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1. IMosicHUTEIHLHAA 3ANMACKA

Pabouast mporpamma o anredpe paspadboTaHa B COOTBETCTBUU C IPOTPAMMOM ISt
o011eo0pa3oBaTeNbHBIX YUpexaeHuii — Anredpa. 7-9 kimaccsl. M.: «IIpocsemenue», 2011r., ¢
yueToM TpeboBaHuil (enepalbHOr0 KOMIIOHEHTA rOCyAapCTBEHHOT0 00pa30BaTeIbHOrO CTaHAapTa
OCHOBHOT'O 00111ero 00pa3oBaHMs [0 MaTeMaTHKE, 1 OCHOBaHA Ha aBTOPCKOM MPOTrpamMMe JIMHUU
. A. Anumosa.

Pabouas nporpamma coznana ajs yqamuxcs 8 u 9 KiaccoB, ¢ 3a71ep>KKON ICUXUYECKOTO
pa3BUTHSL.

Jannas pabOouas mnporpamMma paccuMTaHa Ha YdYalluxcs, HUMEIOUIMX ociabIeHHoe
COCTOSIHME HEPBHOM CHUCTEMBI, BIEKyIIee 3a C000il OBICTPYIO YTOMIIIEMOCTh, HU3KYIO
paboTOCIOCOOHOCTh, MOBBIIIEHHYIO OTBJIEKAEMOCTh, a YTO, B CBOIO O4Yepe/lb, BeIeT K
HApYIICHUIO BHUMAHU, BOCIPHUATHS, aOCTPAKTHOT'O MBIIUICHHS. Y TaKHUX JI€Te OTMEYaroTCs
nepuoAnYeckue KosjeOaHuss BHUMAHUS, HEIOCTaTOYHAs KOHIEHTpanusi Ha OOBEKTe, Malblil
00BEM MaMsITH.

Baxwueiiiee ycinoBre npaBUiIbHOTO MOCTPOEHUSI yueOHOro Ipolecca - 3T0 JOCTYIMHOCTb U
3QPEKTUBHOCTh OOyUEHHS Ui KaXIOTO YYallerocss oO0yJarmuxcs MO aJalTHPOBAHHBIM
mporpaMMaM JUIsl JeTel ¢ 3aJep)KKOW TCHXWYECKOro pa3BUTHUS B 001e00pa3oBaTeNbHBIX
KJlaccax, 4YTO JIOCTUTAeTCs BBLICICHUS B KaXKIOW Teme TIJlaBHOTO, M JuddepeHnuanuein
MaTepuaia, OTpabOTKON Ha MPAKTUKE MMOJTYYCHHbBIX 3HAHUU.

Bo Bpems yuebHOTO Mporiecca Hy)KHO UMETh B BUAY, YTO Y4eOHAs JEATEIBHOCTD JO0JDKHA
OBITH OOraTol MO COAEPKAHUIO, TPEOYIOUIEH OT MIKOJIbHUKA MHTEIEKTYAIbHOTO HANpPSHKEHUS,
HO OJTHOBPEMEHHO 00s13aTeNIbHbIC TPEOOBAaHMS HE JTOJDKHBI OBITH IMEPErpyKEHHBIMHU 110 00XBaTy
MaTepuaia 1 IOCTYIHbI peOeHKy. ToIbKO JOCTYMHOCTh M TOHMMaHUE TOMOTYT BBI3BaTh y TAKUX
y4Jaluxcsi MHTepec K ydeHuro. HemanoBaxxueiM (pakTopoM B OOYyYEHHH TaKUX JETEH SBISETCS
noOpoxenarenbHasi, CIOKOMHast atMocdepa, armocdepa 100pOThl U TOHUMAHHUS.

Ilpunyun pabomer 6 Oannvix Kraccax c¢ yvawumuca, OOydarOUMUCT TIO
aJaNTUPOBAHHBIM IIpOrpaMMaM JJisl AeTel ¢ 3aeP>KKON ICUXUYECKOTO Pa3BUTHI- 3TO U pEYEBOE
pa3BUTHE, YTO BEJET HEMOCPEICTBEHHBIM 00Pa30M K MHTEIUICKTYAIHOMY Pa3BUTHIO: YUaITHECs
JIOJDKHBI TIPOTOBapUBaTh XOJ] CBOMX PACCYXKJEHHH, MOACHATb CBOM AECUCTBUS NMPH PELICHUU
pa3nuuHbIX 3a1aHui. [loxBana u moompenue - 3To ToXe OOJbIIast IBUXKYIIAs cujia B 00ydeHUH
nerel TaHHOM kateropuu. BaxxHo, yTOOBI peOEHOK MOBEPHII B CBOM CHJIBbI, UCHIBITAT PAJOCTh OT
ycriexa B yYeHHH.

KanennapHo — TeMaTHueckuil 1aH OPUEHTUPOBAH Ha MCIOJIb30BAHUE YUEOHUKOB: Anredpa:
yueOHUK JU1s 8 Kiacca o0meodpa3zoBaTenbHbIX yupexaenuid/ [LL.A. Anumos, FO.M. Konsarus, 10.B.
CumopoB u ap.]. - M.: IIpocBemenne, 2009.; Anrebpa: yueOHMK na1ns1 9 Kiacca
obmeobpazoBarenbHbix yupexaeHuit/ [ILLA. Amumos, FO.M. Konsrun, FO.B. Cunopos u ap.]. - M.:
[Tpoceemenue, 2011.

Auredpa HarenieHa Ha (OpMUpPOBaHHME MaTEMaTHUYECKOTO ammapaTa JJis pelieHus 3ajad u3
MaTE€MaTHUKH, CMEXHBIX MPEAMETOB, OKPYXKAIOIIEH peanbHOCTH. SI3bIK alreOpbl MOTYEPKUBACT
3HAYEHWE MaTEMaTUKHA KakK s3blKa JUISI MOCTPOCHUS MAaTEeMaTUYECKUX MOJEJEH, ITPOLECCOB U
SBJICHUN peasibHOr0 Mupa. OIHOW W3 OCHOBHBIX 3a7ad HM3YYCHHS ainreOphl SIBISETCS Pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOIMMOTO, B YACTHOCTH, JJISi OCBOCHUS Kypca WH(OPMATHKH,
OBJIQJICHHE HAaBBIKAMHM JCTYKTHBHBIX paccyxacHuil. [I[peoOpazoBanre CUMBOINYECKUX (DOPM BHOCUT
CBOH cmenu(uUeckuii BKJIaJ B pPa3BUTHE BOOOpPaXKEHHs, CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOpYecTBYy. Jlpyroili BakHOW 3amadeil M3y4deHHUs anreOphl SIBIACTCS MOIy4YeHHE IIKOJIbHUKAMU
KOHKPETHBIX 3HAaHWH O (YHKIMSAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJAENW [UIsl OMHCAHUS U
WCCJIEIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, IKCIIOHEHITUATBHBIX,
NEPUOANYECKUX U Jp.), A1 (POPMHUPOBAHUS y y4aIIMXCs MPEACTABICHUN O POJIM MAaTeMaTHUKU B
Pa3BUTUM LIUBWIM3ALMU U KYJIbTYPBHI.

B xozxe ocBoeHus Kypca ydaiuecs moiy4atoT BO3MOKHOCTb!

-pa3BUTH MIPEACTABICHUE O YHCIIC U POJIM BHIYMCIICHUI B YETTOBEYECKOM MPAKTUKE;
c(hopMHUPOBATh MPAKTUIECKHIE HABBIKY BHITIOJHEHHSI YCTHBIX, MMChMEHHBIX, MHTEJUIEKTYaIbHBIX
BBIUKCJICHUM, Pa3BUTh BBIUUCIUTEIbHYIO KYJIbTYPY;



-0BJ1a1eTh CUMBOJINYECKUM SI3bIKOM aJIreOpbl, BEIpaboTaTh (hOpMabHO-ONIEepaTHBHbIC
anreOpanyecKre yMEHUS U HayYUThCS IPUMEHSTh UX K PEIICHUIO MaTeMAaTHYECKUX U
HEMAaTEMAaTUYECKUX 3a/1a4;

-M3y4YUTh CBOWCTBA U IpaMKU SJIEMEHTAPHBIX (PYHKIUI, HAyYUThCS UCTIONIb30BATh
(GyHKLIMOHATBHO-TpaUUecKe MPEACTABICHUS U1 ONMCAHMsS U aHAJIN3a PealbHbIX
3aBUCHUMOCTEI;

-Pa3BHUTh JIOTHUECKOE MBILIUIEHUE U PeYb — YMEHHE JIOTHYECKH 0OOCHOBBIBATH CYKICHHUS,
IIPOBOAMTDH HECIIOKHBIE CUCTEMATU3ALMN, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDBI,
UCIIOJIb30BaTh Pa3IMUYHbIC SI3bIKM MATEMATUKHU (CIOBECHBIN, CHMBOJIMYECKUH, rpaduyueckuii) s
WUTIOCTpALK, UHTEPIIPETALIUY, ApTyMEHTALlMU U JOKA3aTeIbCTBA;

-cpopMHpOBATH NPEACTaBICHUS 00 U3y4aeMBbIX MOHATUAX U METOAAX KaK BaKHEHIINX
CPEJCTBAaX MaTEMaTU4YECKOI0 MOIEIMPOBAHNUS PEATILHBIX IPOLIECCOB U SIBJICHUM.

