAUTL IPUMepHI J0Ka3aTebCTB;

CyL1eCTBO MOHATUS aJITOPUTMA; IPUBOJUTD IPUMEpPHI aJITOPUTMOB;

KaK UCHOJIb3YIOTCS MaTeMaTH4yeckue GOpMyJibl, ypaBHEHHUS] U HEPaBEHCTBA; IPUMePhI UX IPUMeHeHUs AJ1s
pellleHUs MaTeMaTU4eCKHUX U NPaKTUYEeCKUX 3a/aY;

KaK MaTeMaTH4eCcKu olpejeseHHble GYHKLMA MOTYT ONMCHIBAaTb peasjibHble 3aBUCUMOCTH; NPHUBOJUTH
IIpMMepBI TAKOTO ONKUCAHUS;

KaK MOTPeOHOCTH MPaKTUKHU MPUBEJU MaTeMaTHYeCKyH HayKy K HeO6XOAMMOCTH pacClIMpeHUsl MOHSTUS
YU CJIa;

BEPOSITHOCTHBIM XapaKTep MHOTMX 3aKOHOMEPHOCTEM OKpyXalllero MUpa; NpUMepbl CTaTUCTUYECKHUX
3aKOHOMEPHOCTEHN U BbIBOJIOB;

KakMM 06pa3oM reoMeTpusi BO3HUKJA U3 MPAKTUYECKUX 3aJay 3eMJeMepusi; IpMMepbl reOMeTpUYeCKUX
00'bEKTOB M yTBepPXKJeHUHN 0 HUX, BaXKHBIX JJ11 IPAKTHKY;

CMBICJI WJeaqu3alyy, NMO3BOJISIIOLEN pellaTh 33aJa4d peajbHOW AeWCTBUTEJbHOCTU MaTeMaTHU4eCKUMU
MeTOo/,aMH, IpUMephl OLIM60K, BOSHUKAIOLUX [IPU UJleaTU3aL UK.

IIpu u3yyeHuu aareo6psl (7-9 Ki1.):
yMeThb:

COCTaBJAATh GYKBEHHbIe BbIpaxKeHUS U POpMyJibl O yCJAOBUSM 33/ay; OCYLIECTBJSATb B BbIPXKEHUSIX U
dopMysiax 4MC/IOBble MOJACTAHOBKM M BBINOJHATb COOTBETCTBYIOIIME BBIYMCJIEHUS, OCYLIECTBJSATD
MO/ CTaHOBKY OJHOTO BbIpaXKeHHs B Ipyroe; BbIpaXKaTb U3 GOpMYyJ 0ZJHY IepeMEHHYI0 Yepe3 OCTa/bHBIE;
BBIIIOJIHATb OCHOBHbIE JEHCTBUS CO CTeNMeHsMU C LeJbIMU IOKa3aTeJsMH, C MHOTOYJeHaMHU U C
ajrebpauvyecKUMy JApo6GsMHU; BBINOJHATh pPa3/OKeHHe MHOTOYJEHOB Ha MHOXHWTEJH; BbINOJHATH
TOX/leCTBEHHbI€e [Ipe06pa30BaHUs PalMOHAIbHBIX BbIPAXKEHUH;

NpPUMEHSTh CBOWCTBA apuPMETUUYECKUX KBAJpaTHbIX KOpPHEH /[ BBIYMCJAEHUS 3HAYeHUH U
npeo6pa3oBaHUM YHUCI0BBIX BbIPAXKEHUH, COJlepXKallUX KBaJpaTHbIEe KOPHHU;

peliaTh JUHEWHbIE, KBaZpaTHble YPAaBHEHUSI U PAlMOHAJbHbIE YPABHEHUS, CBOASLIMECS K HUM, CUCTEMBI
JIBYX JIMHENHbBIX ypaBHEHUH U HECJIOKHBIE HEJINHEWHBIE CUCTEMBI;

pelIaTh JJMHEHHbIE U KBa/IpaTHbIE HEPABEHCTBA C OZJHON EPEMEHHON U UX CUCTEMBI,

peliaTb TEKCTOBBbIE 33/laud ajirebpavyecKUM MeTOJ0M, UHTEpPNpPeTHPOBATh IOJy4YeHHBbIH pe3y/bTarT,
MPOBOJAUTL OTGOP peleHuH, UCX0/s1 U3 GOPMYTUPOBKHU 33Ja4H;

