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PABOYASA ITPOT'PAMMA
1o yueonomy npeamery «AJI'EBPA»
[ KJ1acc

(ocHOBHOE 001I€E OOpa3oBaHuE)



INOACHUTEJIbBHAS 3AIINCKA

Jannast paboyasi mporpaMMa paccuuTaHa Ha U3ydeHue anreOpsl B 7 kiacce Ha 0a30BOM YpPOBHE U
COCTaBJICHA Ha OCHOBE CJICAYIOIIUX JTOKYMEHTOB:

* CranznaptoB HoBoro nokosienuss @I'OC ocHOBHOro 001IET0 00pa30BaHuUs,

* [Iporpammel o anredpe k yueOHHKY AJisi 7 Kiacca 061eo0pa3zoBaTelibHbIX 1KoJ aBTopoB 0. H.
MakapsrueBa, H.I'. Munntok, K.W. Hemikos, C.b. CyBoposa,

» DenepalibHOrO TMEpeyHs YYECOHUKOB, YTBEP)KIECHHBIX, PEKOMEHJIOBAHHBIX (IOMYIIEHHBIX) K
HCIIOJIb30BaHUIO B 00pa3oBaTelIbHOM Ipoliecce B 00pa3oBaTeNbHBIX YUPEKICHHIX, PEaTU3YIOMINX
MporpamMMBbl 00IIIeT0 00pa30BaHMs,

* MakapsrueB 0. H. Anrebpa: 7 xi. / FO. H. Maxkapserues, H. I'. Munmok, K. Y. Hemkos, C. b.
CyBopoBa. — M.: [Ipocsemienue,2021.

aoauu:

- OBJIQJICHHE CHCTEMOIl MaTeMaTUYeCKUX 3HAHUW U YMEHHI, HEOOXOAMMBIX AJIsi NMPUMEHEHUsS B
IIPaKTUYECKON AESITEIbHOCTH, U3YYEHUN CMEKHBIX JUCLIUILINH;

- MHTEJUIEKTyaJbHOE pa3BUTHE, (OPMHUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOJUMBIX YEIIOBEKY JUIS
MIOJTHOLEHHON JKU3HU B COBPEMEHHOM OOIECTBE, CBOMCTBEHHBIX MAaTEMAaTUYECKOH JeATeNbHOCTH:
SCHOCTU M TOYHOCTH MBICIM, HWHTYWULHH, JIOTHUYECKOIO MBIIUIEHUS, IPOCTPAaHCTBEHHBIX
IIPEJCTABICHUH, CTIOCOOHOCTH K IIPEOI0JIEHUIO TPYAHOCTEH;

- (opMHUpOBaHHE TPEACTABICHUI 00 HIESX M METOAAaX MAaTEeMAaTHKH KaK YHHUBEPCAIBHOTO SI3bIKA
HAayKM WU TEXHUKH, CPEICTBA M MOJEIMPOBAHUSA SIBJICHUH M IPOLIECCOB, YCTOMYMBOIO HHTEpeEca K
IIpEeIMETY;

- BOCIIMTaHHUE KYJbTYphl JINYHOCTH, OTHOLIEHHS K MaTe€MaTHKe KaK K 4acTH OOIIeueNoBeUecKOM
KYJIbTYpBI, HTparoieil 0coOyIo poiib B 00IIECTBEHHOM Pa3BUTHH;

- BbIsIBJIEHUE U (POPMHUPOBAHNE MATEMAaTHUECKUX U TBOPUYECKUX CIIOCOOHOCTEM.

1.INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEIMETA

[IporpamMma TO3BOJsIET J0OMBATHCS CIENYIOIIMX pPE3YJIbTaTOB OCBOCHMS 00Opa30BaTeNIbHON
MIPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs:

JUYHOCMHbIE:

1) OTBETCTBEHHOTO OTHOILIEHUS K YYEHHIO, TOTOBHOCTM M CHOCOOHOCTH O0OydYaromuxcs K
CaMOPa3BUTHUIO U CaMOOOPA30BaHMIO HA OCHOBE MOTUBAIMM K 00YUEHHIO U TO3HAHUIO;

2) QopmupoBaHus KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOLIEHHMM M COTPYJHHYECTBE CO
CBEpCTHMKAMHM, CTapUIMMM M MIAQIMUMH B 00pa30BaTeNbHOM, y4eOHO-UCCIEeI0BaTEIbCKOMN,
TBOPUYECKOH U IPYrHX BUJAX JNESTEIbHOCTH;

3) yMeHus SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOM M MMUCbMEHHON pe4H, TOHUMATh
CMBICJI IOCTaBJICHHOM 3a/1auu, BBICTPaUBaTh apryMEHTAIIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPBI;

4) mepBOHAYAIBLHOIO TIPEACTABICHUS O MaTeMaTHYecKOM Hayke Kak cdepe 4YeaoBe4ecKoi
JeSTeNIbHOCTH, 00 ATanax e€ pa3BUTH, O €€ 3HAYMMOCTH JIJIsl pa3BUTHS LIMBUIIN3ALINN;

5) KPUTUYHOCTH MBILIUICHHS, YMEHHUS PACMO3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh TUMOTE3Y OT (aKTa;

6) KpeaTUBHOCTH MBIIUICHUS, HMHULMUATUBBI, HAXOAYMBOCTH, AaKTUBHOCTH TpPU pEIICHUH
apu(pMETHUYECKUX 3a]1aY;

7) yMEHHsI KOHTPOJIUPOBATh MPOLECC U Pe3yabTaT yueOHOM MaTeMaTH4eCKOl eI TebHOCTH;

8) dopmupoBaHusi CIIOCOOHOCTH K IMOIMOHAIBLHOMY BOCTIPHUSITHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, peLICHNUN, PacCyKICHUN;

Memanpeomemuule:

1) cnocoOHOCTH CaMOCTOSTENFHO IJIAHUPOBATh AbTCPHATHBHBIC IYTH JOCTHIXKCHUS LENEH,
OCO3HaHHO BBIOMpaTh HanboJjee 3 (HEKTUBHBIE CIOCOOBI PEIICHUS yUeOHBIX U TTO3HABATEIIbHBIX 33714,

2) yMeHUs OCYIIECTBIISTh KOHTPOJIb 110 00pasily U BHOCUTh HEOOXOMMbIE KOPPEKTUBBI;



3) crmocoOHOCTH aJeKBAaTHO OILICHMBATh MPABUJIBHOCTh MM ONIMOOYHOCTH BBITIOJHEHUS YYeOHOU
3aauu, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIlIeHus;

4) yMeHHUs yCTaHaBJIMBaTh NPUYMHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTH JIOTMYECKHE PACCYXICHHUS,
YMO3aKJIIOU€HUs (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 AHAJIOTUH) U BBIBOJIBI;

5) yMeHus co3ziaBaTh, IPUMEHSTh U NIPE0OPa30BbIBATh 3HAKOBOCUMBOJIMYECKHUE CPE/ICTBA, MOJIENIH
Y CXEMBI JIJIs peIIeHUs YIeOHbIX U MO3HABATEIbHBIX 3324,