Henn:

- OBJIa/IEHH e CHCTeMOIi MaTeMaTH4YeCKUX 3HAHUI M YMeHMIi, HeOOXOTUMBIX Il IPUMEHEHUS
B IIPAaKTUYECKOH eATEIbHOCTH, U3YUYCHHsI CMEXHBIX AUCHUILINH, IPOAOIDKEHHU 00pa30BaHuUs;

- HHTEJJIEKTYaJIbHOe pa3BuTHE, (POPMHUPOBAHNE KAYECTB IMYHOCTH, HEOOXOJMMBIX YEJIOBEKY
JUIs IOJTHOLICHHOM JKU3HU B COBPEMEHHOM O0ILECTBE, CBOMCTBEHHBIX MaTeMaTHUECKON
JESTEIbBHOCTH: SICHOCTH U TOUHOCTH MBICIIN, KpUTUYHOCTH MBILUIEHUSI, UHTYULIUH, JIOTHUECKOTO
MBIILUICHHS], JJIEMEHTOB AJIFTOPUTMHUUECKOMN KYJIBTYPbI, IPOCTPAHCTBEHHBIX ITPEICTABICHUM,
CIIOCOOHOCTH K MPEOI0JIEHUIO TPYIHOCTEN;

- (hopMupoBaHUe MpeacTABICHUI 00 UIESIX U METOJax MaTeMaTUKH KaK YHHUBEPCAJIbHOTO
A3bIKa HAyKU M TEXHUKU, CPEACTBA MOJAEIUPOBAHNUS SBJIEHUI U ITPOLIECCOB;

- BOCIIMTAHUE KYJIbTYPbI JINYHOCTH, OTHOLIEHUS K MaTeMaTHKe KaK K 4aCTH 00IIeYesI0BeYeCKOn
KYJIbTYpbI, UTPAOILEN 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.

3agaun:

[Ipu n3ydyeHun Kypca MaTeMaTUKH Ha 0a30BOM YPOBHE MPOJIOJIKAIOTCS U MOJIyYalOT pa3BUTHE
cojepxarenbHble JIMHUM: «Uucaa ¥ BeIUMCICHMS», «BbIpaxeHus u HX [peoOpa3oBaHUMN,
«DyHKIUNY», «YpaBHEHUS M HepaBeHCTBa», «l'eomeTpus», «I1eMEHTbl KOMOWHATOPUKU, TEOPHUU
BEPOATHOCTEH, CTATUCTUKU M JIOTUKW». B paMkax yKa3aHHBIX COJEpPIKaTEJIbHBIX JIMHUN PELIar0TCs
CIIEYIOIINE 3a1a4H:
pa3BUTHE NPEJCTABICHUE O YHUCIE U POJIM BBIYMCICHUN B YEIOBEUECKOH MpakTHKe; GOpMHUpPOBaHUE
IIPAKTUYECKUX HABBIKOB BBINIOJIHEHUSI YCTHBIX, IUCBbMEHHBIX, MHCTPYMEHTAJIBHBIX BBIYMCICHH,
Pa3BUTHE BBIUNUCIUTEIBLHON KYIbTYPBI;

OBJIQJICHUE  CHMBOJIMYECKMM  SI3BIKOM  anreOpbl,  BbIpaboTKa  (hopMalbHO-ONEpaTHBHbIE
anreOpanyeckux yMEHUH M NPUMEHEHHE UX K PEUICHHI0 MaTeMaTHYeCKHX M HeMaTeMaTH4YeCKUX
3az1ay;
U3Y4YEHHE CBOMCTB U TIpa@UKOB  AJIEMEHTapHbIX  (QYHKIMM, HaydUTbCA  HCIIOJIb30BATh
(G yHKIIMOHaIbHO-TpaduyuecKue NPeCTaBICHUs AJI ONMCAHUS U aHAJIN3a PealIbHbIX 3aBUCUMOCTE;
pa3sBUTHE MPOCTPAHCTBEHHBIX IMPEICTABICHUA M M300pa3UTENIbHBIX YMEHUI, OCBOCHHE OCHOBHBIX
($akTOB U METO/0B IIAHUMETPHUH, 3HAKOMCTBO C MPOCTEUIIMMU MPOCTPAHCTBEHHBIMHU TEJIaMU U MX
CBOMCTBAMH;
MIOJIy4YEHUE TPEACTABIECHUS O CTATUCTUUECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHUPE U O Pa3IUYHBIX
crnocof0ax MX HU3y4yeHHs, 00 OCOOEHHOCTSIX BBIBOJJOB M IPOTHO30B, HOCAIIMX BEPOSTHOCTHBIH
XapakTep;
pa3sBUTHE JIOTMYECKOTO MBIIUICHUS W pPeYd — YMEHMsS JIOTMYECKHM OOOCHOBBIBATH CYXJIEHUS,
IIPOBOAMTH HECIIOKHBIE CUCTEMATH3aLMH, NPUBOJUTH NPUMEPHI U KOHTPIPUMEPHI, HCIIOIb30BaTh
pa3inuHble S3bIKM MAaTeMAaTHUKH (CIIOBECHBIH, CHMBOJIMYECKUN, rpapUuecKuil) A WIUTIOCTpaluy,
MHTEPIIPETALIMN, ApTYMEHTALlUU U JI0KA3aTeIbCTBA;
dbopMupoOBaHUE MpeACTaBICHUS 00 M3Y4aeMbIX MOHATUSAX M METOJaX KaK BaKHEHIIHUX CpeacTBax
MaTeMaTHUYECKOT0 MOJIEIIMPOBAHUS pPeaTbHBIX MPOLIECCOB U SIBICHUH.

MecTto yyeOHOro npeamMera B y4eOHOM IJIaHe

CornacHo denepanbHOMYy Oa3MCHOMY y4eOHOMY TIIaHY 711 00pa30BaTENbHBIX YIPEIKICHUN
Poccwuiickoit @eaeparuu Ha U3ydeHHE anreOpbl Ha CTYIIEHH OCHOBHOTO 00IIeT0 00pa3oBaHus
oTBOAMTCS 3 "yaca B Hexelnto (Bcero 1024) ¢ 8 mo 9 kmacc.

[Tpeobnanarorieit popmMoii TEKYIIEro KOHTPOJISI BRICTYIIAET MUCHbMEHHBIN (CaMOCTOSATEIbHBIC U
KOHTPOJIbHBIE Pa0OThI) U YCTHBIN ompoc (codecemoBanue).



2. Copaep:xkanue y4eOHOro nmpeamera

AJredpanyeckne BbIpakeHHUsl. bykBeHHbIE BbIpaXKEHUS (BBIPAYKEHHSI C IEPEMEHHBIMH).

YucnoBoe 3HaueHHnEe OyKBEHHOTO BBIpaKeHH. JlOMyCTHMbIe 3HaYCHUSI IEPEMEHHBIX, BXOISALINX B
anreOpanyeckre BbIpaxeHusa. llojgcraHoBKa BBIpAKEHMH BMECTO II€peMEHHbIX. PaBeHCTBO
OYKBEHHBIX BBIPa)KEHUH.

ToxecTBO, J0Ka3aTelbCTBO TOXACCTB. IIpeoOpa3zoBanusi BbeIpakeHui. CBONCTBAa CTENEHEH C
LeJIbIM ToKa3areneM. MHorowieHsl. CioeHue, BBIYUUTaHUE, YMHOKEHUE MHOTOWIEHOB. DOpMYyJIb
COKpAILIEHHOI'0 YMHOXEHHMs: KBaJpaT CyMMbI U KBaJpaT pa3HOCTH, KyO CyMMBbI U KyO Pa3HOCTH.
@opmynia pa3HOCTH KBaapaToB, (GoOpMyna CyMMbl KyOOB M pa3HOCTH KyOoB. Pasnoxenue
MHOTI'OYJICHA Ha MHOXKUTENU. KBagpaTHbIil TpexwieH. Beiaenenue noaHoro kBaapara B KBapaTHOM
TpexuieHe. Teopema Buera. PasnokeHue KBaapaTHOTO TpEX4YI€HA HA JIMHEHMHBIE MHOKHUTEIIU.
MHorounensl ¢ 01HOM nepemeHHoi. CteneHp MHOrowieHa. Kopenb MHOrous1eHa.

Anrebpanueckas 1poos. Cokpaiienue apooeil. JlercTBus ¢ anrebpanyecKuMu po0smMu.
PanyionanbHble BeIpaskeHHs U UX npeoOpa3oBaHusi. CBONCTBA KBaIPATHBIX KOPHEH U UX
IIPUMEHEHUE B BBIUNCIICHUSIX.