M306paxkaTh YMC/a TOYKAMU Ha KOOPAMHATHOUN NPsIMOH;

onpesiesIiTh KOOPJAUHATHI TOYKHU IJIOCKOCTH, CTPOUTb TOYKHU C 3aJJaHHBIMU KOOpJMHATaMM; U306paxaThb
MHO>XeCTBO pelLleHUH JMHeHOr0 HepaBeHCTBa;

pacno3HaBaTb apudMeTHYEeCKHME U TeoMeTpUYeCcKHe INPOrpeccuy; pelaTh 3aZlaud C MpPHMeHEeHUEM
dbopMyJibl 0611ero YieHa U CYMMbl HECKOJIBKHX TEPBbIX YJIEHOB;

HaXOJWUTb 3HaYeHUs QYHKIUH, 3alaHHON dopMyJiol, Tabaulel, rpadprUKoM MO ee apryMeHTy; HAXOJUTb
3HaueHHe apryMeHTa 0 3Ha4eHUI0 QYHKIIMY, 33JJaHHON rpadpUKOM WU TabIULIEN;

onpesiesIiTh CBOMCTBA QYHKLUU IO ee rpaduKy; NPUMEHATh rpaduyecKue NnpecTaBJeHUs IPU peLleHUH



ypaBHEHHH, CUCTEM, HEPABEHCTB;
ONHMCHIBAaTh CBOMCTBA U3YYEHHBIX QYHKIIUN, CTPOUTD UX rPadUKH;

HCNO0JIb30BaTh NPUOGPETEeHHbIE 3HAHUA U YMEHHS B MPAKTHYECKOM AeATeJTbHOCTH U MOBCEeAHEBHOM
JKU3HU 115

BBINOJIHEHUSI pacyeToB 1o ¢opmysaM, AJs cocTaBieHUsT GOPMYyJI, BbIpaXKAIIIUX 3aBUCUMOCTH MEXIY
peasbHBIMU BEeJIMYMHAMM; JJ1s1 HAX0XKeHUsl HY>KHOH GpOpMyJibl B CIPaBOYHbIX MaTepHasax;
MOJIEJIMPOBAHUS MPAKTUYECKUX CUTYallMd M HCCIeJOBAaHUM MOCTPOEHHBIX MoOJeJeld C UCHO0JIb30BaHUEM
anmnapara ajarebpsbl;

ONMMCAHHUs 3aBUCUMOCTEH MexJy OGU3UYEeCKUMH BeJWYMHAMH COOTBETCTBYWIIMMH (GOpMysaMu, NpU
MCC/IeJOBAaHUU HECJIOXKHBIX IPAKTUYECKUX CUTYALUH;

MHTepHpeTanuy rpaduKoB peasbHbIX 3aBUCUMOCTEHN MeX/y BeJIMYMHAMM.

IIpu u3yyeHuu reomeTpuu (7-9 KJ1.):

yMeTb:

M0JIb30BAThCSA FTeOMETPUYECKUM AA3bIKOM JIJISl OMUCAHUS TIPEIMETOB OKPYKAIOIIEro MUPaA;
pacrno3HaBaTh reoMeTprUyYeckre GUTyphl, Ppa3andaTh UX B3AUMHOE PaCIoJIoKeHHE;

n300pakaTh TreoMeTpUyecKrhe OQUTYphl; BBINOJHATh 4YepTeXd M0 YCJAOBHUI0 33/a4; OCYIEeCTBJATH
npeo6pa3oBaHus QUTYD;

pacro3HaBaTh Ha YepTexax, MoJieisIX U B OKpY’Kawlleld 06CTaHOBKe OCHOBHbIE MPOCTPAHCTBEHHbIE TeJIa,
HM300paXkaThb UX;