6) pa3BUTUS CIIOCOOHOCTH OPraHU30BBIBaTh Y4E€OHOE COTPYIHUYECTBO U COBMECTHYIO
NESITEeIbHOCTh C YYUTENIEM M CBEPCTHHUKAMH: OINPENENATh LENH, PACHpenensaTh (YHKUUU U POJU
YYaCTHHMKOB, B3aUMOJIEHCTBOBATh U HAXOIUTh OOLIME CIOCOOBI PabOThl; yMEHUs paboTaTh B IpyIIIe:
HaxoAuTh oOlIee pelleHue U pas3peliath KOHQUIMKTHI Ha OCHOBE COIVIACOBAaHMUS MO3MLUMH M ydéra
MHTEPECOB; CIIyIIaTh NapTHEPA; (OPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAMBATH CBOE MHEHUE;

7) bopmupoBaHus y4eOHOM U 0OLIEN0JIb30BATENBCKON KOMIIETEHTHOCTH B 00J1aCTH UCIOJIb30BaHUS
nH(OPMAMOHHO-KOMMYHHUKAIIMOHHBIX TexHoyoruil (MK T-koMneTeHTHOCTH);

8) nmepBOHAYaJIBHOIO MPEACTABICHUSA 00 MIEAX U O METOJaX MaTeMaTHKU Kak 00 YHUBEpPCAJIbHOM
SI3bIKE HAYKU U TEXHUKU;

9) pa3BUTHS CIOCOOHOCTH BHJETh MAaT€MaTHUYECKyl0 3aJady B JApPYrHMX JUCLMIUIMHAX, B
OKpY>Karollen KU3HH;

10) ymMeHuss HaxXxoAuTh B PA3IMUYHBIX HCTOYHHKAX WH(OpPMAlLHIO, HEOOXOIUMYIO JUIsl peIleHUs
MaTeMaTHYeCKUX MpoOIeM, U MPEICTaBIATh € B MOHATHOHN (hopMe; IPUHIUMAThH PEIICHHE B YCIOBUAX
HEMOJIHOHM U N30BITOYHOM, TOUHON M BEPOATHOCTHON MH(OpMaIuHy;

11) ymeHuss noHuMaThb U MCHOJIb30BaTh MAaTEMaTHYECKHE CpPEACTBA HAIVISIAHOCTH (PUCYHKH,
YEepTEKHU, CXEMbI U Ap.) Ui WLIFOCTPALMK, HHTEPIIPETALUH, apTyMEHTALINY;

12) yMeH#UsI BBIIBUTATh THIIOTE3BI MIPH PEIICHUH YIEOHBIX 337a4 ¥ TOHUMAHHUS HEOOXOJMMOCTH HX
IIPOBEPKH;

13) mnoHuUMaHUS CYIIHOCTM QJIrOPUTMHYECKMX MPEANUCAHMM W yMEHHus JeWcTBOBaTh B
COOTBETCTBHUH C MPENIOKEHHBIM aJITOPUTMOM;

14) ymeHHsI caMOCTOSATEIbHO CTaBUTh LIE€JIH, BbHIOMpATh U CO3/1aBaTh AJTOPUTMBI JJI PELICHUS
y4eOHBIX MaTeMaTHYECKUX Mpooiem;

15) cnocoOHOCTH MIaHUPOBATh U OCYIIECTBIIATD JI€ATEIbHOCTD, HAIIPABJICHHYIO Ha pEIlIeHue 3a/1a4
HCCJIEIOBATENIBCKOTO XapaKTepa,

npeomemnuvie:

1) ymenust paboTaTh ¢ MaTeMaTUYECKUM TEKCTOM (CTPYKTYpHpPOBAaHHUE, U3BJIE€UEHNE HEOOXOIUMOM
nH(pOpMalUK), TOYHO ¥ IPAMOTHO BBIPAXKaThb CBOU MBICIU B YCTHOM M MUCBMEHHOW peuu, MpUMEHss
MaTEMaTHUYECKYl0 TEPMHUHOJOTHI0 M CUMBOJIMKY, HC-TIOJb30BaTh DPA3JIMYHBIE SI3BIKM MAaTE€MaTUKH
(croBecHBIN, CUMBOJIMYECKUH, TpaduyecKuil), pa3BUTHA CIOCOOHOCTH OOOCHOBBIBATH CYXKJEHUS,
MPOBOJIUTH KJIACCU(PUKALINIO;

2) BuaneHus 0a30BbIM TMOHATUHHBIM aNIapaToM: HMETh MPEACTAaBIEHUWE O uucie, Apoou,
NpOIeHTaX, 00 OCHOBHBIX TE€OMETPHUYECKHUX OOBeKTax (TOuka, TpsMas, JIOMaHas, YIoJ,
MHOTOYTOJIBHUK, MHOTOTPAaHHUK, KpPYI, OKPY)XHOCThb, map, cdepa u 1p.), (HOPMUPOBAHHSI
MPEJCTaBICHUNA O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM MHUPE U Pa3IMUYHBIX CIIOCO0axX HX
W3Y4EHUS,;

3) yMeHUs BBINOJHATH apu(pMeTHUeCKre MpeoOpa3oBaHus pallMOHAIbHBIX BBIPAKEHUH, TPUMEHATh
WX U pelieHusl y4yeOHbIX MaTeMaTH4ecKUX 3ajad M 3a7ad, BO3HUKAIOMIMX B CMEXKHBIX Y4eOHBIX
IpeIMeTax;

4) yMeHuUs 10JIb30BaThCSl U3yYEHHBIMU MaTeMaTUYECKUMU (HOPMYITIaMu;

5) 3HaHUS OCHOBHBIX CIIOCOOOB MPEICTABICHUS W aHAIN3a CTATHUCTUYECKUX JaHHBIX; YMEHHS
peliaTh 3aa4u ¢ IOMOIIIbIO epedopa BceX BO3MOXKHBIX BAPUAHTOB;

6) yMEHHUs TNPHUMEHSATh W3YyYEHHBIC MOHATHUS, PE3YJbTaThl W METOJbl MPH PELICHWH 3aJad U3
pa3IMYHBIX pa3AeoB Kypca, B TOM YUCIIE 3ajjad, HE CBOAALIMXCS K HEMOCPEACTBEHHOMY IPUMEHEHUIO
U3BECTHBIX aJITOPUTMOB.

B pesynbrare u3ydeHus anreOpbl, yUeHHUK JTOJIKEH:

Ymemo



[ cocraBnATe OyKBEHHBIE BBIPAXKEHUS W (OPMYJBI MO YCIOBUSM 3a/a4;, OCYIIECTBIATH B
BBIPQKEHUSAX M (OPMYJIAaxX YHUCIOBbIC MOACTAHOBKH M BBIMOJHATH COOTBETCTBYIOIIME BBIYMCICHHUSA,
OCYILIECTBIIATH MOACTAHOBKY OJHOIO BBIPAXKEHUS B JIPYroe; BhIpaxkaTh U3 (HOPMYI OJIHY IEPEMEHHYIO
4epe3 OCTAIIBHBIE;

[J BBINOJHATH OCHOBHBIE AEHCTBUA CO CTENEHSIMH C HATypalbHBIMM IIOKA3aTENsIMH WU C
MHOI'OYWICHAMH; BBIIOJIHATE Pa3I0KECHUE MHOTOWICHOB Ha MHOXKMTEIIN; BBIIOJIHATH TOXKICCTBEHHBIE
peoOpa3oBaHUs PallMOHANBHBIX BHIPAKEHUM;

] pemaTh JMHEWHBIEC YPABHEHUs!, CUCTEMBI JIBYX JIMHEWHBIX YPABHEHUHN U HECIIOKHBIC HEJTMHEHHbBIE
CUCTEMBI;