YpaBHeHHUs1 M HepaBEeHCTBA. Y paBHEHUE ¢ 0JIHOM nepemeHHol. Kopenb ypaBHeHus. JIuneitHoe
ypaBHeHHne. KBaapatHoe ypaBHeHHe: (GoOpMyna KOpHEH KBaJpaTHOTO ypaBHEHHUs, Pemenne
palMOHaIbHBIX ypaBHEHUMU. [IpuMepsl perieHus ypaBHEHUH BBICIIMX CTEIIEHEW; METOIbl 3aMEHBI
IIEPEMEHHOM, pa3oKeHUsI Ha MHOKUTEIH.

VYpaBHeHHME C IByMsl IIEPEMEHHBIMH; PEIICHHUE YPAaBHEHMsS C JByMs HepeMeHHbIMH. Cucrema
ypaBHEHUH; peuieHue cucreMbl. Cucrema JIBYX JIMHEHHBIX YpaBHEHUN C JABYMs IEPEMEHHBIMU;
pelieHre MOJCTAHOBKOM M anreOpayeckuM CIOXKEHHEM. YpaBHEHHE C  HECKOJIbKUMHU
nepeMeHHbIMU. [Ipumeps! permenus HelIMHENHbIX cucTeM. [IpuMepsl pelieHns: ypaBHEHUH B LENbIX
quciax.

HepaeHncTBo ¢ onHOM nepeMeHHOM. Penienne HepaBeHCTBa. JIMHEHbIE HEPABEHCTBA C OJHOU
nepeMeHHOH U ux cucremsl. KBagpaTtHbsle HepaBeHcTBa. [IpuMeps! pereHus 1poOHO-IMHEHHbBIX
HEPABEHCTB.

YucnoBele HepaBEeHCTBA W UX CBoicTBa. JloKa3aTenbCTBO UHCIOBBIX M alNredpandeckux
HepaBeHCTB. llepexom OT clIOBeCHOH (OPMYJIMPOBKH COOTHOIIECHUN MEXIY BEIUYHMHAMHU K
anreOpanyeckoil. PemeHne TeKCTOBBIX 3a/1a4 anredpanyeckum CrocoooMm.

Yuciosble nociaenoBarebHOCTH. [IoHATHE TIOCHEI0BATENIBHOCTH. AprUpMeTHUECKas U
reoMeTpuyeckas nporpeccuu. @opmyibl 00LIero WwieHa apupMETHIECKO U TeOMeTpHUECKON
MPOTPECCHii, CYMMBI TIE€PBBIX HECKOJBKHX UIEHOB apU(PMETHUYECKOM ¢ TeOMETPHUYECKOM
nporpeccuil. CII0)KHbIE IPOLICHTHI.

Yucaoble pynkuuu. [lousatue pynxnun. Obnacts onpeneneHus GyHkiuu. CriocoObl 3a1aHus
¢byuknun. ['padux pyHkumm, Bo3pactanve u yobiBaHue (yHKIUU, HAUOOJIbIIIEe U HAUMEHbIIIEe
3HaYeHUs QYHKIMHU, HYIH QYHKIIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA. UTeHHne rpadKoB (GyHKIUH.
@YHKINY, ONMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPONOPLUUOHATIBHYIO 3aBUCHUMOCTH, UX I'padUKH.
Jlunelinas ¢yHkuus, ee rpaduK, TreoMeTpudeckuil cmbica Ko3hduuuentos. I'mnepbona.
KBanparuunas ¢yHkuus, ee rpaduk, napabosa. KoopauHaTel BepIIMHBI Mapadoibl, OCh
cumMmerpuu. CreneHHble PyHKIMM ¢ HaTYpaJbHBIM NOKa3aresneM, ux rpaduku. ['paduku ¢pyHkuumit:
KOPEHb KBaIpaTHBIN, KOpeHb KyOUUYECKUM, MOYJIb.

Hcnonb3oBanue rpadukoB GyHKUIUHN 1711 pelieHust ypaBHeHHH U cucteM. [Ipumeps! rpadpudeckux
3aBHCUMOCTEM, OTpa)arolnX peajbHble IPOLECcChl: KoieOaHue, MoKa3aTeabHbIi POCT; YHCIOBbIE
(YHKLIMHU, ONUCHIBAIOIINE 3TH TPOIIECCHI.

[TapamnensHbIN IepeHoc TpaduKOB BIOJIb OCEH KOOPIWHAT U CHUMMETPHUSI OTHOCUTEITEHO

OCEH.

Koopaunarel. 300paxenue yncen ToukaMyd KOOpAMHATHOM NpsaAMoil. ['eoMeTpuueckuii cMbICi
MonyJis ynciia. YuciioBble MPOMEXKYTKH: MHTEPBAIL, OTPE30K, JIyd. PopMysia pacCTOSIHUSA MEXTY
TOYKaMU KOOPJAMHATHON IIPSIMOM.

JlexapToBbl KOOpJAMHATBI Ha IUIOCKOCTH; KOOpAMHATHI TOYKU. KoopamHaTel cepequHbl OTpe3Ka.
@opmylia pacCTOSHUS MEXAY JABYMS TOYKAMHU IUIOCKOCTH. YPaBHEHHE MPAMOU, YIIIOBOU
KO3 PULHMEHT MPSIMOH, YCIOBHE MapalIeIbHOCTH MPSAMBIX. Y PaBHEHUE OKPY>KHOCTHU C LIEGHTPOM

B Hayajie KOOPAMHAT U B JIFOOOW 3a/TaHHON TOYKE.

['paduueckast nHTEpHpeTanys ypaBHEHUH C JABYMsI NMEPEMEHHBIMH M HUX CHUCTEM, HEPAaBEHCTB C
JIBYMsI IEPEMEHHBIMU U UX CUCTEM



DJ1eMeHTBhI JIOTHKH, KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSATHOCTE

Joka3zatenbcTBo. OmnpeneneHusi, JI0Ka3aTellbCcTBa, AaKCUOMBI W TEOPEMbBI,  CIEJICTBHUS.
Heo0OxonnMmeie

u poctatounbie yeinoBus. Kontp mpumep. JlokazarenscTBo OT npoTuBHOTO. [IpsiMast u oOpatHas
TEOPEMBI.

[TonsiTHe 06 akCMOMAaTHKE M AKCHOMAaTHYECKOM MTOCTPOSHUH reoMeTpuH. [Tl moctynat

OBKJIMJA U €70 UCTOPHS.

MHoxkecTBa W KOMOMHATOPUKA. MHOXECTBO. DJIEMEHT MHOXECTBa, IMOJMHOMXECTBO.
OO0benuHEeHUWEe W TepecedyeHue MHoxkecTB. Jlmarpammbel  Dinepa.  I[lpumepbsl  pemieHus
KOMOMHATOPHBIX 33/1a4: epedop BapUaHTOB, IPABUIIO YMHOKEHHUSI.

CraTucruyeckue AanHble. [IpencraBieHne TaHHBIX B BUe TaOIuUll, AUarpaMm, rpaduKoB.
Cpennue pe3ynbTaToB u3MepeHuil. [loHATHE O CTATHCTUYECKOM BBIBOJIC HA OCHOBE BBIOOPKH.
[TonsiTHE M IPUMEPHI CITYYalHBIX COOBITHH.

BepositHocTh. YacTtoTa CcOOBITHS, BEPOSTHOCTh. PaBHOBO3MOXXHBIE COOBITHS M TIOJICYET UX
BeposTHOCTH. [IpencraBinenue o reoMeTpuuecKo BEpOATHOCTH.

Conep:xanue TemM yueOHOro kypca 8 kiacca

HepaBencrBa (194)

[TomoxurenbHble M OTpULATENbHBIE 4HCIA. YUCIOBBIE HEPABEHCTBA, HMX CBOWCTBA.
CrnoxxeHue 1 yMHOXEHHE HepaBeHCTB. CTporue u HecTporue HepaBeHcTBa. HepaBeHcTBa ¢ 0HUM
HeusBecTHhIM. CHCTeMa HEPABEHCTB C OJTHUM HEM3BECTHBIM.

Ipudanxennbie Boruncaenus (14)

[Tpubnnxennsle 3HayeHus: BenuuuH. [lorpemHocts npubamkenus. OLeHKa HOrpelHOCTH.
Oxpyrnenue uucen. OTHOcUTENbHAsE MOTPEIIHOCTD. [IpocTeiiiue BbIYMCICHUS Ha KalbKYJSTOpE.
CranpapTHblii BUJ yMcia. BbluncieHus Ha KalbKyJsITOpe CTEMEeHH yuciaa M uducia. OOpaTHOTro
JaHHoMmy. llocnmenoBaTenbHOCTH  BBINOJHEHHsSI HECKOJIBKHMX — ONEpalMii  Ha  KaJIbKYJATOPE.
Brruncnenns Ha KalbKyJISTOPE ¢ UCIOJIb30BaHNUEM SYEEK ITaMATH.

KBagpaTnbie kopuu (14)

[Tonstue apudmernyeckoro KBaapaTHoro kopHs. [leiicrBurtenbHble umcna. KBagpaTHblit
KOPEHb U3 CTENEHU, IPOU3BEACHUS U APOOH.

