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C. PYCCKASI BOPKOBKA 2023



HOSACHUTEJIBHAS 3AITNCKA

AnantupoBaHHas pabodas mporpaMMa COCTABJICHA Ui OpraHW3alMy WHKIIO3HUBHOTO
oOydeHus obydaromerocs 9 kinacca ¢ OrpaHHYECHHBIMH BO3MOXHOCTSIMU 3JI0POBbsI HA OCHOBE
KOJUIETUAJILHOTO 3aKIIOUYEHUS TICUXO0JIOrO-MeauKo-Tieaarornaeckoit komuccuu ot 18.09.2019 r.
Nel127, ot 04.08.2021 1. Ne597, B COOTBETCTBUHU C KOTOPBIM IO pe3yjibTaTaM KOMIUIEKCHOTO
MICHXOJIOTO-MEIMKOTIEIarOTMYECKOT0 00CIICA0OBaHUS €My TIOJATBEPIKIICH CTaTyC 00ydYaronerocs ¢
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbs (3P (Bapuant 7.1)).

ApnanTupoBaHHasi pabouyasi mporpamMMa 1o ajireope s odyyawomuxcs 7-9 kiaccos ¢
3a/1eP/KKOM MCUXUYECKOI0 Pa3BUTHS COCTABJICHA B COOTBETCTBHM:

1. ¢ TtpeboBanusimu DenepanbHOr0 TroOCYAapCTBEHHOr0 00pa30BATEILHOIO CTaHAApTa
ocHoBHOTO 0011ero oopazoBanus (PI'OC O0O); TpeboBaHUIMHU K pe3yJIbTaTaM OCBOCHUS
OCHOBHOW  00pa3oBarelibHOW  HPOrpaMMbl  (JIMYHOCTHBIM,  METalpPEIMETHBIM,
HpEJIMETHBIM); OCHOBHBIMHU IOJIXOJaMH K Pa3BUTHIO ¥ (YOPMHPOBAHHIO YHHBEPCAIbHBIX
yuebHbIx aevictuit (YY]I);

2.  aJanTUPOBaHHOW OCHOBHOH 00IIe00pa30BaTeIbHOI MPOrpaMMON OCHOBHOTO OOIIETO
oOpa3zoBanus obyyatomuxcs ¢ 3[1P (Bapuant 7.1.) 'BOY COILL c. Pycckast bopkoBka;

3. MHIUMBUAYAIBHOrO  y4yeOHOTrO IUIaHa JUig  OOyYaroIIuXcs C  OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3JI0pOBbS C 33J€pAKKOM ncuxuyeckoro passutus (Bap. 7.1) 'BOY COILI
c. Pycckas bopkoBka.

Pabouas mporpamma no anredpe 9 ki1 ¢ 3aA€pKKOM IICUXUYECKOIO Pa3BUTHUSL COCTaBIIEHA
Ha OocHOBe aBTOpckoi mporpammel Mep3msik A.l'. ,Ilononckuii B. b., Axup M.C., byuko E. B..
Homuposckuii [I.A " Marematuka. 5-11 knaccsl. [Iporpammer. @I'OC" Bentana-I'pad, 2019 r.

YMK Brimouaer yueOHuk Mepsnsak A.l'., Tlononckuit B.b., Anrebpa 9 xnacc.
M.:Bental pad, 2020.;Mep3nsix A.I'., [lononckuit B.b., Anrebpa 8 kmacc. M.:Benra-I'pad,
2021.

B mnporpamme mnpemiokeH aBTOPCKUH MOAXOJ B YaCTH CTPYKTYPHPOBAHUS Y4eOHOIo
MmarepHaia, onpeaeiaeHNs Mocael0BaTeIbHOCTH €ro U3y4eHus, nyTell popMUpOBaHUS CUCTEMbI
3HaHUH, YMEHMH M CIOCOOOB JESATEIbHOCTH, PpAa3BUTHUS, BOCIHUTAHHWS U COLMAIM3ALNU
yUaIIuXCsL..

[Tporpamma paccunrtana Ha 3 yaca B Hezemnto (102 vaca B rox) B 7, 8, 9 kiaccax.

Conepkanre pabouell porpaMMbl HAIMpaBJICHO HAa OCBOCHHE OOYUYaIOIIMMHKCS 3HAHUU,
YMEHUW W HAaBBHIKOB Ha 0a30BOM ypoBHe. OHa BKJIIOYAET B CeOsl BCE TEMBI, MPETyCMOTPEHHBIE
@®enepalibHBIM KOMIIOHEHTOM TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
obmero oOpazoBanus. IIpeobGnamarormumu  GopmMamMu  TEKYIIETO KOHTPOJS BBICTYIAIOT:
MUCHBMEHHBIN OIMPOC, CAMOCTOSTENbHAs pad0oTa, TECTUPOBAHUE, YCTHBINA onpoc. Buasl u ¢popmsl
KOHTPOJISI: TIEpeBOAHAsl aTTeCTalusi, MPOMEXKYTOUHBIM, TMPEAYNPEeIUTENbHBIA KOHTPOJb;
KOHTPOJIbHBIE Pa0OTHI.



[lporpamMa TOCTpOEHa C YydYeToM CHENH(HKH YCBOSHHs YYeOHOTO Marepuana,
UCTIBITHIBAIONIMMU TPYIHOCTH B OOYYCHHH, UPUYHHON KOTOPBIX SBIISIOTCS PA3IUYHOTO
XapakTepa 3aAepKKU ICUXUUECKOTO PA3BUTHSL.

OcHoBHOM 3ajadeil OOydyeHHMs] MaTeMaTMKE B HMHTETPUPOBAHHBIX KiaccaX, Kak U B
oOuieo0pa3oBaTeabHOM  IIKONIE, SBJseTcs  oOecliedeHHWe TMPOYHBIX M CO3HATEIbHBIX
MaTeMaTHYECKUX 3HAHUM M yMEHUH, HEOOXOAMMBIX y4YalIUMCS B TIOBCEAHEBHOM KHU3HH H
Oynymeil TpynoBOM JeATENbHOCTH. BakHEeHIMMM KOPPEKLIMOHHBIMU 3aJadaMH  Kypca
MaTeMaTHKH SBISIOTCS Pa3BUTHE JIOTHUECKOTO MBIIIJICHUS U PeUM yJaumxcs, GopMupoBaHue y
HUX HaBBIKOB YMCTBEHHOT'O TpyJa — IUIAHUPOBaHHE PabOTHI, MOMCK PAllMOHATIBHBIX MyTEH ee
BBIIIOJIHEHMS], OCYILECTBICHHE CAMOKOHTpOJIs. LIIKONbHUKM TOJIKHBI HAYYUTHCS TI'PAMOTHO M
aKKypaTHO JieJlaTh MaTeMaTUYEeCKUE 3aITUCH, YMETh OOBSICHUTD UX.

Hetn ¢ OB3 mu3-3a 0COOEHHOCTEH CBOEr0 IMCHUXWYECKOT'O PAa3BHTHS TPYAHO YCBAaHMBAIOT
porpaMMmy 1o MaTeMaTHKe. B cBs3M ¢ 3TUM B mporpaMmy o0I11eo0pa3oBaTeIbHON MIKOJIBI HAJIO
BHOCUTb HEKOTOpBIE U3MEHEHUS: YCWJIMTH Pa3/eibl, CBSI3aHHbIE C IIOBTOPEHUEM IPOMIEHHOrO
MaTepuaia, yBEJIMYMBaTh KOJUYECTBO YIPAKHEHUN U 3aJaHUM, CBA3aHHBIX C MPAKTUYECKOU
JESTEIbHOCTBIO yYalllUXCsl; HEKOTOpbIE TEMbl JaBaTh KAaK O3HAKOMMTEJIbHBIE;, HCKIIOYATh
OTJENbHBIE TPYAHbIE  JOKA3aTENbCTBA; TEOPETUYECKUH  MaTepuas pEKOMeHIyeTCs
MPENOJHOCUTh B MPOLECCE PEUICHUs 3a7a4 U BBINOJHEHUS 3alaHUi HarJIaIHO-IIPAKTUYECKOTO
Xapakxrepa.

YuuThiBas MCUXOIOTUYECKUE OCOOCHHOCTH U BO3MOXKHOCTH 3TUX JAETEH, Lieraecoo0pa3Ho
JaBaTh MaTepuajd HEOONbIIMMHU J103aMH, C IOCTENEHHBIM €ro YCJIOXHEHHEM, YBEIMYHBas
KOJIMYECTBO TPEHUPOBOUHBIX YIPAKHEHUH, BKIIOYasl €KEIHEBHO MaTepuai AJis IOBTOPEHUS U
CaMOCTOSITENIbHBIX paboT. Crenyer n3beraTb MEXaHWYECKOTO cueTa, (POPMAIBHOTO 3ay4YnBaHUS
IpaBWI, CHHMCHIBAaHUS TOTOBBIX pEHIEHHH U T.J. Yyamiuecs MAODKHBI YMETh IOKa3aThb H
OOBSACHUTH BCE, UTO OHM JENAIOT, PEIIaloT, PUCYIOT, YepTAT, coOuparoT. [Ipu pemenun 3amgau
JETU JIOJKHBI YYUTHCS aHAJIM3UPOBATh, BBIACIATh B HEH HEU3BECTHOE, 3AIIMCBHIBATH €€ KPAaTKo,
OOBSICHATH BBIOOP apudmMeTHdeckoro AeHcTBHs, (OpMyTUpoBaTh OTBET, T.€. OBJaJEBaTh
o0muMHU MpueMaMu padoThl HaJ apupMETHUECKOW 3ajadyed, YTO MOMOTaeT KOPPEKIMH HX
MBILUIEHUS. U pedn. OpraHndeckoe €AMHCTBO NPAKTHYECKONM M MBICIMTEIBHOW JEATEIBHOCTH
yyaluxcs Ha ypoKax MaTeMaTHKU CIIOCOOCTBYIOT HMPOYHOMY M CO3HATEIbHOMY YCBOEHHUIO
0a3uCHBIX MaTeMaTUYECKUX 3HAHUN U YMEHUH.

KoppekunonHo-pa3BuBaromass pabota ¢ J€TbMH, MCIBITHIBAIOIIMMU TPYJHOCTH B
YCBOGHUU MAaTeMAaTHUKH, JOJDKHA CTPOUTHCS B COOTBETCTBUM CO CJEAYIOIIMMH OCHOBHBIMHU
MIOJIOKEHUSAMU:

0 BocmosHEeHHE HpO6CJ’IOB HAa4YaJIbHOI'0 MIKOJIBHOTO MAaTEMATUYCCKOI'O pPa3BUTUMA neTeﬁ
nyTemM O60F8.II_ICHI/I$I YYBCTBCHHOT'O OIIbITa, OpraHu3alnu HpCHMCTHO-HpaKTI/IquKOﬁ
JACATCIIBHOCTH,

0 mnponeaeBTHUecKUil XapakTep oOydeHHUs: MoAOOp 3aJaHHil, MOJTrOTaBIUBAIOIINX
y4dalmxcs K BOCIPHUITHIO HOBBIX TEM;

O nauddepeHurpoBaHHBIA TOIXOJ K JETIM — C Yy4eTOM C(OpMHpPOBAHHOCTH 3HAHUM,
YMEHUH W HaBBIKOB, OCYIIECTBIISIEMBI NMPHU BBIIEICHUU CIEIYIOUIMX 3TarnoB paOoThI:
BBINOJIHEHHUE JACUCTBUI B MaTepuain30BaHHOU GopMe, B peUeBOM IIaHe Oe3 HarJIsAHOM
OTIOpPbI, B YMCTBEHHOM IIJIaHE;

O dopmupoBanue onepanuu 0OpaTUMOCTH U CBS3aHHOM C Hel THOKOCTH MBIIIICHUS;



0 pa3BuTHe OOLIEHHTENIEKTYAIbHBIX YMEHUH U HAaBBIKOB — aKTUBU3ALMs [103HABATEIBHOM
NESTeIbHOCTH: Pa3BUTHE 3PHUTEIBHOTO M CIYXOBOTO BOCHPHATHSA, (HOPMHPOBAHUE
MBICIIUTENIbHBIX ONEepalui;

0 axkTuBU3aIUs peud JeTel B €AMHCTBE C UX MBIIIUICHUEM;

0 BbIpaboTKa TMOJOXKUTENbHON y4eOHON MoTuBauuu, (popMHpOBaHME HHTEpeca K
npeametry; O dopmupoBaHre HABBIKOB YUE€OHOU JEATEIBHOCTH, PA3BUTHE HABHIKOB
CaMOKOHTPOJIS.