[] pemaTh TUMHEHMHbIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI,

(] pemaTh TEKCTOBBIE 3aJadd aNreOpandecKUM METOAOM, HWHTEPIPETHPOBATH IOJTYYEHHBIN
pe3yNbTaT, MPOBOJIUTH OTOOP pelIeHH, UCXOI U3 POPMYITUPOBKH 33/1a4H;

1 m300pakaTh yMcia TOYKaMU Ha KOOPAWHATHOM MPSIMO¥;

[J ompenensiTb KOOPAWHATHI TOYKU IUIOCKOCTH, CTPOUTb TOYKH C 3aJaHHBIMH KOOPAWHATAMU,
n300pakaTh MHOXKECTBO PEUICHUH JINHEHHOTO HEPABEHCTBA;

[ HaXOAWTh 3HaYeHUs (PYHKIUH, 3anaHHON (hopmynoii, Tabmuned, rpadukoM MO ee apryMeHTy;
HaXOJUTh 3HAUE€HUE apryMEHTa 110 3HaYeHUI0 QYHKIUH, 3alaHHON rpa@UKOM MM TaOIULIEH;

(] onpenensiTh cBOICTBa (GYHKIHMH IO €€ rpaduKy; MPUMEHATh rpadudecKue NPeaCcTaBICHUs MPU
pelIeHUN YpaBHEHM, CUCTEM, HEPABEHCTB;

[J ONMUCHIBATh CBOMCTBA M3YYEHHBIX (PYHKIIUH, CTPOUTH UX IpaduKH;

Hcnonb30BaTh NpUOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTUYECKOM JEATEIbHOCTU U MTOBCETHEBHOM
KU3HM IS

(] BBIMOJHEHHWs] pacueToB MO (OpMyJaM, COCTaBJICHUS (POPMYJI, BBIPAKAIOIINX 3aBUCHMOCTHU
MEX]y peaTbHBIMH BETHUYMHAMU; HAXOXKJICHUS HYKHON ()OPMYIIBI B CIPAaBOYHBIX MaTepHajax;

[J  MOOENnuUPOBAaHUS TMPAKTUYECKUX CUTyAllUd U HCCICAOBAHUS TMOCTPOEHHBIX MOIEIEH C
MCIOJIb30BaHUEM arrapaTa anreopsl;

[ onucaHMst 3aBUCUMOCTEH MEXTY (DU3HMUECKMMU BEJIMYMHAMHU COOTBETCTBYIOIIMMH (HOPMYIaMu
IIPY UCCIIEIOBAHUU HECIIOKHBIX MPAKTUYECKUX CUTYaALlUH;

[ mHTEpHIpeTauy rpaKoB peabHbIX 3aBUCUMOCTEH MEKIY BETUIHMHAMH.

2.COAEPKXAHUE YYEBHOT'O TIPEJIMETA
102 gaca (3 yaca B Hefiem10, 9 KOHTPOJIBHBIX PabOT)

1. BeipaskeHusi, TOK1eCTBA, ypABHEHHS

YucrnoBele BbIpakeHUsl ¢ mepeMeHHbIMU. [Ipocreiimue npeoOpa3oBaHus BhIpaKEHUNH. Y paBHEHUE,
KOpeHb ypaBHeHUs. JInHElHOe ypaBHEHNE C OJJTHOM NTEpEMEHHOM. Pernienre TeKCTOBBIX 3a7a4 METO0M
COCTaBJIEHUS ypaBHEHUM. CTaTHCTUYECKUE XapaKTEPUCTHKU.

OcHOBHas 11e71b - CUCTEMaTU3UPOBATh U 000OLIUTH CBEJICHHUS O IPEOOPa30BAHUAX ANreOpandecKux
BBIPAKCHUM U PELICHUN YPABHEHUH C OJTHOM IIEPEMEHHOM.

[lepBast Tema Kypca 7 Kjacca SIBISIETCS CBSI3YIOIIMM 3BEHOM MEXIYy KypCOM MaTeMaTHKd 5—6
KJIaCCOB U KypcoM anreOpbl. B Hell 3akpemisioTcsi BBIUMCINTENbHBIE HABBIKU, CUCTEMAaTU3UPYIOTCS U
000011at0TCS CBEICHUS O MPeo0pa30BaHUIX BbIPAKEHHUI U pEIIeHNH ypaBHEHUH.

Haxoxxnenue 3Hau€HU 4YMCIOBBIX M OYKBEHHBIX BBIPQ)KEHUH TaeT BO3MOXXHOCTb HOBTOPUTH C
yUalUMHUCS TMpaBWia JIEUCTBUN C pallMOHATIbHBIMHM YHMCIaMH. YMEHHs BBIIOJIHATh apU(pMeTHUECKHEe
JeUCTBUSL C pallMOHAIBHBIMU YHCIAMM SIBISIOTCS OMOPHBIMH JJIsi Bcero kKypca anreOpsl. Criemyer
BBISICHUTH, HACKOJIBKO MPOYHO OBJIAJIENN UMHU y4Yalluecs, U B cillydae HEOOXOAMMOCTH OpPraHHU30BATh
MOBTOPEHUE C IIeJIbI0 JUKBUAALUH BBIABICHHBIX MPOOENoB. Pa3BUTHIO HABHIKOB BBEIYUCICHHUH JTOJIKHO
YIENAThCS CEphe3HOE BHUMAHKE U B JAJIbHEHIIEM NTPH U3Y4YE€HUH IPYTUX TEM Kypca anreopsl.

B cBsA3u ¢ paccMOTpeHHEM BOIIPOCA O CPAaBHEHUH 3HAYEHUU BBIPAXKCHUHN PACILIUPSIOTCS CBEIECHUS O
HEPABEHCTBAX: BBOIATCS 3HAKU U 1a€TCs IIOHATUE O JBOWHBIX HEPABCHCTBAX.

[Tpu paccmoTpenun npeoOpa3oBaHuil BhIpaKeHUH (pOpMaIbHO-ONEpaTUBHBIE YMEHHUS OCTAIOTCSA Ha
TOM, K€ YPOBHE, ydalllMecs MOJHHMMAIOTCA Ha HOBYIO CTYIIEHb B OBJIQJICHMM Teopued. Bondarcs
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MOHATUSL «TOXKJECTBEHHO DPABHBIE BBIPAKEHUS», «TOXKIECTBO», «TOXAECTBEHHOE IpeoOpa3oBaHue
BBIpQXEHUI», COZepKaHUEe KOTOPhIX OYyAET MOCTOSHHO PAacKphIBAaThCA U YIIIYOJSATHCS MPH U3YYCHUH
peoOpa3oBaHUM  pa3IUuYHBIX —anreOpandyeckux BblpakeHH. [lomyepkuBaercs, 4YTO OCHOBY
TOX/IECTBEHHBIX MTPE0OpPa30BaHUI COCTABISAIOT CBOMCTBA ACHCTBUI HAJl YUCIIAMH.

