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IosicHuTeIbHAA 3aNUCKA.
OO6yuenue anredpe B OCHOBHOM IIKOJI€ HANPABJICHO Ha IOCTHKEHUE CIIETYIOIUX HeJIei:

|.B nanpasnenuu auunocmnozo pazeumusi:

e (opMHUpOBaHME NPEACTABICHUN O MaTeMaTHKE KaK 4acTHU OOIIEYesOBEYECKOW KYJIbTYpBI, O
3HAaYMMOCTH MaTEMAaTHKHU B Pa3BUTHH IUBUIIN3ALUU U COBPEMEHHOTO O0IIECTBA;

® Da3BUTHE JIOTMYECKOTO M KPUTHYECKOIO MBIIIICHUS, KYyJIbTYPbl pedH, CHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

e (OopMHUpOBaHHME WHTEIUIEKTYaJIbHOW YECTHOCTH H OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJI0JIEHUIO MBICIIUTENILHBIX CTEPEOTUIIOB, BBITEKAIOIIUX U3 OOBIIEHHOTO OIIbITA;

® BOCINHUTaHME KA4eCTB JIMYHOCTH, OOECIEUNBAIOIINX COLMAIbHYI0 MOOMIBHOCTh, CHOCOOHOCTh
MPUHUMATh CAMOCTOSTENIbHBIEC PELICHHUS;

e (opMHUpOBaHME KauyeCTB MBbIIUICHUS, HEOOXOJUMBIX JUIS aJaNTallid B COBPEMEHHOM
MH($OpPMallOHHOM OOLIECTBE;

® pa3BUTHE UHTEpECa K MAaTEMaTHUYECKOMY TBOPYECTBY U MaTeMaTHUECKUX CIIOCOOHOCTEIA.

I1.B memanpeomemrnom nanpagnenuu.

® Dpa3BUTHUE MPEJICTABICHUI O MaTeMaTHKe Kak (opMe ONUCaHUs M METOAE II03HaHUs
JIeHCTBUTENIFHOCTH, CO3JaHME YCIOBUW JUIsI TPUOOPETEHHsS IEePBOHAYAIBHOTO OIbITA
MaTeMaTU4eCKOTr0 MOJIEIMPOBAHNS;

e (opmupoBaHHE OOHIMX CIOCOOOB HMHTEIICKTYAJIbHOW JEsTeNbHOCTH, XapaKTEePHBIX IS
MaTeMAaTUKU U SIBIISIONIUXCS OCHOBOM MO3HABATENbHOU KYJIbTYpbl, 3HAUUMOW /ISl Pa3IMYHbIX
cthep denoBeueCcKon AeITEIHLHOCTH,

Il B npeomemnom nanpasnrenuu:

® OBJJICHHE MATEeMaTHYECKUMH 3HAHMSIMM U YMEHUSIMH, HEOOXOJUMBIMH JJIsI IPOJOJIKEHUS
00pa30BaHUs, U3yUYEHHS] CMEXHBIX JUCIUIUINH, TPUMEHEHHS B TIOBCEIHEBHOM KU3HM,

e co3naHue (QyHIaMEHTa JUIsI MaTeMaTHMYecKOro pa3BUTHA, (HOPMUPOBAHHMS MEXaHHU3MOB
MBILUIEHUS], XapaKTEPHBIX JUUIsI MATEMATUYECKOH e TeIbHOCTH.

3agauu:

e OBJIQJIETh CUCTEMOM MAaTeMaTHYECKHUX 3HAHMHA M YMEHMH, HEOOXOAUMBIX Ul IPUMEHEHUS B
MPAaKTUYECKOH eATENbHOCTH, N3YUYCHUH CMEXHBIX TUCIUILIINH;

e CIOCOOCTBOBATh MHTEIJICKTYaJIbHOMY pa3BUTHIO, (OPMHUPOBATh KadyecTBa, HEOOXOAMMBIE
YeNOBeKY JUI TOJHOIEHHOH JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE
MaTeMaTU4YeCKON MAEATeNbHOCTU: SICHOCTM M TOYHOCTU MBICIM, HHTYHMIIMH, JOTHYECKOTO
MBIIUIEHUS], TPOCTPAHCTBEHHBIX MPEICTABICHHH, CIOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEIH;

e (opMupoBaTh MpeACTaBICHHUS 00 UAEAX U METO/aX MAaTEeMAaTUKU KaK YHUBEPCAIbHOTO S3bIKA
HAyKW ¥ TEXHUKH, CPEACTBAX MOJICITMPOBAHUS SIBICHUHN U MIPOIIECCOB;

e BOCIMTBIBATh KYJbTYPY JIMUHOCTH, OTHOIIEHUE K MAaTEMAaTUKE KaK YaCTU OOLIEUeI0BEUECKOi
KYJIBTYPBI, HTPAIOIIEH 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.

Pabouas nporpamma mno anredpe pazpaboTaHa Ha OCHOBE TpeOOBAaHUH K pe3yibTaTaM OCBOEHHS

OCHOBHOM 00pa30BaTEIbHON MPOTPpaMMBI CPEIHEr0 OO0Iero o0pa3oBaHUs MYHMIIMIIAIBHOTO

Oro/KeTHOro 00111e00pa30BaTEIbHOTO YUpexxaeHuss BepxHenoHckoro paifoHa BepxHsxoBckoi

cpenHel 00111eo0pa3oBaTeIbHOM MIKOJIBI HA OCHOBE [IpuMepHOI mporpaMMbl OCHOBHOTO OOIIETO

o0pa3oBaHus Ui yUpeKJIEHHUH, padoTaroUX MO CUCTEME YUeOHHKOB «AJTOPUTM YycCIeXay»,

WCIIOJIb30BaHUEM PEKOMEH AU aBTOPCKOM porpammel A.I'. Mepainska.

Pabouast mporpamma opueHTHpoBaHa Ha yueOHMKH: Mep3nsak A. I'.  Aunrebpa: 9 kinacc:
y4eOHHK U y9amuxcs 0omeoopazoBaTenbHbIx opranusamnmii / A. I'. Mepamsik, B. b. [Tononckuid,
M. C. Skup. — M.: Benrana-I'pad, 2021r. — 272 c.: ui.

KonuuectBo yacoB B rox o yueOHomy miany: 102 4.

KonngecTBo yacoB B ros1 no KajaeHaapHoMy Iuiany: 99 u.

Cpoxk peanusaruu padoueit mporpammsl 2023-2024 yueGHbII rox.



IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

B auunocmuom HalrpaBJICHUU:

1)
2)

3)

4)
5)

BOCIIUTAHHE POCCUUCKOW TpakJaHCKOM MIACHTUYHOCTU: NATPUOTHU3MA, YBAKEHHUSA K
OTteyecTBY, OCO3HAHUS BKJIaJa OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HayKH;
OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTb U CIOCOOHOCTh OOydaroumuxcs K
CaMOpa3BUTHIO U caM000pa30BaHUIO HA OCHOBE MOTHBALIMU K OOYUEHHUIO U MMO3HAHUIO;
OCO3HAHHBIM BBIOOP M TIOCTPOCHWE JaNbHEUIICH WHIUBUAYAIHHOHW TpPaeKTOPHUHU
oOpa3zoBaHusi Ha 0a3e OpPHMEHTHPOBKM B Mupe npodeccuil u mnpodeccnoHaTbHBIX
MPEANOUYTeHU ¢ Y4ETOM YCTOMUYMBBIX MO3HABaTENbHBIX HWHTEPECOB, a TAaK)Ke Ha OCHOBE
(bOpMPIpOBaHI/ISI YBAXUTCIIBHOIO OTHOLICHUA K TpPpyAy, Pa3BUTHUC OIbITa Y4YaCTUAd B
COI[MAIbHO 3HAYUMOM TPYIE;

yMEHUE KOHTPOJIUPOBATH MPOLIECC U PE3YIbTAT yueOHON M MaTeMaTHIECKON AesTeTbHOCTH;
KPUTHUYHOCTh MBIIIJICHUS, HWHUIMATHBA, HAXOJYUBOCTb, AKTHUBHOCTh IpPU PEUICHUH
MaTeMaTHYECKUX 3a]ad.