KBajgpartnbie ypaBHeHus (23)

KBagpatHoe ypaBHeHuss M ero KopHM. Hemomnble KBazapaTHble YypaBHEHHs. Meton
BBIIETICHUS TIOJHOIO KBajpara. PemieHune kBaapaTHbIX ypaBHeHMH. lIpuBeneHHoe KBagpaTHoOe
ypaBHeHue. Teopema Buera. YpaBHeHus1, CBOASIIMECSA K KBaIpAaTHBIM. Pemenne 3a1ad ¢ TOMOIIbIO
KBaJpaTHbIX YpaBHEHMH. PenieHne mNpocTeHIIMX CUCTEM, COAEPXKAIIMX YPAaBHEHHE BTOPOHN
CTEIICHU.

KBanparuuynas pynxuus (16)

Omnpenenenne KBagpaTuyHOW QyHKIUH. OyHKINUN sz, y=ax2, FaX2+bX+C. [TocTpoenue
rpaduxa

KBanparnbie HepaBencTBa (124)

KBazpaTHOE HEPABEHCTBO U €ro pelleHue. Penienre KkBagpaTHOro HEPaBEHCTBA € TOMOLIBIO
rpaduka KBagpaTUIHON (YHKIIHH.

IHoBTOpeHue (44)

Conep:xkanue Tem yueOHOro kypca 9 kiacca

1.BBoaHOe noBTOpeHue — 4 yaca.

KBanparuble ypaBHEeHUs, 3aMeHa IIepeMEHHOM, OMKBaipaTHOE ypaBHeHue. HepaBeHcTBa
BTOPOM CTEINEHU C OJTHON MEPEMEHHOM, HYIM (DYHKIIMH, METO/ HHTEPBAJIOB, rpaduK
KBaJIpaTUYHOU (PYHKLIUU.

YMeTb BBINOIHATD YIIPaKHEHUs U3 pas3zaeioB Kypca VIII kimacca: pemars KkBaapaTHbIE
ypaBHEHHUS U HEPABEHCTBA, 33J]a4 C TIOMOIIbIO KBAJPaTHBIX ypaBHEHUH, CTPOUTH Ipaduk
KBaJPaTUYHON (QYHKIIMH.

3HaTh GOpMYIBI pelIeHHs KBaJPaTHBIX ypaBHEHUI, alTOPUTM [TOCTPOCHHUS I1apaloJibl,
Teopemy Buera.

2. Aaredpanyeckne ypapHenusi. Cucrembl HeJIUHelHbIX ypaBHeHH# — 15 yacos.
3HaTh: ANTOPUTM peLIECHUs aNredpandyecKux ypaBHEHUN U YpaBHEHUI, CBOJISAIIMXCS K HUM.
YMers: pemars anreOpanyeckue ypaBHEHHs U CUCTEMbl YPaBHEHUH, BBIIOIHATD JACJICHHUE
MHOT'OYJIEHOB, PELIATh 33Ja4y C IOMOIBIO YypaBHEHUH. OCHOBHBIE TEPMUHBI 110 pa3Ieiy:



MHOT'OWIEH, ITOPUTM JEJICHUS MHOTOWIEHOB, (hOpMyIIa AeICHUS MHOTOYWIECHOB,
YpaBHEHUS TPEThEN U YETBEPTOMN CTEIIEHEH, IIOHATHE BO3BPATHOIO YPABHEHMSI, CUCTEMBI
HEJIMHENHBIX YPaBHCHUU.
3. CteneHsb ¢ pallHOHAJBLHBIM MoKa3aTeaeM — 10 yacos.
3HATh: CTENEHB C LIEIbIM U PALMOHAJIBHBIM ITI0KA3aTEIsIMU U UX CBOMCTBA; CTENEHB C
HYJIEBBIM M OTPHUIIATEIBHBIM MOKA3aTEIIMK; OTpe/IeTICHNE apu(PMETUIECKOTO KOPHS
HaTypaJbHON CTEIIEHU U €r0 CBOMCTBA.
YMeTh: HaXOAUTh 3HAYEHUE CTEIIEHU C LIEJIbIM [10KA3aTeNeM TP KOHKPETHBIX 3HAYEHMSIX
OCHOBaHUS U II0KA3aTeJIs CTENIEHU U IPUMEHATH CBOMCTBA CTENEHU JUJIsl BEIYUCIICHUS
3HAYCHUN YMCIIOBBIX BBIPAXCHUN U BBITIOJHEHUS MPOCTEHIINX TpeoOpa3oBaHuil.
OcCHOBHBIE TEPMUHBI 10 pa3Jey:
OIpE/IENICHUE CTENIEHNU C LIEJIBIM OTPULIATEIbHBIM U PAllMOHATIbHBIM [10KA3aTENIEM;
HYJIEBBIM [10Ka3aTeJIeM, OIIPE/IeSICHUE U CBOMCTBA apU(PMETHUECKOro KOPHS N-i CTENEeHH.
4. Crenennasi pynkuus — 17 yacos.
3HaTh: MOHATHUA 00J1aCTh OIpEeNeH s, YETHOCTh U HEYETHOCTh (DYHKIIMH, BO3pACTAaHUE U
yObIBaHHE (YHKLIUU HA IPOMEKYTKE.
YMeTb: cTpouTh TpadUKH JIMHEHHBIX U APOOHO-TMHEHHBIX QYHKIHMHN U 110 TpaduKy
NEPEYUCIIATh UX CBOMCTBA; PEIIaTh YPaBHEHUS U HEPABEHCTBA, COJIEPIKALIUE CTEIIEHb.
OcHOBHBIE TEPMUHBI 110 pa3ley:
¢GyHKIMs, 00JIaCTh OTIPE/IEICHUs M 00J1aCTh U3MEHEHUs, HyJIM (PYHKIIMHU, BO3pACTAIONIAs U
yObIBaromas pyHKLKS, YSTHbIE U HEUETHbIE (PYHKIIUHU, UX CUMMETPUYHOCTbD, TOHSITHE
¢ynkuuu y=k/x, 0OpaTHO MpONOPIMOHATbHAS 3aBUCIMOCTbD, CBOWCTBA CTENICHHOH (DyHKIIHH,
MPPaLMOHAIIbBHOE YPAaBHEHUE.
5. . IIporpeccuu — 14 yacos.
3HaTh: onpeaesieHus apu(pMETHIECKO U reoMeTprUeCcKor Iporpeccuil, GopMyiibl CyMMbI n
NEPBBIX YWICHOB apu(METHYECKON ¥ TEOMETPUIECKOM MPOTPECCHIA; OTIpe/IeIeHNe
0eCcKOHEUHO yOBIBaOIIEH FreOMETPUYECKOI IPOrpecCcHH.
YMeTh: pemaTh 3a1a4u Ha HaX0KJAEHHE HEU3BECTHOT'O UjieHa apu(pMETHUECKON U
TFEOMETPUUYECKOH IPOTPECCUM, ITPOBEPSATH SABISAETCS JIU JTaHHOE YUCIIO WIEHOM IIPOrPECCuH,
HaXOJUTh CyMMY N IIEPBBIX WIEHOB IIPOTPECCUHU.
OcCHOBHBIE TEPMUHBI 10 pa3JIeNy:
apu@meTnyecKkas u reoMeTpudeckas mporpeccuu, popmyna n-ro ujieHa nporpeccuu,
¢dbopMyia CyMMBI N-4IEHOB ITPOrPECCUU U HECKOJIBKUX MEPBBIX WIEHOB MTPOTpecCuil.
6 Cayuaiinbie coobiTust — 11 yacos.
YMeTb: OpUEeHTUPOBATHCS B KOMOMHATOPHKE; CTPOUTH JIEPEBO BO3ZMOKHBIX BAPHAHTOB
3HaTh U YMETh M0JIb30BAThCA (hOpPMYJIaMu i pelleHns KOMOMHATOPHBIX 3a]1a4
OcHoOBHBIE TepMHUHBI O paszzaeny. IlepeGop BO3MOKHBIX BapHaHTOB, KOMOMHATOPHOE MPAaBHIIO
YMHOXEHHUSI, IEPECTAHOBKH, YUCIJIO BCEBO3MOKHBIX IEPECTAHOBOK, Pa3MEIIEHMSI, COUETaHUSI.
7. Cry4aiinble BeJIJMYUHBI — 12 yacoB.
YMeTh: onpeaensaTh KOJINYECTBO PABHOBO3MOXKHBIX UCX0JI0B HEKOTOPOT'O UCTIBITAHUS;
3HaTh KJIaCCUUECKOE OTpe/IeeHne BEPOSITHOCTH, (POPMYITy BBIYUCICHUS BEPOSITHOCTH B
ClIy4ae ucxojia MPOTUBOIIOJIOKHBIX COOBITHIH
OcCHOBHBIE TEPMUHBI 10 pa3JIENy:
CrnyuaiiHoe coObITHE, OTHOCUTENIbHAS YacTOTa, KJIIACCHYECKOE OIpeieNIeHNue BEPOSITHOCTH,
IPOTHBOIOJIOKHBIE COOBITHS, HE3aBUCUMBbIE COOBITHS, HECOBMECTHBIE I COBMECTHBIE
COOBITHS.
8. Muo:xectBa. Jloruka — 11 yacos.
VYMeTh: pemaTs 3a/1auu, IPUMEHSS TEOPEMBI MHOKECTB, KPYT'H DUJIEpa, ¢ UCIIOIb30BAHUEM
JIOTUYECKUX CBA30K «H», «HAIIN», HEM.
3HaTh TOHATHUS MHOXKECTBA, MOJMHOXKECTBA, MEPECEYCHHE MHOXKECTB, OObEIUHEHHE MHOKECTB;
MIOHSITHE BBICKA3bIBAHUS.
OCHOBHBIE TEPMUHBI 110 pa3ieiy:
MHO3KECTBO, ITOJIMHOKECTBO, BBICKa3bIBaHHE, JIOTMUECKAsl CBA3KA.
9. UToroBoe noBTopeHue - 84acos.
-3HaTh AJITOPUTM MOCTPOEHUs rpaduka GyHKIHH; HOPMYIIBI N-T'O YJIE€HA U CYMMBI N YJICHOB
apupMeTUIECKON U TEOMETPUUIECKON MTPOTPECCHI M YMETh UX MPUMEHSTh MIPH PEIICHUN
3a1a4y