VYcunuBaercs poiib  TEOPETHUECKUX CBEACHUM IpH paccMOTpeHMu ypaBHeHuil. C  1enbio
o0ecrieyeHrs: 0OCO3HAHHOTO BOCTIPUATHS 00Y4YaIOMIMMUCS aJrOPUTMOB PEIICHUS] YpaBHEHUI BBOAUTCS
BCIIOMOTaTENIbHOE IOHATHE PAaBHOCWIBHOCTH YpaBHEHUH, (OpPMYIMPYIOTCS M Pa3bsACHSIOTCS Ha
KOHKPETHBIX IpUMEpax CBOMCTBA PAaBHOCWIBHOCTH. JlaeTcs NOHATHE JIMHEWHOTO YpaBHEHUS U
UCCIIelyeTcs BOIPOC O yHcie ero kKopHel. B cucreme ympakHeHMH oco0oe BHUMaHHE YIENSeTcs
pellIeHHI0 ypaBHEHUH BuJa ax = b npu pasinyHbIX 3HaueHHsX a u b. IIpogomkaerca paborta mo
(OPMHUPOBAHUIO Y YUAITUXCS YMEHHS UCIOJIBb30BaTh anmnapaT YpaBHEHUN KaK CPEICTBO JJIS PEIICHUs
TEKCTOBBIX 3aJ]ad. Y POBEHb CIOXKHOCTH 3a]1ad 3/1eCh OCTAaeTCsl TAKUM K€, KaK B 6 Kiacce.

W3yuenne TeMbl 3aBepIIacTcs 03HAKOMIICHHEM OOYYaOUIMXCS C MPOCTEHIIUMHI CTaTHCTUYECKUMU
XapaKTEepUCTUKAMU: CPEIHUM apu(PMETHUECKUMM, MOJOM, MeauaHoil, pazmaxom. OOyuarouuecs
JOJDKHBl YMETh MCHOJIb30BaTh ATH XApPAaKTEPUCTUKM JJI aHaliu3a psla JAHHBIX B HECJIOXKHBIX
CUTYyallUsX.

2. ODyHKUMHU

Oynkuus, obsacth ompeneneHus (yHkuMM. Bbruncnenue 3HadeHud ¢(yHKuMM 1o dopmyse.
I'padux ¢pynkuuu. [Ipsimas nponopuroHaIBHOCTH U ee rpaduk. JInHeiHas GyHKIus U ee Tpaduk.

OcnosHas yenb - 03HAKOMUTh OOYUAIOIIMUXCS ¢ BXKHEHIIMMU (YHKIMOHAIBHBIMU MOHATUSAMU U C
rpaduKamMy MPsIMOM MPOITOPIIMOHAITBHOCTH M IMHEHHOW (DYHKIIMU OOILEro BUA.

JlaHHas Tema SBJSIETCS HayaJbHBIM 3TallOM B CHCTEMaTH4YecKoW (DYHKIMOHAIBbHOM MOJATrOTOBKE
yUYammxcs. 31eCh BBOJATCS TaKUe MOHATHS, KaK (QyHKIHS, apryMEHT, 00J1acTh ONpeaesieHUs PYHKITUH,
rpadpuk ¢yHkuuud. DyHKIOUS TpakTyeTcs Kak 3aBUCHUMOCTb OJHOW HEpEeMEHHOH OT Jpyroi.
OO6yuaromuecst OJIy4aroT MEpPBOE MPEACTABICHHE O crocobax 3amaHusi QpyHkiuu. B manHOl Teme
HaunHaeTcs paboTa Mo (GOPMHUPOBAHUIO Y OOYYAIOLIMXCS YMEHHUH HaXOAMTh MO (Gopmylie 3HaYEHHE
(YHKIIUM 110 U3BECTHOMY 3HAUEHUIO apryMEHTa, BBINOJIHATH Ty K€ 3a/ady Mo rpaduKy U pemarhb Mo
rpaduky oOpaTHyo 3a1ady.

OyHKIMOHAIbHbBIE TTOHATHUS MOJYYalOT CBOKO KOHKPETU3AIUIO ITPU U3YUEHUH JTUHEHHON QYyHKIIUU 1
€€ YacTHOro0 BHJAa — MpPSIMON NPONOPLUUOHAIBHOCTH. YMEHHUS CTPOUTh U YMUTaTh I'paUKU ITHUX
(GyHKIUHI HIMPOKO UCHOJIB3YIOTCS KaK B CaMOM Kypce ajreOphl, Tak U B Kypcax Fr€éOMETpUU U (PU3UKH.
OOyuaromuecss JOJKHBI TOHMMAaTh, Kak BIHMSET 3HaK Kod(p@HUIMEHTa Ha pPACHOJOXKEHHE B
KOOpAMHATHOHN TuockocT rpaduka pynkmun y = kx, rae k10, kak 3aBucur oT 3HaueHui k u b
B3aMMHOE PACIOJIOXKeHHEe TpapuKoB ABYX QyHKIuMH BUugay =kx +b

®opmupoBaHue BceX (YHKIMOHAJIbHBIX MOHATHI M BbIpa0OTKa COOTBETCTBYIOIIMX HAaBBIKOB, a
TaKXKe H3yuyeHHEe KOHKPETHBIX (DYHKIMI CONMPOBOXKIAIOTCA PACCMOTPEHUEM MPHUMEPOB pealbHbBIX
3aBUCHUMOCTEH MEXAy BEJIMYMHAMM, YTO CIIOCOOCTBYET YCWJICHMIO MPHUKIAJHON HampaBIEHHOCTU
Kypca anreopsl.

3. CteneHb ¢ HATYPAJbHBIM MOKA3aTeJIeM

CTerneHb ¢ HATYpaNbHBIM [OKa3aTeIeM | ee cBoiicTBa. OnHowneH. OYHKIMHE y = X2, y = X° ¥ X
rpadukH.

OcHOBHas 1lelb — BBIPA0OTaTh YMEHHUE BBIMOIHATH JAECHCTBHS HaJ CTENEHSIMH C HaTypaJbHBIMHU
MOKa3aTessIMHU.

B naHHOI Teme naeTcs onpeAeseHue CTENEHHN ¢ HaTypaJlbHBIM TOKazareneM. B Kkypce MaTemaTuku
6 kiacca oOywvarouyecsl ye BCTpEYalluCh C NMPUMEPaMU BO3BEJIEHUS YMCEl B CTENeHb. B cBs3u ¢
BBIUMCIICHUEM 3HAUEHUI CTENEHU B 7 Kiacce JaeTcsl NPEACTABICHUE O HaXO0XKJIEHUM 3HA4YECHUMN
CTENIEHH C TIOMONIbIO KallbKyJsiTopa. PaccmaTpuBaioTcsi CBOMCTBA CTENEHH C HaTypalbHBIM
IIOKa3aTejaeM. Y Ka3aHHbIE CBOWCTBA CTENEHU C HATYypaJIbHBIM MTOKA3aTeIeM HaXOAST IPUMEHEHUE TIpU
YMHOXXEHUU OJIHOWICHOB U BO3BEJCHUM OJHOWICHOB B cCTemeHb. [Ipy HaxoXIeHWu 3HauYCHUH
BBIpXXEHUH, COIEPIKAIUX CTEIIEHU, 0c000€ BHUMAHUE CIIeTyeT 0OpaTUTh Ha IOPSIOK IeHCTBUH.

Paccmotpenue pynknmii y = X2, y= x° 1103BOJISIET MIPOJIOJDKUTH paboTy 10 GOPMHUPOBAHUIO YMEHHM
CTPOUTH U uuTaTh rpaduku ¢yHkuuid. BaxxHo obpatuth BHUMaHHE OOydYaIOMIMXCS HA OCOOEHHOCTH



rpaduka GyHKIUU y = X2 rpaduK MPOXOIUT Yepe3 Hadauo KoopAuHAT, ock Oy SBISETCS €ro OChio
CUMMETpPHUH, TpaUK pacroyokeH B BEpXHEH MOTYIIIOCKOCTH.

