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MNOSICHUTEJIBHAS 3AITUCKA
PaGouast mporpamma 1o npeaMery «Anredpa» B 9 Kjacce cocTaBiieHa Ha OCHOBE:

1. Ilpuka3 MunoOpazoBanus PO ot 5 mapta 2004 r. N 1089 "O6 yrBepxneHuu QenepaibHOro KOMIOHEHTa
roCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB HAYAJIBHOTO OOIIEr0, OCHOBHOI'O OOIIEro M CPEeIHEro
(momHOTO) 00I1IeT0 00pazoBaHus" (C U3MEHEHUSMHU U JIOTIOTHEHUSIMHU).

2. ®enepanbHOTro 3akoHa «O06 o6pa3zoBanun B Poccuiickoit @enepanum» Ne273 @3 ot 29.12.2012r.

3.3akona Pecniyonuku Kpsim «O6 o6pazoBanuu B Pecrryonuke Kpsim» Ne 131-3PK ot 06.07.2015r.

Jlannast pabouasi mporpamMma OpHUEHTHpOBaHA Ha ydyalmuxcs 9 Kiacca W peanu3yeTcsi Ha OCHOBE
CIICAYIOIINX JIOKYMEHTOB:

1. CtangapT OCHOBHOTO 00IIero 00pa3oBaHMs IO MaTEeMaTHKE.

Crannmapr ocHOBHOro o0miero oOpa3oBanusi mo Marematuke //COOPHHK HOPMAaTHBHO-TIPABOBBIX
JIOKYMEHTOB M METOJIMUECKUX MaTepuanoB, Mockpa: «Benrtana-I'pad», 2008.

2.  H.I. Munmiok. Anrebpa. Paboune nporpammsl. [Ipeamernas nunust yuebnukos FO.H. MakapsrueBa
U Apyrux. 7 — 9 xjmaccel: mocoOue s yuuTened oOrieoOpa3oBaTeNbHBIX OpraHu3anuid. — Mocksa:
«IIpocsemenuer, 2014.

[Tpu u3yuennu anreOpsl Ha CTYIIEHH OCHOBHOTO OOIIIET0 00pa30BaHMs CTABATCS CIEAYIONINE LEIH:

e  OBJIQJICHUE CHCTEMON MaTeMaTHYECKUX 3HAHUHN U YMEHHH, HEOOXOIUMBIX ISl TPUMEHEHHS B
MPAKTUIECKON JACSITENLHOCTH, U3YUEHHUSI CMEXHBIX TUCIUILINH, TIPOJAOKEHUs 00pa30oBaHMUS;

e Pa3BUTHE BHIYUCIUTEIBHBIX U (POPMATLHO-OIIEPATUBHBIX alITeOpandecKuX YMEHUH 10 YPOBHS,
MO3BOJISIOIIETO YBEPEHHO UCIIONB30BAaTh UX MPU PEUICHUH 3a7a4 MAaTEMATUKH U CMEXKHBIX ITPEIMETOB;

e  HHTEIUIEKTyaJIbHOE pa3BUTHE, POPMUPOBAHUE KAYECTB JTMYHOCTH, HEOOXOJAUMBIX YEIOBEKY LIS
MOJTHOLIEHHOH JKM3HU B COBPEMEHHOM OOILECTBE, CBOMCTBEHHBIX MaTEMATUUYECKOH JIEATENbHOCTH: ICHOCTH
Y TOYHOCTH MBICITH, KpUTUIHOCTH MBIIUICHHS, MHTYHIIHH, JIOTHYECKOTO MBIIIIJICHHUS, YJIEMEHTOB
AITOPUTMUYECKOH KYJIbTYphI, IPOCTPAHCTBEHHBIX MPEJICTABICHHH, CHOCOOHOCTH K MPEOI0TICHUIO
TPYAHOCTEN;

e (hopMupoBaHHE MIPEACTABICHUNA 00 HIEAX U METO/IaX MAaTEMATUKU KaK YHUBEPCAIHHOTO SI3bIKA
HAYKW U TEXHHUKH, CPEJICTBA MOJICIIMPOBAHUS SIBIICHUH U TIPOIIECCOB;

e  BOCIHTaHHE KYJIbTYphI JMYHOCTH, OTHOIIECHHS K MaTEMaTHKE KaK K YaCTH 0OIIeUeI0OBEUeCKOil
KYJIBTYPHbI, HTparoiieid 0coOyI0 PoJib B 00IIECTBEHHOM Pa3BUTHUH.

PaGouas mporpamma mo anredpa B 9 kiacce u3ydaercs B o0beme 34. B Heflento, Bcero — 102 4
Yuebnuk: Anredpa 9 knacc : yaed mist obmeoopazon. Opranm3anuii / FO.H. Makapsraes, H.I'. Munmiok, K.
WM. Heuikos, C. b. CyBoposa, nox pea. C. A, Tenskosckoro 2014. 288 c.

Ilnanupyembie pe3yabTaThbl 00yUeHUs

TpeboBanust K ypOBHIO MOATOTOBKH YUAITHXCS.