Jis  oOyvarommxcs, HMEIOIIMX  3aJEpKKYy IICHUXMUYECKOro pa3BUTHS  XapaKTEpHO
HEYCTOMYMBOE BHUMAHUE, MaJIblii 00BbEM MaMATH, HEJOCTATOUYHbIM YpOBEHb CPOPMUPOBAHHOCTH
MBICIIUTENIBHBIX ONepanuil (aHanu3, CHHTE3, CpPaBHEHUE), HABBIKOB UTEHHUS, YCTHOM U
IIICBMEHHONW pedu. B CBsA3M C 3TUM U1 ydalmuxcsl C 3aI€p:KKOM IICMXWYECKOrO pa3BUTHA,
HaubOosee mpueMieMbl KOMOMHHpPOBAaHHbIE  YPOKHM, Ha  KOTOPbIX  OCYLIECTBIISIETCS
QG GepeHIIMPOBAHHBINA IOXO0/ ITPU BEIOOPE METOIOB O0YUYCHHUS U ICATEIIEHOCTH 00yJarOIIXCsl
C YYETOM UX NCUXO(]PU3HOIOrHIECKHX OCOOEHHOCTEM.

Bech yueOHBI TmpollecC OCHOBAaH Ha MPUHIUIAX KOPPEKIIMOHHO-PA3BUBAIOIIETO
oOydeHHUs, HANpPaBIECHHBIH Ha KOPPEKLIHIO HMMEIOIIUXCS Yy OOydYalolluXcsi HEIOCTaTKOB B
pa3BUTHH, TPOOEIIOB B 3HAHUSAX M OMUPACTCS HAa CYOBEKTHBHBIA OMBIT IIKOJIBHUKOB U CBS3b C
peaabHON KU3HBIO.

[TpuHIHTIBI MeTo/p1 peanu3aluy Ha ypoKe

JIMHAMUYHOCTH BOCHPUSITUS | 3aJjaHUs 110 CTENIEHU HapacTaHus TPYIHOCTH; BKIIIOUEHUE B YPOK
3aJIaHNM, NIPEAIO0JIaraloUX pa3IMuYHbIi JOMUHAHTHBIN XapaKkTep;
CMEHA BUJIOB JEATEIbHOCTH

ITponykTuBHas 3amaHus, TMPEANoJIaralollie  CaMOCTOSTENbHYI0 — 00paboTKy
obpaboTka uH(popManuy; JO3UPOBAHHAS TMOOSTAlHAs IIOMOIIb TEJarora;
nHpopManuu nepeHoc  crmocoba  oOpaboTku  uHpOpMalUuMu HA  CBOE

HHIUWBHUYAJIbHOC 3a/IaHUC

Paseutne w  koppekuus| BxirodeHHe B ypoOK CIEHMAIBHBIX YIPAKHEHHWM 10 KOPPEKLIHH

BBICHIUX IICUXUYCCKUX BBICIIIUX TICUXHUYCCKHUX q)yHKHI/IfI, 3aJaHuA C OHOpOfI Ha
(byHKHI/H\;I HECKOJIbKO aHAJIN3aTOPOB.
MOTHBaHHﬂKy‘IeHI/HO IlocTtanoBka 3aKOHUEHHBIX I/IHCprKHI/H\/‘I, BKJIFOUCHHUC B YPOK

COBPEMEHHBIX pEalMil; CO3AAHME YCIOBHM Ul JOCTHXKEHHUS
y4eOHOTo pe3ysibTaTa, a HE MOJY4YEeHHs OIIEHKH; NMpoOJIeMHbIE
3aJjaHHs, IO3HABATEJIbHBIE BOMPOCHI; pPa3BEpHyTas CIOBECHAs
OLICHKA.

I. IInanupyemMble pe3yJbTaThbl 0OCBOCHHS Y4eOHOI0 NMpeaMeTa

JIN4HOCTHBIE pPe3yJIbTAThI:



BOCIIMTAHUE POCCUMCKON IPakAaHCKOW UACHTUYHOCTH: MATPUOTU3MA, YBaxKeHUs K] OTEUYeCTBY,

OCO3HaHUs BKJIaga OTCHYCCTBECHHBIX y‘IéHHX B PAa3BHUTHUC MHpOBOﬁ HAYKH,

OTBCTCTBCHHOC OTHOIICHHUE K YUYCHHUIO, T'OTOBHOCTb U CIIOCOOHOCTD o6yqa}om1/1xc51 K[

CaMOpPAa3BUTUIO U CaMOO6paBOBaHI/IIO Ha OCHOBC€ MOTHUBaAllUU K 06yqumo N IIO3HAHHUIO,

OCO3HAHHBII BBIOOP M MOCTPOCHME NalIbHEHIIEH MHAMBUAYATbHOW TPAeKTOpUU[] 00pa3oBaHHA

Ha 0a3e OpUEHTUPOBKH B Mupe mpodeccuil u npodeccuoHaNbHBIX MPEANOYTEeHHH C y4eTOM
YCTOHYMBBIX TIO3HABATEIHHBIX UHTEPECOB, & TAKXKE HA OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO
OTHOILLICHUSA K TPYy1Y,

pPa3BUTHE OIBITA YYaCTHS B COLUAIBLHO 3HAYUMOM TPYJI€; YMEHHE KOHTPOJIHMPOBATH IMPOIIECC U

pe3yiabTar yqe6H0171 n MaTCMaTHq€CKOﬁD JCATCIIBHOCTH, KPUTHYHOCTE MBIIIJICHUS,

HHUIIMAaTHUBA, HAXOAYNBOCTb, AKTUBHOCTDb TP PCIICHUU[] MAaTEMAaTUUCCKHUX 3a/1a4.

MertanpeamMeTHble pe3yJibTaThI:

YMEHHUE CaMOCTOSTEIIBHO OIPENENATh LEIH CBOEro 00yUeHHsl, CTaBUTh U[] (POPMYIHPOBATH IS
ce0s1 HOBbIE 33aJ1auu B yueOe, pa3BUBaTh MOTHBBI M HHTEPECH! CBOEH MM03HABATEIbHON

ACATCIIBHOCTH,

YMCHHUEC COOTHOCHUTL CBOU Ilel\/JICTBI/IH C INIAaHUPYEMBIMU PpE3yJibTaTaMH, OCYIICCTBIIATH[]

KOHTPOJIb CBOCH JEATEIBHOCTH B IPOLECCE JOCTUKEHUS PE3ysbTaTa, ONPENeNATh CIOCOOBI
JeMCTBUI B paMKax IMPEIUIOKEHHBIX YCIOBUN U TpeOOBAaHUM, KOPPEKTUPOBATH CBOU JICHCTBHUS B
COOTBETCTBUU C U3MEHSIOLICICS CUTYaLIUEH;

YMCHUC OIPCACIIATh TIOHATUA, co3aaBaThb O606HIGHI/I${, YCTaHaBJIMBATb aHaJIoTHuH,[]

KJIaCCU(UIIUPOBATh, CAMOCTOATEIBHO BEIOMPATh OCHOBAHUS U KPUTEPUHU UIs KJIAaCCU(PUKALINN;

YMCHHUEC YCTAHABJIMBATH NMPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKOC[ PaCCYKACHUC,
YMO3aKJIHOUCHUEC (I/IHIIYKTHBHOC, ACAYKTHBHOC U 110 aHaJ'IOFI/II/I) " AcJIaThb BBIBOJBI,

pa3BUTHE KOMIETEHTHOCTH B OO0JACTH HMCHOJIb30BaHUS HH(OPMALIMOHHOKOMMYHHKAIIMOHHBIX
TEXHOJIOTHil;0 TNepBOHAYaJIbHbIE MPEACTABICHUS 00 UAESIX U O METOJlaX MaTeMaTUKU Kak o000
YHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEJICTBE MOACIIMPOBAHNUS SBJICHUI U IPOLECCOB;

YMCHHUEC BHUACTH MATECMATHYCCKYIO 3a/la4y B KOHTCKCTC HpO6J’I€MHOI>i CUTyallul B JpYrux[j
JUCLMIIIIMHAX, B OKPY)KaIOH_[Cﬁ KHU3HH,

YMCHHUC HAXOAWUTH B Pa3JIMYHBIX HCTOYHUKAX I/IH(I)OpMaLII/IIO, HCOGXO)II/IMyIO I pCHICHUSA[]

MATEMATHYCCKUX HpOGJ’ICM, U OpCACTaABIIATH e¢ B IIOHATHOH (bopMe, INpUHHUMAaTh PCIICHHUC B
YCII0BUAX HEIOJIHOM UIIN H36LITO‘-IHOI>1, TOYHOM HJIU BepOHTHOCTHOﬁ I/IH(I)OpMaL[I/II/I;

YMCHHUEC TIOHUMATb W MUCIIOJIB30BATh MATCMATUUCCKHUE CpPCACTBA HAITIAAHOCTU (Fpa(l)I/IKI/I,D

Ta6J'II/II_U>I, CXCMbI H )Ip) AJd WIIIOCTpaluv, HWHTCPIPETAINU, apryMCHTAlUU, YMCHUC

BBIZIBUT'aTb TUIIOTEC3bI ITPpU PCIICHUHN 3a/1a4d, IOHUMATh HCOGXOI[I/IMOCTL HX[] IIPOBCPKH,



IMMOHUMAaHHUE CYIIHOCTH AJITOPUTMHUYCCKUX HpCI[HI/ICElHI/Iﬁ U YMCHHC ,HefICTBOBaTB B[]

COOTBCTCTBUH C NTPCAJIOKCHHBIM AJITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:
OCO3HaHME 3HAYEHUS MAaTEMaTUKH Ul IOBCEAHEBHOM KU3HU YEIIOBEKa;[]

MMpeaACTaBJICHHUE O MaTeMaTHYeCKOM HAyK€ Kak cq)epe MaTeMaTH4eCKOi ACATCIIbHOCTH, 06|:|

JTamax e¢ pa3BuTHA, O €¢ 3HAUMMOCTH AJId pa3BUTHUA HUBUIIM3AlIUN,

pa3BuTHE yMEHUH paboTaTh C Y4YeOHBIM MAaTeMaTHYECKMM TEKCTOM (aHaJIU3UPOBATH,[]

U3BJCKaTh HEOOXOAUMYI0 HH(POPMAIHIO), TOYHO M IPAaMOTHO BBIpakaTh CBOH MBICIH C
NPUMEHCHHEM MaTEMAaTHYEeCKOW TEPMHHOJIOTHH M CHMBOJIMKH, MPOBOAWTH KiacCH(DUKAIIUH,
JIOTMYECKHE 00OCHOBAHMUS;

BI1aaACHHUC 0a30BBIM IOHSATHIHBIM arIaparoM 110 OCHOBHBIM pas3fciiaM COIACPIKAHUA[]

MMPAKTUYCCKU 3HAYUMBIC MATCMATUYCCKHUEC YMCHHA U HABBIKU, UX IPUMCHCHHUC K[] PCUHICHUIO

MAaTeMAaTUYCCKUX HW HEMATCMATHUYCCKUX 3aJa4d, MpCAlojararomee yMCEHUS: BBIIIOJIHATD