YMeHne CTpouTh rpaduké (GYHKIHME y = X° B y = X° HCIONb3yeTcs Uis O3HAKOMJICHHS
o0yyaromuxcs ¢ rpapuyeckiuM cnocoOoM pereHust ypaBHECHHUH.

4. MHOro4J1eHbl

MHuorounen. CnoxeHue, BBIYUTaHUE U YMHOXXEHHE MHOIOYJIEHOB. Pa3iojkeHue MHOTOWIEHOB Ha
MHOXHTEIH.

OcHOBHasi 1enb — BBIPA0OTAaTh yYMEHHE BBINOJIHATH CJIOXKEHHE, BBIYUTAHUE, YMHOXCHHE
MHOT'OWIEHOB U Pa3JI0kKEeHHE MHOIO4JICHOB HA MHOMKHUTEJIH.

JlanHas Tema wurpaer (yHIAMEHTaJIbHYI0 pOJib B (OPMUPOBAHMM YMEHHUS BBINOJIHAThH
TOX/IECTBEHHBIE MPEoOpa3oBaHMsl anreOpanveckux BeIpakeHH. Dopmupyemsie 3/1ech (opMaabHO-
OIIEPATUBHBIE YMEHMS SIBJISIFOTCSA ONOPHBIMU NPH M3YYEHHM ACUCTBUI C pallMOHAIbHBIMU IpOOsSIMHU,
KOPHSIMH, CTETICHSMH C PAallMOHALHBIMU ITOKA3aTEIIMH.

W3yuenne TeMbl HAUMHAETCS C BBEJCHMSI NTOHATUN MHOTOYIEHA, CTAaHAAPTHOTO BHJIa MHOTOUIEHA,
cTeneHu MHorouieHa. OCHOBHOE MECTO B JTOW TEME 3aHMMAIOT AJITrOPUTMbI JEHCTBUI ¢
MHOIOWIEHAMH - CJIO)KEHHE, BbIYMTAaHUE M yMHOXeHue. OOydaromuecs JOJKHbI HOHUMAaTh, YTO
CYMMY, pa3HOCTb, IIPOM3BEJIEHUE MHOI'OWIEHOB BCErJa MOXHO IPEICTaBUTh B BHJIE€ MHOI'OUJIEHA.
JIeHCTBUS CIIOKEHMSI, BHIYUTAHHUSI U YMHOXKEHUSI MHOTOWJICHOB BBICTYNAIOT KaK COCTABHONW KOMIIOHEHT
B 3aJaHUSX Ha IpeoOpa3oBaHMs LENbIX BblpakeHUH. [loaTomy HenenecooOpa3HO NEPEXOAUTH K
KOMOHMHUPOBaHHbBIM 3a/IaHUSM IIPEXKE, YeEM YCBOCHbBI OCHOBHBIE JITOPUTMBI.

Cepbe3HOe BHMMAHHME B JITOM TEME YHAEISETCS Pa3IOKEHUI0O MHOTOYJICHOB HAa MHOMKHUTEIU C
[IOMOILbI0  BBIHECEHUS 3a CKOOKM OOLIEro MHOXHUTENIS M C [OMOUIbI0 TPYHNIUPOBKU.
CootBercTBytonMe npeoOpazoBaHUs HAXOAAT LIMPOKOE NIPUMEHEHUE KaK B Kypce 7 Kjacca, Tak U B
HoCJeyIOIUX Kypcax, 0cOOEHHO B IEHCTBHSX C pallMOHAIBHBIMU JIPOOSIMH.

B nmaHHOW Teme ydammecs BCTPEYArOTCS C TNPUMEpPaMH HCIIOJIB30BAaHHS PAacCMaTPUBAEMBIX
npeoOpa3oBaHuil NpU pPelIeHUH pa3HOOOpa3HbIX 3a/1a4, B YACTHOCTU IPH pEIEHUH YpaBHEHUH. DTo
MO3BOJISIET B XOJ€ HW3YYEHHs] TEMBl MPOAOIDKUTH PadOTy 1O (OPMUPOBAHHIO YMEHHUS peIaTh
YpaBHEHMs, a TaKKe pelarh 3a4ayd METOAOM COCTaBJICHUs ypaBHeHUH. B uucno ympaxHeHui
BKJIIOYAIOTCS HECJIOKHBIE 3aJJaHMsI Ha J0Ka3aTeIbCTBO TOXK/IECTBA.

5. ®opmyJIbI COKPALIEHHOT0 YMHOKEHHUS

®opmyisl (a + b)” = a’t 2ab + b?, (a+ b)®=a®+3a?b + 3ab® + b°, (a £ b) (a® [ ab + b =a’+ b,
[Tpumenenne GopMys COKPALLIEHHOTO YMHOXKEHUS B IPEOOPa30BaHUSIX BBIPAKECHUM.

OcHoBHas 11elb — BBIPa00TAaTh YMEHHE NPHUMEHATH (POPMYIBI COKPAIIEHHOTO YMHOXXCHHUS B
peoOpa3oBaHUAX LENbIX BRIPAKEHUH B MHOTOWIEHBI ¥ B Pa3/10)KEHUN MHOTOYIEHOB Ha MHOXKHTEIH.

B nanHoll Teme mnponoikaercss paboTa mo (OPMUPOBAHUIO y Yy4alIMXCS YMEHHUS BBIIOJIHSATH
TOKIECTBEHHbIE MpPeoOpa3oBaHusl LENbIX BbIpakeHUH. OCHOBHOE BHUMAaHUE B TeMe yIelseTcs
dopmymam (a - b) (a + b) = a>- b, (a £ b)? = a® +[] 2ab + b®. Yuammecst JOIDKHBI 3HATh 5TH GOPMYIIBI
U COOTBETCTBYIOILINE CIOBECHBIE (POPMYIMPOBKH, YMETh MPUMEHATh UX KaK «CJIEBA HANpaBOy», TaKk U
«CIIpaBa HaJIEBOY.

Hapsizy ¢ yKa3aHHBIMH paccMaTPUBAIOTCS Takxke popMyiisl (a + b)® = a’+3a%+3ab?+ b3, a® + b
=(a+b) (aZD ab + bz). OmHako OHM HAXOAT MEHBIIEE TPUMEHEHHE B KypCe, TIOITOMY HE CIIETyeT
W3JIMILIHE YBJIEKATHCS BHIIIOJHEHUEM YIPAXXHEHUH Ha UX UCIOJIb30BAHUE.

B 3aki1r0unTENEHON YaCTH TEMBI PACCMATPUBACTCS MPUMEHEHUE PA3IMYHBIX MPHEMOB PAa3JI0KEHUS
MHOT'OYJIEHOB HAa MHOXXHTENIM, a TaKXXe HCIOJIb30BaHUE MPEOOpPa3OBaHMU IENBIX BBIPAKCHUN IS
pelIeHns IIUPOKOTo Kpyra 3a1ad.