B pesynbrarte u3ydeHus anreOpbl BRITYCKHUK OCHOBHOM IIKOJIBI TOJDKEH

3HATH/TIOHUMATh

* CYIIECTBO MOHATHS MaTEMaTHYECKOTO TOKA3aTeIbCTBA; MPUBOIAUTH IPUMEPHI J0KA3aTEIbCTB;

* CYIIIECTBO MOHATHUS AITOPUTMA; TIPUBOUTH PUMEPHI AITOPUTMOB;

* KaK UCIOJIB3YIOTCS MaTeMaTHUeCKue GOPMYIIbI, ypaBHEHHS U HEPABEHCTBA; IPUMEPHI UX TPHUMEHEHHSI
JUTSL PeIlIeHUs] MAaTeMAaTHYECKUX U MPAKTUIECKUX 33]1aY;

* KaK MaTEMaTUYECKH OTpeielIeHHbIe ()YHKIIMA MOTYT OITHCHIBATh peaibHbIE 3aBUCHMOCTH; TPUBO/IUTH
MPUMEPHI TAKOTO OTHCAHUS;

* KaK IMOTPEOHOCTH TPAKTUKHU MPUBEIIN MAaTEMaTHUECKYIO HAYKy K HEOOXOIMMOCTH PaCIIUPEHUS
MIOHSATHSI YUCIIA;

* BEpPOSITHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYKAFOIIEro MHUPA; MPUMEPBI CTATUCTHYECKUX
3aKOHOMEPHOCTEN U BBIBOJOB;

* CMBICIT UICATH3AIMH, TIO3BOJISIFOIIIEH peIIaTh 3a/1a41 PealbHOM IEHCTBUTEIEHOCTH MAaTEeMaTHUECKUMHU
METOAAaMH, IPUMEPHI OIUOOK, BOSHUKAIOLINX TPU HICATN3ALINH.

Apudmernka

YMETh

* BBITIOJIHATH YCTHO apu(METHUECKHIE ISHCTBUS: CIIOKEHUE U BEIYUTAHUE IBY3HAUHBIX YUCEI U
JECATUYHBIX APOOEH ¢ ABYMsI 3HAKAMH, YMHOYKEHHE OJTHO3HAYHBIX YUCEN, apu(pMeTHIECKHE OTIepaIiuu ¢
OOBIKHOBEHHBIMHU JAPOOSMHU C OJTHO3HAYHBIM 3HAMEHATEIIEM H YUCIIUTEIIEM;



* IEPEXOJUTH OT OJTHOU (POPMBI 3aIIMCH YHCEN K JPYroid, IPEACTaBIATh AECATUUHYIO IpOOb B BUJIE
OOBIKHOBEHHOH U B MPOCTEUIINX CIy4asX OOBIKHOBEHHYIO B BHJIE AECSITUYHOM, MPOLIEHTHl — B BUJE IPOOHU
U 1po0b — B BHJIE MPOLIEHTOB; 3aMMCHIBATh OOJIBIINE M MaJble YHCIIa C UCTIOIb30BAHNEM LIEJIBIX CTETIeHEH
JECATKH;

* BBITMOJIHATH apu(METHYECKHE JEHCTBUS C pallMOHAIEHBIMU YHCIIaMH, CPABHUBAThH PALlMOHAIBHBIE U
JNEUCTBUTEIIbHBIE YHCIIA; HAXOAUTh B HECIIOXKHBIX CIIy4asiX 3HaYEHUs CTEIECHEW ¢ LEIbIMU 0Ka3aTeIsIMU U
KOpPHEM; HaXOAUTh 3HAYECHUS YHNCIIOBBIX BBIPAKEHUN;

* OKPYIJISITH LI€JIbIe YHCIIA U IECATUUHbIE IPOOH, HAXOIUTh MPUOIMKEHUS YUCeN ¢ HEOCTaTKOM H C
M30BITKOM, BBITIOJIHATH OLEHKY YHCIOBBIX BBIPAKEHHIA;

* [10JIb30BAThCSI OCHOBHBIMU €IMHULIAMU JJIMHBI, MacChl, Bp€MEHHU, CKOPOCTH, IIJIOLIaA1, 00beMa;
BBIpaXaTh OoJiee KPYIHbBIE eJMHUIIBI yepe3 Oosiee MelKrue 1 Ha000poT;

* pemaTh TEKCTOBBIE 3aJ1a4M, BKJIIOUYas 3a/1a4, CBA3aHHBIE C OTHOIIEHUEM U C PONOPLHUOHATIBHOCTHIO
BEJIMYMH, APOOSIMHU U IPOIICHTAMH.

Hcnonb30BaTh MproOpeTeHHbIE 3HAHUS U YMEHHUS B IPAKTUUYECKON JeSITeIbHOCTH U TTOBCETHEBHOI
KU3HU JJIA:

* pELIEHUs HECIOKHBIX MPAKTUYECKUX PACYETHBIX 33]1a4, B TOM YHUCJE C UCIOIb30BAaHUEM MIPH
HE0O0XOAMMOCTH CIIPAaBOYHBIX MaTEPHAIOB, KAJbKYISATOPA, KOMIIBIOTEPA;

* YCTHOM NPUKUIKH U OLIEHKH pe3yNbTaTa BBIYMCICHUIN; IPOBEPKHU PE3YJIbTATA BIYUCIICHMUS, C
HCII0JIb30BAHUEM PA3JIMYHBIX IPUEMOB;

* UHTEPIIPETALlMU PE3YJIBTATOB PEUICHUS 3a/1a4 C YYETOM OIrPAHUYEHHM, CBSI3aHHBIX C pEeaIbHBIMHU
CBOMCTBAMH PaCCMaTPUBAEMBIX IIPOLIECCOB U SIBJIICHUM.