B memanpeomemunom nanpaBieHUN:
1) yMeHHe CaMOCTOSATEIBHO ONMPEACIATh IEIU CBOCTO 00YUYCHHMsI, CTABUTh M (DOPMYITHPOBATH

1151 ce0st HOBBIE 3a/1a4M B yuéoe:
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBHON ESITEIBHOCTH;
YMEHUE COOTHOCHTb CBOM JEHCTBHUS C IIAHUPYEMBIMH pE3YyJIbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JIESITEIBHOCTH,

B IIPOLECCE NOCTUKEHUS pe3ysbTaTa:

OTIPEICNIATH CIIOCOOBI IEHCTBUN B paMKax MPeJUIOKEHHBIX YCIOBHIA U TpeOOBaHUH;
KOPPEKTUPOBATh CBOM JIEUCTBUSA B COOTBETCTBUU C U3MEHSIOIIECHCS CUTyalluel;

2) yMeHHWE OIpeaessATh TOHSATHs, CO3[JaBaTh OOOOIICHUS, YCTAHABIMBATH AaHAJIOTHH,

KJIacCU(PUIIUPOBATh, CaMOCTOSITEIbHO BBHIOMpPATh OCHOBAHUS M  KPUTEpUH IS
KJaccuukamnuu;

3) YMCHHC yCTaHaBJINBATb MNPUYIHUHHO-CJICACTBCHHLIC CBi3H, CTpOUTH JJOI'MYCCKOC

paccykJaeHue, yMO3aKiIoueHne (MHAYKTUBHOE, NEIYKTHBHOE W IO AHAJIOTHUU) U JeiaTh
BBIBOJIBIL;

4) pa3BuUTHE  KOMIICTGHTHOCTH B  00OJacTH  KCIOJIb30BaHUS  HMH(OPMAIMOHHO-

KOMMYHHKAaITUOHHBIX TeXHOJIOFHf/'I;

5) mepBoHauajbHBIC MPEACTaBACHUS 00 HAESIX W O METOJaXx MaTeMaTHKH Kak 00

YHHBEPCAJIILHOM $SI3bIKE HAyKH M TEXHHKH, O CPEIACTBE MOJCIMPOBAHUS SIBICHHHA U
IIPOIIECCOB;

6) ymeHuWe BUACTh MaTeMaTHUYECKYIO 3a7ady B KOHTEKCTE NMPOOJIEMHOHW CHTyalluu B JIPYTHX

OUCUUIIJINHAX, B OKpY)XKalolled XU3HHU; YMEHHE HAXOIWUTh B Pa3IUYHBIX HCTOYHHKAX
uH(pOPMALHIO, HEOOXOUMYIO Ui PEUIeHHs] MaTeMaTH4YEeCKUX MpoOJeM, U MPeaCTaBIATh
e€ B MOHATHON (popMe, MPUHHUMATH PEIICHUE B YCJIOBHUAX HEMOJIHOW WM H30BITOUYHOM,
TOYHOM WJIM BEPOSITHOCTHOM HH(OpMaImy;

9) yMeHHe MOHMMATh M HCIOJB30BaTh MATEMAaTHYECKHE CPEICTBA HATIAAHOCTH (Tpadukw,

TaOJIMIIBI, CXEMBI U Jp.) AJI WIUTIOCTPALIUU, HHTEPIIPETalluH, apT'yM eHTALlUH;

10) ymeHHe BBIABUTaTh THIOTE3bl MPH PEIICHUU 3a7add, MOHUMATh HEOOXOIMMOCTh HX

IIPOBEPKU;

11) noHMMaHUEe CYHNIHOCTH aJTOPUTMUYECKHX TPEANUCAHUA W yMEHHE [CeHCTBOBAaTh B

COOTBCTCTBUHU C IMPCIAJIOKCHHBIM aJITOPUTMOM.

B npedmemnom HalpaBJICHHUU:

BoimyckHuk Hayuutcss ()i MCHOJB30BaHMS B IOBCEJHEBHOM IKU3HU U 00ECHECUCHUS
BO3MO>XHOCTH YCHEIIHOTO MPOJA0KEeHUsT 00pa3oBaHus Ha 0a30BOM YPOBHE)
dnemenmol meopuu MHONCECHE U MAMEMAMUYECKOU 1OZUKU

OI€pupoBaTh HaA 0a30BOM YPOBHE INOHATHUAMU:. MHOXCECTBO, JJICEMCHT MHOXCCTBA,
MMOAMHOXKECTBO, IIPUHAAJICIKHOCTD,

¢ 3a1aBaTb MHOXKCCTBA IICPCUHUCIICHUCM UX IJICMCHTOB;,



* HAXO/IUTh NepeceyeHne, 00beMHEHNE, TOIMHOXKECTBO B IPOCTEHUIINX CUTYaLUsX;

* IPUBOJIUTH PUMEPHI U KOHTPIIPUMEPHI JIJIsl TOATBEPKICHHS CBOUX BBHICKAa3bIBAHUM.

B noBce1HEBHOM JKU3HU U IIPU U3YYEHUH IPYIUX IPEIMETOB!

* HCIIOJIB30BaTh IpapuuecKoe MpeACTaBICHUE MHOKECTB AJIsl ONMCAHUS pealIbHBIX IPOLIECCOB U
SBJICHU, TIPU PEIICHUH 3a/1a4 JPYrUX y4eOHbIX MPEAMETOB.

Yucna

* paMOHAJILHOE YHCIO0, ApUPMETUIECKUN KBAIPATHBII KOPEHbD;

* OLICHMBATh 3HAYCHHUE KBAJAPATHOIO KOPHS U3 MOJOKUTEIBHOIO LEJIOT0 YHCIIA;

* Ppacro3HaBaTh PALlMOHAJIBHBIE U UPPALMOHAIBHBIC YHCIA;

* CpaBHMBATbH YHCIIA.

B noBce1HEBHOM KU3HU U IIPU U3YYEHUU APYIUX MPEAMETOB:

* OLICHMBATb PE3YJIbTATHI BEIYUCICHAN IIPH PEIICHUN IPAKTUYECKUX 3aa4;

* BBINOJIHATH CPABHEHHUE YUCEI B PEAJIBHBIX CUTYaLIUsX;

* COCTaBJIATh YHMCIIOBBIE BBIPAXKCHHs IIPH PELICHWHM NPAKTHYECKHX 3aJad M 3aJad U3 IPYrux
y4€OHBIX PEIMETOB.

Tostwcoecmeennvie npeodpazosanus

* HCIONB30BaTh (HOPMYJIBl COKPAIIEHHOTO YMHOXKEHHS (KBaIpaT CyMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAAPaTOB) JUIsl YIIPOLICHUS BBIUMCIICHUI 3HAUCHUI BBIpa)kEeHUI;

* BBINOJHATH HECJIOXKHBIE NMPeoOpa3oBaHMs JAPOOHO-THHEHHBIX BBIPAKCHUNH WM BBIPAKEHHNA C
KBaJIpaTHBIMU KOPHSIMH.