6. Cuctembl THHEHHBIX YPABHCHU I

Cucrema ypaBHeHHM. PelieHne cucteMsl IByX JINHEWMHBIX YPABHEHMI C IBYMsI IEPEMEHHBIMH U €T0
reoMeTpuuecKasl HMHTepnpeTanus. PerieHne TEKCTOBBIX 3a7ady METOJAOM COCTABJICHUS CHUCTEM
YpaBHEHU.

OcHOBHas 11eJb - 0O3HAKOMUTH YYAIIUXCSl CO CIIOCOOOM pEIIEHUs] CUCTEM JIMHEHHBIX ypaBHEHUH C
IBYMsl NI€PEMEHHBIMHU, BbIpa0OTaTh YMEHME peIlaTh CUCTEMbl YpaBHEHHUH M TNPUMEHATh UX INpHU
pELIEHUH TEKCTOBBIX 3a/1a4.



N3ydenue cucrteM ypaBHEHMH pacnpenenseTcs Mexay Kypcamu 7 um 9 kimaccoB. B 7 kmacce
BBOJUTCSI IOHATUE CUCTEMBI U PACCMATPUBAIOTCSI CUCTEMBI JIMHENHBIX YPABHEHUIA.

W3noxeHne Ha4MHAETCS ¢ BBEICHUS NOHATUSA IMHEHHOE YPABHEHME C JBYMs IIEPEMEHHBIMH». B
CUCTEMY YIPAKHEHHUM BKIIFOYAIOTCS HECIIOKHBIC 3aJjaHUs HA PELICHUE JIMHEMHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU B LIEJIBIX YHCTIAX.

Dopmupyercs ymeHue CTpouthb rpaduk ypasHeHus a + by = ¢, rme a U O wm b O 0, mpu
pasNMyHBIX 3HAa4YeHUsAX a, b, c. BBemenue rpaduyeckux o00pa3oB 1aeT BO3MOKHOCTh HAIVIAJHO
HCCIIEA0BATh BOIPOC O YUCIIE PELIECHNUN CUCTEMBI ABYX JIMHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMH.

OcHOBHOE MECTO B JAaHHOW TEME 3aHMMAET H3Y4YCHHME QJITOPUTMOB PEIIECHUS CHCTEM JABYX
JMHEWHBIX ypaBHEHHUH € JIByMsl IEPEMEHHBIMHM CIIOCOOOM IIOJCTAHOBKM M CIIOCOOOM CIIOXKEHHS.
BBeneHne cucteM NO3BOJISET 3HAYUTENIBHO PACIIMPUTh KPYTI TEKCTOBBIX 3a/ad, peIHIaeMbIX C
IIOMOIIBIO amnmnapaTa ainredpsl. IIpumeHeHne cucreM ynpolaeT Npouecc NepeBoja JaHHbIX 3aadd C
OOBIYHOTO SI3bIKA HA SI3BIK YPABHEHUU.

7.11oBTOpEHME

3.TEMATUYECKOE INTAHUPOBAHUE

OcHoBHOE XapakTepucTHKAa OCHOBHBIX BH/IOB /IeSITeIbHOCTH YUYCHHKA
coiep KaHue 10 TeMaM
I'naBa |. Beipaxenus, To:kaecTBa, ypaBHeHHs - 22 yaca
Bripaxenus e HaxoauTe 3HaueHUs YKMCIOBBIX BBIPAKEHUM, a TAaKXKE BbIpa-
ITpeoGpa3oBanue KEHUH C IepeMEHHBIMU NP YKa3aHHBIX 3HAYEHUSAX I1€PEMEHHBIX.
BBIPKCHUI e llcmonp30Barh 3HAKK >,<, CUYUTATh M COCTABJIATH JIBOMHBIC
KOHTpOJII)HaSI pa60Ta HEpPaBEHCTBA.
Nel e  BrimonHaATe npocreiiye npeoOpa3oBaHus BhIpaXKEHHM: MpH-
YpaBHEHHS ¢ OJIHOM BOAMTH MOJIOOHBIE CllaraeMble, PacKpbIBaThb CKOOKHM B CyMME€ WU
nepeMEeHHOMU Pa3HOCTHU BBIPAKECHUI.
Crarucriieckue e Pemars ypaBHEeHHs BUIa aX = b Mpu pa3InuHBIX 3HAYCHHUSX A
XapaKTCPUCTUKH 1 b, a TaK)Ke HECTIOKHBIE YPABHEHHSI, CBOIAIINECS K HIM.
KontposnbHast pabora e Mcnosnb30BaTh anmapar ypaBHEHHH IS PELIEHHUS TEKCTOBBIX
Ne2 3a/1a4, UHTEPIPETUPOBATH PE3YJIbTaT.
e lcnonb3oBarh npocTeiimune CTaTHUCTUYECKUE
XapaKTepUCTUKU (cpeaHee apu@meThyeckoe, paszMax, Moja,
Me/iMaHa) 11 aHaJIu3a psAAa JaHHBIX B HECTIOXKHBIX CUTYallUsiX
I'naBa |l. ®ynknum — 11 yacos
DyHKIUHT U UX e Bepuucnare 3HaueHus (YHKUIWHU, 3aJaHHON (opmysoH, co-
rpaduku CTaBIATH TAOIUIIBI 3HAUEHUH (DYHKIUH.
Jluneinas pynkuus e TIlo rpaguky (QYHKIMH HAXOAUTh 3HAYeHHE (YHKIUH IO
KonTpossHas pabora M3BECTHOMY 3HAYEHMIO apryMEHTa U pelIaTh 0OpaTHYIO 3a1ayuy.
Ne3 e Crpoutb rpagukd NOpSIMON  MNPOMOPIHOHATBHOCTH U
JTUHEHON (QYHKIIUHU, OMUCHIBATh CBOMCTBA ATUX (PYHKIUH.
e [loHumarp, Kak BIUSET 3HaK Kod(p(uIMeHTa K Ha
pacroyio)keHue B KOOPAMHATHOM IUIOCKOCTH Tpaduka (GYHKIUU
y = kx, tae Kk # 0, KaK 3aBUCHUT OT 3HAYEHUWK U b B3aUMHOE
pacrnosoxeHue rpagukoB 1ByX GyHKIUHN BHIa y=kx + D.
e UHurepnperupoBaTh TIpadUKH peaNbHBIX 3aBHUCHUMOCTE,
OMHCBIBAEMBIX (hOPMYJIaMU BUIa ) =KX, T1e k£0, y=kx+b
I'nasa |1l. Crenens ¢ HaTypaJbHBIM NOKa3aTesaeM — 11 yacos
Crenens u €€ cBOMCTBA e BpuucnaTe 3HauYeHUS BBIPOKEHHWH BHIA an, rie a — Mpo-
OnHouIEHBI HM3BOJIBHOC YHMCJIO, IT — HATYypaJIbHOC YHMCJIO, YCTHO U MMCBMCHHO, a
KonrtponbHas pabora TaK)Ke C MOMOIIBIO0 KAJIbKYJISTOPA.
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Ne4

e  @opMymHMpoBaTh, 3aMUCHIBATH B CHMBOJUYECKON (opme u
000CHOBBIBaTh CBOMCTBA CTEMIEHH C HATYpaJIbHBIM ITOKa3aTeeM.

e [IpumeHsTh CBOWCTBa CTENEHU JUIsl IPeoOpa3oBaHUs BhIpa-
KECHUM.

e  BBIIOJHATH YMHOXEHUE OJTHOWIECHOB U

BO3BEJCHUE OJTHOWICHOB B CTEIICHb.