Anrebpa

YMETb

* COCTaBJIATH OYKBEHHBIE BBIPAXKEHHS U (POPMYJIBI IO YCIOBHUSAM 337a4; OCYIIECTBIISITh B BBIPAKEHUSAX U
(bopMyrax YMCIIOBBIE MOJACTAHOBKH U BBIMOIHATH COOTBETCTBYIOIINE BBIYMCIICHHS, OCYILIECTBIISATh
MOJICTAHOBKY OJHOT'O BBIPAXKEHUS B IPYTo€; BbIpaKaTh U3 (POPMYII OIHY EPEMEHHYIO Yepe3 OCTalbHbIE;

* BBIIIOJIHSATH OCHOBHBIE JIEHCTBUS CO CTENEHSIMH C LEJIBIMU I10KA3aTENSIMU, C MHOTOWIEHAMH U C
anredpanvdeckuMH IpoOsSMU; BHIOIHITH Pa3I0KeHUE MHOTOWICHOB HA MHOKUTEIH; BBITIOIHSTD
TOKJIECTBEHHBIE MTPEOOPa30BaHMsI PAllMOHAIBHBIX BBIPAXKECHUH;

* IPUMEHSATH CBOWCTBA apU(PMETHUECKUX KBAJPATHBIX KOPHEH /ISl BIYMCICHUS 3HAUCHUN U
peoOpa3oBaHUi YNCIIOBBIX BBIPAKEHUH, CO/IEPKAIIUX KBaIPaTHBIE KOPHHU;

* pemaTh JIMHEHbIE, KBaAPATHBIE YPABHEHUS U PALIMOHAIIbHBIE YPABHEHHUSI, CBOJIAIIUECS K HUM,
CUCTEMBI JIBYX JUHEUHBIX YPABHECHUMN U HECIIOKHBIE HETUHEUHBIE CUCTEMBI;

* pelaTh JIMHENHbIE U KBAJAPATHBIE HEPABEHCTBA C OJTHOW MTEPEMEHHON U UX CHUCTEMBI, * pelIaTh
TEKCTOBBIE 3aJ1a4i are0pandecKuM METOAOM, HHTEPIIPETUPOBATH MOJIYUYSCHHBIN pe3yabTat, MPOBOAUTD
oTOOp pereHui, ucxo s u3 GopMyIUPOBKH 3aa4H;

* 1300pakaTh YMCIIa TOYKAMH Ha KOOPJMHATHON MPSMOI;

* OIPENENSATh KOOPAMHATHI TOYKHU MIIOCKOCTH, CTPOUTH TOUYKH C 33JJaHHBIMU KOOPAMHATAMU; N300pakaTh
MHOXECTBO PELICHUN JTMHEHHOTO HEPABEHCTBA;

* pacrnio3HaBaTh apupMeTHUYECKHE U TeOMETPUUECKUE TPOrPECCUH; PeIIaTh 3aJa4u C IPUMEHEHUEM
(bopMyIIBI 00IIETO YWIeHA M CyMMbI HECKOJIBKHUX TEPBBIX YWICHOB;

* HAXOJUTh 3HaUeHUs (PYHKITUH, 3aJaHHON (GOPMYIION, TaOIHIIeH, rpad)uKOM T10 €€ apryMEHTY; HaXOAUTh
3Ha4YeHUE apryMeHTa M0 3HAaYeHUI0 GYHKINH, 3aJaHHON rpaduKoM Hiu TabIuIe;

* OIPENENSITh CBOMCTBA QYHKIINH 110 €€ rpaduKy; MPUMEHATh rpapuuecKue MpeacTaBIeHus npu
pELIEHNN ypaBHEHUM, CUCTEM, HEPABEHCTB;

* OIIMCHIBATH CBOICTBA U3YyYEHHBIX (PYHKIIHH, CTPOUTH X IpadUKH.

Vcnonp30BaTh MpuoOpETEHHBIE 3HAHUS M YMEHHUS B TIPAKTUUECKOH IEATETbHOCTH U

ITOBCETHEBHOM KU3HM IS

* BBITMIOJIHEHUS pacueToB Mo (hopMysiam, JJIsi COCTaBICHUS (POPMYII, BBIPAKAIOIINUX 3aBHUCUMOCTH MEXKIY
peaIbHBIMU BEJIMYMHAMM; JUJISI HAXOXKJEHUS HYKHON (DOpMYJIbI B CIIPAaBOYHBIX MaTepuasax;

* MOJIEIIMPOBAHNUS TPAKTUUYECKUX CUTYAllM U UCCIIE0BAaHUU IIOCTPOEHHBIX MOJIENIEN C UCTI0Ib30BAaHUEM
ammapara aareopsl;

* OIMCaHMS 3aBUCUMOCTEN MEXTy (PU3NUECKUMH BEIMYMHAMH COOTBETCTBYIOUIMMH (OpMYJIaMH, IpU
MCCIIEIOBAaHUM HECIIOKHBIX MPAKTUUECKUX CUTYALM;

* UHTEpHpETAH IPaPUKOB pealbHbIX 3aBUCUMOCTEN MEXKy BETUUMHAMU.



DeMeHTHI JIOTUKH, KOMOMHATOPUKHU, CTATUCTUKU U TEOPUHU BEPOSITHOCTEH

YMETb

* IPOBOAUTH HECIIOKHBIE TIOKA3ATENbCTBA, M10Jy4aTh IPOCTEHIINE CIECACTBUS U3 U3BECTHBIX WM paHee
MIOJIyYE€HHBIX YTBEPXKICHHUH, OLIEHUBATH JIOTUYECKYIO ITPABHIIBHOCTD PACCYKICHHM, UCIIOJIB30BAaTh IPUMEPHI
JUIS WIUTIOCTPALMU U KOHTPIIPUMEPHI JIs1 OTIPOBEPKEHUS YTBEPKICHUM;

* U3BJIEKaTh HH(OPMAIHIO, IPEJCTABICHHYIO B Ta0IMIaX, HA JUarpaMmax, rpadukax; cCoCTaBiIsATh
TaOIUIIBI, CTPOUTH JUArpaMMBbl U rpadukw;

* pemaTh KOMOMHATOPHBIE 3a/1a4X IIyTEM CUCTEMATHYECKOT0 epedopa BO3MOXKHBIX BAPUAHTOB U €
HCII0JIb30BAHNEM IIPABUJIA YMHOXKEHHSI,

* BBIYMCIIATH CPEJHUE 3HAYCHUS PE3YJIbTaTOB H3MEPEHNU;

* HAXOJUTh YaCTOTY COOBITHS, UCIOJIB3Ys COOCTBEHHbIE HAOMIOACHUS U TOTOBBIE CTATHCTUYECKHE
JaHHBIE;

* HAXOJUTH BEPOSITHOCTHU CIy4ailHBIX COOBITHI B MPOCTEHIIINX CITydasix.