B IPOCTEUIINX CAy4YassiX CTPOUTh CEYeHHUs U Pa3BePTKU NPOCTPAHCTBEHHBIX TeJT;

MPOBOJUTH Ollepaliy HaJi BEKTOPAMHU, BIYMCJISATH AJMHY U KOOPAWUHATHI BEKTOPA, YTOJl MEX/1y BEKTOpaMu;
BBIYHCJSATh 3HAYEHUSI TEOMETPUYECKHUX BEJUYUH (AJIMH, YIJIOB, MJOLAeld, 060'bEMOB); B TOM YHUCJE: JJIsI
yrioB ot 0 mo 180° omnpepaensiTb 3HAaYe€HUSI TPUTOHOMETPUUYECKUX QYHKIMNA MO 33JaHHBIM 3HAYEHUSIM
YIJIOB; HaXOJUTh 3HAueHHUS TPUTOHOMETPUYECKHUX (PYHKIMHA IO 3HAYEHHIO OJJHOM W3 HHUX, HAXOJUTb
CTOPOHBI, YIJIbl U IJIOWAAU TPEYroJbHUKOB, JJIMHBI JIOMaHbIX, YT OKPYKHOCTH, IJIOIIA/lell OCHOBHBIX
reoMeTpu4YecKux GUryp u Guryp, COCTaBJeHHbIX U3 HUX;

peliaTh reoMeTpUYeCKUe 33/la4M, OMUPAsCh HA U3yYeHHbIE CBOMCTBA QUTYpP U OTHOLIEHUH MEXAY HUMH,
NpUMeHsIsl JIONOJHUTE/NbHbIe TOCTPOEHMSs], aJrebpaudeckKud W TPUTOHOMETPUYECKUM ammapar,
Co06paKeHUs] CHMMETPHUU;

NpPOBO/JIUTh JlOKAa3aTeJibHble PACCY)KJEHWS TNpU pelleHUuH 3a/]ay, HCIOJb3ys H3BeCTHble TeOpeMbI,
00HapY>KUBasi BO3MOXHOCTH /ISl UX UCIIOJb30BAHUS;

pelaTh NpoCcTeilre MJIaHUMeTPUUECKHe 33/1a4U B TPOCTPAHCTRE;

HCIIOJIb30BATh HpPIOﬁpeTeHHbIe 3HAHUA U YMCHHA B l'lpaKTI/l‘{eCKOI‘;l AeATe/IbHOCTH U HOBCGAHeBHOﬁ

YKU3HU JJIA:
o ONMCAHUs peaJbHbIX CUTyal[Mi Ha sI3bIKEe €OMETPHUH;

o pacuyeToB, BK/IIOYAOIMX IPOCTeMIINe TPUTOHOMEeTpUYecKrue GopMyJIbl;

o pelleHUsI reOMeTPHUYECKUX 3a/ja4 C UCII0JIb30BaHUEM TPUTOHOMETPUH

o pelleHrs MPaKTUYECKUX 33/lay, CBSI3aHHBIX C HAXOXK/JEHHEM reOMeTPUYEeCKHX BeJHUYUH (MCIOJIb3ys MpPH

He06X0JJMMOCTH CIPAaBOYHUKH M TeXHUYECKHe CPe/iCTBa);
MOCTPOEHUH reOMeTPUUYECKUMHU HHCTPYMEHTaMU (JIMHEHNKa, YroJbHUK, LUPKYJIb, TPAHCIIOPTHP).

IIpu u3ydeHUH CTOXACTUKHU (7-9 Ki1.):

yMeThb:

M3BJIeKaTb HHOpPMaIMIO IPe/ICTaBJEHHYI0 B Tab/JMLaX, Ha JUarpaMMax, rpapukax; CocTaBasATh
TabJIUIb], CTPOUTh AUATPAMMbl U IpadUKH.

peliaTb KOMOMHATOPHbIE 33/jla4U NyTEM CUCTEMAaTUYECKOT0 epebopa BO3MOKHbIX BAPUAHTOB, a
TaKKe C UCII0JIb30BaHUEM NPaBUJia YMHOXKEHHUSL.