CrpouTb rpaduky GpyHKImiA y = x> 1 y = x°. Permats rpadudecku
ypaBHeHus: X =KX + b, xX*=kx+b,riekub— HEKOTOPBIE YUCIIA

T'nasa V. MHoroujenbsl — 17 yacoB

CymMa U pa3HOCTb
MHOT'OYJICHOB

IIpousBenenue
OJIHOWIECHA U MHOI'OYJICHA

Konrponsnas pabora
Ne5

[IponsBenenue
MHOT'OYJICHOB

KonrponbHas pabora
Ne6

L4 3anmuceBaTh MHOTOYJICH B CTaHJAapTHOM BHIC, ONPCACIIATH
CTCIICHb MHOT'OYJICHA.

e DBbIONHATE CIOKEHHWE U BBIYUTAHME MHOTOWICHOB,
YMHOXXEHME OJHOYIEHAa Ha MHOIOYIEH U MHOIO4YIeHa Ha
MHOT'OYJIEH.

e BHINONHATH pa3IOKCHUE MHOTOWIEHOB HA MHOXKUTEIIH,
UCIOJb3ysl BBIHECEHHE MHOXHUTEN 3a CKOOKM U cIocod
IPYIIIUPOBKH.

L4 HpI/IMeHSITL JEUCTBUS C MHOTOYJIEHAMH npu pPCUHICHUHA
p33H006pa3HHX 3a/la4, B YaCTHOCTH IIpH PCIICHUU TCKCTOBBIX 3ada4

C IOMOIIBIO YPaBHEHUU

I'maBa V

. @opMYyJIbl COKPAIIEHHOT0 YMHOKeHHs — 19 yacoB

KBazgpar cymmel 1
KBaJ[paT pa3HOCTH

PasnocTh kBaspaToB.
CymMa u pa3HOCTh KyOOB

KonTponbnas padota
Ne7

[IpeoOpazoBanue
LEJIBIX BhIPayKEHUH

KonTponbnas padota
Ne8

e Jloka3pBaTh CHPaBEUIMBOCTH  (OPMYN  COKPAIMEHHOTO
YMHOXCHUS, IPUMCHATH UX B Hp€06p3.30BaHI/I${X OCJIbIX BI)Ipa)KCHI/Iﬁ
B MHOIOWIEHBI, a TakKXe Js pa3JOoKEHUs MHOTOWICHOB Ha
MHOXHUTCIIN.

Hcnonp30BaTh  pa3Nu4HbIE  MPeoOpa3oBaHHUS  IENBIX
BBIPAYKEHUM MPU PEILIEHUU YPAaBHEHUH, 10KA3aTENbCTBE TOXKIECTB, B
3aJadyax Ha JACJIIMMOCTb, B BBIYHUCICHHUU 3HAYCHUH HEKOTOPBIX

BBIpa)I(eHI/Iﬁ C IIOMOIIBIO KAJIBKYJIATOPA

I'naBa VI. Cucremsl JTuHeliHbIX ypaBHeHHi — 16 yacoB [loBTopenne — 6 yacos

JInnelinble ypaBHEHUS
C ABYMs IIEPEMEHHBIMU U
UX CUCTEMBI

Pewenue cucrem
JIMHENHBIX YPAaBHEHUN

Konrponbnas padora
Ne9

e  OrmnpenensTe, SABISETCS JIM Mapa YUCEN PEHIeHHEM JaHHOTO
YpaBHEHUS C ABYMS [IEPEMEHHBIMHU.

e Haxonute nyréMm mnepebopa Leible pelICHUs JMHEHHOIrO
YPaBHEHUS C ABYMs IEPEMEHHBIMHU.

e  Crpouth rpaduk ypaBHEHHS ax + by = ¢, tne a# 0 wim b #
0.

e Pemare rpapuyeckuM crocodbom JMHENHBIX
YPaBHEHUN C IByMS IEPEMEHHBIMH.

e [IpumeHsaTh coco0 MOJCTAHOBKU M CIIOCOO CIIOKEHUS MpU
PELIEHNN CUCTEM JIMHENHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU.

e Pemater TekcTOBBIE 3a7aud, MCHOJB3YSl B  KayecTBe
anredpanvyeckoil MoJIeTI CUCTEMY YPaBHEHHI.

e lHrepnperupoBaTh pe3ysibTaT, MOJYYEHHBIN

CUCTCMBI

CHUCTCMBI

IIpU pEIIeHUH




PABOYASA TTPOI'PAMMA

1o yueonomy npeamery «AJI'EBPA»
8 kjaacce

(ocHOBHOE 001IEE OOpPa3oOBaHMeE)
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MHNOACHUTEJIBHASA 3AIIMCKA

Jlannast pabouas mporpaMMa OpUEHTHpOBaHa Ha oOydaromuxcs 8 Kjiacca M peanu3yercs Ha
OCHOBE CJIEJYIOIUX IOKyMEHTOB:

* CrangaptoB HoBOro nokoseHuss ®I'OC ocHOBHOTrO 0011IeTO 0Opa30BaHMsI,

* [Iporpammsl o anredpe K yueOHUKY U1t 8 Kitacca 001meo0pazoBaTeabHbIX 1Ko aBTopoB FO. H.
MakapsrueBa, H.I'. Munatok, K.H. Hemkos, C.b. CyBoposa,

» QenepanbHOTO TMEPEeYHs y4EeOHUKOB, YTBEP)KICHHBIX, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K
HCIIOJIb30BaHUIO B 00pa3oBaTelIbHOM Ipoliecce B 00pa3oBaTeNbHBIX YUPEKICHHSIX, PEaTU3YIOIINX
porpamMMmsbl 0011ero o0pa3oBaHus,

* Makapsrues 0. H. Anre6pa: 8 k. / FO. H. Makaperues, H. I'. Munaiok, K. Y. Hemkog, C. b.
CyBopoBa. — M.: IIpocsemienne,2023.

3aoauu:

. OBJIQJICHUE CHUCTEMOW MaTeMaTHMYeCKMX 3HAHUH H  YMCHHH,
HEOOXOJUMBIX JIJISl TIPUMECHEHUSI B MPAKTUYCCKON JCATEIBHOCTH, U3YYCHHSI CMEKHBIX
JUCITUTIIVH, TIPOIOJDKEHUST 00pa30BaHHS,

. UHTEIJUICKTYyaJbHOE pPa3BUTHE, (OPMHUPOBAHUE KAa4YECTB JIMYHOCTH,
HEOOXOJMMBIX YEJIOBEKY /ISl TOJHOIEHHONH >KM3HH B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MAaTEMATUYECKOM IOEATEILHOCTH: SCHOCTM Y TOYHOCTH MBICIH,
KPUTUYHOCTH  MBIIUICHHUS, WHTYUIUH, JIOTHYECKOTO  MBIIUICHHUS, JJIEMEHTOB
QITOPUTMUYECKONW KYJIBTYpPHI, MPOCTPAHCTBEHHBIX IPEACTABICHUH, CIIOCOOHOCTH K
MIPEOIOJICHHUIO TPYAHOCTEH;

. dbopMupoBaHHE TMpEACTaBICHUN 00 HAEIX M METOAaX MaTeMaTUKHU
KaK YHUBCPCAJIIbHOT'O A3bIKa HAYKHW W TCXHHUKHU, CPECACTBA MOJCIUPOBAHHUA SIBJICHUN U
IPOIIECCOB;

L BOCIIMTAaHUC KYJIbTYPbl JTUYHOCTH, OTHOIICHHUA K MATCMATHUKEC KaK K
4acTH OOIIEYeIOBEUECKOW KYyJIbTYphl, HTparomieid ocoOylo pojib B OOIIECTBEHHOM
pa3BUTHUH.