Hcnonb30BaTe NpuoOpeTeHHbIE 3HAHNS U YMEHHS B IPAKTUYECKOH 1€ATEIbHOCTH U TOBCETHEBHOM
KU3HU JJIA:

* BBICTPAWBAHUA apTyMEHTALMH TP TOKA3aTEIbCTBE U B JUAJIOTE;

* pacIlO3HAaBaHUs JIOTUYECKU HEKOPPEKTHBIX PaCCyKICHUM;

* 3aIIMCH MaTeMaTHYECKUX YTBEPXKICHUMN, JOKA3ATEIbCTB;

* QaHAJIN3a PeATbHBIX YHCIIOBBIX TaHHBIX, IPEACTABICHHBIX B BHJIE UarpaMM, rpadukos, TaOIHIL;

* peleHMs IPAKTUYECKHX 3334 B IOBCETHEBHON U MPO(ECCHOHAIBHON AEATEIIEHOCTH C
MCTIOJIb30BAHUEM JICHCTBUIN C YMCIIaMH, IPOLICHTOB, JJINH, IUIOMIAJIe, 00beMOB, BpEMEHHU, CKOPOCTH;

* peleHMs] yUeOHBIX U MPAKTHUUECKUX 3ajay, TPEOYIOIUX CUCTEMAaTHUECKOro nepedopa BapuaHTOB;

* CpaBHEHUS IIAHCOB HACTYIIJICHUS CITy9alfHBIX COOBITUH, JUIsl OLICHKH BEPOSITHOCTH CIy4aifHOTO
COOBITHS B TPAKTUUYECKUX CUTYALUsAX, COMIOCTABICHHUS MOJIEJIN C pealbHON CUTYyallueH;

* IOHUMaHMS CTATUCTUYECKUX YTBEPKICHUN.

Hcnonb3yemsle GopMBI, CIOCOOBI M CPEACTBA IPOBEPKH U OLIEHKU 00pa30BaTEIbHBIX PE3YIbTATOB

OneHka 3HaHNH—CUCTEMAaTUYECKU MpoLiecC, KOTOPBIN COCTOUT B ONIPEJIETIEHUH CTENIEHU COOTBETCTBHUS
UMEIOIUXCS 3HAHUW, YMEHHUH, HABBIKOB, ITPEIBAPUTENILHO IUIaHUPYEMBIM. [Iponecc oneHkH BKIIOYaeT B
ce0st Takre KOMIIOHEHTHI: ONpeieNieHHe 1esiel 00yueHus; BBIOOP KOHTPOJIBHBIX 3a/1aHUH, TPOBEPSIOLINX
JOCTHKEHHUE ITHX LIeJIei; OTMETKY MM JPYroi crnocol BeIpakeHUs pe3yabTaToB POBEepKU. B 3aBucumoctu
OT TIOCTaBJIEHHBIX LIeJIeH MO-pPa3HOMY CTPOUTCS MIPOrpamMma KOHTPOJIS, MOAOUPAIOTCS pa3IMYHbIE THUITBI
BONPOCOB U 3aaHuii. Ho npuMeHeHne npuMepHbIX HOPM OLIEHKHM 3HAHUH J0JIKHO BHECTU €IMHOO00pa3ue B
OLIEHKY 3HAaHUH M YMEHUH yJaluxcs U cAenath ee 0onee 00beKTUBHOU. [IpuMepHbIe HOPMBI MTPEICTABISIOT
OCHOBY, UCXOJSl U3 KOTOPOH, YYUTEIIb OLICHUBACT 3HAHUS U YMEHHS yJalIuXCs.

Coneprxanue u 00beM MaTepHaa, o UIeKAIIEro MPOBEPKE U OLIEHKE, ONPEAEIISIOTCS IPOrPaMMOi IO
MaTeMaTHKe JJIs1 OCHOBHOW WIKOJIBL. B 3amaHus U1 pOBEPKU BKIIIOYAKOTCS OCHOBHBIE, TUITUYHBIE U
IIPUTOM PA3JIMYHOM CIIOKHOCTH BOIIPOCHI, COOTBETCTBYIOLIUE IIPOBEPSIEMOMY Pa3Aeily IIPOrPAMMBIL.

OcHoBHBIMHU (hOpMaMU TPOBEPKH 3HAHUM U YMEHUH ydalTuxcsl IO MAaTEeMaTHUKE B OCHOBHOM IIIKOJIE
ABIISIIOTCSL OTPOC, IK3aMEH, 3a4eT, KOHTPOJIbHAs paboTa, CaMOCTOsATENNbHAs paboTa, TECTUPOBAHUE,
IIpOBEpOYHas paboTa, IPOBEPKa MUCbMEHHBIX TOMALIHUX paObOT HapsIly ¢ KOTOPBIMH IPUMEHSIOTCS U
apyrue Gpopmel mpoBepku. [Ipr ’TOM yuuTHIBa€TCS, YTO B HEKOTOPBIX CIyJasiX TOJIBKO YCTHBIN OMPOC
MOJKET JJaTh 00Jjiee MOJIHbIE MPEICTABICHUS O 3HAHUIX M YMEHUAX YYaIIUXCs; B TOKE BPEeMs MIMCbMEHHast
paboTa MO3BOJISIET OLIEHUTh YMEHUE YUAIUXCS U3J1araTh CBOU MBICIIH Ha OyMare; HaBBIKH I'PaMOTHOTO
o(hopMIIeHUS BBINOJIHAEMBIX UMU 3a/1aHUH.