-yMETb CTPOUTH TpapuKy PyHKINH; 110 rpaduKy ONpeAesTh CBOMCTBA GyHKIINN

-yMEeTb peulaTh ypaBHEHHUS TPEThEH U UETBEPTON CTETIEHU C OJTHUM HEU3BECTHBIM C
MIOMOIIBIO PA3JIOKEHUSI HA MHOXKHTENN M BBEACHUS BCIOMOTaTEIbHON TIEPEeMEHHOIA;
pelaTh HepaBeHCTBA METOJOM MHTEPBAJIOB; PEIIaTh CUCTEMbI YPaBHEHHI; pelaTh 3a1aun
C TTOMOIIIBIO COCTaBJICHHS CHCTEM.

3. TpeboBaHus K YPOBHIO MOJATOTOBKH YYAIIMXCS
TpeOoBaHus K yPOBHIO IOATOTOBKY y4yaluxcd 8 kiacca

B pe3ynbrate n3ydenus Kypca anredpsl B 8 kiacce ydyauuecs JOIKHBI

3HATh/MIOHUMATh:

- 3HAYE€HUE MATEMaTUYECKOW HAyKH IS PELICHMS 3a1a4, BO3HUKAIOIIUX B TEOPUU U NTPAKTUKE;
HIMPOTY U B TO K€ BPEMS OTPAaHUYEHHOCTh IIPUMEHEHUSI MaTEMATUYECKUX METO/I0B K aHAIU3Y U
UCCJIEIOBAaHMIO ITPOLIECCOB U ABJICHUN B IPUPOJE U OOLIECTBE;

-3HaYeHHE NPAKTUKU M BOIPOCOB, BOSHUKAIONINX B CAMOM MaTeMaTHKe, U1t (YOPMUPOBAHUS U
pa3BUTHSA MAaTEMaTHYECKON HAYKU; UCTOPUIO PA3BUTHUS MOHATHUS YHCIIA;

- YHUBEPCAJIbHBINA XapaKTep 3aKOHOB JIOTUKHA MAaTEMATUYECKUX PACCYXACHUM, UX TPUMEHEHUSI
BO BCeX 00J1acCTSAX YEIIOBEUECKON JAEATENbHOCTH;

YMeTh:

- BBIIOJIHATH apu(pMEeTUYECKHE ACHCTBUS, COUeTast yCTHbIE U MMCbMEHHBIE IPHUEMbI; HAXOAUTh
3HAYCHUS KOPHS HATYpAJIbHOM CTETICHH, UCIIOJIB3YsI TPH HEOOXOANMOCTH BHIYHCITUTEIBHEIC
YCTPOMCTBA; MOJIB30BAThCS OLEHKOM U IPUKUAKON ITPU MPAKTUYECKUX pacueTax;

- COCTaBJIATH OYKBEHHBIC BBIPAKEHHSI U (POPMYITBI TI0 YCIOBHUSM 3a/1a4; OCYIIECTBIISTD B
BBIPQKEHUSAX U (OPMYJIaX YUCIOBBIE TOACTAHOBKH U BBIIOJIHATH COOTBETCTBYIOIINE
BBIYUCIICHHSI, OCYILIECTBIISATE MOACTAHOBKY OJJHOTO BBIPKEHHSI B JIPYTO€; BEIPAXKATh U3 POPMYII
OJIHY IIEPEMEHHYIO YEPE3 OCTAJIBHBIE;

- BBIIIOJIHATH OCHOBHBIE JIEHCTBUSI CO CTETIEHAMH C LEJIBIMU I10KA3aTeNsIMU, C MHOTOWJIEHAMH U C
asreOpanyecKUMHU ApoOsSMU; BBIIOIHATH Pa3jI0KEHUE MHOTOUWIEHOB HA MHOKUTEIHN; BBIIOJIHATh
TOKJIECTBEHHbIE IIPE0OPA30BaHNUsl PALIMOHAIBHBIX BBIPAXKECHMUI;

- IPUMEHSATh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX KOPHEN JJIs BBIYMCIICHUS 3HAYEHUH U
peoOpa3oBaHNil YMCIOBBIX BBIPAXKEHUHN, COJEPKAIINX KBaIpaTHbIE KOPHU;

- pelaTh JIMHENWHbIE, KBaIpaTHbIE YPaBHEHUS U pAallMOHAIIbHBIE YPABHEHUS, CBOISALINECS K HUM,
CUCTEMBI JIBYX JINHEHHBIX YpaBHEHUI U HECIIOKHbIE HEIMHEHHBIE CHCTEMBI;

- pelaTh JIMHEWHBIE U KBaIpaTHbIE HEPABEHCTBA C OJJHOW NIEPEMEHHON U UX CUCTEMBI,

- pelaTh TEKCTOBbBIE 3a]aul aNredpandeckuM METOJ0M, HHTEPIPETUPOBATH MOTYYEHHbII
pe3yibTart, MPOBOAUTE OTOOP PELICHUH, UCXO U3 (POPMYITUPOBKH 334a4H;

- n300pakaTh YyMClia TOYKAMU Ha KOOPAMHATHOM MPSIMOK;

- OIPENENATh KOOPAUHATH TOUKU IJIOCKOCTH, CTPOUThH TOUKH C 33JaHHBIMH KOOPJIMHATaMHU;
n300pakaTh MHOKECTBO PELICHUH JINHEHHOIO HEPaBEHCTBA;

- HaXOJUTh 3Ha4YeHUs (YHKLUH, 33JaHHON popMysIoii, TabauLel, rpag KoM 10 €€ apryMeHTY;
HaXO/UTh 3HaUEHHE apryMeHTa M0 3HaYeHUIO (DYHKIIMHU, 33JaHHON IpaMKOM WK TaOIuLeH;

- OIpPENENATh CBOMCTBA PYHKIMHU IO €€ rpaduKy; IPUMEHTh rpaduuecKkrue NpeICTaBIeHUs IPU
pELIEHNN ypaBHEHUH, CUCTEM, HEPABEHCTB;

- OIUCBIBATh CBOMCTBA U3YyYEHHBIX (PYHKIIMHA, CTPOUTH UX TpadUKH;

- U3BJIIEKaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B TAOMUIIaX, Ha AUarpamMmax, rpadukax;
COCTaBJISITh TaOJIUIIBI, CTPOUTH TUATPAMMBbI U TpaduKy;

BJIaJIeTh KOMIIETCHIMAMM:

M03HABATEJIbHON, KOMMYHUKAaTUBHOM, HH(OpMaLlMOHHON U pedIeKCUBHOII;

pelaTh caeAyIue ;JKU3HEHHO-IPAKTHYeCKHe 3aJa4Hu:

- CaMOCTOSTEIbHO IPUOOpETaTh U MPUMEHSTh 3HAHUSI B PAa3JIUYHbBIX CUTYallUsX, paboTaTh B
rpynnax;

- apryMEHTHPOBaTh U OTCTaWBATh CBOIO TOUKY 3PEHUS;

-yMEeTb CIIyIIATh IPYTUX, U3BIEKaTh YUeOHYI0 HH(POPMAIIUIO HA OCHOBE COMIOCTABUTEIBHOTO
aHam3a 00ObEKTOB;

- II0JIb30BAThCS IPEAMETHBIM YKa3aTEJIEM SHUUKIIONEANN U CIIPABOYHUKOB Il HAXOXKACHHUS
uH(popMaLnu;

- CaMOCTOSATENBHO AEUCTBOBATh B CUTYAl[MH HEONPEAEIEHHOCTH NIPU PELIEHUH aKTyaJIbHbIX JUIs
HUX TIPOOJIEM.