BBIUUC/ATDH Cpe/iHee 3HaUYeHUs pe3yIbTaTOB U3MePeHU N

HaXO/JJUTb YAaCTOTY COOBITUS, UCII0JIb3Ysl COOCTBEHHbIE HAOJIIOJEHUS U TOTOBblE CTATUCTUYECKHE
JlaHHble

HaXO/JJUTb BEPOSTHOCTb CAYYalHBIX COOBITUHN B IPOCTEUIIUX CUTYALUSX;



HCNO0JIb30BaTh NMPUHOGPETEHHbIE 3HAHUA U YMEHHs B NMPAKTHYECKOW /JeATeJbHOCTH M INOBCEJHEBHOM
JKU3HU 115

- aHaJIM3a peasibHbIX YUCJOBbBIX JAHHBIX, IpeACTaBJIeHHEe B BU/Je JUarpaMm, rpadpMKoB, TabJIUII;

-+ pelleHHe Y4YeOHbIX M MPAKTUYECKHUX 33a7jady, TPEOYIIIUX CUCTeMaTU4YecKoro rmepebopa
BapUaHTOB;

- CpaBHEHMe IIAaHCOB HACTYMJIEHUS CAy4YaWHBbIX COOBITHH, OLleHKAa BEePOSITHOCTU CJIy4alHOIo
COOBITHS B IPAKTUYECKUX CUTYAIMSX, COIIOCTABJIEHUE MOJIEJIU C Pea/IbHOW CUTyallue;

+ TOHUMaHHE CTATUCTUYECKUX YTBEPKIEHUH.

4. HopMbI OLleHKH 3HAHUU U1 YMEHU 00yYalo L MUXCs

OyeHka YCMHbIX O0meemoe

«5», ecJIv yYEeHHUK:

MOJIHO PACKPBLI CO/lep’KaHue MaTepuasia B 06’beMe, IPeAyCMOTPEHHOM IPOTPaMMON U yUeOHUKOM;

W3JI0KUJT MaTepuas TPaMOTHBIM f3bIKOM, TOYHO HCIOJIb30BaJl MaTeMaTUYeCKyld TEPMHHOJIOTHIO U
CUMBOJIMKY, B OIIpe/leJIeHHOM JIOTUUEeCKOW M0C/IeJ0BATEbHOCTH;

MPaBUJIBHO BBINTOJIHUJI PUCYHKH, YEPTEXKH, TPaPUKHU, COOTBETCTBYIOIUE OTBETY;

NOKa3aJl yMeHHe WJUIIOCTPUPOBATH TEOPHUI0 KOHKPETHBIMHU NPHUMeEpPaMH, IPUMEHSATb ee B HOBOH CHUTYaLUU
MpPUY BbINOJHEHUU TPAKTUUECKOT0 3a/[aHUS;

NPOJIEMOHCTPUPOBAJl YCBOEHHE paHee HW3YYEHHBIX COMYTCTBYHIIUX BOMNPOCOB, CHOPMHUPOBAHHOCTb H
YCTOWYHUBOCTD UCMOJIb3yEMBIX IPH OTBETE YMEHUHN U HABBIKOB;

OTBeYaJl CaMOCTOSITEJIbHO, 6€3 HABOASLHUX BONIPOCOB YUUTEJIS.

«4», €CJIM_OTBET YJOBJIETBOPIET B OCHOBHOM TpPe6OBAaHMAM Ha OIEHKY «5» HO IOpPpU 3TOM HMeeT OJUH W3
HeJO0CTATKOB:

B M3JI0KEHUH JIONyIleHbl HEGOIbIIIKMe MPO6eJIbl, He HCKAa3UBILINE MAaTeMaTHYECKOTO COlep KaHUsl OTBETA;
JIONYIeHbl OJWH-ZBAa HeZouyeTa MPU OCBellleHHH OCHOBHOTO COJiep)KaHHWs OTBeTa, MCIpaBJIEHHbIE MOCJe
3aMeyvaHusl yIUTeIs;

JlonylleHa oIMOKa WM 0OoJsiee JBYX HEJOYETOB IPU OCBEUIEHWH BTOPOCTENEHHBIX BOMPOCOB WJU B
BBIKJIa/IKaX, JIETKO UCIPABJIEHHBIE T0CJIe 3aMedyaHus YIUTe.