[Tpu o11eHKE YCTHBIX OTBETOB M MUCHMEHHBIX pa0OT YUUTEINb B MIEPBYIO OUEPEIb YUUTHIBAET UMEIOIIUECS
y ydanierocs (pakTU4eCKHUe 3HaHUS U YMEHHUsI, UX OJHOTY, IPOYHOCTh, YMEHHUE IPUMEHSTh Ha MPAKTHKE B
Pa3IMYHBIX CUTyalusx. Pe3yapTaT OLlEeHKH 3aBUCUT TaKXe OT HAJIMYMS U XapaKTepa JOMYLIEHHBIX
MOTPENTHOCTEM.

Cpenu norpemHocTeil BEACSIOTCS OMUOKH, HE0YEThl M MEJIKUE MOTPEITHOCTH.

[TorpemHocTs cuuTaeTcs OMUOKON, €CIM OHA CBUAETENIBCTBYET O TOM, UTO YUYEHHUK HE OBJIA/IEN
OCHOBHBIMM 3HaHUSIMHM, YMEHUSIMU U UX IPUMEHEHUEM.

K HegoueTam OTHOCATCA MOTPEIIHOCTH, CBUAETEIBLCTBYIOIIAE O HEJOCTATOYHO MOJTHOM WIIH
HEJ0CTaTOYHO IIPOYHOM YCBOCHUM OCHOBHBIX 3HAaHUI U yMEHUI UK 00 OTCYTCTBUM 3HAHUH, HE
CUMTAIOLUXCSI B COOTBETCTBUHU C IIPOrpaMMoil oCHOBHBIMU. K HeJtoueTaM OTHOCSTCSI IOTPEIIHOCTH,
OOBSICHAIOLINECS PACCETHHOCTBIO MITM HEOCMOTPOM, HO KOTOPBIE HE IPUBEIH K UCKAXEHUIO CMBICIIA



MOJIYYEHHOTO YYCHHKOM 3a/IaHUs WJIH CIIOCO0a ero BBIMOIHEHUs. [ paMmaTuyeckas omnoKa, JonynieHHas B
HaMMCaHUH U3BECTHOIO yyalleMycs MaTeMaTHUYeCKOro TEPMHUHA, HEOpeKHAs 3alHCh, HEOPEHKHOE
BBITIOJIHEHUE YePTEkKa CUUTAIOTCS HEJOUETOM.

K MenkuM morpemHocTsiM OTHOCATCS OTPEIIHOCTH B YCTHOM M MUCbMEHHOM peur, He UCKaXKarollne
CMBICJIa OTBETA WJIH PELIEHUs, CIy4ailHbIe OMUCKH U T. II.

Kaxxnoe 3amanue 17151 yCTHOTO Onpoca WM MTUCbMEHHON paOoThI MPeICTaBIAET TEOPETHUECKUN BOIIPOC
WJIU 3a]1a4y.

OTBeT Ha BONPOC cUMTaeTCs O€3yNMpPEeUHbIM, €CIIH €r0 COJIepP:KaHue TOYHO COOTBETCTBYET BOIIPOCY,
BKJIIOYAET BCE HEOOXOAMMBIE TEOPETUUECKHUE CBEICHUS, 000CHOBAHHBIE 3aKIIOUEHHS U TIOSCHSIOIINE
MIPUMEPHI, a €r0 U3JI0KEHHE U OPOPMIICHUE OTIUYAIOTCSI KPATKOCTBIO U aKKYPAaTHOCTBIO.

Pemenwue 3amaun cuntaeTcst 0€3ynpeyHbIM, €CIIH MOJIYYEeH BEPHBIN OTBET MPH MPABUIHLHOM XOJI€
pelieHus, BbIOpaH COOTBETCTBYIONIHI 3aaue croco0 pelieHusl, MPaBUIbHO BBHIIOJHEHBI HE0OX0IUMbIE
BBIYHCIICHUS W PE0OPa30BaHMUsI, TOCIIEI0BATEIHLHO U aKKYPATHO O(hOPMIIEHO pEIICHHUE.

COAEP/KAHUE ITPOI'PAMMbI
BBoaHoe moBTopenue (2 4)
I'naBa 1. CsoiicTBa pynkumii. KBagparuunas gpynkunus (22 v)
Oynknusa. CpoiictBa ¢GyHkumii. KBaapatHeiii TpexwieH. Pa3jokeHne KBaJpaTHOTO TpexdieHa Ha
MHOXUTENH. ODyHKIHS Y = ax’ + bx + ¢, eé cBoiicTBa U rpaduk. CreneHHas pyHKIHS.
OcHosHnas yenw - paCiupyUTh CBEJICHUS O CBOMCTBaX (hYHKIIMI, O3HAKOMUTh O0YUYAIOIIUXCS CO CBOMCTBAMU
U rpaduKOM KBaJpaTHYHON (PYHKIINU.

B Havane TeMbl cucTeMaTH3UpYyIOTCA CBeJeHHA O (YyHKIMIX. [IOBTOpSIOTCS OCHOBHBIE MOHSATHS:
GbyHKIMSA, apryMeHT, Oo0JacTh ompeneneHus ¢GyHKUuu, Trpadpuk. JlaloTcs TOHATHUS O BO3PACTaHUU U
yObIBaHMM (DYHKIMH, TPOMEKYTKAX 3HAKONOCTOSIHCTBA. TeM cambIM co3ziaeTcs 0aza Juis yCBOGHHUS CBOWCTB
KBaJpaTUYHOM M CTemeHHOW (YHKIMA, a Takke s JanbHedIero yriyoiaeHus (yHKIIMOHAIBHBIX
IIPEJCTAaBICHUN IPU U3yYEHUH Kypca aareOphl U Havasl aHaIu3a.