BBIUUCJICHUA C HATypaJbHbIMU YHUCIIAMU, OOBIKHOBEHHBIMH U JCCATUYHBIMMU[] )Ip06${MI/I,

IMOJIOKHUTCIIbHBIMU U OTPULATCIIbHBIMU YHUCJIaMU; PCIIATh TCKCTOBLIC 3ala4r apI/I(I)MeTI/I‘ICCKI/IM

CII0COOOM U C ITOMOIIBIO COCTABJIEHUS U[] PELLIEHUS] YPaBHEHUII;
n300pakaTh (PUTYpPHI HA TUIOCKOCTH;[]

HCIIOJBb30BaTh FCOMeTqueCKHﬁ 3BIK» JIS1 OIMMUCAHUA HPCAMETOB OKPYXKAKOUICTO MUPA;[]

HU3MEPATH JJIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB,

BBIYUCIIATH IIOLAU U 00BEMBI GUTYp;[
pacrio3HaBaTh U U300paXkaThb paBHbIE U CUMMETPUYHbIE (PUTYpPBI;[

MIPOBOJIUTH HECIIOKHBIC TPAKTUUECKHUE BBIUMCIECHUS C IPOIICHTAMH, HCTIOIB30BATh[] IPUKUJIKY U
OIICHKY;

BBITIOJIHATH HeO6XOI[I/IMBIe HU3MEPCHHUA; HUCIIOJIB30BATH 6YKB6HHYIO CUMBOJIMKY IJIsI 3allMCHU

o0LIMX yTBEpKACHUN, GOpMYJI,[] BEIpAXKEHH, ypaBHEHU;

CTPOUTH HA KOOpﬂHHaTHOﬁ TINIOCKOCTH TOYKH I10 3aITaHHBIM KOOPAHUHATAM,
OnpeaACIIATb] KOOPAUHATEI TOUCK, YMUTATh U HUCIIOJbB30BATH I/IH(i)OpMaIII/IIO, MMpEACTAaBICHHYIO B

BUJE TaONMIIBI, JUarpamMmbl[] (CTOIOYAaTOW WM KpPYroBoil), B rpapuuyeckoM BHUJE; pellaTh

HpOCTCﬁIHHC KOM6I/IHaTOpHBIC 3agadn Hepe6op0M BO3MOXKHBIX BapI/IaHTOB.D

II. Coaep:xanue yueOHOI0 npeamera

Hetu ¢ OB3 (3I1P) nzydarot 6a30BbIil ypOBEHb, T.€ U3YyUalOT BCE TEMBI JAaHHOTO Kypca , HO HE
B nosHoM obObeme. s gereit ¢ OB3 mpeaycMOTpeHO CHMXKEHHME Harpy3Kd Ha JOMAIIHIOKO
paboty (6a30BbIif ypOBEHb) M HHAMBHIYATbHbIN MOJIXO TP PELLICHUH KOHTPOJIBbHBIX U



CaMOCTOSITENIbHBIX PaboT (pa3pernieHo MCIOoJIb30BaTh CIIPABOYHBIA MaTepHa)

0 7 kracc:
1. BpIpaxkeHusi, TOX1eCTBA, yPABHEHMSI.

UucnoBble BBIpaKEHUS € TNepeMeHHbIMU. [Ipocreiimme mnpeoOpa3oBaHUs BBIPAKEHHIA.
VYpaBHeHue, KOpeHb ypaBHEHHUs. JIMHEHHOE ypaBHEHHWE C OJHOM IepeMeHHOM. PemeHne
TEKCTOBBIX 3aJa4 METOJIOM COCTAaBJICHUs ypaBHEHUN. CTaTUCTUYECKHE XapAKTEPUCTUKHU.

OcHoBHasi 1ENb — CHUCTEMAaTH3UPOBATh M OOOOMIUTH CBEACHHUS O MpeoOpazoBaHUIX
anreOpanvecKuXx BhIPAKCHUN U PEIICHUH YPaBHEHUN C OJTHON TTEPEMEHHOM.

IlepBas Tema Kypca 7 Kiacca sBJIIE€TCs CBA3YIOIIMM 3BEHOM MEKIy KypCOM MaT€MAaTHKU S—
6 KI1accoB M KypcoM anreOpsl. B Hell 3aKkperuiiioTcs BBIYMCIUTENIBHBIE HABBIKH,
CUCTEMaTU3UPYIOTCS M 00O0OIIAIOTCS CBEJEHUS O NMPeoOpa3OBaHMSIX BBIPAKEHUN M pELICHUU
YpaBHEHUM.

HaxosxneHue 3Ha4eHUH YMCIOBBIX U OYKBEHHBIX BBIPAKEHHUH 1aeT BO3MOXHOCTb ITOBTOPHUTH
C ydallUMHCsS TpaBWjia JCHCTBUM C pPALMOHAIBHBIMM 4YMCIAMHU. YMEHHs BBIIIOJIHATH
apupMeTHUecKue AEUCTBUS C PALlMOHAIBHBIMU YHUCIIAMU SBJISIIOTCSI OTIOPHBIMU JUIsS BCETO Kypca
anreOpsl. CremyeT BBISICHUTH, HACKOJBKO IIPOYHO OBJIAJENM MMH y4alluecs, U B Clydae
HEOOXOJUMOCTH OPIraHHU30BaTh IIOBTOPEHME C LEIbIO JIMKBUAALMU BBISBICHHBIX IPOOEOB.
Pa3BuTHIO HaBBIKOB BBIUMCICHUN JOJIKHO YAEISATHCS CEPbE3HOE BHHMAHUE U B JAJbHEWUIIEM
IIPU U3YYEHUH IPYTUX TEM Kypca anreOpsbl.

B cBsA3M ¢ paccMOTpeHMEM BOIpOCa O CPABHEHMM 3HAUEHUH BBIPAXKEHHH PAaCIIUPSIIOTCS
CBEICHMSI O HEPABEHCTBAX: BBOATCS 3HAKW HEPABEHCTB, JAcTCAd IOHATHE O JABOWMHBIX
HEPAaBEHCTBAX.

[Ipu paccMoTpeHMH MpeoOpa3oBaHUN BbIpaXEHUH (QopMalibHO-ONIEpaTUBHbIE YMEHUS
OCTaloTCS Ha TOM >K€ YPOBHE, ydallluecsi IMOJAHMMAIOTCS Ha HOBYIO CTYINEHb B OBJIQJICHUU
Teopuel. BBOIATCS MOHATHS  «TOXKIECTBEHHO pPaBHBIE BBIPAKEHUS», «TOXKIECTBOY,
«TOXJIECTBEHHOE Tpeo0pa3oBaHME BBIPAKEHUI», COJEp)KaHUE KOTOPBIX OYyAET MOCTOSHHO
pacKpBIBaThCS M YIIyOISATbCA NPU W3YyUYEHHM INPeoOpa3oBaHM pa3iUYHbIX anredOpanyecKux
BelpakeHuil. [loguepkuBaeTcs, 4TO OCHOBY TOXAECTBEHHBIX IPEOOpa30BaHUN COCTABISIOT
CBOMCTBA JEHUCTBUM HAJl YUCIIAMM.

YcunuBaercs pojib TEOPETHUECKMX CBEIEHWM NPU pacCMOTpeHHMH ypaBHeHuH. C Lenbro
o0Oecrie4eHrss OCO3HAHHOTO BOCIHPHUATHS y4YaUIUMHCS aJITOPUTMOB pEUICHHUS ypaBHEHUI
BBOJUTCSI BCIIOMOTaTeIbHOE IMOHSATHE PAaBHOCWJIBHOCTH YpaBHEHUH, (OPMYIHUPYIOTCS H
Pa3bACHIIOTCA Ha KOHKPETHBIX IIPUMEpax CBOMCTBA paBHOCUIBHOCTH. JlaeTcs moOHsATHE
JMHENHOTO YpaBHEHMs M HCCIEAYETCs BOIPOC O YHCIE €ro KOpHeil. B cucreme ynpaxseHui
0co0oe BHUMaHUE yJeNIeTCs PELIeHNI0 YpaBHEHUI BUIa ax = b Mpu pa3IMuHbIX 3HAYCHUSAX a U
b. Iponomxkaerca pabora Mo (HOPMUPOBAHHIO Yy YYAIIUXCS YMEHHUS MCIIOJIb30BaTh armapar
YPaBHEHUN KaK CpPEACTBO JJI1 PELICHUs TEKCTOBBIX 3aJay. YPOBEHb CJIIOKHOCTH 3a1ad 31eCh
0CTaeTCsl TAKUM K€, Kak B 6 Kiacce.

W3ydeHue TeMbl 3aBepliaeTcs 03HaKOMJICHHEM yYalluXxcs ¢ IPOCTEUIINMU CTaTUCTUYECKUMU
XapaKTepUCTHUKAMU: CpPEeIHUM apU(METUUYECKHM, MOJIOW, MEIUaHOW, pa3MaxoM. Yyaluecs



OOJDKHBI YMETh HMCIIOJIB30BATh 3THU XAPAKTCPUCTUKH JIA aHalIn3a psaaa JaHHBIX B HCCIOXKHBIX
CUTyaluiaXx.

2. CreneHb ¢ HATYPAJbHBIM MOKAa3aTeJIeM.

CremneHb ¢ HATYpalbHBIM TI0Ka3aTeleM 1 ee cBoiicTBa. OnHounen. OyHKIUU y = X2, y = X°H UX

rpaduKy.

OcHoBHas ocib — BBIpa6OTaTB YMCHHC BBINIOJIHATD IIGfICTBHSI Hang CTCIICHAMHU C
HaTypaJIbHbIMHU I1OKA3aTCIIAAMU.

B nmaHHOW Teme Jnaercs OIpeNereHUE CTEIEHW C HaTypalbHbIM MOKaszareneM. B kypce
MaTeMaTHKH 0 KJlacca ydaiuecsl y>Ke BCTPEYaluCh ¢ PUMEpPaMH BO3BEICHUS YHCEIN B CTCIICHb.
B cBs3u ¢ BblUMCIIEHMEM  3HAYEHMM CTENEHM B 7  KJIacce  JIAeTCS MPEICTaBICHUE
HAaXOXJEHUHA 3HAYEHUW CTEINEHUW C MOMOIIbI KalbKynsTopa. PaccMarpuBaroTcsi CBOWCTBA
CTENEHU C HaTypaJbHbIM IOKa3aTesneM. Ha mpumepe  poka3arenbCcTBa  CBOWCTB — CTEIEHU
yuaniiecs: BIEpBbIE 3HAKOMSTCS C JOKa3aTelbCTBAaMHU, IPOBOJUMBIMU Ha anre0panyecKom
Marepuane. CBONCTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIeM HAaXOAAT  MPUMEHEHHUE IIpU
YMHOXX€HUM OJIHOWICHOB M BO3BEJIECHHUU OJHOUJIICHOB B CTENEHb. [Ipu HaX0XKIeHUHN 3HaYECHUI
BBIPQXCHHM, COJMEPKAIIUX CTENEHH, 0CO00€ BHHMAHWE CIIeAyeT OOpaTHTh Ha TOPSAIOK
JICUCTBUM.

3Ho3BOINISIET MPOOKUTE PaboTy MO (OPMUPOBAHHIO

Paccmotpenne dynkmmii y = x2, y = x
YMEHUH CTPOUTh W 4MTaTh Ipapuku (yHKUMHA. BakHo OOpaTHUTh BHMMaHHUE Y4YalUXCs Ha
ocobenHocTH rpaduka GyHKIHH y = X2 TpaduK NPOXOIUT Yepe3 Hayano KoopauHaT, och Oy
SBIISIETCS €T0 OChI0 CUMMETPUH, IpadUK pacloioKeH B BEpXHEH MOJIYIIOCKOCTH.

VMenue cTpouTh rpaduku GyHKIME y = x?M y = X HCHONb3yeTcsl Ui O3HAKOMJICHHUS

yqamuxces € l"pa(l)I/I‘IeCKI/IM CII0COOOM peHICHUA ypaBHeHI/II\/’I.