B noBce1HEBHOM JKM3HU U IPU U3YYEHHUH IPYTHX IPEIMETOB:

* IIOHMMAThb CMBICJ 3aIIUCH YMCJIA B CTAHAAPTHOM BUJIE;

* omepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM «CTAHIAPTHAS 3aIUCh YUCIIAY.

Ypasnenus u nepasencmea

* omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSMHU: PaBEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHUE,
KOPEHb YPAaBHEHHS, PEILICHUE YPABHEHMS,

* TPOBEPSTH CIIPaBEAJIMBOCTh YUCIOBBIX PABEHCTB;

* pelaTh KBaJpaTHbIE YpaBHEHMS 10 (popMyJsie KOpHEH KBaJpaTHOI'O ypaBHEHUS;

B noBceiHEBHOM KHU3HU U IPU U3YYEHHUH IPYTHX NPEIMETOB:

* COCTaBJIATh W PEIIATh JUHEWHBIE ypAaBHEHHUS INPU PEIICHUM 3a/ad, BO3HUKAIOIUX B APYTUX

y4eOHBIX MpeaMeTax.

Dynkyuu

* HaXOAWTb 3HaYEHHUE (PYHKLHUHU MO 3a/JaHHOMY 3HaYCHHUIO apryMEHTa;

* HaxOJUTbh 3HAYECHUE apryMEHTa I10 3a/laHHOMY 3HaYeHUIO (DYHKIIMU B HECTIOKHBIX CUTYaIUAX;

* OIpeAessATh MOJIOKEHUE TOUKH 0 €€ KOOpJAUHATaM, KOOPAUHATHI TOUKH I10 €€ MOJI0KEHUIO Ha
KOOpJAMHATHOM IUIOCKOCTH;

* 1o rpaduKky HaAXOAUTh OO0JAacTh OIpPEAENICHUs, MHOXECTBO 3HAUCHUH, HYIU (QYHKIHH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKM BO3pacTaHWs W YObIBaHMs, HauOoibliee M
HauMEHblIIee 3HAYeHUS (PYHKLUH;

* CTpOUTH rpaduK JMHEHHON PYHKIUY;

* TIPOBEpsITh, SBJISETCA JW JAaHHBIA Trpaduk rpadukoM 3agaHHOW QYHKIUU (JTMHEHHOM,
KBaJ[paTUYHOM, 0OpaTHON MPOMOPLUOHATIBHOCTH);

*  OHpeAeNATh NPUOIMKEHHbIE 3HAUCHHU KOOPIUHAT TOUKH IepeceueHus rpaduKoB (PyHKIMIA;

B noBce1HEBHOM JKHM3HU U IIPU U3YYEHUH IPYIMX IPEIMETOB:

* HCIIOJIBb30BaTh I'pa)MKU pealbHbIX MPOLIECCOB U 3aBUCUMOCTEH Ul ONpENeleHNs] UX CBOMCTB
(HanOoyplIMe W HAaUMEHBIIWE 3HAYCHHs, MPOMEXYTKH BO3pAcCTaHMs M YObIBaHHUSA, OO0JIACTH
MIOJIOKUTEIIbHBIX U OTPULIATEIbHBIX 3HAYEHUH U T.I1.);

* HCIIOJIb30BaTh CBOMCTBAa JNMHEWHOW (QyHKIMH M ee rpaduk MpH pelIeHUH 33434 U3 APYrHx
y4eOHBIX MPEIMETOB.

Texcmogvie 3a0auu

* pelaTh HECJIOXKHbIE CIOKETHBIE 3a/1a4l Pa3HbIX TUIIOB HAa BCE apu(MeTHUeCKHue AeHCTBUS;



* CTPOUTH MOJIENb YCJOBUS 3adaud (B BUAE TaOJMIIBI, CXEMbl, PUCYHKAa WU YpaBHEHUS), B
KOTOpOM J1aHbl 3HaYEHUsI ABYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C 1IEJIbIO MIOMCKA PEIICHUS
3aza4y;

* OCYHIECTBJIATH CIOCOO IMOMCKA pELICHMs 3aJadyd, B KOTOPOM pacCyKAE€HUE CTPOUTCS OT
yCJIOBHUS K TPEOOBAaHUIO HIIH OT TpeOOBAHMUS K YCIOBUIO;

* COCTaBJIATH IUIAH PELICHUS 33]1auu;

* BBIJIEJIATH dTaIlbl PEILICHUS 33a4H;

* MHTEPIPETHPOBATH BBIYUCIMTEIBHBIE pE3YJNbTAaThl B 3a7ade, MCCIEAO0BAaTh IOIYYEHHOE
peuieHue 3a1a4u;

* pelaTh HECIIOKHBIE JJOTUYECKHUE 3a1a4l METOAOM PACCYKICHUM.

B noBce1HEBHOM KU3HU U IIPU U3YYEHUU APYIUX MPEAMETOB:

* BBIIBATaTh TMIIOTE3Bl O BO3MOXHBIX IPEACIBHBIX 3HAYCHMSIX MCKOMBIX B 3a7a4e BEIMYUH
(menatb MPUKHUIIKY).

Hcmopua mamemamuku

* OIHUCHIBaTh OTJEJbHBIE BBIAAIOIIMECS PE3YIIbTAThI, IOJYUYEHHBIE B X0/I€ PA3BUTHSI MaTEMaTHUKU
KaK HAYyKH;

* 3HaTh NPHUMEpPHl MATEMAaTUYECKUX OTKPBITUH M HMX aBTOPOB, B CBSI3U C OTEUYECTBEHHOH M
BCEMUPHOMN UCTOPUEH;

* TIOHMMAaTh POJIb MaTEMATHKHU B pa3BUTHH Poccum.

Memoowvt mamemamuxu

* BBIOMpATh MOAXOJALIUN U3YUEHHBIH METOJ JUIsl pEIICHNs N3YYEHHBIX THIIOB MaTEMaTHUYECKHUX
3az1ay;

* IIPUBOAWTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYIKAIOIIEH NEHCTBUTEIBHOCTH
Y IPOU3BEJICHUSAX UCKYCCTBA.

BBIMTyCKHUK TIONYYUT BO3MOXHOCTh HAay4UThCs (11 OOeCreueHHss BO3MOXKHOCTH YCIIEIITHOTO

HPOJIOJDKEHHST 00pa30BaHusI HA 0a30BOM U yriyOJICHHOM YPOBHSIX)

Dnemenmovl meopuu MHOMCECE U MAMEMAMUYECKOU J102UKU

* ONEpPUPOBATh IMOHITHAMH: MHOMKECTBO, XapaKTEPUCTHUKM MHOYKECTBA, AJIEMEHT MHOXKECTBA,
MyCTO€, KOHEYHOE M OECKOHEYHOE MHOKECTBO, IOJJMHOXKECTBO, MPHHAICKHOCTD, BKIIOYCHNE,
PaBEHCTBO MHOXXECTB;

* u300pakaTh MHOYKECTBA U OTHOIIIEHUE MHOXECTB C TIOMOIIBIO KPYroB DUjepa;

* ONpeleNsiTh MPHUHAIIEKHOCTh HIEMEHTa MHOXKECTBY, OOBEIUHEHHUIO U MEPEeCEYCHHUIO
MHO>KECTB;

* 3aJaBaThb MHOXECTBO C IIOMOILBIO IEPEUHUCIEHUS DIIEMEHTOB, CJIOBECHOTO OIUCAHUS;

* ONEpUPOBaTh MOHITUSIMH: BbICKA3bIBAHWE, WCTUHHOCTh U JIOXKHOCTb BBICKA3bIBAHUS,
OTpHUIIAHWE BBICKA3bIBaHWM, OINEpPAllMd HAJ BBICKA3bIBAHUAMM: W, WM, HE, YCIOBHBIE
BbICKa3bIBaHUS (MMILTUKALIUN);

* CTpPOMTbH BBICKA3bIBaHUs, OTPULIAHMS BHICKA3bIBAHUM.