[ToaroTOBUTENBHBIM IIArOM K M3YYEHHUIO CBOMCTB KBAJpPAaTUYHOM (QYHKIUH SBISETCS TaKKe
pacCMOTPEHHE BOIIPOCA O KBAaJPATHOM TPEXUJICHE U €r0 KOPHSX, BBIICICHUN KBaJgpaTa ABYWICHA U3 KBaJl-
pPaTHOIO TPEXWIEHA, Pa3JIOKEHUHU KBAJIPaTHOTO TPEXUJIEHA HA MHOKUTEH.

N3yuenne kBagpaTUYHOW (YHKIIUM HAYMHAETCS C PACCMOTPEHHS (PYHKITUU y:axz, e€ CBONCTB U
ocobeHHOCTeH rpaduka, a TAaKKe APYTHX YACTHBIX BHIOB KBAAPATHUHON DYHKIHH — (GYHKIMH y=ax’-+n,
y=a(x-m)>. DTH CBEICHMs HCIOIB3YIOTCS TP HU3YYCHHH CBOWCTB KBaAPATHIHON (BYHKIMH OOLIEro BHIA.
BaxHo, 4T00bI 06YYAIONMEcs MOHSIH, 9T0 rpaduK GYHKIMH y = ax” + bx + ¢ MOXKeET ObITh MONydeH W3
rpaduka QYHKIHMH y = ax° ¢ TOMOIIBIO JBYX MapaIeNbHBIX IepeHOCOB. IIpUEMBI MOCTpOCHHs rpaduKa
dyHKIEE y = ax’ + bx + ¢ OTpaGaTHIBAIOTCA HA KOHKPETHBIX IpHUMepax. IIpu 9TOM 0coG0e BHUMAHHE
ClleiyeT yAEIUTh (POPMUPOBAHUIO Y O0yUarOIIMXCS YMEHHUs yKa3blBaTh KOOPJIMHATHI BEPIIMHBI 1apadoIIbl,
€e 0Cb CHMMETPHH, HalpaBJIeHUE BeTBEH mapaboibl.

[lpy wn3ydyeHum HTOM TeMbl JAajbHEWIIee pa3BUTHE IOJIYy4aeT yMEHHE HaXOOuTh MO TIpaduky
MPOMEXYTKH BO3pAcTaHUS M YOBIBAaHHS (PYHKIIMH, a TAaKXKe MPOMEXYTKH, B KOTOPHIX (DYHKLIHS COXPaHSAET
3HAK.

OGyuaroriuecsi 3HAKOMSITCSI CO CBOWCTBAMH CTENEHHOW (YHKIMU Y=X MPH YETHOM H HEUYETHOM
HaTypaJbHOM IOKa3atese n.. BBogurcs mnoHsTHe KopHS n-i creneHud. OOyuaromuecs: TO0KHBI TIOHUMATh
cMBICT 3amuceil Buga 3/-27, {81. OHM moNydYaroT MpencTaBleHHE O HAXOXKICHHH 3HAYEHHH KODHS C
MOMOIIBIO KaJIbKYJISTOPA, IPUYEM BbIpa0OTKA COOTBETCTBYIOIIMX YMEHUHN HE TpeOyeTcs..

I'naBa 2. YpaBHeHusi M HepaBeHCTBA C OJHOM nepeMeHHOii (14 1)

Ilenwsie ypaBHeHus. [[poOHbIe panuoHadbHbIE ypaBHEHUs. HepaBeHCcTBa BTOpOM CTEMEHU C OJHOU
IIepeEMEHHON. MeTOo 1 UHTEPBAJIOB.

Ocnoenas yenb- CUCTEMAaTU3UPOBATh U 000OLIUTH CBEJECHUS O PEIICHUH LIEIbIX U IPOOHBIX pallMOHAIBHBIX
ypaBHEHH ¢ o/1HON nepemenHoi. CHopMHpPOBATH YMEHHE pellaTh HEPABEHCTBA BUAA ax’ + bx + ¢ >0 wm
ax2+bx+c<0,rz[ea7£0.

B 510l Teme 3aBepliacTCs U3y4EHUE PAlMOHAIBHBIX YPABHEHUH C OJHOM IEpEeMEHHOM. B cBs3U C
ATUM TPOBOAMUTCS HEKOTOpOe 0000IIeHne W yriyOjeHue CBeACHHN 00 ypaBHEHHSX. BBomATcs mOHSTHS
LIEJIOTO PAIlMOHAIBHOTO YpaBHEHUS M ero creneHu. OOyuarommecs 3HAaKOMATCS C PELIeHHEM YpaBHEHUH
TPETbEH CTENEHH W YETBEPTOM CTENEHM C IOMOIUBIO PA3JIOKEHHSs HAa MHOXHUTEIM W BBEICHUS
BCIIOMOIaTeJIbHOW IEepeMEHHON. MeToq pelleHHus YpaBHEHUN IIyT€M BBEIEHUsS BCIIOMOIATEIbHBIX



NEPEMEHHBIX OyJeT LIUPOKO HCIOIB30BaThbCd B JAJbHEHIIEM MpHU PEIICHHH TPUTOHOMETPHUYECKUX,
Jorapu(pMHUUECKUX U IPYIUX BUIOB YPaBHEHHII.

PacmmpsitoTcst cBeleHHST O pEUICHMHM JPOOHBIX palMOHANbHBIX ypaBHeHHH. OOyuarommecs
3HAKOMSATCS ¢ HEKOTOPBIMU CIEMAIIBHBIMU IPUEMAMU PEIICHUS TAKUX yPaBHEHUM.