HCIIO0JIB30BATH NPHOOpPEeTEeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOM 1esiITeJIbHOCTH 1
NOBCEeIHEBHOM KU3HHU 1JI5:

-BBIMIOJIHEHUS PACUETOB 110 PopMysIam, sl COCTaBICHUs (POPMYJI, BHIPAKAIOIINX 3aBUCUMOCTHU
MEX/y pealbHbIMH BETMUUHAMU; JJIs1 HAXOXKACHUS HY>)KHOM (DOpMYITBI B CIIPaBOYHBIX
MaTepuanax;

- MOACIMPOBAHUSA NPAKTUICCKUX CI/ITyaLII/If/'I 1 UCCIICAOBAaHHUU ITOCTPOCHHBIX MOI[CJICﬁ C
MCIIOJIb30BAaHUEM arrapaTa anreopbl;

- OTIHMCAHM 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BETMUYNHAMH COOTBETCTBYIOIUMH (popMynamH,
IIPU UCCIIEIOBAaHUH HECTIOKHBIX MPAKTUUECKUX CUTYAIIHiA;

- HHTEpPIpPETAUU TPaPUKOB PEaTbHBIX 3aBUCUMOCTEH MEXTy BETHUNHAMH.

TpeOoBaHMsI K YPOBHIO NOJATOTOBKH Y4aluxcd 9 kiacca

B pesynbrare nzyuenus kypca anredpsl 9 kiacca ydauuecst 10JIKHBI:

yMeThb:

YMETb pellaTh ypaBHEHUS, CUCTEMbI YpaBHEHHH 00Jiee BBICOKUX CTETICHEH.

HaXOJUTh 10 TpaduKy MPOMEKYTKH BO3pACTaHUs U YObIBaHUS (DYHKIIMU, a TAK)KE IPOMEKYTKH,
B KOTOPBIX (DYHKIIHS COXPAHSET 3HAK;

MOHUMATD COJIEP>KATEIbHBIN CMBICI Ba)KHEHIINX CBOMCTB (PyHKUUU; 1O rpaduKy GyHKIHUN
OTBEYaTh Ha BOIIPOCHI, KacaIOIIUECs €€ CBONCTB;

0erso u yBepeHHO BHIOIHATH apu(MeTHYecKue IEHCTBUS C PAallMOHATLHBIMU YHCIIAMU;
BBIYUCIIATH 3HAUYCHHU S YHUCIIOBBIX BI)Ipa)KeHI/H\/JI, COACpIKAMNX CTCIICHU U KOPHU,

peliaTh IpOCTEeHINe CUCTEMBI, COIepIKAIlle YPaBHEHUSI BTOPOM CTENEHU C JBYMSI
NEPEMCHHBIMU,; pC€UIATh TCKCTOBLIC 3a/1a4M C TIOMOIIBLIO COCTABJICHUSA TAKUX CUCTCM,

peliaTh KBaJpaTHBIC YPaBHEHUS U YPAaBHEHUS, CBOAAIIUECS K HUM, UCIIONIb3YS IPUEMBI U
(opMyITBI IUTS peIieH sl Pa3InYHBIX BUAOB KBAJPAaTHBIX YpaBHEHUH, rpadudeckuii ciocod
pelleHus: ypaBHEHU;

pacro3HaBaTh apu(pMETHIECKHE H TEOMETPHUUECKUE TIPOTPECCHH; PEIIaTh 3a/1a4u C
npuUMeHeHneM (OPMYIIbI OOIIEro WieHa U CYMMBbI HECKOIBKUX MEPBBIX WICHOB;

HCIIOJIBb30BaTh HpI/I06peTeHHI)Ie 3HaHW, YMCHUS, HABBIKU B HpaKTHIICCKOﬁ JACATCIIBHOCTH U
MOBCEIHEBHOM JKU3HU IS

- pCUICHUA HECIIOXKXHBIX MPAKTHUYCCKUX PACUYCTHBIX 3a1a4, B TOM YUCJIC C UCIIOJIb30BAHUCM IIPU
HE00XO/IMMOCTH CIIPAaBOYHOM JTUTEPaTyphl, KaIbKYyJIATOPa, KOMIIBIOTEPA;

- YCTHOM NPUKUIKH, U OLICHKU PE3yJIbTaTa BBIYMCICHUM, IPOBEPKU pe3yiIbTaTa BEIYUCICHUN
BBINOJIHEHNEM OOpaTHBIX JIEHCTBU;

- HHTEpIpEeTaIK pe3ysibTaTa pelieH s 3a/1a4.

3HATH/IOHUMAThH

CYIICCTBO MOHATHA MAaTCMATUUYCCKOI'0 JOKA3aTCJIbCTBA, IPUMEPHI JOKA3aTCIILCTB,

CYILIECTBO MOHATHS AITOPUTMA; IPUMEPHI AIITOPUTMOB;

KaK MCIIOJIb3YIOTCS MaTeMaTu4eckre (popMysibl, ypaBHEHUSI U HEPABEHCTBA; IPUMEPHI UX
MPUMEHEHHUS JUIsl PEIIEHUs MAaTEMAaTUUECKUX U MPAKTUYECKUX 3a/1a4;

KaK MaTCMaTU4YCCKU OMPCACIICHHBIC (1)YHKHI/II/I MOT'YT OIMIUCBIBATh PCAJIbLHBIC 3aBUCUMOCTH;
MPUBOAUTH MPUMEPHI TAKOTO OMUCAHUS;

KaK MOTPeOHOCTH MPAKTUKHU MPUBEIN MaTEMAaTHYECKYIO HAYKY K HEOOXOAMMOCTH paclIMpeHus
MOHSATHUS YUCIIA;

BEPOATHOCTHBIN XapaKTep MHOTHUX 3aKOHOMEPHOCTEN OKPYKAIOILIEro MUPA; IPUMEPDI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

KaKum 06p330M reoMETpHA BO3HHKIIA U3 MPAKTHYCCKHUX 3ada4 3EMIICMEPHA, TTPUMEPLI
reOMETPUUECKUX OOBEKTOB U YTBEPKACHUH O HUX, BAXKHBIX JUIS IPAKTUKH;

CMBICT MJleaTU3al[iH, T03BOJISIIOIIECH peliaTh 3a7jaui peaJbHON 1eHCTBUTENbHOCTH
MaTeMaTHYECKUMH METOJaMH, IPUMEPHI OINOOK, BO3HUKAIOIIUX MIPU HI€AIN3ALINY;
Anreopa

yMeTh

COCTaBJISITh OYKBEHHBIE BBIPAXKEHUS U (DOPMYIIBI 110 YCIOBHSIM 3a/1a4; OCYILIECTBIATh B
BBIPQKEHUSAX U POPMYJIaX YUCIOBBIE TOICTAHOBKU U BBIOJIHATH COOTBETCTBYIOIME
BBIUMCJIEHUSI, OCYIIECTBIIATD [TOICTAHOBKY OJHOIO BBIPaXXEHHS B IPYroe; BbIpaXkaTh U3 (HopMyIl
OJIHY IIEPEMEHHYIO YEPE3 OCTAIIBHBIE;



BBITIOJTHATH OCHOBHBIE JACHCTBHS CO CTEMEHSIMU C 1IEJIBIMU MTOKa3aTesIMUA, C MHOTOWJICHAMH U C
anreOpandecKuMu Apo0sSMU; BHITIOTHATH Pa3NI0KEHHE MHOTOYWICHOB HA MHOXKHUTEIH; BBITIOTHSITH
TOIECTBEHHBIC MPEOOPA30BAHUS PAIIMOHATLHBIX BRIPAKCHHI;
MPUMEHSTh CBOHCTBA apu(IMETUIESCKUX KBAIPATHBIX KOPHEH /ISl BEIYMCIICHUS 3HAUCHUH U
npeoOpa30BaHMI YHMCIOBBIX BEIPAKECHUM, COACPIKAIIMX KBAapaTHbIC KOPHU;
peniath JIMHEHHbIE, KBaIpAaTHbIC YPAaBHEHUS U PAllMOHAIbHBIC YPAaBHEHUS, CBOASIINECS K HUM,
CHCTEMBI JIByX JJUHEHUHBIX YPaBHECHUN U HECJIOKHBIE HEJTMHEUHBIE CUCTEMBI;
pelaTh JUHENHBIE U KBAJAPATHBIE HEPABEHCTBA C OJHOM EPEMEHHON U UX CUCTEMBI;
penaTh TEKCTOBBIC 3aa9H alreOpandecKUM METOI0M, HHTEPIIPETUPOBATH IMOJTyUEHHBII
pe3yNbTaT, MPOBOIUTE OTOOP PEIICHHIA, UCXOS U3 GOPMYITUPOBKH 3a/1a4H;
n300pakaTh YMCIa TOUKAMH Ha KOOPAMHATHOM MPSMOH ;
ONpeIesATh KOOPAUHATHI TOUYKH INIOCKOCTH, CTPOUTH TOUKH C 33JaHHBIMH KOOPAMHATAMU;
n300pakaTh MHOYKECTBO PEIICHHUI JIMHEHHOTO HEPaBEHCTBA,
pacro3HaBaTh apuPMETHUECKHUE U TEOMETPUICCKUE MPOTPECCHH;, PEIIATh 33a]]a41 C
npuMeHeHrneM (popMyJIbl OOIIETo WICHA U CYMMbI HECKOJIBKHMX TEPBBIX YJICHOB;
HAXOJAUTh 3HaUCHHS (PYHKIMH, 3a7aHHON (HOPMYIIOH, TaOIUIEeH, TpaKOM IO €€ apTyMEHTY;
HaxO0JIUTh 3HAYCHHE apTyMEHTa 110 3HAYCHUIO (YHKIIUH, 3aIaHHON TpauKOM WK TaOIUIeH;
OTIPEICIIATh CBOMCTBA (PyHKIMHU 10 e TpaduKy; IPUMEHSATH IpadUuecKue MPeCTaBICHUS TPU
pELICHUU YPaBHEHU, CUCTEM, HEPABEHCTB;