B noBcenHEBHOM JKU3HU U IIPU U3YYECHHUH IPYIMX IPEIMETOB:

* CTPOMTH LIENIOYKH YMO3aKIUEHUI HA OCHOBE UCIOJIb30BaHUS IPABUJI JIOTUKH;

* HCIIOJIb30BaTh MHOXKECTBA, ONEPALMU C MHOXECTBAMH, UX Ipaduyeckoe MpeacTaBlIeHUe s
OINHMCAHUs PEAJIBHBIX IIPOLIECCOB U SIBJICHUIA.

Yucna

* ONEpUPOBaTh MOHATUSAMU: MHOXECTBO HATYpPaJbHBIX YHCEI, MHOXKECTBO LEJIBIX YHUCEIl,

MHOKECTBO PAalMOHAJIBHBIX YHMCEJ, UPPALMOHAIBHOE YHUCIIO, KBaJAPAaTHBIM KOPEHb, MHOMKECTBO

NEHCTBUTENBHBIX YUCET,

* BBIIIOJIHATDH OKPYTJIEHUE PALMOHAIBHBIX YNCEN € 3aJaHHOM TOYHOCTBIO;

* CpaBHUBATh PAallMOHAJIbHBIE U UPPALMOHAJIbHBIC YHCIA;

* IPEJCTABIATH PALIMOHAILHOE YHCIIO B BUJE IECATUYHOM IpoOH

B noBce1HEBHOM JKM3HU U IIPU U3YYEHHUH IPYTMX IPEIMETOB:

* MPUMEHATh MpaBWia NPUOIMKEHHBIX BBIYUCICHUH IPU PELICHUH NPAKTHUYECKUX 3a7ad U
pelIeHnH 3a1a4 JPYTUX YUEOHbIX IPEIMETOB;



BBHITIOJHATH CPABHEHHE PE3YJIHTATOB BBHIYMCICHUH MPH PEIICHUN MPAKTHUYECKHUX 33]ad, B TOM
qyclie TPUOIMKEHHBIX BRIYUCIICHUN;

COCTaBIISITh M OIEHUBAThH YHUCIIOBBIE BHIPAKCHHS PU PEIICHUH MMPAKTUICCKUX 3a/1a4 U 33/1a4 U3
JOpYTux y4eOHbIX IPEIMETOB;

3aMMChIBATh U OKPYTJISTh YUCIOBBIC 3HAUCHUS PEalbHBIX BEJIMYMH C UCIOJIB30BAHUEM Pa3HBIX
CUCTEM U3MEPEHUSI.

Tootrcoecmeennvie npeobpazosanus

packiIaapBaTh HA MHOXKHTEIH KBaPATHBINA TPEXUJICH;

BBINOJIHATh TPEOOpPa3oBaHUsl JIPOOHO-PAIIMOHAIBHBIX BBIPAXKEHUN: COKpallleHHe JIpoleH,
MpUBEJICHUE anreOpanveckux JpoOel K oOIeMy 3HaMEHATEeNl0, CIIOXKEHUE, YMHOXKCHHE,
JeNieHne anreOpanyeckux apoOel, Bo3BeleHHE anreOpandeckoil ApoOW B HATYpPAIBHYIO H
OTPHIIATENILHYIO CTETICHB,

BBITIOJIHATH MIPE0OPa30BaHMs BEIPAXKEHUH, COIEPIKAIINX KBaJIpaTHbIE KOPHH,

BBIJICIISATH KBQJIpaT CYMMBI WJIH PA3HOCTHU JIBYWICHA B BBIPAKEHHSIX, COJIEPIKAIINX KBAIPATHbIC
KOpHH,

BBIMOJIHATH MPEOOPA30BaHMS BEIPAKECHUH, COJIEPIKAIINX MOTYJIb.

B noBcetHEBHOM KU3HU U IIPU U3YYEHUU APYTUX NPEIMETOB:

BBINOJIHATE NpeoOpazoBaHMsl alreOpanyeckuxX BBIPAKEHUM NpU pEHIeHWH 3ajad  Jpyrux
y4€OHBIX PEIMETOB.

Ypasnenua

OTIEpUPOBATH IOHATUSMHU: YPAaBHCHHUE, KOPCHDb YPABHEHHSI, PABHOCHIILHBIC YPaBHEHHsI, 00JIaCTh
OTIpeJIeIICHUS] YpaBHEHHS,

pemiath KBaJapaTHBIE YpPaBHCHWS W YpPaBHCHHS, CBOAWMBIC K KBaJPAaTHBIM C ITOMOIIBIO
TOKIECTBEHHBIX MTPEOOpPa30BAHNUN;

pemath ApoOHO-JIMHEHHBIC YPAaBHEHUS;

pelaTh MPOCTEHINIE UPpPAIlMOHAILHBIC YPABHECHUS;

pemaTh ypaBHEHUS CTIOCOOOM PA3JIOKECHHS Ha MHOKUTEII U 3aMEHBI IEPEMECHHOM;

pelaTh HECJIOXKHBIC KBaJpaTHBIC YPABHEHUS C TAPAMETPOM;

pelIaTh HECIOXKHBIC CHCTEMBI INHEHHBIX YPAaBHCHHI C TTapaMeTpaMH.

B noBceHEeBHOI KU3HU U TIPU U3YyYEHUU APYTUX IPEAMETOB:

COCTABJISTh W PEIIaTh KBaJpaTHBIC YpPaBHEHWs, YPaBHECHUS, K HUM CBOJAIINECS, CHCTEMBI
TUHEHHBIX YpaBHEHUH, TIPU PEIICHUU 3a7a4 APYTUX YIeOHBIX IPEIMETOB;

BBITIOJIHSATH OIICHKY TPAaBAOMOA00USI PE3yJbTaTOB, MOJIYYaEeMbIX MPHU PEIICHWW JTUHEUHBIX U
KBaJpAaTHbIX YPAaBHEHUH M CHUCTEM JIMHEWHBIX YpaBHEHUN IpU PEIICHUH 3ajad APYTrux
y4eOHBIX MPEIMETOB;

BBIOMpATh COOTBETCTBYIOIINE YPABHEHHUS, U UX CHCTEMBI JJIsi COCTaBJICHUS MaTeMaTHYEeCKOM
MO/IENIV 3aJaHHOM peabHOM CUTyallud WK MPUKIATHON 3a1a4H;

YMETh UHTEPIPETUPOBATH MOJIYUYEHHBIN NPHU PELICHUN YPAaBHEHUS, WIM CUCTEMBbI pe3yJbTaT B
KOHTEKCTE 3aJIaHHOM peaJIbHOM CUTYallMu WJIU MPUKIIAIHON 3a1a4u.

Dyukyuu

OTIEpUPOBATh TOHATHAMU: (PYHKIIMOHAIbHAS 3aBUCUMOCTh, (GYHKIMS, Tpaduk GYHKIWH,
crocoObl 3a1aHus (YHKIUH, apryMeHT M 3HayeHue (yHKIMH, 00JacTh ONpeAeNeHHs U
MHO)KECTBO 3HaYeHUH QyHKIUY, HYIH (YHKIUH, IPOMEKYTKN 3HAKOIIOCTOSHCTBA,

CTPOUTH IrpapUKH KBaJPATUUYHOW (QYHKLIUN, OOpATHON MPONOPIHMOHATLHOCTH, (DYHKIIMK BUA:
y = Vx;

UCCIe10BaTh (DYHKIUIO 10 ee rpaduKy;

HAXOJWUTh MHOXKECTBO 3HAUCHH, HYJIH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBaJpaTHYHOM (yHKIIH;

B noBcetHEBHOM KU3HU U IIPU U3YUYEHUU APYTUX MPEAMETOB:

WIIOCTPUPOBaTh C IOMOIIBIO TIpaduka peanbHYHO 3aBUCUMOCTb MM IpOLECC IO HX
XapaKTepUCTHKAM;



* HCIIONIb30BaTh CBOWCTBA M TpaduK KBaJpaTMYHOM (PYHKIUHM NPU PELICHUHU 3a/ad U3 APYrHX
y4eOHBIX MPEIMETOB.