«3», CTaBUTCH, €CJIN:

HEIOJIHO PacKpbITh COJiep>kaHHe MaTepuasa (dparMeHTapHO, He Bcerjia NocJjeJ0BaTe/bHO), HO MOKAa3aHO
obliee MOHMMaHKe BONpPOCa U MPOJAEMOHCTPUPOBAHbI YMEHHUs, AOCTATOYHbIe s JajbHeHIlero ycBoeHus
NpPOrpaMMHOIr0 MaTepHuaJa;

VMMeJIMCh 3aTPY/HEHUS WU JJONYLeHbl OLIMOKU B ONpe/ieleHUH NOHATUH, UCII0JIb30BAHUM MaTeMaTHYeCKOU
TEPMHUHOJIOTUH, YEPTENkKAX, BbIK/IAKaX, UCIIPABJIEHHbIE T0C/IE HABOASALIMX BOIIPOCOB YUUTEJIS;

YYEeHUK He CIIPaBUJICS C TPUMEHEeHWeM TeOPHHU B HOBOM CUTYaLMU NPY BbINOJHEHUH IPAKTUYECKOT0 3a/laHus
06513aTeJIbHOT0 YPOBHS CJI0KHOCTH M0 JAHHOU TeMe;

IpU JOCTAaTOYHOM 3HAaHHUM TEOPeTHYeCKOro MaTepuasjia BblsiBJeHa HeJocTaToyHass CHOPMUPOBAHHOCTD
OCHOBHBIX YMEHHUH U HABBIKOB.

«2», CTABUTCS, eCJIU:

He pacKpbITO OCHOBHOE COJiep)KaHHe Y4eOHOT0 MaTepHrasa;

00Hapy>keHO He3HaHWe WJM HellOHMMaHWe YYeHHUKOM O6oJibllled WM HahboJsiee BaXKHOW 4acTU y4eObHOro
MaTepuaa;

JIONYIeHbl OUIMOKW B ONpeJle/IeHUH MOHSATHM, MPU HCIOJb30BaHUM MAaTEMaTUYeCKOU TEepMHUHOJIOTHH, B
PHCYHKaX YyepTexax WM rpadukax, B BbIKJIAJKaX, KOTOPble HE UCIPABJIEHBI TIOC/Ee HECKOJbKUX HABOAALIUX
BOIIPOCOB YYUTEJIS.

OyeHKa NUCbMeHHbIX KOHMPOAbHBIX pa6om y4aujuxcsi.

«5», cTaBUTCA, €Clu:

pa60Ta BBINIOJIHEHA IMOJIHOCTBIO;
B JIOTUYE€CKHX PACCYXKAECHUAX U 060CHOBaHUAX pemieHuda HeT np06eJ1013 " OI_LII/I6OK;



¢ B pEHIeHUWHW HEeT MaTeMAaTHU4YEeCKHUX OIINOOK (BOBMO)KHa OJlHA HETOYHOCTb, OIIMCKA, KOTOpad He fABJAeTCA
cj1eCTBHMEM HE3HAHUA NJIKM HEIIOHUMaHHUA yqe61-10r0 MaTepHana).

«4», CTaBUTCS, €CJIU:

e paboTa BbINOJHEHA IOJHOCTbI), HO OOGOCHOBAaHHUS LIAroB pelleHUs HeLOCTaTOuYHbl (ecJu yMeHHe
060CHOBBIBATb PACCY>KJeHUS He SBJISJIOCH CllelluaIbHbIM 06'beKTOM NIPOBEPKH);

e JomylleHa OJHAa olIMO6Ka WMJMU ecTb JABa-TPU HejovyeTa B BBbIKJIAJKaxX, PUCyHKax, yepTexax WM rpadukax
9ec/iv 3TU BU/AbI Pa6OT He ABJISJINCH CHelMabHbIM 00'beKTOM NPOBEPKH).