K

OIIMCHIBATH CBOMCTBA M3YUeHHBIX DYHKIHH (Y=KX, re k# 0, y=kx+h, y=x% y=x> y = x | y= Vx ),
CTPOUTH UX TpaUKHy;
HCII0JIb30BATH NPHOOpPeTEeHHbIEe 3HAHUSA U YMEHHS B IPAKTHYECKOMH 1eATeJbHOCTH U
NMOBCEIHEeBHOM KM3HU JJIA:
BBITTOJIHEHHS pacyeToOB 10 (hOpMysIaM, COCTaBICHUS (POPMYII, BBIPAKAIOMINX 3aBUCHMOCTH
MEX/y pealbHbIMU BETMUMHAMMU; HAXOKJCHNUS HYKHOH (JOPMYJIbl B CIPABOYHBIX MaTepHaiax;
MOJIETTMPOBAHUS PAKTUYECKUX CUTYallUH U UCCIIEIOBAaHUE TOCTPOCHHBIX MOJEIIEH C
UCIIOJIb30BaHUEM alllapaTa ajareopsl;
OTIHCAHMSI 3aBUCUMOCTEN MEX Yy (PU3HMUECKUMH BETMYNHAMU COOTBETCTBYIOIUMHE (hopMymamu
IIPYU UCCIIEI0BAaHUU HECIIOKHBIX IIPAKTUUECKUX CUTYalLlHi;
MHTEPIIPETAlNU I'PaUKOB peabHBIX 3aBUCUMOCTEN MEX 1y BEIUYUHAMM.
DJIeMEeHTHI JIOTHKH, KOMOMHATOPHKH, CTATUCTHKH H TCOPHH BePOSITHOCTEH
yMeTh
IIPOBOAMTH HECIIOXKHBIE JOKA3aTEIbCTBA, 10IY4aTh IPOCTEHIINE CIAEACTBUS U3 N3BECTHBIX UIIH
paHee MOIY4YeHHbBIX YTBEPKIACHHH, OLIEeHUBATh JIOTHYECKYIO ITPaBHIIBHOCTh PACCyKACHHM,
MCII0JIb30BaTh IPUMEPBI U1 UIUTIOCTPALIMM U KOHTPIIPUMEDSI JIJIs1 OTIPOBEPKEHUS YTBEPKACHUIA;
U3BJIEKAaTh HH(OpPMALIMIO, IPEJICTABICHHYIO B TaOIUIaX, HA IUarpaMMax, rpaukax; CocTaBisATh
TaOJIMIIBI, CTPOUTD JUArpaMMbl U IpauKH;
pematb KOMOMHATOPHBIE 337a4l IyTEM CUCTEMATUYECKOT0 epedopa BO3MOXKHBIX BaApUAHTOB,
BBIUNCIIATH CPEAHNE 3HAUEHUS PE3YNIbTATOB U3MEPEHMUI;
HAXOJHUTb YaCTOTY COOBITHS, UCIIONIb3Yysl COOCTBEHHbIE HAOIIOICHNS U TOTOBbIE CTATUCTUYECKHE
JAaHHBIE;
HCI0JIb30BATH NPHOOpeTEeHHbIE 3HAHUS U YMEHHS B PAKTHYECKOii 1esiTeJIbHOCTH U
NOBCE€IHEBHOM KH3HU JJIA:
BBICTpAaUBaHUs apryMEHTalluU MpHU JoKa3aTelbCTBE (B OpME MOHOJIOTA U AUAJIOTA);
pacro3HaBaHMsI JIOTHYECKH HEKOPPEKTHBIX PACCYXACHUN;
3aMyucy MaTeMaTUYECKUX YTBEPKIEHUH, 10Ka3aTeNbCTB;
aHaJM3a peaJIbHbIX YUCIIOBBIX JaHHBIX, IPEICTABIECHHBIX B BUJE JUArpaMM, rpadukoB, TabIuI;
pelIeHus MPaKTUUYECKHX 3ajlad B TOBCEIHEBHOM U MPO(PECCUOHANBHOMN 1E€ATEIbHOCTH C
UCIIOJIb30BaHUEM JICMCTBUH C YMCIaMU, TIPOLIEHTOB, JJIHH, TUIOMaAeH, 00beMOB, BpEMEHH,
CKOPOCTH;
peleHns yueOHbIX U MPaKTHYECKUX 3ajiay, TPEOYIOLNX CHcTeMaTuYecKoro nepedopa
BapHaHTOB;
NOHMMAHHUS CTATUCTHUUECKUX YTBEPKICHUIA.
4. Kpurepuu U HOPpMbI OLEHKH Pe3yJbTATOB 00y4YeHHsI 00ydaroluXxcs
JU1st OLEHKH TOCTHKEHUHN YYaIMXCsl IPUMEHSETCS MATHOAIUIbHAS CUCTEMAa OLICHUBAHMUSL.
HopwMms! onieHku:



1. OnieHka MUCBMEHHBIX KOHTPOJIBHBIX PaldOT o0ydaromuxcs o anreope.

OTBeT OLIEHUBAECTCS OTMETKOH «5», €CIIn:

1) paboTa BBITIOJIHEHA TTOJTHOCTHIO;

2) B JIOTUYECKUX PACCYKJICHHUIX 1 0O0CHOBAaHUM PELICHUS HET MPOOETIOB U OMIMOOK;

3) B pelICeHUH HET MaTEMaTHYECKUX OIMMOOK (BO3MOYKHA OJlHA HETOYHOCTH, OMKCKA, KOTOpast
HE SBIISICTCS CIIEJICTBUEM HE3HAHMS WM HEMOHUMAaHUs y4eOHOrO MaTepHana).

OtmMmeTtka «4» cTaBUTCS, €CIIU:

1) paGora BbIMONHEHA MOJIHOCTHIO, HO OOOCHOBAHUS IIATOB PEIICHUS HEIOCTATOYHBI (ECiH
yMeHHE

00OCHOBBIBATh PACCYKJICHHS HE SIBJISJIOCH CIIEUAIEHBIM 00BEKTOM IPOBEPKH );

2) JOTMyIIEHBI OJJHA OINMOKA WM €CTh JIBa — TPU HEeI04YETa B BBIKJIAJKAX, PUCYHKAX, YSPTEIKaAX
Wi rpadukax (eciau STH BUIBI pabOT HE SBISUTUCH CHICIHATIBHBIM 00BbEKTOM ITPOBEPKH).

OtmMmeTtka «3» CTaBUTCS, €CIIU:

1) nmomymeHo Oonee onHOM ommOKKM MM Oojee OBYX — TpPeX HEJOYETOB B BBIKIAJIKAX,
yeprexax

i rpadukax, Ho o0yJaromuiics 061asaeT 00s13aTeIbHBIMA YMEHUSMHU T10 IPOBEPSIEMOI TeMe.

OtmMmeTKa «2» CTaBUTCS, €CIIU:

1) nomymieHsl CymiecTBEHHBbIE OMMOKH, MOKa3aBIIME, 4YTO OOyYaromuiics He o0jamaer
00s3aTeNbHBIMH YMEHHUSIMHU 110 JAHHOH TeMe B MOJIHOM Mepe.