Hemopusa mamemamuru

* XapaKTepHu30BaTh BKJAJ BBIJAIOUIMXCS MAaTEMaTHMKOB B pa3BUTHE MAaTE€MaTHMKM M HHBIX
Hay4HbIX o0JacTeii;

* TOHHWMATH POJIb MATEMATHKH B pa3BuTHH Poccuu.

Memoovr mamemamuku

* Hcnomnb3ys H3y4eHHBIE METO/IbI, IPOBOIUTH JOKA3aTEIbCTBO, BBIMOIHATE OIIPOBEPKEHHE;

* BBHIOMpATh U3YUYEHHBIE METOJIbI U X KOMOMHAIINY JIJIsl pEIICHUS MaTeMaTUYECKHX 3a/1a4;

* HCIIOJIb30BaTh MAaTE€MaTHUYECKUE 3HAHUS JAJI OINMCAaHUS 3aKOHOMEPHOCTEH B OKpy’Karollen
JeHCTBUTENIFHOCTH U IPOM3BEACHUAX UCKYCCTBA;

* MPUMEHATh NPOCTEHIINE NPOrpaMMHBIE CpPEACTBA U  BJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEILICHUU MaTEMAaTUYECKUX 3a/1ay.

Conep:xxanue y4eOHOro npeamera

1. Hepasencmea.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. [lousieHHOE CIIOKEHHME M YMHOKEHUE YHMCIIOBBIX
HEpPAaBEHCTB. JINHENHbBIE HEPABEHCTBA C OJJHOM NIEPEMEHHOMN U UX CUCTEMBI.

OcHnosénasi  yenb — O3HAKOMHTBH YYAIlIUXCSl C NPUMEHEHHEM HEPaBEHCTBA JJII OLIEHKH
3HaUEHUN BBIPAXKEHMUH, BbIPA0OTAaTh yMEHHWE pEIlaTh JIMHEHHbIE HEPAaBEHCTBA C OJHOM
NepeMeHHON 1 uxX cuctembl. CBONCTBA YMCIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3y, Ha KOTOpPOH
OCHOBAHO pEUICHUE JIMHEHHBIX HEPAaBEHCTB C OJHOM NepeMeHHOM. TeopeMbl O MOYIEHHOM
CIIO)KCHMHM M YMHOXXCHMM HEPAaBEHCTB, HAXOAWUTH NPUMEHEHHE IIPHU BBIIOJHEHUU INPOCTEHIINX
yOpaXHEHUH Ha OLEHKY BBIPAXEHMH IO METONy rpaHull. BBoasdTcs mMoHATHS aOCOIOTHOM
MOTPEUIHOCTH M TOYHOCTH NPHUOIMKEHUS, OTHOCUTENBHOM MOTrPEIIHOCTH. YMEHHs MHPOBOAUTH
NENYKTUBHBIE PACCYKICHUS IMOJIYy4alOT Pa3BUTHE KaK IIPHU JOKA3aTeIbCTBAX YKAa3aHHBIX TEOPEM,
TaK Y IIPU BHINIOJHEHUH YIPAKHEHUM Ha JOKa3aTeIbCTBA HEPABEHCTB.

B cBs3M C pemeHneM JMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM: NAeTCs IMOHATHE O
YHCIIOBBIX IPOMEKYTKAX, BBOJSATCS COOTBETCTBYIOIIME HAa3BaHUs U 0003HaueHus. PaccMorpenuio
CHUCTEM HEPABEHCTB OJHOM NMEPEMEHHOM IMPEAIIECTBYET O3HAKOMIIEHUE YYAIIHUXCS C ITOHATHIMU
nepecevyeHust 1 00beIMHEHUSI MHOKECTB.

[Ipu pemieHnn HEPABEHCTB UCIOJIB3YIOTCS CBOMCTBA PAaBHOCUIIBHBIX HEPABEHCTB, KOTOpPbIE
Pa3bIACHAIOTCS Ha KOHKpPETHhIX MpuMepax. Ocoboe BHMMaHHUE CIEAyeT YIeNIUTh OTpaboTKe
yYMEHHsI pelIaT MpoCTeHInne HepaBeHCTBa BHaa ax>D, ax<b, ocTaHOBHMBHIHMCH CIEIMANIBHO Ha
ciydae, korna a <0.

B 310l TeMe paccMaTpHBaeTCs TaKK€ PEILICHUE CUCTEM JBYX JIMHEHWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM, B YaCTHOCTU TaKUX, KOTOPBIE 3aIIMCAHbI B BUJE ABOMHBIX HEPABEHCTB.

2. Keaopamuunan ghynxyus.

Oynkius. CpoiictBa (Qynkuuil. KsagpaTsbiii TpexuneH. PasnoxeHue KBaapaTHOTO
TpexwieHa Ha MHOXUTeIU. DyHKIus y = ax’ + bx + ¢, ee cBoiicTBa U rpaduk. CreneHHas
byHKLuS.

OcnoeHnas yenb — pacIIUPUTh CBEIECHUS O CBOMCTBAaxX (YHKLUI, 03HAKOMHTbH YyYalUXCs
CO CBOWCTBaMH U TpaKOM KBaJpaTHUHON (PYHKIUH. I

B nHauasie TeMbl cucTeMaTU3UPYIOTCS CBeAeHHA O (PyHKIMAX. [IOBTOpsAIOTCS OCHOBHBIE
NOHATUS: (DYHKIMS, apryMeHT, o0yacTh ompeaeneHus (yHKUuH, rpaduk. JlaroTcs NMOHATHS O
BO3PACTaHUM U YObIBAaHMM (QYHKILHH, IPOMEKYTKaX 3HAKOIOCTOSHCTBA. T€M CaMbIM CO31aeTcCs
0a3a ;751 yCBOCHHMSI CBOMCTB KBAJPAaTHUYHOW M CTENEHHON (YHKIMH, a TakXkKe ISl AalbHEHIIero
yriyoaeHus QyHKIMOHAIBHBIX MTPEICTaBICHUM TPU N3y4EHUH Kypca ajlreOpbl M Hayasl aHaJIn3a.

[loaroToBUTENPHBIM IIATOM K HM3YYEHHIO CBOWMCTB KBAJAPAaTHYHON (YHKIUH SBISETCS
TAaK)K€ PACCMOTPEHHME BOIPOCA O KBAaJPATHOM TPEXWIECHE M €ro KOPHAX, BBIACICHUHM KBajapara
JBY4JICHA U3 KBAaJPaTHOI'O TPEXWICHA, PA3JI0KEHNUN KBaJAPATHOIO TPEXUIECHA HA MHOKUTEIIH.