«3», CTaBUTCS, eCJIU:

e jomylieHo 60Jiee OAHOM OMIMOKHU UK GoJiee IBYX-TPeX HEJIOUETOB B BBIK/IAJKaX, YePTEKaxX UIU rpadpuKoB, HO
ob6y4Jaroiuiics 06J1aiaeT 06513aTe/IbHBIMU YMEHUSIMH 110 TPOBEPSIEMOU TeMe.

«2», CTaBUTCH, €CJIU:

e JIONYylleHbI CyLeCTBEHHblEe OIIMOKY, NOKa3aBIlKe, YTO YYEHUK He 06J1aJjlaeT 0653aTe/IbHbIMU YMEHUSAMHU 110
JlaHHOU TeMe B MOJIHOM Mepe.

Oyenka Moxcem 6bliMb NOBbLIWEHA 3d OPUSUHA/ALHBIU 0M8em HA 80NpoOC UAU OPUSUHA/AbHOE peuieHue 3a0ayl,
Komopble ceudemensbCmeyrom 0 B8blCOKOM MamemMamu4eckoMm pazsumuu obyuyaruje2ocs; 3a peuleHue 60J1ee
C/I0JCHOU 3a0a4u u1u omeem Ha 60.J1ee C/A0HCHbLIL 80NPOC, NPEO/A0HCEHHbIE 06yUYarouwemMycss doNoIHUMEALHO hoc/ae
8bINOAHEHUS] UM KAKUX-AU60 dpy2ux 3a0aHull.

5. OkujaemMble pe3yIbTaThl

B mporecce peasnsanuu AAaHHOW NPOrpaMMbl B paMKax JAesiTEJbHOCTH YYPEXAEHHsS MOXXHO 0XHUJAThb
c/lefyolive pe3y/bTaThbl:

® JNOCTHUXXEHHE O6y‘IaI-OI_[II/IMI/ICH pe3yjbTaTOB 06y‘{EHI/IH, npegcTaBJIEHHBIX B pa3jeJie «Tpe6013a1-mﬂ K
YPOBHIO IOATOTOBKH BbIITYCKHHUKOB»

e OBJIaJieHHE 06YYaIUIMMHUCA KOHKPETHBIMHU MaTeMaTUYeCKUMH 3HAHUSIMU U YMEHUSIMH, HE06X0JUMbIMU
AJIA HpI/IMeHeHI/IH B npa}cTqucxoﬁ AedATeJIbHOCTH, [JiA I/I3y‘{eHI/IH CMEXHbIX OUCUUIIJIMH, [OJIA
MPOJIO/DKeHUs1 06pa30BaHUS;

® UHTe/UIeKTyaJlbHOEe pa3BUTHe o6yvyawiiuxcsd, (GpopMHUpPOBaHHE KauyecTB JIMYHOCTH, HEOOXOAUMBIX
4yeJI0OBEKY /Jisl TOJIHOLEHHOW >KM3HM B COBPEMEHHOM OOLIeCTBe: SICHOCTU W TOYHOCTHU MBICIH,
KPUTHYHOCTH MBbIIIJIEHUS], HUHTYMUIUH, JIOTUYECKOTO MBbILUJIEHHs, 3JIEMEHTOB aJIOPUTMHUYECKON
KYJIbTYPbI, IPOCTPAaHCTBEHHBIX IPeACTaBIEHHH, CHOCOOGHOCTH K NPEOA0JIEHUIO TPYAHOCTEH;

e [OBbIIIEHHE N03HABATEJbHBIX CIOCOOHOCTEN 06yYaIOIIUXCS CPpeCTBAMU MaTeMaTHIECKON HAYKU;

® y4acTue 06yqafom1/1xcs1 B MaTeéMaTU4YeCKHUX KOHKYpCax, OJIMMIINaAaX.