3. MHoOro4jeHsl.

MHorouJeH. CJ'IO)KCHI/IG, BBIUUTAHUC W  YMHOXCHHUC  MHOTOYWICHOB. Paznoxenue
MHOTI'O4YJICHOB Ha MHOXKUTCIIN.

OcHoBHas ocib — BBIpa60TaTB YMCHHC BBIIIOJHATL CIIOKCHUC, BBIYUTAHUC, YMHOXKCHUC
MHOT'OYJICHOB U PAa3JIOKCHHUEC MHOT'OYJICHOB HAa MHOKHUTCIIN.

Jlannas Tema urpaer (QyHAaMEHTaJbHYIO pPOJb B (OPMUPOBAHMM YMEHHUS BBINOIHSTH
TOKJIECTBEHHbIE IpeoOpa3oBaHus anreOpanyeckux BblpaxkeHuil. dopmupyemble 37€Ch
dbopManbHO-ONIEpaTUBHBIE YMEHHS SBJISIOTCS OMOPHBIMU MPH HU3YyYEeHUU JACUCTBHM C
paloHaIbHBIMU APOOSIMHU, KOPHSIMHU, CTEIEHSIMH C PAllMOHAIBHBIMU ITOKA3aTeIsIMU.

N3yuenne TeMbl HA4YMHAETCS C BBEJIEHUs IOHATHM MHOIOWIEHAa, CTaHAApTHOIO BHIA
MHOTI'OYJIEHA, CTENEHM MHOroudieHa. OCHOBHOE MECTO B ITOW TEME 3aHMMAIOT AJITOPUTMBI
JEHUCTBUM C MHOTOWICHAMHU — CJIOKEHUE, BBIUMTAHUE U YMHOXKCHHUE. Y4Yalluecs IOJIKHBI
[IOHUMATh, YTO CYMMY, Pa3HOCTb, IIPOU3BEACHUE MHOIOUYJIECHOB BCETa MOKHO IIPEICTAaBUTH B
BHJI€ MHOTOWIEHA. J[eWCTBUS CIIOKEHUS, BBIUUTAHUS U YMHOXXEHUS MHOTOWIECHOB BBICTYIIAIOT
KaK COCTaBHOM KOMIIOHEHT B 3a/laHHAX Ha IpeoOpa3oBaHUs IeNbIX BbIpakeHuid. [loaTomy



HEIeJIecO00pa3HO MepexOoquTh K KOMOWHUPOBAHHBIM 3aJaHUSIM IMPEKIE, YEM YCBOEHBI
OCHOBHBIE aJITOPUTMBI.

Ceppe3HOe BHUMAaHHME B ATOW TEME YAEISAETCS Pa3I0KEHHUI0O MHOTOYJIEHOB Ha MHOKUTENHN C
MOMOIIbI0 BBIHECEHUS 32 CKOOKM OONIET0 MHOMHUTEIS U C MOMOUIbIO TPYIIUPOBKH.
CootBeTrcTBYIOLIME TPEOOpPa3OBaHUs HAXOAT IIUPOKOE MIPUMEHEHHE KaK B Kypce 7 Kiacca, Tak
U B MOCIIEAYIOIINX Kypcax, OCOOCHHO B JICMCTBUAX C PAllMOHAIBHBIMU APOOSMH.

B nanHoii Teme ydammecs BCTPEUalOTCsl ¢ MPUMEpPaMH HCIIOJIb30BaHUS PacCMaTPUBACMBIX
npeoOpa3oBaHuil P PEUICHUN Pa3HOOOPA3HBIX 3a]a4, B YACTHOCTHU NPH PEIICHUH yPaBHEHUH.
3TO MO3BOJISET B XOJI€ N3YUEHUS TEMBI IPOJAOIDKUTH paboTy Mo GOPMHUPOBAHUIO YMEHUS pEIIaTh
yYpaBHEHUSI, a TaK)Ke peIaTh 3aadd METOJIOM COCTaBJICHUS ypaBHEeHHWil. B uucno ympaxHeHui
BKJIFOUAIOTCS HECIIOXKHBIE 3a/IJaHUs Ha JOKA3aTeIbCTBO TOXK/ECTBA.

4. ®opMyJIbl COKPAILLIEHHOT0 YMHOKEHHUSI.

®opmyinel (a + b)? =a? + 2ab + b?, (a+ b)®=ad+3a’b + 3ab? £ b3, (a+b) (a® + ab + b?) = a°
+bS. TIpumeneHne HOpPMyIT COKPAIICHHOTO YMHOXEHHUS B IPEOOPA30BAHNSIX BHIPAKEHHUIA.

OcHoBHas 11e51b — BBIPA00TaTh YMEHUE NPUMEHSATH (POPMYIIBI COKPAIIEHHOTO YMHOKEHUS B
npeoOpa3oBaHUSAX LEJIbIX BBIPAKEHUMH B MHOTOWIEHbI M B pa3l0oXEHUU MHOTOWICHOB Ha
MHOUTEIH.

B nanHo# TeMe mpozjoipkaeTcs padoTa o GOPMHUPOBAHUIO Y YYAIMXCS YMEHUS BBITIOJIHSTD
TOKJIECTBEHHBIEC MPEOOPa30BaHUS LENbIX BbhIpakeHUH. OCHOBHOE BHUMAaHUE B TEME YHAESETCS
dopmynam (a - b) (a + b) = a2 - b% (a £ b)?> = a® £ 2ab + b% Vwuammecs J0omKHBI 3HATh 3TH
(GbopMyIbI U COOTBETCTBYIOIIUE CIOBECHBIE (DOPMYITHPOBKU, YMETh MPUMEHITh UX KaK «ClieBa
HAIPaBO», TaK U «CIIpaBa HAJIEBOY.

Hapsiay ¢ yka3aHHBIME pPaccMaTpUBAIOTCS Takke Gopmyist (a £ b)3 = a®+ 3a%b + 3ab? £ b, a°
+b% = (a+b) (a® + ab + b?). OxHaKo OHM HAXOAAT MeHbIIEe MPUMEHEHNE B KypCe, OITOMY He
CJICZyeT U3IIUIIIHE YBJICKAThCS BHIMOJHEHHEM YITPAKHEHHUI Ha UX UCIIOJIh30BaHUE.

B 3akirouMTeNbHOM YacTH TEMbl PACCMaTPUBAETCS IPUMEHEHHE pa3IMYHBIX IPUEMOB
pa3ioKeHUsT MHOTOYJICHOB Ha MHOXHTENH, a TaKKe HMCIOJIb30BaHUE MpeoOpa3oBaHUl IIENIbIX
BBIPKEHUM JUUIS PELICHUs] IIUPOKOTO Kpyra 3a/1a4.

5. ®ynkuum.

OyHKIMs, 0061acTh onpeaeneHus GyHKUMU. Beruncnenune 3HadeHuit GyHKIMU 1o ¢opmyIe.
I'papux ¢ynkuuu. Ilpsmas nmponopuvoHadbHOCTH M ee rpaduk. JluneliHas ¢GyHkuus u ee

rpaduk.

OcHOBHas 11e7Ib — 03HAKOMHUTH YYAIIUXCS C BAXHEHITMMH (DYHKIIMOHAJIBHBIMU MOHATHAMU
U ¢ rpaduKaMu IpsIMOi MPONOPIHUOHATIBLHOCTH U JTUHEHHON (QYHKIIMU OOIIEero BUA.

JlanHast TeMa sBISETCS HadyaJbHBIM 3TallOM B CHUCTEMaTHYeCKOM (yHKIHMOHAIBHON
MOJATrOTOBKE yyalluxcs. 37ech BBOAATCS Takue IMOHATHUA, Kak (YHKIMSA, apryMeHT, O0JIacTh
onpezaeneHuss QyHkuuu, rpadpuk ¢GyHKuuu. DYHKIUS TpPaKTyeTcs KaK 3aBUCUMOCTb OJIHOM



MEPEMEHHON OT JAPyroil. Yyamyecss MmojydaroT IMEepBOE IMPEJCTaBICHUE O CIoco0ax 3aaaHus
¢byuknuu. B nanHoil TemMe HaumHaercs paboTta 1Mo (GOPMUPOBAHMIO Y YYAIIMXCS YMEHHIA
HaxoauThb I10 q)OpMyJIe 3HAa4YCHUC (I)YHK]_II/II/I 10 U3BCCTHOMY 3HAUCHUIO apIr'yMCHTA, BBIIIOJIHATH TY
e 3a7auy 1o rpaduKky U pemars o rpadguxky oOpaTHyro 3a1ady.

OyHKIHUOHAIBHBIE IOHATUSA IIOJIYYAarOT CBOK KOHKPETH3ALMIO IPU H3Y4YCHUU JIMHEWHOU
(GYHKIMU M ee 4acTHOro BUAA — MPSMON MPOMOPIHOHAIBHOCTH. YMEHHS CTPOUTH M YHUTATh
rpaduky 3TUX QYHKIUI IIMPOKO MCHOJIB3YIOTCS KaK B CaMOM Kypce anreOphl, Tak M B Kypcax
reoMeTpur U (U3MKUA. Yyamuecs NOJDKHBI MOHMMAaTh, KAaK BIUSET 3HAK Kod(pQHIMEeHTa Ha
pacIoyio’keHre B KOOPAMHATHON IIOCKOCTHU rpaduka QyHKIuH y = kx, rae u k # 0, kak 3aBUCUT
oT 3HaYeHuiik ub B3auMHoOe pacnosioxeHnue rpadgukoB AByX GyHKIui Buga y = kx + b.

®opmupoBaHue Bcex (PYHKIIMOHATbHBIX MOHATUH U BRIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB,
a TaKKe U3Y4YeHHE KOHKPETHBIX (YHKIUN COMPOBOXKAAIOTCS PACCMOTPEHHEM MPHUMEPOB
peabHBIX 3aBUCUMOCTEH MEXAy BEIMYMHAMHU, YTO CIHOCOOCTBYET YCHIICGHUIO TNPUKIAJHON
HAIPaBJIEHHOCTH Kypca aiareopsl.

6. Cucrembl JIMHEHBIX YPABHEHMI.

Cucrema ypaBHeHui. Pemenue cuCTeMbl JBYyX JIMHEMHBIX YpPaBHEHUH C JBYMs
IIEPEMEHHBIMM U €r0 FeOMETpUYECKas MHTEpIpeTalns. PelleHne TEeKCTOBBIX 3a1ad METOJOM
COCTABJICHUS CUCTEM ypaBHEHUM.

OcHOBHas 1edb — O3HAKOMHUTH YYAIIUXCS CO CHOCOOOM pELICHHsI CUCTEM JIMHEHHBIX
YpaBHEHUH C JABYMs IE€PEMEHHBIMH, BBIPAOOTaTh yMEHHE pELIaTh CHCTEMbl ypaBHEHUU WU
IIPUMEHSATD UX IIPU PELICHUU TEKCTOBBIX 3a/1a4.

W3ydeHue cucteM ypaBHEHHH pacmpenensercs Mexay Kypcamu 7 u 9 kiaccos. B 7 kiacce
BBOJMTCS IOHATHE CUCTEMBI U PACCMATPHUBAIOTCS CUCTEMBI JIMHENHBIX YPABHEHHM.

W3noxeHne Ha4yMHAETCS C BBEACHUSA IOHATHS <JIMHEHHOE YpPaBHEHHE C JABYMS
IIEPEMEHHBIMUY». B CUCTEMy YINpa)XHEHUH BKJIIOYAIOTCS HECIIOXKHBIE 3aJaHUsl Ha pEIICHUE
JIMHENHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU B LENBIX YHACIIAX.

dopmupyeTcsi yMeHHe CTpOouTh rpaduk ypaBHeHHs a + by = ¢, rae a # 0 umu b# 0, npu
pa3IMYHbIX 3HAYEHMSX a, b, c. BBenenue rpadguuecknx obpa3oB JaeT BO3MOXKHOCTb HAIJISIHO
MCCJIE0BATh BONPOC O UHUCIE PEIIEHUH CHUCTEMBI JBYX JIMHEHHBIX YpPAaBHEHMHU C JBYMs
NIEPEMEHHBIMH.