N3yuenne kBajpaTUYHON (YHKUIMU HAYUHAETCS C PACCMOTPEHUS (QYHKIUH y = ax®, ee
CBOMCTB U 0cOOEHHOCTEN rpaduka, a Takke APYTruX YaCTHBIX BUJOB KBAJAPAaTUYHON (YHKIIMU —
byHkuui y = ax® + b, y=a(x - m)z. OTu cBeJEHUS HCNOJIb3YIOTCS NPU M3YYEHHUU CBOMICTB
KBaJpaTHIHON (PYHKIIMU 0O0IIero Buaa. BaxxHo, 4To0bI yqamuecs MoHsIIH, 4To rpaduk GyHKITIH
y = ax’ + bx + ¢ MOKeT GbITh NOJy4YeH U3 rpaduka QyHKIMM y = aX” ¢ TOMOUIbIO JIBYX Ia-
pamnenbHbIX mnepeHocoB. [lpuemsl moctpoeHuss rpaduka (GyHKOUH Y = ax’> + bx + ¢
0TpalaTHIBAIOTCSI HAa KOHKPETHBIX Hpumepax. IIpu 3ToM ocoboe BHUMaHHME CIEAYET YACTUTDH
(GOpPMHPOBAHUIO Yy YYaIIMXCSl YMEHHUS YKa3blBaTb KOOPJIMHATHI BEPIIMHBI Napaboibl, €€ OCh
CUMMETpPHH, HAIlpaBJICHHE BETBEH Mapadobl.

[Tpn n3yueHun 3Toil TeMbl AanbHENIIee pa3BUTHE NOTY4aeT YMEHHE HaXOAUTh 110 rpaduKy
MIPOMEKYTKH BO3pacTaHHUsi M yObIBaHMSA (DYHKIMM, a TaKKe MPOMEXKYTKH, B KOTOPBIX (DYHKIIHA
COXPAHSIET 3HAK.

Vyariuecss 3HaKOMSITCSL CO CBOMCTBaMH CTEHEHHOW (QYHKIMH y = X' OpPH YETHOM U
HEYETHOM HaTypaJIbHOM IOKazarene 1. BBoauTcs moHsATHE KOpHA N-iMl cTeneHu. OHM MOJY4aroT
IIPE/ICTABICHUE O HAXOKJICHUM 3HAUEHUIN KOPHS C IOMOIIBIO KaJbKYJIATOPa, IPUYEM BhIpaOOTKA
COOTBETCTBYIOUIMX YMEHHH He TpeOyeTcs.

3. Hepasencmea c 00HOIl nepemenno

Ilenble ypaBHeHUs. J[poOHbIe palnoHanbHble ypaBHeHUs. HepaBeHCTBa BTOPOH CTENEHHU ¢
OJIHOU MepEMEHHON. MeTo1 HHTEPBAJIOB.

Ocnoenas yenb — CHUCTEMATU3UPOBAaTh M OOOOIINUTH CBEACHUS O PELICHUM LENbIX U
IpOOHBIX PALMOHATBHBIX YPaBHEHHH C OJHOW IMEpeMeHHOW, c(OpMHpPOBATH YMEHHE peIlaTh
HEpaBECHCTBa BUJa ax2 + bx + ¢ >0 wnu aX2 +bx+c <0, rme a#0.

B sTo#1 Teme 3aBepiiaeTcs U3y4EeHHE PAlMOHAIBHBIX YPABHEHUIN C OJHOM IepeMeHHOU. B
CBSI3U C 3TUM IPOBOJAUTCS HEKOTOpOoe 0000IieHue U YriyOleHue cBeleHUil 00 ypaBHEHHUSX.
BBozATCS MOHATHS LENOr0 pallMOHAIBHOTO YPABHEHHUs U €r0 CTEIEHU. Y4Yalluecs 3HAKOMSATCA C
pELICHUEM YpPAaBHEHUN TpPETbEH CTENEHM M YETBEPTOM CTENEHM C MOMOULIBIO DPA3JIOKEHUS Ha
MHOXHTEJIM W BBEACHUSA BCIIOMOTAaTENIBHOM NEPEMEHHOM. MeETOoJ pElIeHMs YpaBHEHUN ITyTeEM
BBEJICHUSI BCIIOMOTATEJbHBIX MEPEMEHHBIX Oy/eT HIMPOKO HCIIOJIb30BaThCs B JajbHEHIIEM HpU
pELIEHUN TPUTOHOMETPUYECKUX, JOrapu(PMUUECKUX U IPYTUX BUAOB YPaBHEHUH.

PacmmpsitoTcst cBefileHMs O pelleHUHM IPOOHBIX PAlMOHAIBHBIX YpaBHEHUH. Yuaruecs
3HAKOMSTCS ¢ HEKOTOPBIMHU CIIEIMAIBHBIMU IPHEMAaMU PEIICHMS TAKUX YPABHEHUM.
dopMHpoBaHUE YMEHUI peniaTh HEpaBEHCTBA BUIA ax’ + bx + ¢ > 0 wm ax’ + bx + ¢<0, rre a # 0
, OCYIIECTBIIIETCS C OTIOPOM Ha CBEJIEHUS O IpaduKe KBaAPATUUHON (YHKIINU.

VYyamuecs 3HAKOMATCA C METOAOM HMHTEPBAJIOB, € IOMOILBIO KOTOPOIO pEeIIarTCs
HECJIO’KHBIE PALIMOHAJIBHBIE HEPABEHCTBA.

4. Hepasencmea c 06ymsa nepemerHHbvimu
VYpaBHeHHe c AByMs NepeMeHHbIMH U ero rpaduk. CuUCTeMbl ypaBHEHMH BTOPOW CTENEHHU.
Pemenne 3amay ¢ IOMOLIBIO CUCTEM YpaBHEHUU BTOpOM creneHu. HepaBeHncTBa ¢ AByms
IIEPEMEHHBIMHU U UX CHCTEMBI.

Ocnosénas yenp — BbIpabOTaTh yMEHHE peLIaTh MPOCTEHIIME CHUCTEMBI, COJAEpKallue
YpPaBHEHHE BTOPOM CTENEHU C JBYMs IIEPEMEHHBIMH, M TEKCTOBBIE 3alayd C IOMOULIBIO
COCTABJICHUS TAKUX CUCTEM.

B nmanHOil Teme 3aBepliaeTCsd WM3YyYEHHE CUCTEM YPABHEHHH C JBYMS MEPEMEHHBIMH.
OcHOBHOE BHUMaHHE YAEIAETCS CUCTEMaM, B KOTOPBIX OJHO M3 YPaBHEHMH IEpPBOM CTEIEHH, a
Jpyroe BTOPOil.

W3BecTHBIN ydammmMces crocod MoACTaHOBKUA HAaXOAWT 37€Ch JalbHEHIIee MPUMEHEHUE U
IIO3BOJIIET CBOAMTD PELICHUE TAKUX CUCTEM K PEIICHUIO KBaJPATHOTO YPABHEHHUS.

O3HaKOMJIEHHE Y4YalllUXCs C MPUMEPAMM CHUCTEM YpPaBHEHHWIl C JIByMs NI€PEMEHHBIMH, B
KOTOpbIX 00a ypaBHEHHMs BTOPOM CTENEHH, JOJDKHO OCYLIECTBIATHCA C  JOCTAaTOYHOM
OCTOPOKHOCTBIO U OTPAaHUYUBATHCS MPOCTEUITUMU IPUMEPAMHU.

[lpuBneueHre W3BECTHBIX YydallUMcs TI'paUKOB IO3BOJSIET IMPUBECTH MPUMEPHI
rpau4ecKoro penieHus: cucreM ypaBHeHui. C moMomIp0 rpaduuecKux MpeCTaBIeHIUH MOXXHO



HarJISIIHO MOKa3aTh yYalluMCs, YTO CUCTEMBI JBYX YPaBHEHUH C JABYMs NEPEMEHHBIMHU: BTOPOM
CTENEHN MOTYT HMETh OJIHO, /IBA, TPH, YETHIPE PEIICHUS UJIK HE UMETh PEIICHUH.