DOpMHUPOBAHIE yMEHHI PEIIaTh HEPABEHCTBA BHAA ax” + bx + ¢ >0 mm ax” + bx + ¢ <0, rae a £ 0,
OCYILIECTBIISIETCS C OMOPOH Ha CcBeAeHUA O rpaduke KBaJpaTUYHOM (QYyHKIUHM (HampaBlIeHHE BETBEH
napabosbl, e€ pacnonokeHne oTHocuTensHo ocu OX).

OOyuaroniyiecs 3HaKOMSTCS ¢ METOAOM MHTEPBAJIOB, C MOMOIIbI0 KOTOPOTO PEIIAIOTCS HECIO0XKHbIE
paloHaIbHbIE HEPABEHCTBA.

I'naBa 3. YpaBHeHMsI M HEPABEHCTBA C ABYMs nlepeMeHHbIMU. (17 1)

VYpaBHeHUE C ABYMs MepeMeHHBIMU U ero rpaduk. CucreMbl ypaBHEHUI BTOpoi creneHu. Pemenne
3a/a4 C MOMOLIBI0 CHCTEM YPAaBHEHWH BTOpOH cTemeHW. HepaBeHcTBa ¢ AByMs NEPEMEHHBIMM U HX
CUCTEMBI.

Ocnoenaa yenvb- BbIpabOTAaTh YyMEHHUE pelIaTh NPOCTEHIINE CHUCTEMBI, COJEp)Kallle ypaBHEHHE BTOPOH
CTENEHHU C ABYMS [IEPEMEHHBIMU, U TEKCTOBBIE 33/1a4M C IOMOIIBIO COCTABIEHUS TAKMX CUCTEM.

B nmanHo#l TeMe 3aBepiaeTcs M3y4E€HHUE CHCTEM YpaBHEHMH C JAByMs nepeMeHHbIMH. OCHOBHOE
BHUMaHHUE YJEJSIeTCd CUCTEMaM, B KOTOPBIX OJHO W3 YPAaBHEHMM IEpBOIl CTENEHHU, a JIPYyroe BTOPOH.
M3BecTHBIN 00ydaromMcst crnoco0 MOJCTaHOBKM HAaXOJMT 3[e€Ch JalibHeHlee MPUMEHEHHE U T03BOJIAET
CBOJIUTh PELIEHUE TAKUX CUCTEM K PEIICHUIO KBAJPaTHOIO YPABHEHHUS.

O3HakoMIIeHHE 00y4YaIOUIMXCs C IPUMEpPaMH CUCTEM YPAaBHEHHH ¢ ABYMs IEPEMEHHBIMH, B KOTOPBIX
o0a ypaBHEHHUS BTOPOM CTENEHH, JOJDKHO OCYIIECTBIATHCS C JIOCTATOYHOW OCTOPOKHOCTBIO U
OTPAHUYMBATECS NPOCTEUIINMU IIPUMEPAMH.

[IpuBnedyeHue M3BECTHHIX O0YYAIONIUMCS TPAPHUKOB TMO3BOJSIET MPUBECTU MPUMEPHI IpauvuecKoro
pemenust cucreM ypaBHeHMH. C HOMOILIBIO IpadU4ecKUX HpPEICTaBICHUH MOXKHO HArJISIIHO I0Ka3aTh
00y4aroImuMcsi, YTO CUCTEMBI IBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH BTOPOM CTENIEHH MOTYT UMETh OHO,
IBa, TPH, YETBIPE PEIICHUS NN HE UMETh PEIICHUMN.

Pa3pa0oTaHHbIii MaTeMaTH4YeCKW{  ammapar TO3BOJSET CYIMIECTBEHHO PACHIMPUTh  KIJIAcC
COJIEPKATENIBHBIX TEKCTOBBIX 3aJa4, PEIIAEMbIX C IIOMOIIBIO CUCTEM YPABHECHHM.

N3ydenue Tembl 3aBepiiaeTcs BBEACHUEM IOHATUN HEPAaBEHCTBA C ABYMsI IIEPEMEHHBIMU M CUCTEMBbI
HEpaBEHCTB C JByMs IiepeMeHHbIMH. CBeneHuss 0 rpadukax ypaBHEHMH C JBYMs IE€pPEMEHHBIMU
HCIOJIb3YIOTCS MPH WJUIIOCTPALIMM MHOXXECTB PEUIEHMM HEKOTOPBIX IMPOCTEHIIMX HEPABEHCTB C ABYMS
IIEPEMEHHBIMHU U X CHCTEM.

I'naBa 4. IIporpeccuu (15 yacos)
Apudmernueckas u reomerpudeckas nporpeccuu. Mopmyssl n-ro 4wieHa U CyMMbI IEPBBIX N YJIEHOB
nporpeccuu. beckoneuno yObIBaro1as reoMeTpuyeckast porpeccus.
Ocnoeénaa yenv -Aatb NOHATUSA 00 apU(PMETHUECKOW M TEOMETPHUUYECKOM MpOrpeccHsix Kak YHUCIOBBIX
MOCTIeIOBATENBHOCTAX 0CO00T0 BUA.

[Tpu n3y4eHHH TEMBI BBOAUTCS MOHITHE MOCIEAOBATEIBHOCTH, PA3bCHAETCS CMBICI TEPMHHA «N-I
YJieH T0CJIeI0BATEIbHOCTHY, BBIPA0ATHIBACTCS YMEHHE MHCIIONb30BaTh WHAEKCHOE 0003HaueHue. OTH
CBEJICHUSI HOCAT BCIIOMOTAaTEIbHBIA XapakTep M MCIOJIB3YIOTCS Ul HM3y4eHHs apU(PMETHYecKOH U
F€OMETPUYECKON ITPOTrPECCUM.