OCHOBHOE MECTO B JaHHON TeMe 3aHHMaeT HU3YUCHUC AJITOPUTMOB PCIICHHUA CUCTEM ABYX
JIMHEMHBIX ypaBHCHI/Iﬁ C IBYMs NICPEMCHHBIMU CII0COO0M HOACTaHOBKH H CIIOCOOOM CIIOXKEHHSI.
Beenenue cucteM IMO3BOJISET 3HAYHUTEIBHO pacliipuThb Kpyr' TCKCTOBBIX 3a/ad, PCIIacMbIX C
IMOMOIIBIO alIaparTa aJ'II‘C6pBI. HpI/IMCHCHI/IC CUCTCM YyIHpomacT HnpoHecC IMEpCBOJa MaHHBIX
3aaa4u C 0OBIYHOTIO SI3bIKA Ha S3BIK ypaBHeHPIfI.

7. IloBTOpenue.

OcHoBHas 11enb. [ToBTOpUTH, 3aKpenuTh 1 0000UTH OCHOBHBIE 3YH, momyueHHbIe B
7 Kiacce.



O 8 knacc:

1. PaumonajbHbIE ApOOH.
PanmonaneHass npo06s. (OCHOBHOE CBOHCTBO JpoOH, COKpamieHue apooeit. ToxmaecTBeHHbIE

k

npeoOpa3oBaHusl palMOHAIBHBIX BbIpaxeHUd. DyHkius yO_ u ee rpadux. X

Ocnosnasi yenb — BBIPA0OTAaTh YMEHHME BBINOJHATH TOXKICCTBEHHBIE IPEOOpPA30BaAHUA
palOHaIbHBIX BBIPAKEHUN.
Tak kak JeicTBUA € pallMOHATIBHBIMH JpPOOSIMHM CYIECTBEHHBIM 0OOpa3oM ONUPAIOTCS Ha
JeHCTBUS C MHOIOWIEHaMM, TO B Haudaje TeMbl HEOOXOAMMO IOBTOPUTh C YyYalUMHCA
npeoOpa30BaHus LEJIbIX BEIPAKEHUH.
['maBHOE MECTO B JIaHHOH T€M€ 3aHUMAIOT AJITOPUTMbI IEHCTBUM po0sMU. Yyaliuecs AOIKHbI
MOHUMATh, YTO CYMMY, Pa3HOCTb, IPOU3BEIEHUE U YaCTHOE Ipo0eil BCeria MO>KHO IIPEICTaBUTh
B Buze JpoOu. IIpmoOperaeMble B JaHHOM TEME YMEHHUS BBIINOJHATH CIOXKEHHE, BBIYMTAHUE,
YMHOXXEHUE U JEJICHHE APO0eH SBISAIOTCS OMOPHBIMU IPeoOpa3oBaHUsSX APOOHBIX BBIPAKECHUH.
[TosToMmy wuM crnenyer ynenuTbh ocoboe BHHMaHMe. HerenecooOpa3HO mNepexoauTs K
KOMOMHUPOBAHHBIM 3aJaHUsIM Ha Bce JACUCTBUS C JApOOSMH Ipexae, 4eM Oyly YCBOEHBI
OCHOBHBIC alTOPUTMBI. 3aJaHMUs Ha BCE JEHUCTBUS C JIpOOSIMU HE JOJDKHBI OBITh H3JIMIIHE
IPOMO3JKUMH U TpPyJOoeMKUMHU. [Ipy HaxoxaeHuu 3HaYeHMH ApoOeil naroTcsd 3afaHus Ha
BBIYMCIICHHUSI C IIOMOINBIK) KaJbKyJlIsATOpa. B 1naHHOM Teme paclMpstOTCs CBEICHUs 0
CTaTUCTUYECKUX  XAPAKTEPUCTHKAX. DBBOAWUTCS NOHATHE CPEAHETO TapPMOHMYECKOrO psjlia
HOJIOKUTEIBHBIX Yucel. M3ydeHue TeMbl 3aBepIIaeTcsi pACCMOTPEHHEM CBOMCTB rpaduka K
byakuum yO _ .

X
2. CreneHb ¢ HeJIbIM NOKa3aTeaeM. JJIeMeHTbI CTATHCTHKH.
Crenens ¢ 1IeTBIM TIOKa3aTeneM U ee cBoiicTBa. CTaHaapTHBIN BUJl uncia. HadansHble cBeeHUS
00 OopraHu3alyy CTaTUCTUYECKUX UCCIIETOBaHUM.
OcnosHas yenvp — BbIpa0OTaTh YMEHHE MPUMEHSTh CBOWCTB, CTENEHU C IEJIBIM MOKa3aTeleM B
BBIUUCIICHUSIX W MpeoOpa3oBaHUAX CHOPMHUPOBATH HauyallbHbIE IpEJCTaBIEHUs O cOope U
IPYNIUPOBKE CTATUCTUUECKUX JIaHHBIX, UX HATJISAHON HHTEPIIPETALINH.
B oaroii Teme QopmynupyroTCs CBOICTBa CTENEHM C LENbIM IOKa3aTeneM. MeTton
JIOKa3aTesIbcTBA ATUX CBOMCTB IIOKA3BIBACTCS HA IPHUMEpPE YMHOXKEHHMS CTEIIEHEH C
O/IMHAKOBBIMM OCHOBAaHMAMU. JlaeTcsd MOHATHE O 3amuMCH 4YUCJIa B CTAHJAPTHOM BHJE.
[TpuBoAATCS MpUMEPHI UCHOIB30BAHUS TAKOH 3amucH B (PU3MKE, TEXHUKE M APYTUX 00JACTIX
3HaHUM.
Vuyamuecs mMoiyyaroT —HayalbHbIE MPEACTaBIEHUS 00 OpraHu3aldil  CTaTUCTUYECKHX
uccnenoBaHuii. OHU 3HAKOMSATCS C HMOHATHUSMHM TE€HEPalIbHOM M BHIOOPOYHON COBOKYIMHOCTH.
[TpuBoasATCS TMpUMEpHl NMPEACTABICHUS CTATUCTHUYECKUX JaHHBIX B BHJE TaOIHIl YacTOT M
OTHOCHUTEJIbHBIX YacTOT. YUalluMcs MpeiararoTcs 3aJJaHusl Ha HaX0KJIeHHE 110 TabJIuIe 4acToT
TaKUX CTATUCTHUYECKHX XapaKTepUCTHK, Kak cpeaHee apudmernyeckoe, Moja, pa3zMmax.
PaccmaTtpuBaercs BOMpoC O HAIVISIAHOM MHTEpHpeTaly  CTaTUCTHYECKON HH(OopMaiuu.
M3BecTHBIE ydYalIUMCs CIIOCOObI HArJIATHOIO MPEACTABICHHS] CTATUCTUYECKUX JaHHBIX C



MOMOIIBIO CTOJIOYATHIX U KPYTOBBIX IMAarpaMM PacIIUPSIIOTCS 3a CYET BBEACHUS TaKUX MOHSITUH,
KaK IOJINTOH W TUCTOTpaMMa.

3. KBaapaTHble KOPHH.

[Tonsatne 00 wuppanMOHAIBHBIX Yuciax. OOmmMe CcBeAeHHs O JCHCTBUTENBHBIX YHCIAX.
KBanpathslii kopenb. [loHsATHE 0 HAXOXAECHUHU MPUOIMKEHHOTO 3HAYCHUSI KBAJAPATHOTO KOPHSL.
CaoiicTBa KBaI[paTHbI\7— kopHeil. [IpeoOpa3oBaHusi BBIPAKCHHIA, COACPIKAIIUX KBAIPATHHIC
kopuu. @ynkuus yO x , ee cBoiicTBa u rpaduk.

OcHnosnas yenb — CHCTEMaTU3UPOBAaTh CBEACHUS O pAUUMOHAIBHBIX YHUCIAX M JaTh
npecTaBieHre 00 HUPPALMOHAIBHBIX YHWCIAX, PACIIMPUB TEM CaMbIM IOHSATHE O YHCIIE;
BbIpa0OTaTh yMEHHE BBHINOJHATH NPEOOPa3OBaHUs BBIPAKECHUH, COAEP)KAIIUX KBaJpaTHBIC
KOpHHU.

B nannHOM Teme ywamuecs IOJy4arOT HadalbHOE MPEICTABICHUE O IOHATUU JCHCTBUTEIBLHOTO
yucia. C 3Toi 1enpio 0000Ial0TCs U3BECTHBIE YUALUMCS CBEACHUS O PAllMOHAIBHBIX YUCIIAX.
J{ns1 BBeieHUA MOHATUSA UPPALMOHAIBHOIO YUCIIA UCIIOIb3YETCS UHTYUTUBHO MPEICTABICHUE O
TOM, YTO KaXIblii OTPE30K MMEET JIMHY M MOTOMY KaXJOW TOYKE KOOPAMHATHOM MpPSIMOU
COOTBETCTBYET HEKOTOpoe uucio. [loka3piBaeTcsi, 4YTO CYIIECTBYIOT TOYKH, HE HMEIOIIHE
palroHaIBHBIX a0CIUCC.

IIpn BBEIEHHMM IOHATHA KOPHA IOJIE3HO O3HAKOMHUTBH YYAIUMXCS C HAXOXIACHUEM KOPHEH C
IIOMOIIBIO KAJIBKYJISATOPA.

OcHOBHOE BHUMAHHE YJEISETCS MOHATHIO apu(hMETHIECKOTO KBaJPaTHOTO KOPHS M CBOMCTBaM

apI/I(bMeTI/I‘leCKI/IX KBaJ[paTHbIX KO HEl. I[OK&SLIBEIIOTCH TCOPEMBbI O KOPHEC U3 IIPOU3BCACHUA U
a g
2 a,

,I[pO6I/I, a TaKXKC TOXKACCTBO KJ)'IJOpBIe MMoJIy4aroT IPUMCHCHUC B Hp606pa30BaHI/I$[X

BBID@KEHUH,  cozepKalllUX KBaJpaTHbIE KOPHH. CnenuanbHOE BHUMaHHE
yzemnsieTcsi 0CBOOOXKICHUIO OT UPPallMOHAIBHOCTH B 3HAMEHaTese Ipo0u B BIPAXKEHUSIX BUA d
a

J o .WMeWe peoOPa30oBBIBATH BRIPAKEHHS, COICPIKAIIIE KOPHH, 9acTo ucrmoian3yb b0 C ercs
KaK B CAaMOM Kypce aireOphbl, Tak U B Kypcax reOMETpUH, anreOpbl U Haual aHalIu3a.
[TIponomxaercs pabora 1O pPa3BUTHIO (YHKIMOHAIBHBIX IPEACTAaBICHUM  ydaluxcs.

PaccmarpuBatorcst ¢pynkuus o0 ‘/g, ee cBoiictBa u rpaduk. [Ipu uzydeHun GyHkuuu yD/_x
TIOKA3bIBAETCS ee B3aUMOCBA3b ¢ (pyHKImel y = x2, rie x > 0.

4. KBanparnbie ypaBHeHHus.

KBanpatHoe ypaBHeHne. @opMyiia KOpPHEN KBaJpaTHOIO ypaBHEHHs. PellleHue panuoHanbHbBIX
ypaBHeHUH. PemieHue 3anad, NPUBOASIIMX K KBaJIpaTHBIM YpPaBHEHHUSIM M IPOCTEHIINM
palMOHATILHBIM YPAaBHEHUSIM.

Ocnoénas yenb — BbIPAaOOTaTh yMEHHUs pellaTh KBaJpaTHbIE YpaBHEHHS M MpocTeiiine
paloHaIbHbIE YPaBHEHUS U PUMEHATh X K PELLICHUIO 3a]1a4.