Pa3zpaboTanHblii MaTeMaTHUECKUIl ammapaT IMO3BOJSET CYIIECTBEHHO PACIIMPHUTH Kiacc
COJIepKATEIbHBIX TEKCTOBBIX 3a/a4, PEIIAEMbIX C IOMOIIbIO CUCTEM YPaBHEHUM.

N3yuenue Tembl 3aBepIIaeTCsl BBEICHUEM MOHATHM HEPABEHCTBA JBYMS MEPEMEHHBIMU U
CHUCTEMBl HEPAaBEHCTB C JABYMsI mepeMeHHbIMU. CBeaeHUs O rpadukax ypaBHEHHH C JByMs
MEPEMEHHBIMU UCMOIB3YIOTCS MPU WUIIOCTPALlUM MHOXECTB PEIIEHUN HEKOTOPBIX MPOCTEUIINX
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmut npUKIAOHON MaAmMEMAMUKU.

Martematnueckoe moaenupoBanue. [IpouentHeie pacuersl. [IpubamkeHHbIEe BHIYUCICHUS.
OcHoBHBIE TpaBwiIa KOMOMHATOpUKH. OTHOCUTENBbHAsS YacTOTa W BEPOSITHOCTh CIy4ailHOTO
coObITusa. Knnaccuueckoe omnpeneneHue BeposiTHOCTH. HauanbHble CBeIEHUSI O CTATUCTHKE.

OcHoeHas yelb — O3HAKOMUTH YYAIUMXCSl C MOHATHSIMU IEPECTAHOBKH, pa3MELEHUS,
COUYETaHUs] M COOTBETCTBYIOIIMMHU (GoOpMylaMu Ui TMOJACYETa WX YHWCIA; BBECTH TOHATHS
OTHOCHUTEIILHOW YaCTOTHI U BEPOSATHOCTH CITYIAHOTO COOBITHS.

W3ydeHre TeMbl HAYMHAETCS C PEIIeHUs 3a/lady, B KOTOPBIX TPEOYeTCs COCTaBUTh T€ WUIIU
WHBIC KOMOMHAIIMH AJICMEHTOB W MOJACYUTATh WX YUCIO. Pa3bicHAETCS KOMOMHATOPHOE TIPABHIIO
YMHOKEHUS, KOTOPOE MCIONb3YeTCsl B JalbHEHIIEM MpU BeIBOJAE (OpMYN ISl MOJACYETa YHUCIIa
MEePECTAaHOBOK, pa3MelIeHu u codeTaHuil. [Ipu u3yueHWM NaHHOrO MaTepuaia HEOOXOIUMO
oOpaTUTh BHUMAHUE Y4YalIUXCAd HA pa3Iuuue TMOHITHH «pa3MEUIeHHe» U «COYeTaHUey,
c(hOpMHUPOBATH Y HUX YMEHUE OINPEIeIsATh, 0 KAKOM BUJIe KOMOMHAIIUN UIET Peub B 3a1a4e.

B nanHONl TeMe ydwammecss 3HAKOMATCS C HAyaJbHBIMM CBEICHMSIMU W3 TEOPUHU
BEPOSITHOCTEH. BBOOUTCS TOHATHE «CIIydailHOE COOBITHE», «OTHOCHTENBHAS YacTOTay,
«BEPOSITHOCTh CIIY4aflHOTO COOBITHs». PaccmaTpuBalOTCd CTaTUCTHYECKUA W KIACCHUYECKHA
MOAXOJBI K OIPEICICHUIO BEPOSTHOCTH CIIY9alHOTO COOBITHSA. BaxHO 0OpaTHTh BHHMaHWE
YYAIIUXCS HAa TO, YTO KJIACCHYECKOE OMpPENESICHUE BEPOATHOCTU MOYKHO MPUMEHATH TOJBKO K
TaKHM MOJICIISIM PEATbHBIX COOBITHMN, B KOTOPBIX BCE MCXOIBI SBIISIOTCS PABHOBO3MOXHBIMHU.

6. YHucnoewvle nocnedosamenvnocmu.

UucnoBble MOCIENOBATEIBHOCTH. ApH(MeTHYecKass W TeOMETpHYeCKas MpPOTPECCHU.
@opMmynibl N-TO 4YieHa U CyMMBl MEPBBIX N WICHOB Mporpeccud. beckoHedyHO yObIBaromias
reoMeTpHyYecKast MPOrpeccusl.

OcHosHas yenb — 1aTh MOHATHS 00 apupMeTHYECKON U TeOMETPUUYECKON MPOrpeCcCUsix
KaK YMCJIOBBIX MOCIIE0BATENLHOCTAX 0COO0r0 BUA.

[Ipy um3yyeHuum TEMBbl BBOAUTCS MOHSATUE IOCJIEIOBATEIBLHOCTH, PAa3bSCHAETCS CMBICI
TepMHUHA «N-H WIEH IMOCJIEeI0BATEILHOCTHY, BHIPA0ATHIBAETCS YMEHHE HCIIOIh30BaTh WHICKCHOE
o003HaYeHHE. DTU CBEJICHUS HOCAT BCIIOMOTATENbHBIA XapaKTep U UCHONB3YIOTCS AJSl U3y4eHUS
apumMeTHuyeCcKoil U reOMEeTPUUECKON MPOrpeCcCHil.

PaGora ¢ ¢opmynamu N-ro 4iieHa U CYMMBI IEPBBIX N YWICHOB IPOTPECCUi, TOMUMO CBOETO
OCHOBHOT'O  HAa3HA4€HMs, I[I03BOJSET HEOJHOKPATHO  BO3BPAILATBCA K  BBIYHUCICHUSAM,
TOKJIECTBEHHBIM MTPEOOPa30BAHUSM, PEIICHUIO YPAaBHEHH, HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTcs XapakTEepUCTHUYECKHE CBOMCTBA apu(PMETHUYECKON U T€OMETPUYECKOM
MIPOTPECCUM, UTO MO3BOJISET PACIIUPUTH KPYT MPeAsiaraeMbIX 3a/1au.

1. Anzeopa 6 ucmopuueckom pazsumuu

3apoxxaeHue anreOpbl, KHATAa O BOCCTAHOBICHHWU W TPOTHBOIOCTaBICHUHM Myxammena
anb-Xopesmu. Hcropust popmupoBaHUs MaTeMaTHYECKOTo si3bika. MCTOpusi pa3BUTHS MOHATHUS
byHKIMH.

JL.®. Marnunkwmii. ILJI. YeOprme. H.M. JloGaueBckuii. B.f. BynskoBckuii. A.H.
Konmoropos. @. Buer. I1. ®epma. P. [lexapt. H. Tapranes. 1. Kapgano. H. AGens. b. TTackains.
JI. IInzanckuii. K. I'aycc.

8. Iloemopenue (umozosoe)

Ocnosnas yenv. [loBTOpUTH, 3aKpenuTh U 0000mMTH OCHOBHBIE 3YH, momydeHHbie B 9

KJiacce.



TemaTnyeckoe MJIaHMpOBaHHeE

ypoKa

Paznen, Tema

KOJI-BO
qaCoB

OCHOBHBIEC BUJIEI JCATCIbPHOCTH

1-21

HepaseHctBa

21

Pacnosnasams 1 IpUBOAUTH IPUMEPHI UUCIIOBBIX HEPABEHCTB,
HEPABEHCTB C IEPEMEHHBIMU, TMHEWHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM, IBOMHBIX HEPABEHCTB.