2.01eHKa YCTHBIX OTBETOB OOYUYAIOIIMXCS 110 anreope

OTBeT OlLleHUBAETCS OTMETKOM «5», €CITU YUCHHUK:

- TIOJTHO PAacKpbUI COJEp)KaHWE MaTepuaia B 00BbEMEe, MPETyCMOTPEHHOM IPOTrpaMMON |
Y4eOHUKOM;

- M3JI0KWJI MaTepHall TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJIB3YSI MATEMATUIECKYI0 TEPMUHOJIOTHIO
Y CUMBOIIUKY, B OIpe/IeJICHHON JTOTHUECKON MOCIEeI0BaTEIbHOCTH, MPABUIHLHO BHITIOIHIII PUCYHKH,
YepTeKH, rpaduKu, COMyTCTBYIOIINE OTBETY;

- MOKa3aJl yYMEHHE WUTIOCTPUPOBATH TEOPUI0 KOHKPETHBIMH IMPUMEPAMHU, MPUMEHSATH €€ B
HOBOH CHUTYaIluH MPH BHITIOJTHEHUH MMPAKTHYECKOTO 3aaHHUS;

- MPOJEMOHCTPUPOBAN 3HAHUE TEOPHUH paHee U3YYCHHBIX COMYTCTBYIOIIUX  TEM,
c(OPMHPOBAHHOCTH ¥ YCTOHYMBOCTD UCIIOJIb3YEMBIX ITPH OTBETE YMEHHUI U HaBBIKOB;

- OTBEYaJl CAaMOCTOATENIbHO, 6€3 HaBOJSAIIMX BOIIPOCOB YUUTEIIS;

- BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH TPU OCBEIIEHHE BTOPOCTEIICHHBIX BOIPOCOB HIH B
BBIKJIaJIKaX, KOTOPbIE YUEHHK JIETKO HCIIPaBHJI MOCIIE 3aMEUaHUs] YUUTEs.

OTBET OLIEHUBAETCS OTMETKOH «4»,

€CII YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «5», HO IPU 3TOM UMEET OJIUH U3
HE/IOCTaTKOB:

- B M3JIO)KEHUU JIONMyILEHbl HeOOoJbIINEe MpoOeNbl, HE HWCKa3MBIIEe MaTeMaTHYeCcKoe
CoJIepKaHNe OTBETA,

- JIONYyLIEHBl OJMH — JBa HEJOYeTa IpPU OCBEIIEHUHM OCHOBHOTO COJIEp’KaHMUs OTBETa,
UCTIPABJICHHBIC TIOCIIE 3aMEYaHUs YIUTEIIS;

- JIOMYIIEHBI OMKOKa WK OoJiee IBYX HEJ0UYETOB MIPHU OCBEILEHNH BTOPOCTENIEHHBIX BOIPOCOB
WIN B BBIKJIQ/IKAX, JIETKO MCIIPABIICHHBIE ITOCIIE 3aMEYaHHsT YIUTEIIs.

OtmeTka «3» CTaBUTCS B CIEAYIOIUX CITydasix:

- HETOJTHO PACKPBITO COJEpKaHWe MaTepuana (coaep)kaHue H3JI0KEeHO (parMeHTapHO, He
BCErJa I0CNeI0BaTeNbHO), HO IMOKa3aHO oOllee MOHMMaHHE BONPOCAa U MPOJIEMOHCTPUPOBAHBI
YMEHHUS, JIOCTaTOYHBIE IS YCBOSHHsI porpaMMHOro Matepuana (ompeneneHsl « TpeboBaHUAMHU K
MaTeMaTUYeCKON MOATOTOBKE YYaIIUXCS» B HACTOAIICH IporpamMMe 1o ainredpe);

- WMENUCh 3aTPyJAHCHUS WM JONYIICHH OIMMOKH B OINpPENEJICHUH MaTeMaTHYECKOU
TEPMUHOJIOTHH, YepTEeXKax, BBIKJIAIKAX, UCIPABICHHbIE MOCIE HECKOJIbKUX HABOJASAIIUX BOIPOCOB
YUUTETIS;

- YUEHHK HE CIpaBWICA C MPUMEHEHHEM TEOpPUM B HOBOH CUTyallMM IpPH BBINOJIHEHUH
NPaKTUYECKOTO 33/JaHUs, HO BBITOIHIII 33JaHUsI 00s3aTENBHOTO YPOBHS CIOXKHOCTH IO JTaHHOU
TEME;

- TpH JOCTaTOYHOM 3HAHWU TEOPETHUECKOTO MaTepHualia BBISIBJICHA HEIOCTaTOYHAs
c(OpPMHPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

Ot1MeTKa «2» CTaBUTCS B CIAEAYIOUIUX CIy4dasiX:

- HE PacKphITO OCHOBHOE COJ/IepKaHHe yueOHOT0 MaTepuana;



- OOHapy>KEHO HE3HAHHE YUYEHUKOM Ooybliell wWin Hambojee BaKHOW YacTH Yy4eOHOTO
MaTepuana;

- JIONYyLICHbl OMMOKM B ONPEIENCHUM HOHATUH, NpPU MCIOJIB30BAaHHMM MaTEeMaTHYECKOM
TEPMHHOJIOTMH, YEPTEKAX, BBIKJIAAKAX, UCIIPABICHHBIE I1OCIE HECKOJIBKMX HABOJALIMX BOIPOCOB
YUUTEA.

HTorosas OLleHKa 3HaHUW, YMEHUN U HABBIKOB

1. OcHoBaHueM JUIsl BHICTABICHHUS UTOIOBOM OLIEHKH 3HAHUM CITy)KaT pe3yJbTaThl
HAOJIOACHNH YUHUTEINS 32 TOBCEAHEBHOM pab0TOl yUEHUKOB, YCTHOTO ONPOCa, TEKYIIUX U
UTOrOBBIX KOHTPOJIbHBIX pa0boT. OHAKO NOCIETHUM IIPUIAEeTCs HauOoJIbIlee 3HAUCHHE.

2. Ilpu BBICTaBICHUH UTOTOBOM OIICHKH YUYUTHIBACTCS KaK YPOBEHb TEOPETUUECKUX 3HAHUN
YYEHUKA, TaK U OBJIAZICHUE UM IIPAKTUYECKMMH YMEHHUSMH U HaBbIKaMu. OJIHAKO YYCHUKY HE
MOJKET OBITH BBICTABJICHA ITOJIOXKHUTENIbHAS UTOTOBAsI OLIEHKA 10 MaTEMAaTHKE, €CIIU BCE WU
OOJIBIIMHCTBO €ro TEKYIIMX OO0YyYarolMX U KOHTPOJIBHBIX paboT, a TakkKe MTOroBas

KOHTpPOJIbHAast paboTa OLEHEHBl KaK HEYAOBJICTBOPUTEIbHbIC, XOTS €ro YCTHBIE OTBETHI

OLICHUBAJIUCH TIOJIOKUTEIIBHO.

5. YueOHO-MeTOAMYECKOe o0ecnieyeHne 00pa30BaTeIbHOIO Npouecca

VMK nns yueHuka YueOHuk «Anredpay. YueOHHK 11 8 Kiiacca
obmeobpaszoBarenbHbIX yupexaenuid. [lox pen. I1I.A. Anumosa,
HO.M. Kounsruna, }0.B. Cunoposa u ap. — Mocksa «IIpocemieHue»,
20009.

VYuebHuk «Anredpa». YueOHuUK a1 9 kiacca
obmeobpaszoBarenbHbIX yupexaenuid. [lon pen. II.A. AnumoBa,
KO.M. Kounsruna, }0.B. Cunoposa u ap. — Mocksa «IIpocemienue»,
2011.

YMK nns yunrens 1.IIporpamMma st 0011e00pa30BaTEIbHBIX YUPEKACHUN —
Anrebpa. 7-9 knaccel. M.: «IIpocBemenue», 2011r.,

3.Yuebnuk «Anredpay. YueOHUK 11 8 Kitacca
oOmeobpaszoBarenbHbIX yupexaenui. [log pen. I1I.A. Annmosa,
IO.M. Konsruna, FO.B. CunopoBa u nip. — Mocksa «lIpocBenieHue,
2009.

4.Y4eOHuk «Anredpa». YueOHUK 171 9 kiacca
obmeobpaszoBarenbHbIX yupexaenuid. [Tog pen. 11I.A. Anrmosa,
IO.M. Kounsaruna, 10.B. Cunoposa u ap. — Mocksa «IIpocsemenue»,
2011.

5.JI.W. 3BaBuy, JI.B. Ky3nenona, C.b. CyBopoBa. Jlunakruueckue
MaTepuasl o anredpe i 7 ki1. — Mocka «lIpocsenienuer, 2011
4.Anre0pa. 7 xnacc: [loypounsie miansl (o yueOnuky HI.A.
Anumoa u ap.)/Astop coct.E.I'. JIebenera — Bonrorpan: Yuutens,

2004.r.
JlononmHuTenpHas 1.JI.®. [Tnuypuna. 3a cTpaHuniamMu yueOHMKa anreOpsl. — MockBa
JuTeparypa «IIpocBemenuey, 2007.
HNudpopmanmonubie 1.®enepanbHbIi HIEHTP HHPOPMATMOHHO-00Pa30BaATEIbHBIX
UCTOYHUKHU pecypcoB (PLIMOP) http://fcior.edu.ru

2. Enunas xomnekuus U poBhIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

3. «Kapman s yuuresst matematukmy» http://karmanform.ucoz.ru.
4. 51 uay Ha ypoK MaTeMaTUKU (METOUYECKre pa3pabOTKH):
www.festival.1sepember.ru

5. Ypoku — KoHCTIeKThl WWW.pedsovet.ru

www.school.edu.ru

www.math.ru

www.it-n.ru

www.etudes.ru

http://www.school.holm.ru

http://school-collection.edu.ru

http://matematik-sait.ucoz.ru
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