B nHauane TeMbl NPUBOAATCS NPUMEPHI PELIEHUS HEMOJHBIX KBAJIPAaTHBIX YPABHEHHMHU. OTOT
MaTepuai cucreMarusupyercs. PaccMaTpuBaroTCsl allrOpUTMBI PELIEHHs] HETIOIHBIX KBAaPATHBIX
YPaBHEHUH Pa3IM4YHOrO BUJA.

OCHOBHOE BHMMAHHE CJIeyeT YAeIUTh PENICHHIO ypaBHeHH Bua ax’+ bx + ¢ =0,tme a # 0, ¢
UCMOJIb30BaHUEM (opMynbl KOpHel. B nanHOW Teme ydammecss 3HAKOMSTCA € (GOpMyIaMu
Buera, BbpaKaroUMU CBA3b MEXIYy KOPHSAMM KBaJpAaTHOTO ypPaBHEHUS U  €r0
kodp¢unmenTamu. OHUM HUCHOJB3YIOTCS B JAJbHEWIIEM IpU JOKa3aTebCTBE TEOPEMBI O
pa3I0KEHUH KBAAPATHOTO TPEXUICHA Ha JINHEHHBIE MHOKUTEIH.



VYuyamuecss oBlafeBalOT CIOCOOOM peuIeHHUs JPOOHBIX pPALMOHAIBHBIX ypaBHEHUH, KOTOPBII
COCTOHUT B TOM, YTO PELICHHE TAKUX YPABHEHUN CBOJUTCS K PELICHUIO COOTBETCTBYIOLIUX LIEJIBIX
YPaBHEHUH € MOCIEAYIOLIIMM HUCKIFOUEHUEM IIOCTOPOHHUX KOPHEH.

W3yuyenne nMaHHOW TEMbI II03BOJISIET CYIIECTBEHHO pACIIMPUTH amnmnapar ypaBHEHUH,
UCIIOJIB3YEMBIX IS pELIEHUS] TEKCTOBBIX 3a1a4.

5. MoBtopenue. OcHnosnas yenv. IlOBTOpUTH, 3aKpenuTh W 0000HMMTH OCHOBHBIE 3YH,
MOJIyYeHHBIE B 8 KJlacce.

0 9 knace 1.

HepaBencrna.

YucnoBsle HEPABEHCTBA U MX CBOMCTBA. [IowiIeHHOE CIIOKEHUE M YMHOXKEHUE UYHCIIOBBIX
HEpaBEeHCTB. JIMHEHbIE HEPABEHCTBA C OJHON NIEPEMEHHOM U UX CUCTEMBI.

OcHoénasa yenb — O3HAKOMUTD YYAIUXCS C IPUMEHEHME: HEPABEHCTB JUIsl OLICHKU 3HAYECHUN
BBIpa)KEHUI, BBIPa0OTaTh YMEHHE pellaTh JMHEHHbIE HEPAaBEHCTBA C OJHOM MEepeMEHHON U uX
cucteMbl. CBOMCTBa YHCIIOBBIX HEPAaBEHCTB COCTABIAIOT Ty 0a3y, Ha KOTOpPOW OCHOBaHO
pEllIeHNEe JUHEMHBIX HEPABEHCTB C OAHOW NEPEMEHHOM. T peMbl O MOWIEHHOM CIIOXXECHUHU H
YMHO>KCHUM HEPABEHCTB HAXOJIUTh IPUMEHEHUE IIPHU BBINOJHEHUU IPOCTEUINNX YIPaKHEHUI
Ha OLEHKY BBIPAKEHUM 10 METOAY rpaHull. BBoasSTCS MOHATUS aOCOMIOTHOM MOTPEIIHOCTH U
TOYHOCTH HPUOIMIKEHUS, OTHOCUTEIbHOM IOrPEIIHOCTH. YMEHHSI MPOBOAMTH JAEIYKTHUBHBIC
paccyXJIeHMs IOJIy4aroT PAa3BUTHE KakK IPU JOKA3aTelbCTBAX YKAa3aHHBIX TEOPEM, TaK W IpHU
BBITNIOJIHEHUH YIIPAXXKHEHUM Ha J0KA3aTe/IbCTBA HEPABEHCTB.

B cBs3u ¢ pemieHreM JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHO: 1aeTCs MOHATHE O YHCIIOBBIX
IPOMEXKYTKAX, BBOJATCA COOTBETCTBYIOIIME Ha3BaHUs U 0003HaueHus. PaccMoTpeHuio cucrem
HEPABEHCTB OJHOW IIEPEMEHHOM IMPEIIIECTBYET O3HAKOMJICHUE YYallUuXCs C IOHATUAMHU
nepecedeHust U 00beJUHEHHSI MHOKECTB.

IIpn pemeHrM HEpPaBEHCTB MCHOJB3YIOTCS CBOMCTBA PAaBHOCHIIBHBIX HEPABEHCTB, KOTOPBIE
pPa3bACHAIOTCA HAa KOHKPETHBIX npumepax. Ocoboe BHUMaHHE ClIEAyeT YAEIUTh OTpabOTKe
YMEHHMsI peniaT npocTeilne HepaBeHCTBa Buaa ax >b, ax <b, ocTaHOBMBHINCH CIEIMATIBHO HA
ciyyae, korna a <0.

B »T0l TeMe paccMaTpuBaeTCs TaK)Ke PELICHUE CUCTEM ABYX JIMHEMHBIX HEPABEHCTB C OJHOMI
IIEPEMEHHOM, B YaCTHOCTU TaKUX, KOTOPBIC 3alIMCAHbI B BUJE ABOWHBIX HEPABEHCTB.

2. KBagparnunas ¢gyHKums.

Oynkuus. CpoiictBa ¢ynkuuil. KsagparHbiii TpexuneH. Pa3znoxkeHue KBaJIpaTHOTO
TpexuneHa Ha MHOxHTenu. ®yHkims y = ax? + bx + ¢, ee cBoiictBa u rpaduk. CrenenHas
GyHKIUS.

OcnosHasi yenb — PACHIMPUTH CBEACHUS O CBOWCTBaX (DYHKIMH, O3HAKOMHTDH y4allluXcs CO
cBoiicTBamMu U rpaduKoM KBapaTUuHON PyHKIHH. |

B Hauane TeMbl cucTeMaTU3UpYyIOTCs cBeAeHUs 0 PyHKIUSX. [IoBTOPSIOTCS OCHOBHBIE MOHATHUSA:
GbyHKIMS, apryMEHT, 00acTh onpezenenus GyHkuuu, rpadpuk. JlaroTcs MOHITHUS O BO3pacTaHUU
U yObiBaHMM (QYHKIMH, TPOMEXKYTKaX 3HAKOIOCTOSHCTBA. TeM caMbIM co3jaercs 6asza Juis
YCBOEHHsI CBOWMCTB KBAJpaTMYHOW M CTENEHHOM  (YHKIMH, a Takke Uil JajJbHEWIIero
yriryoneHust pyHKIIMOHAIBHBIX MpeACTaBICHUH PU U3YyYeHUH Kypca anreOpbl U Hayall aHalu3a.
[ToaAroTOBUTENBHBIM IIATOM K M3YYEHHUIO CBOMCTB KBaJIPAaTUYHON (YHKUMHU SBISETCS TaKxKe
pacCMOTpEHHME BOIpPOCAa O KBagpPaTHOM TPEXUICHE U €ro KOPHSX, BBIACICHUM KBaJapara
JBYWICHAa M3 KBAJPATHOIO TPEXWICHA, PA3JIOKEHUU KBAJAPATHOIO TPEXWIEHA HA MHOXHTEIN.



2 ee CBOICTB

N3yueHne kBagpaTUUHOW (YHKLIUU HAYMHAETCS C PACCMOTPEHUS (QYHKLUHU Yy = ax
U OocoOeHHOCTEeH TIpaduka, a TaKKe APYrUX YacCTHBIX BHMJOB KBAJIpPAaTU4YHOM (QyHKIMM —
bynkmuit y = ax? + b, y = a (x - m)%. DTu cBeleHMs HCIONb3YIOTCA MPU M3Y4EHWH CBOKMCTB
KBaJpaTHUHON (QyHKIIMK 001Iero Buaa. BaxkHo, 4T00bI ydaruecs: MOHSUIH, 4To rpaduk QyHKIUN
y = ax? + bx + ¢ Moxer ObIThb HOJNyueH M3 Tpaduka GYHKIMHM y = ax’C MOMOIIBIO JBYX
napauleNbHbIX MepeHocoB. I[Ipuembl mocTpoenus Tpaguka (yHkmuu y = ax? + bx + c
0TpalaThIBAIOTCSI HA KOHKPETHBIX IpuMepax. [Ipu 3TomM ocoboe BHHUMaHUE ClIEAYeT YAEIUTb
(OpPMHUPOBAHUIO y YyYallUXCs YMEHMs yKa3blBaTh KOOPAMHATHI BEPLIMHBI 1apaloibl, €e OCh
CUMMETpPHUH, HAIIpaBJICHHE BETBEH 1apadosibl.
[Ipr u3ydyeHuu 3TOM TeMbl JalibHEHIIee pa3BUTHE IOJy4aeT YMEHHME HAaXOJUTh MO Ipaduky
POMEXYTKH BO3pacTaHus U yObIBaHUS (DYHKIIMHU, a TAaKXKE MPOMEKYTKH, B KOTOPHIX (yHKIIUS
COXpaHseT 3HaK.
VYyamuecss 3HaKOMSTCS CO CBOWCTBAMM CTENEHHOW (YHKUMH Y = X'IPU YETHOM M HEYETHOM
HaTypaJIbHOM IOKa3zareiae 1. BBoautcs nosstue kopHs ra-i creneHd. OHM IOJIy4daroT
IpEeCTaBICHNUE O HAX0XKICHUH 3HaYEHUIH KOPHS C ITOMOIIBIO KaJIbKYJIATOpa, IPUYEM BbIpabOTKa
COOTBETCTBYIOLIMX YMEHUI He TpedyeTcs.

3. HepaBeHcTBa ¢ 01HOii nepeMeHHOM

Llenble ypaBHeHus. [{poOHble palroHalbHble YpaBHeHUs. HepaBeHCTBa BTOpOM CTENEHM C
OJIHOH NepeMeHHON. MeTo HHTEpBaJIOB.
OcHnosHas yeib — CUCTEMaTU3UPOBATh U O0OOIIUTH CBEACHUS O PEUICHUH LENBIX M JPOOHBIX
palMOHAJIBLHBIX YPaBHEHUN C OJIHOH NepeMEHHOM, c(hOpMUPOBATh YMEHUE pelIaTh HEPABEHCTBA
Buaa ax’ + bx + ¢ >0 wm ax® + bx + ¢ <0, rme a # 0.
B aroii TeMe 3aBepiiaeTcs n3y4yeHHe palMOHAIBHBIX YPABHEHUN C OJTHOM MEPEMEHHOW. B cBs3n
C 3TUM NPOBOAUTCS HEKOTOPOE 0000IeHe U yriy0OieHue cBeaeHuit 00 ypaBHeHUsX. Broasrces
MOHATUS LEJIOr0 PALMOHAIBHOIO YPAaBHEHUS U €ro CTENEHU. Ydaluecs 3HAKOMATCS C
pELICHUEM YPABHEHUN TPETbEW CTEIEHU M YETBEPTOU CTEIEHU C IOMOLIBIO PA3JIOKEHUA Ha
MHOXKUTEJIM U BBEICHUS BCIIOMOIaTEJIbHOW INEpeMEHHON. MeTox pelieHus ypaBHEHHUM IIyTeM
BBEJICHUS] BCIIOMOTaTEIbHBIX MEPEMEHHBIX Oy/IET IMIMPOKO MUCIIOJIb30BaThCs B JaJIbHEHIIEM NPU
pELIeHUH TPUTOHOMETPUUYECKUX, IOTapUPMHUUECKUX U IPYTUX BUJOB YpaBHEHHH.
Pacumpsrorcst cBeieHHMS O pelmIeHHMM JpOOHBIX palUOHAJIbHBIX YpaBHEHMH. Ydamuecs
3HAKOMSATCS C HEKOTOPBIMH CIIEIMAIBHBIMU ITPUEMAMU PEIICHUS] TAKUX YPABHEHHM.
dopMHUpOBaHHE YMEHUHN pelIaTh HEPABEHCTBA BUJA ax?+ bx + + ¢ > 0 wmm ax? + bx + ¢<O, r1e
a # 0, ocymiecTBiseTcs ¢ ONOPOM Ha CBeIeHHs O rpaduKe KBapaTHUHON (DYyHKIIHH.
VYuyamuecs: 3HaKOMATCA ¢ METOJOM HHTEPBAJIOB, C MIOMOIIBIO KOTOPOIO PEIIAKOTCS HECIIOKHbIE
paloHaIbHBIE HEPABEHCTBA.