Dopmynuposamn:

onpeoenenus: CpPaBHEHUS JIBYX UHCEJ, PEILECHUS HEPABEHCTBA C
OJIHOH NEpEMEHHON, PABHOCUIIBHBIX HEPABEHCTB, PEILICHUS
CHUCTEMBbI HEPABEHCTB C OJIHOM NepeMEHHOM, 00nacTu
OIIPEJICIICHNUS BBIPAXKCHMUS;

€60licm6a YUCIIOBBIX HEPABEHCTB, CII0KEHUS U YMHOKECHHUS
YHCJIOBBIX HEPABEHCTB

/lokazvieams.: CBOMCTBA YHCIIOBBIX HEPABEHCTB, TEOPEMBI O
CJIOKEHUH U YMHOXEHHUH YMCIIOBBIX HEPABEHCTB.

Pewamy nuHeliHble HEpaBEHCTBA. 3aNUCHIBATh PELLICHUS
HEPABEHCTB U UX CUCTEM B BUJIE YUCIIOBBIX IIPOMEXKYTKOB,
00BbeIMHEHHS, IEPECEUEHUS YUCIOBBIX IPOMEXKYTKOB. Permiath
CUCTEMY HEPABEHCTB C OJJHOM nepeMeHHOM. OLleHnBaTh
3HauyeHue BbIpakeHus1. M300paxaTh Ha KOOPAMHATHOMN MPSAMOi
3a/laHHbIE HEPABEHCTBAMH UMCIIOBBIE IPOMEKYTKH
Kontpoabnas padora Nel no reme «HepaBeHcTBa»

22-58

KBagparnunas
G yHKIHS
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Onucvigams TIOHSATHAE PYHKIIUU KaK TPaBUIIA,
YCTaHABJIMBAIOLIETO CBSA3b MEXK/Y DJIEMEHTAMU JIBYX MHOXECTB.
Dopmynuposamo:

onpedenenus: Hyls QYyHKINHU; TPOMEXKYTKOB 3HAKOTIOCTOSTHCTBA
byHkuy; GyHKIMH, Bo3pacTaromien (yobiBaroleii) Ha
MHOX€eCTBE; KBaJ]paTUYHOM ()YHKIIMHU; KBaJPATHOTO
HEPABEHCTBA,

ceoticmea KBaJIpaTUIHOMN (pyHKIMH;

npasuia ocTpoeHus rpaduKkoB PyHKIUI C TOMOIIBIO
npeoOpa3zoBanuii Buma f(x) — f(x)+a;

f(X) — fix + a); f(X) — kf(x).

Cmpoums rpaduku GyHKIMHI ¢ TOMOIIBIO TPe0Opa30oBaHUN
Buna f(x) — f(x) + a;

f(xX) — fix + a); f(x) — kf(x).

Cmpoumuw rpaduk kBagpaTuaHon Gyukmuu. [1o rpaduky
KBaJpaTUYHON ()YHKIIMU ONMCHIBAThH €€ CBOMCTBA.

Onucviéams cCXeMaTUYHOE PACIIONIOKEHUE apaboIbl
OTHOCHTEIIEHO OCH a0CIIMCC B 3aBHCUMOCTH OT 3HaKa CTapIIero
Kod(duIMeHTa U TUCKPUMUHAHTA COOTBETCTBYIOIIETO
KBaJPaTHOIO TpéxuiieHa. Pewams KBaAPAaTHBIE HEPABEHCTBA,
UCIIOJIB3YS CXEMY PACIOJIOKEHUS TapadoIibl OTHOCUTENBHO OCH
abcuucc.

Onucviéams rpapUUecKUiil METOI PEIICHUS CUCTEMBI IBYX
YPaBHEHHH C IByMS MIEPEMEHHBIMH, METOJ] IOICTAHOBKH U
METO/I CIIOKEHHUSI ISl pEIICHUs CUCTEMBI ABYX YpaBHEHHI ¢
JIBYMsI IEPEMEHHBIMH, OJTHO U3 KOTOPBIX HE SBISETCS JTHHEHHBIM.
Pewams TexcToBBIC 3a]a4H, B KOTOPBIX CHCTEMA JBYX
YpaBHEHHH C IByMS NIEPEMEHHBIMH SBIISIECTCS MaTEMaTUIECKOM
MOJIETIBIO PEATLHOTO MPOoliecca, 1 MHTEPIPETUPOBATh Pe3yIbTaT




pELICHHSI CUCTEMBI

IIpusooums npumepsi MaTEMAaTUIECKUX MOJIEJIEH pPeaTbHbIX
CUTYallUii; IPUKJIAIHBIX 3a/1a4

Onucvieams dTanbl PEIICHU TPUKIAJHON 3a1auH.
KonTpoabnast pabora Ne2 no reme «KBagparnunas
(¢pyHknus, ee rpauk u cpoiicrea». KonrponbHas padora
Ne3 no teme «Pemenue KBaApaTHbIX HepaBeHCTB. CHcTeMBbI
YPABHEHMH C JBYMsI lepeMEeHHbIMM)

59-79

YucioBble
OCIE€10BATEIbHOCTH
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Ilpusooums npumepul: OCIEI0BATEIIBHOCTEN; YUCIOBBIX
MOCe0BaTeIbHOCTEH, B YACTHOCTH apu(PMETHIECKOM 1
reOMETPUYECKON NMPOTPECCUI; NCITOIb30BAHNUS
MIOCJIEIOBATENILHOCTEN B PEAIbHOM KU3HU; 3a7a4, B KOTOPBIX
paccMaTpUBalOTCS CyMMbI C 0E€CKOHEYHBIM YHUCIIOM CJIaraeMblX.
Onucvléamy: TIOHATHE MTOCIIEI0BATEIBHOCTH, YI€HA
MOCJIEI0BATEILHOCTH, CIIOCOOBI 3a/1aHUS NTOCIIE0BATEIbHOCTH.
Buviuucnsims 4iaeHbl IOCIEI0BATENBHOCTH, 3aJaHHON (hopMyIoit
N-TO YJeHa WU PEKYPPEHTHO.

Dopmynuposams.

onpedenenus: apuhMEeTUIECKON MTPOTPECCHH, T€OMETPHUIECCKOM
IIPOrpeccuu;

c60ticmea 4JIEHOB FeOMETPUYECKON U apuMeTHyecKoit
IIPOTPECCUM.

3aoaeams apuMeTHIECKYI0 U TEOMETPUUECKYIO TPOrPeccuun
PEKYPPEHTHO.

3anucvieamo 1 nosicnsams GopMysIbl OOIIETO YjieHa
apu(MeTHUECKOM U TeOMeTPUYECKON POrpeccuil.

3anucwvieamov 1 0okazvieams: HOPMYIIBI CYMMBI N MEPBHIX YWICHOB
apu(dMeTHUecKoi u reoMeTpuyecKoi mporpeccuit; Gopmyisl,
BbIpakarollre CBONCTBA YJICHOB apU(PMETHUECKON 1
reOMETPUUECKON MPOIPECCUN.

Buiuuciams cyMmmy O€CKOHEYHOM T€OMETPUUYECKOM MPOTPECCHH,
y xoropoit |q| < 1. [IpencraBnsats GECKOHEUHBIE TIEPUOAHUECKHE
npoOu B BHje OOBIKHOBEHHBIX. KoHTpoJsibHasi padora NeS mo
Teme «YnciioBbIe MOCIe0BATEIbHOCTH

79-99

IloBTOpEHue u
cUCTeMaTH3alus
yueOHOTo MaTepuaia
3a KypC OCHOBHOM
IIKOJIBI
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OcCyIecTBIATh CaMOaHadN3 W KOHTPOJb CBOCH y4eOHOI
nestenbHOCTH.  (Oco3HaBaTh HEOOXOAMMOCTh W Ba)KHOCTh
W3y4YCHHUS IPEAMETA

Hroro

99y