Pabora ¢ ¢QopMynamu n-ro wieHa M CyMMbI INEPBBIX N YJIEHOB IMPOrPECCHi, MOMHMO CBOETO
OCHOBHOI'O Ha3HA4€HHUs, IO3BOJIAET HEOJHOKPATHO BO3BPAILATHCA K BBIYUCICHUSIM, TOXKIECTBEHHBIM
peoOpa3oBaHuUsAM, PEILICHUIO YPaBHEHHUH, HEPAaBEHCTB, CUCTEM.

PaccmarpuBaroTcss  XapakTepUCTHYECKHWE  CBOWCTBA  apU(METHUECKOW M TeOMETpUYECKOi
IIPOrPECCUH, YTO MO3BOJISIET PACIINPUTH KPYT MPEAIaracMbIX 3a1a4.

I'naBa 5. DieMeHTHI KOMOMHATOPHKH M TeOPUH BeposiTHOCTeH (12 1)
KomOunaTopHoe npaBuiio ymMHOXkeHus1. [lepecraHoBkH, pa3menieHusi, couetanusi. OTHOCUTENIbHAS YacToTa
Y BEPOSITHOCTD CIIy4aifHOT'O COOBITHSL.
Ocnoeénasa yenb- 03HAKOMUTb OOYYAIOUIMXCSA C MOHATHSMU NEPECTAHOBKU, Pa3MEIIECHUs, COYETaHHUs U
COOTBETCTBYIOIIMMH (OpPMYJIaMu Ui MOJACYETa MX YHCJa; BBECTH MOHSATHS OTHOCHUTEIBHOW YacTOTHI U
BEPOSATHOCTH CIIy4aifHOTO COOBITHS.

M3yueHre TeMbl HauMHAETCA C PEIICHUs 3a/ad, B KOTOPHIX TpeOyeTcs COCTaBUTh T€ WM HMHbIE
KOMOWHAIIMH 3JIEMEHTOB M. IMOJCYUTATh MX 4YUCIO. Pa3bsicHsAETCS KOMOMHATOPHOE MPABHIIO YMHOXEHHS,



KOTOPOE MCIIONHATCS B JabHEHIIEM MPH BBIBOJIE (GOPMYIT AJIsl OJCUETA YUCIIa IEPECTaHOBOK, pa3MeIIeHU I
Y COYETAHMI.

[Ipu M3ydyeHuu AaHHOTO MaTepHajia HeOOXOIUMO OOpaTUTh BHUMAHHE OOYYaroIIMXCsS HA pa3iuune
MOHATHHM «pa3MeIIeHUe» M «coueTaHue», cPOpMUPOBATH y HUX YMEHHE OMNpEeNeNaTh, O KaKOM BHUJE
KOMOMHAIIHMI UJET peydb B 3a/1a4e.

B nannoil Teme oOyuaroniuecsi 3HaKOMATCA C HaYaJIbHBIMU CBEJCHUSIMHU U3 TEOPUU BEPOSTHOCTEH.
BBOI[HTCH IIOHATUA «cnyqaﬁHoe COGBITI/IC», «OTHOCHUTCIIbHAd 4YacCcToTa», <«BCPOATHOCTDH CHy‘l&ﬁHOFO
coObITUSA». PaccMaTpuBalOTCsl CTATUCTUYECKUI M KJIACCHMUECKUM MOAXOABI K OMpPENEICHUI0 BEPOSATHOCTH
cirydyaitHOro coObITHs. BakHO 00paTuTh BHUMaHHE O0YyYalOIUXCS HA TO, YTO KJIACCHMUYECKOE OIpe/ieeHne
BEPOATHOCTH MOKHO NMPUMEHSATH TOJBKO K TAKUM MOJEISM pealbHBIX COOBITHI, B KOTOPBIX BCE MCXOJbI
SABJIIFOTCA PaBHOBO3MOXXHBIMU.

6. IToBTOpenue (20 4)
Ocnosénasa yenv - NOBTOpeHHE, 0000IIEHHE W CHCTEMaTH3alMs 3HAHWH, YMEHMH W HABBIKOB 3a KypC
anreOpsl OCHOBHOM 00111€00pa30BaTEILHOM IIIKOJIBI.

TemaTH4eckui njaaH

No Haumenosanue membi Bceeo Homep u mema

n/n uacos KOHMPOIbHOU padomul

1 ITosropenue kypca VII-VIII
KJIaCCOB 2

2 KBanparuunas ¢pyHKIus 22 K/p Nel «KBagpatuunast QyHKIUS»

2 VYpaBHEHHUS 1 HEPABEHCTBA C 14 K/p Ne2 «YpaBHeHHs 1 HEpaBeHCTBA C OJTHOM
OJIHOY ITEPEMEHHOMN IIEPEMEHHOMN»

3 VYpaBHEHHUS 1 HEPABEHCTBA C 17 K/p Ne3 «YpaBHeHUs 1 HEpaBeHCTBA C ABYMsI
JIBYMsI IIEPEMEHHBIMU ePEMEHHBIMMY

4 Apudmernueckas u 15 K/p Ned «Apudmerndeckasi mporpeccum»
reoMeTpu4eckas Iporpeccuu K/p Ne5 «I"eomeTpuyeckast mporpeccum

5 DneMeHTbl KOMOMHATOPUKH U 12 K/p Ne6 «DneMeHThl KOMOMHATOPUKHU U TEOPUU
TEOPUHU BEPOSITHOCTEN BEPOATHOCTEN»

6 [ToBTOpEHUE 20 Urorosas k/p Ne7 (B popmare I'A)