4. HepaBeHcTBa ¢ ABYMsI lepeMeHHbIMHU

VYpaBHeHHE C ABYMS NepeMEHHBIMU U ero rpaduk. CucreMsl ypaBHEHUH BTOPON CTENEHH.

Pemienne 3amad ¢ NOMOLIBIO CHUCTEM YpaBHEHUM BTOpOM creneHu. HepaBeHcTBa ¢ IByMs
[IEPEMEHHBIMU U UX CUCTEMBI.
Ocnoeénas yenb — BbIpadOTaTh YMEHUE pelllaTh MPOCTEHIINe CUCTEMBI, COJEPIKalIe YpaBHEHHE
BTOPOW CTEINEHU C JIBYMsI IEPEMEHHBIMH, U TEKCTOBBIC 33J1a4M C ITOMOIIBK) COCTABIICHUS TaKUX
CUCTEM.
B nanHOI Teme 3aBeplIaeTCs U3yYEHUE CUCTEM YpaBHEHUH C JBYMs nepeMeHHbIMU. OCHOBHOE
BHUMAaHHUE YJEIAETCS CUCTEMaM, B KOTOPBIX OJHO M3 YpPaBHEHUMN IEPBOM CTEIIEHH, a IPYroe
BTOPOM.



W3BecTHBIN ydamumMcest Crnoco0 IMOJCTAHOBKH HAXOIWUT 37eCh JajbHEHIee MPUMEHEHUE |
MO3BOJISICT CBOAUTH PEIICHNE TAKKX CHCTEM K PEIICHUIO0 KBAPATHOTO YPaBHEHHS.
O3HaKOMJIEHHE YYalllMXCsl C IPUMEPAMU CUCTEM YPAaBHEHUH € JBYMsI IEPEMEHHBIMU, B KOTOPBIX
00a ypaBHEHHSI BTOPOM CTENEHH, JOJDKHO OCYIECTBISATHCS C JOCTATOYHON OCTOPOKHOCTHIO U
or paHI/I‘II/IBaTLCSI HpOCTGﬁIHPIMPI HpI/IMepaMI/I.

[TpuBneueHre M3BECTHBIX YYalIUMCS rpa(UKOB MO3BOJISIET MPUBECTU MPUMEPHI rpaduyecKoro
pemieHus: cucteM ypaBHeHUH. C MOMOIIBIO TpapUUYECKUX MPEICTABICHUM MOXHO HAarJIsIHO
MOKa3aTh y4allUMCs, YTO CUCTEMBI JIByX YpPaBHEHHUU C JIBYMs IMEPEMEHHBIMU: BTOPOH CTEIECHU
MOTYT UMETh OJIHO, JBa, TPU, YETHIPE PEIICHUS UM HE UMETh PEIICHUM.

Pa3paGoTanHblii MaTreMaTHYeCKHi ammapaT IO03BOJISET CYIIECTBEHHO PACIIUPUTH Kiacce
coz[epxcaTeanHx TCKCTOBBIX 3aaa4, pemaeMHx C IIOMOIIIBO CUCTEM ypaBHeHHﬁ.

I/I3yquHe TCMBI 3aBepH1aeTc;1 BBCACHUECM HOHSITI/Iﬁ HepaBeHCTBa ABYMs1 HepeMeHHbIMI/I nu
CHCTEMBl HEPaBEHCTB C ABYMsl IepeMeHHbIMH. CBeneHHs O rpadukax ypaBHEHUH ¢ AByMs
MEPEMEHHBIMH UCHOJB3YIOTCS MPU WILTIOCTPAIIMM MHOYKECTB PEIICHUH HEKOTOPBIX MPOCTEUIITNX
HEPABEHCTB C ABYMS [IEPEMEHHBIMU U UX CHCTEM.

5. DJyieMeHThI NPUKJIATHOH MAaTEeMATHKH.

Maremarnueckoe mojenupoBanue. IIponeHtHbie pacyersl. [IpuOIMKEHHBIC BBIYUCICHUS.

OcHoBHble TNpaBuiIa KOMOMHATOpUKH. OTHOCUTENIbHAs 4YacTOTa M BEPOATHOCTH CIIYy4alHOTO
cobpiTus. Kiaccuueckoe ormpenelieHne BEpOATHOCTH. HauanbHbIe CBEACHUS O CTAaTUCTHKE.
OcHosHas yenb — O3HAKOMHUTH YYAIIUXCS C TOHATHSMHU IE€PECTAHOBKH, pPa3MEIICHUS,
COoUCTaHusas " COOTBCTCTBYIOHII/IMI/I (bOpMy.HaMI/I JUIA IIoACY€Ta HMX 4YHCiIa, BBCECTHU IIOHATHUA
OTHOCHUTEJIBHOM YacCTOThI ¥ BEPOATHOCTH CIy4YailHOIO COOBITHSL.
W3ydeHue TeMbl HAUMHAETCA C PELIECHUS 3aj]]a4, B KOTOPHIX TPeOyeTcss COCTaBUTh T€ WM HUHBIE
KOMOWHAIIMKM JJIEMEHTOB W IOJCYUTATh WX YUCI0. Pa3pscHAETCS KOMOMHATOPHOE IPABHIIO
YMHOXEHHS, KOTOPOE HCIOJIb3yeTCs B JAIbHEUIIEM MpHU BbIBOJE GOPMYI i MOJACYETa YUCIIA
MEPEeCTaHOBOK, pa3MelIeHnii u codetanuid. [Ipu M3yuyeHUM NaHHOTO MaTepuaia HeoOXOAUMO
o0OpaTUTh BHUMaHUE Y4YallUXCS Ha pa3NIuyde TMOHATHH «pa3MelIeHHue» U «COYeTaHUe»,
chopMupOBaTh Y HUX YMEHHE OINpPEACNATh, O KaKOM BHEC KOMOMHAIMI HAET pedb B 3amadye. B
I[aHHOI\/JI TEMEC y‘IElIlIPICCSI 3HAKOMSATCA C HA4YaJIbHBIMHU CBCIACHUAMHU U3 TGOpI/II/I BGpOfITHOCTCI\/JI.
BBomsiTcss moOHATHA ~«ciydyalHOE COOBITHE», «OTHOCUTENbHAsT 4YacToTa», «BEPOSTHOCTHh
ClIy4yaliHOTO CcOOBITHUs». PaccmaTpuBaroTCs CTaTUCTHYECKMA M KIACCUYECKUU TOIXOIbI K
OTIpEICNIEHUI0 BEPOATHOCTH CIIYYalHOTO COOBITHSA. BakHO oOpaTuTh BHUMaHUE YyYallUXcs Ha
TO, YTO KIJIACCUYECKOE ONpPENEIEHNE BEPOATHOCTH MOKHO NPUMEHSTh TOJIBKO K TAKUM MOJEIISAM
pealbHBIX COOBITHIA, B KOTOPBIX BCE UCXO/IBI SIBISIFOTCSI PABHOBO3MOKHBIMH.

6. UmcjioBBIE NOCJI€10BATEILHOCTH.

YucnoBbsle mocneaoBaTeIbHOCTH. ApudMeTnueckas U reoMeTpuueckas nporpeccun. GopMyIsl
[-TOYJIEHa U CYMMBI NEPBBIX N WIEHOB Mporpeccuu. beckoHeuHo yObIBarolias reoMeTpudeckas
MIPOTPECCHSL.

OcHosHas yenb — naTh MOHATHS 00 apu(PMETHUIECKOW M TEOMETPUUYECKOW MPOTPECCHUiX Kak
YHCJIOBEIX ITOCIEI0BATEILHOCTIX 0CO0O0r0 BHA.

[Ipu u3yueHun TemMbl BBOJUTCS MOHSITHE IMOCIEI0BATEILHOCTH, Pa3bsCHIETCS CMBICI TEPMHUHA
«n-i  YIeH TOCJeN0BaTeIbHOCTH», BBIPA0AThIBACTCS YMEHHE WCIOJIb30BaTh HWHICKCHOE
o0o3HadYeHHe. DTU CBEJICHHS HOCAT BCIIOMOTATENbHBIN XapaKTep U UCIONb3YIOTCS IS U3yUeHUs
apuMeTHUIECKON 1 TeOMETPHUECKON MPOTPECCHIA.



Pabota ¢ ¢popmynaMu n-ro 4ieHa ¥ CyMMBI IIEPBBIX I'a WICHOB MMPOTPECCHIA, TOMUMO CBOETO
OCHOBHOT'O HA3HAYCHUS, II03BOJIIET  HEOJIHOKPATHO BO3BPAIIATHCS K
BBIYUCIICHHSIM, TOXICCTBEHHBIM ITPEOOPA30BAHUSM, PEIICHUIO YPaBHEHHH, HEPABEHCTB, CHCTEM.
PaccmarpuBaroTcsi XapaKTepHCTUYECKHE CBOMCTBA apu(DMETHUECKOW H  TeOMETPUYECKOM
MPOTPECCUii, YTO TMO3BOJSIET PACHIMPUTH KPYT MpeIaraeMbIX 3a1a4.
7. TloBTopenue (utoroBoe) OcHnosnas yenv. I[loBTOPUTH, 3aKpenuTh W 000OIIUTH
ocHoBHbie 3YH, nonyduennsie B 9 kiacce.

ITI. TemaTmyeckoe nmIaHMpoOBaHHUeE

Ne Paspnen kypca
7 8
9 k1ace
KJIacc | KJacc
1 JInneliHOE ypaBHEHHE C OHOU ITIEPEMEHHON 15
) Llenbie BoIpaxKeHUs 52
3 OyHKIIH 12
CucreMbl TUHEHHBIX YPaBHEHUN € ABYMS 19
4. NIepEMEHHBIMA
5 PartmonanbHbIe BbIpaXKEHUS 42
6 KBaaparHbie KOpHU. [{eliCTBUTENIBHBIC YHCIIA 26
7 KBanparssle ypaBHEHUS 24
8 Hepasenctsa 20
9 KBanpatuanas GyHKIus 38
10 DJIeMEHTHI IPUKJIATHON MAaTEMaTUKHU 20
1 YucnoBsle OCIEN0BATENBHOCTH 17
[ToBTOpEHME U cucTeMaTu3alus yaeoHOro 4 10 7
12. | marepuana
Hroro 102 102 102

KOHTpOJIL 3H3HI/II7[, yMeHI/Iﬁ N HABBIKOB YYaIlIUXCHA OCYIIECTBIIACTCA B (bopMax, KOTOPBIC
PCTrIIaMCHTHUPYIOTCA ITonoxenuem o d)OpMaX, NEPUOANIHOCTHU, MOPAAKEC TCKYLICT'O KOHTPOJIA

ycreBaeMocTd 1 npoMexkyrouHoit arrectanu [’ bOY COLI c. PycckasbopkoBka, B COOTBETCTBUH C

rpadukoM MpoBeieHUsI KOHTPOJIbHBIX paOoT Ha TeKymuid yueonsiit roa u KTIIL.
Kpurepun onenuBanus no yueonomy npeamery «Maremaruka (ajaredpa)»

OueHka yCTHBIX OTBETOB YYALHXCS IO MaTeMaTHKe (aaredpa)



OueHnka «5» BBICTaBIACTCS, €CIIM *YYEHUK MOJTHO PACKPBUI COJIEpKAHUE MaTepHrajia B 00bEMey,
IPETyCMOTPEHHOM IPOrpaMMOM Y4eOHUKOB; * H3JI0KWJI MaTepuan TPaMOTHBIM S3BIKOM a
ONpEACICHHON JIOTMYECKOM IOCJIEeI0BAaTEIbHOCTH, TOYHO HCIOJIb3YSl MaTeMaTUYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY; ° TPAaBWJIBHO BBIIOJHWI PUCYHKH, YEpPTEXKH, TIpaduka,
COIYTCTBYIOIIME OTBETY; - IIOKa3aJl yMEHHME WIUIIOCTPUPOBATH TEOPETUYECKUE IIOJIOKEHUS
KOHKDETHBIMU IIPUMEPAMU» MPUMEHATb HX B HOBOM: CHTyallUM IIPU  BBIOJIHEHUU
IIPAKTUYECKOIO 3aJaHusl; © IPOAEMOHCTPUPOBAJl YCBOCHUE PAHEE M3YUEHHBIX COIYTCTBYIOIIMX
BOIIPOCOB, C(HOPMUPOBAHHOCTh U YCTOMUMBOCTh MCIIOJIb3YEMbIX IIPU OTBETE HABBIKOB U YMEHU;

OTBEYAJl CAaMOCTOATENBHO 0€3 HABOISAIIMX BOIPOCOB YUUTENS; ° BO3MOXKHBI OIHA - JBE
HETOYHOCTHU IPU OCBEIIEHUHM BTOPOCTENIEHHBIX BOIIPOCOB WJIU B BBIKJIAJKAX, KOTOPHIE YYEHHUK
JIETKO MCIPABUII 110 3aMEYAHUIO YYUTEIS.

Ouemca «4» BBICTABJIACTCA, €CJIM OTBET yHalICTOCA YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM
Ha OLCHKY ((5», HO Ipu 3TOM HMECT OAMWH H3 HCAOCTATKOB: ° B M3JIOKCHHH OOIMYHICHBI
HEOOJIbIIIHNE HpO6CJII)I, HE MCKAa3MBIINEC MAaTCMAaTUYICCKOC COACPIKAHUC OTBETA, - JOMYIICHLI OJJUH
- JABa HECA04YCTAa IMIPHU OCBCIICHUH OCHOBHOIO COJACPIKaHHA OTBETA, UCIIPABJICHHBIC 110 3aMCYaHHNIO
Y4UuTeiisd; - JOIMYIICHBI olmnOka uinu Oojee ABYX He,Z[O‘léTOB IIpHu OCBCHICHHUH BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JICTKO UCIPABJICHHBIC 110 3aMCYAHUIO YUUTCIIA.

Ounenka «3» BBICTABIAETCS, €CIM° HENOJHO MJIM HENOCIIEN0BATEIbHO PACKPBITO COACpIKaHHE
Mmarepuaia, HO IIOKa3aHO oOllee MOHMMaHHE BONPOCAa U MPOJEMOHCTPUPOBAHBI YMEHMS,
JIOCTaTOYHBIE Ul JAJIBHEHUIIET0 YCBOCHMS IIPOrPAMMHOIO MaTepualla; - UMEIUCh 3aTPYyAHECHHUS
WIA JIONYIIEHbl OIIMOKM B ONpPEACICHUM IOHATHE, HCIOIb30BaHUM MaTeMaTHYeCcKOn
TEPMUHOJIOTUHM, 4YEpPTEkKax, BBIKJIAJAKAX, WCIPABICHHBIE II0CIE HECKOJBKUX HABOIALIUX
BOIIPOCOB YYHTENIS; * YYEHUK HE CIPABUJICA C NPUMEHEHHEM TEOPUU B HOBOW CUTYyallMU NpHU
BBIMIOJTHEHUM TPAKTUYECKOrO 3aJlaHus, HO BBINOJHWI 3aJaHus 00sA3aTeIbHOTO YPOBHSA
CIOKHOCTM II0 JAHHOM TeMe; - TpH 3HAHUM TEOPETUYECKOTO MaTepuasna BbISBICHA
HeslocTaToyHast COPMUPOBAHHOCTh OCHOBHBIX YMEHUHU U HAaBBIKOBY.

O].[eHKa «2» BBICTABJIACTCA,: €CJIN * HC PACKPBLITO OCHOBHOC COACPIKAHUC yqe6H0ro MaTepuraJia,
: O6H3py>K€HO HCE3HAHUC WJIN HCIIOHUMAHHUEC YUYCHUKOM OoublIel miaM HanbOosee BaXKHOE YaCTH
yqe6Hor0 MaTtcpuajia; - JOMYHICHBI OIIMOKH B OIPCACIICHUU TTOHSTHI» IIpu HCIOJIb30BAHUHN
MAaTECMAaTUYCCKOC TCPMHUHOJIOTMH, B PUCYHKaAX, YCPTCIKAX WUIIN rpa(bHKax, B BBIKJIaJIKaX, KOTOPbIC
HE UCIIPABJICHBI IMMOCJIC HECKOJbKHUX HABOAAIIHUX BOIIPOCOB YYHUTECIIA.

O].[eHKa «1» BBICTABJISICTCS, CCJIM YUCHUK HC MPUCTYIIACT K BBIIIOJIHCHUIO.

Ounenka NMCbMEHHBIX KOHTPOJIBHBIX PadoT y4yaluuxcst

Ouenka «5» BBICTABISECTCS, €ClM paboTa BBHINOJHEHA TMOJHOCTHIO; ° B JIOTHYECKUX
pPacCyXJIeHUsIXx W OOOCHOBAaHMM pEIICHUS HET NPOOETOB W OMIMOOK; * B PEIICHWH HET
MaTeMaTUYeCKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTH, OMKCKA, HE SBIISIFOIIASCS CIEICTBUEM
HE3HAHUS WIK HETIOHUMAaHMs Y4eOHOTO MaTepuana).



Ounenka «4»: BBICTaBISETCS, €CJIM - pabOTa BHIMOJHEHA MOJHOCTHIO» HO OOOCHOBAHMS I11aroB
pellleHusT HENOCTAaTOYHbl (eciu yMeHHe OOOCHOBBIBaTb PACCYKIEHUS HE  SIBJISIIOCH
CIEIHAIbHBIM O0OBEKTOM MPOBEPKH); ° MOIMYIICHAa OJHA OIIMOKa WU JBa-TPU HEI0YETa B
BBIKJIQJIKAX, PUCYHKAX, 4epTexax Wid Tpadukax (ecid 3TH BUABl pabOThl HE SBISIUCH
CIEIHAILHBIM 00BEKTOM IIPOBEPKH ).

Ounenka «3» BBICTABISAETCS, €CIU ° JIONMYLICHBI OoJjiee OJHA OIMOKH WM Oojiee ABYX-TPEX
HEOUCTOB B BBIKJIAJKAX, YepTeXKaxX WM rpadukax, HO ydalluics BianeeT 00s3aTelbHBIMHU
YMEHUSIMH 110 IIPOBEPSIEMON TEME;

Ouenka «2» BBICTABIACTCS, €CJIM: JIOMYIICHBI CYIIECTBEHHbIC OIIMOKH, IMOKa3aBIlWE, 4YTO
yYaIIUACs HE BIAACeT 00s3aTe/IbHbIC YMEHUSIMH 10 JIaHHOW TeMe B IOJHOH Mepe; YUuTenb
MMEeT IpaBO IIOCTaBUTh OIICHKY BBINIE TOHM, KoTopas mpemaycMoTpena —Hopmamul, ecnu
YUYEHHUKOM OPUTHHAIILHO BBITIOJIHEHA padoTa.

Onenka «1» BBICTABJISICTCS, €CJIM YUCHUK HC IMPUCTYIIACT K BBIIIOJIHCHUIO pa6OTBI.

OueHka TecToB

B kauecTBe HIKHEH TPaHUIIBI YCIICITHOCTH BBITIOJHEHUSI OCHOBHOT'O TECTA, COOTBETCTBYIOIIETO
oTMeTKe «3» (3a4eT), MOXKHO MPUHATH YpoBeHb - 50% - 62% npaBUIBHBIX OTBETOB U3 OOIIETO
KOJINYECTBA BOIIPOCOB.

OrMerka «4»(Xopomio) MoXeT ObITh MocTaBieHa 3a - 62% - 75%ImpaBUIBHBIX OTBETOB.
Ormerka  «5» (OTNMYHO) ydYalmIUMiCsA JOHKEH YCHEIIHO BBIMOJIHUTH TecT, Ooiee 75%
NPaBUJIbHBIX OTBETOB.

Omundxku 1 HeroUeTHI.
I'pyObIiMu cuuTaKOTCS ClIeAy0IHe OIHOKH:

¢ HE3HaHHUEC ONPEACIICHUA OCHOBHBIX HOHHTHﬁ, 34KOHOB, IIPpaBUJI, HC3HAHUC (bOpMy.]'I,

® 06IH€HpI/IH$[TI>IX CHMBOJIOB 0003HAUCHHI 1 CAWHUI NX UBMCPCHHA;, HCYMCHUC BBIACIUTH
B OTBCTC I''TaBHOC,

¢* HCEYMCHUC IIPUMEHUTH B OTBETE 3HAHUA JJId pCUICHUA 3a1a4,

* HEyMEHHe JieNlaTh BBIBOJIbI U 0000IIEHMS;
* HEyMEHHE YMTaTh U CTPOUTH I'padMKU U JHArPaMMBbL;
* HEyMEHHE MOJb30BaThCsl YUEOHMKOM M CIpPaBOYHHMKAMM MO MaremaTuke; [ HapymieHue
TEXHUKN 0€30IIaCHOCTH IIpU paboTe B TETPAAU U HA JOCKE.
K HerpyObIM olIn0KaM OTHOCSTCH:
*  HETOYHOCTH (HOPMYJIHPOBOK, ONIPE/IECICHUH, TOHATUH, 3aKOHOB, BbI3BaHHAS HEMOIHOTOM
* OXBAaTa OCHOBHBIX NPHU3HAKOB OIPEAEIIIEMOr0 MOHATHS WIM 3aMEHOW OJHOIO-IBYX W3

9TUX IIPU3HAKOB BTOPOCTCIICHHLIMU

* omuOKH, BEI3BAaHHBIC HECOOJIOICHUEM, YCIOBUN PabOThI (HE TOYHO OmpeseeHa TOYKa
OTCUeTa); OIMOKHU B YCIOBHBIX 0003HAUEHUSX, HETOYHOCTh TpaduKa;

° HepaL[I/IOHaHBHHﬁ MCTOJ PpCHICHUA 3ada4yu WX HCAOCTATOYHO HpOHYMaHHBIﬁ I1J1aH
YCTHOI'O OTBETa (HapymeHI/Ie JIOTUKH, NOJMEHA OTACIBHBIX OCHOBHBIX BOIIPOCOB



BTOPOCTETIEHHBIMHU ); HEpaIlMOHAIBHBIE METOBI Pa0OThI CO CIIPAaBOYHOMN JHUTEeparypoii; O
HEYMEHHE peulaTh 3a7auu B 00mem, Buae (s yqammxcs 9).
Hepoueramu sIBJISIIOTCA: HEpaLMOHAIbHbIE IPUEMBI BEIUMCIECHUH U TIpeoOpa3oBaHMii;

* OmUOKH B BRIYUCIEHUAX (apupmeTrnieckue);

*  HeOpeXHOE BBIIMOJIHEHHUE 3aIUCEH, YepTekKe, cxeM, rpadukoB;
* opdorpaduveckre U MyHKTyaI[MOHHBIC OIIHOKH