1.INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEIMETA

[Tporpamma no3BossieT JOOUBATHCS CIEAYIOIINX PE3YIbTATOB!

JUYHOCMHbLE:

1) OTBETCTBEHHOrO0 OTHOIIEHHS K Y4Y€HHIO, TOTOBHOCTH M CIIOCOOHOCTH oOOydJaromuxcs K
CaMOpa3BUTHIO U CaMOOOPa30BaHNIO Ha OCHOBE MOTHBAILIMU K 00YUYEHUIO U MTO3HAHUIO;

2) ¢opMupoBaHUS KOMMYHHKAaTMBHON KOMIIETEHTHOCTH B OOIIEHHM M COTPYIHUYECTBE CO
CBEPCTHHKAMM, CTapUIMMH W MIAIIIMMU B 00pa3oBaTeiabHOW, Yy4ueOHO-HCCIEA0BaTENbCKOM,
TBOPYECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

3) yMeHusi SICHO, TOYHO, IPaMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M NHCHbMEHHOW pedH,
IIOHMMATh CMBICII IIOCTABJIEHHOM 3aJaud, BbICTpauBaTh apryMEHTALMIO, NPHUBOIUTH NPUMEPHI U
KOHTPIIPUMEDHI;

4) mepBOHAYATLHOTO NPEJCTABICHHUS O MaTeMAaTHYEeCKONl Hayke Kak cdepe ueloBeuecKou
JeSTeNIbHOCTH, 00 ATanax e€ pa3BUTHs, O €€ 3HAYMMOCTH JIJISl pa3BUTHS LIMBUIIN3ALINN;

5) KpUTUYHOCTH MBILIUIEHUS, YMEHUS PAclO3HaBaTh JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJINYATh TUMOTE3Y OT (aKTa;

6) KpeaTUBHOCTH MBIIIJICHUS, WHHUIMATHBBI, HAXOJUYUBOCTH, AaKTHUBHOCTH IIPH PpEIICHUU
apupMETHUYECKUX 3a]1a4;

7) yMEHHsI KOHTPOJIUPOBATh MPOIECC U Pe3yabTaT yueOHOM MaTeMaTH4eCKOM eI TeTbHOCTH;

8) dbopmupoBaHUsl CIIOCOOHOCTH K AMOIMOHAILHOMY BOCHPHATHIO MAaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, peLICHUN, PacCyKICHUH;

Memanpeomemuuple:
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1) cnocoOHOCTH CaMOCTOATENBHO IUIAHUPOBATH aJlbTEPHATUBHBIE IyTHU JOCTHDXKEHUS Iieneid,
OCO3HAHHO BBIOMpaTh Hanbosee 3(h(HheKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX M TO3HABATENIbHBIX 33/1a4;

2) yMeHUs OCYLIECTBIISTh KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOMMbIE KOPPEKTUBBI;

3) cocoOHOCTH a/IeKBATHO OICHHWBATH MPABMIIBHOCTH WM OIIMOOYHOCTH BBHIMOJIHEHUS y4eOHOU
3ajauu, €€ OObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelleHus;

4) yMeHusl yCTaHaBJIMBATh PUYMHHO-CIICJCTBEHHBIE CBSA3H; CTPOUTH JIOTHUECKHUE PACCYKIACHMUS,
YMO3aKJIIOYeHUs (MHIYKTUBHBIE, I€yKTUBHBIE U 110 AaHAJIOT'MH) U BBIBOJBI;

5) yMeHus co37aBaTh, IPUMEHSTh U MPEOOPA30BBIBATH 3HAKOBOCUMBOJINYECKUE CPENICTBA, MOJICIIH
Y CXEMBI JIJIs pellieH!s yUeOHbIX U 03HABaTEIbHbIX 3aa4;

6) pa3BUTUS CIIOCOOHOCTM OpPraHMU30BBIBATH Yy4eOHOE COTPYAHUYECTBO M COBMECTHYIO
NESATENbHOCTh C YYUTENEM M CBEPCTHUKAMHU: OIPENEeNATh LENU, PACHpeAcisaTb (YHKIUU U POIU
YYaCTHHMKOB, B3aUMOJIEHCTBOBATh U HAXOIUTh OOLIME CIOCOOBI PabOThl; yMEHUs paboTaTh B IpyIIIe:
HaXoAuTh oOIIee peleHue U paspemars KOH(IMKTBI Ha OCHOBE COTJIACOBAHMS MO3MLMN W yuéTta
MHTEPECOB; CIIylIaTh NapTHEPA; GOPMYIMPOBATH, APIYMEHTUPOBATh U OTCTAUBATH CBOE MHEHUE;

7) QopmupoBaHus y4eOHOH W  OOIICMIONB30BATEIBCKOM KOMIIETEHTHOCTH B  00JacTH
HCIOJIb30BaHUS MH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIX TexHosoruil (MKT-koMneTeHTHOCTH);

8) nmepBOHAYAILHOI'O MPEACTABIEHUS 00 UAESIX U O METOAAX MAaTEMaTHUKU KaKk 00 yHUBEpPCAIbHOM
A3bIKE HAYKU M TEXHUKH;

9) pa3BuTHS CIOCOOHOCTH BUJETb MAaTEMaTHYECKYIO 3aJady B JApYruxX JIUCLUUIUIMHAX, B
OKpY>KaroIleH sKU3HHU;

10) ymeHHsI HaxoIUTh B PA3JIMYHBIX HCTOYHHMKAX WHGPOPMALHIO, HEOOXOAUMYIO IJISl PEUICHUS
MaTeMaTHYeCKUX MpoOsIeM, U MPeJCTaBIATh €€ B MOHATHOHN (opMe; IPUHUMATh PEIlIeHHE B YCIOBUAX
HETIOJTHOM 1 M30BITOYHOM, TOUHOW M BEPOATHOCTHON MH(OpMAIUH;

11) ymMeHuss NOHMMaThb M HCIOJIb30BaTh MaTE€MAaTUYECKHE CpPEACTBAa HAIJISAJHOCTH (PUCYHKH,
YepTEeXKH, CXEMBI U JIp.) AJI WUTIOCTPALIMH, HHTEPIIPETALIUN, apTyMEHTALlUY;

12) ymeHus BBLABMraTbh THIOTE3bI NMPH PEIIEHUH Y4YE€OHBIX 3a/1a4 U MOHMMaHUS HEOOXOIUMOCTH
UX TPOBEPKH;

13) mOHMMaHUS CYIIHOCTH aJITOPUTMHUECKUX NPEANUCAHUM W yMEHHs JeicTBOBaTh B
COOTBETCTBHH C MPEAJIOKEHHBIM aITOPUTMOM;

14) ymeHus caMOCTOSITENIbHO CTaBUThH I€JIM, BBIOMpATh U CO3/1aBaTh aJTOPUTMBI Ui PELICHUs
y4eOHBIX MaTEMAaTUYECKUX MPOOIIEM;

15) crmocoOGHOCTH MIaHUPOBaTh M OCYIIECTBIATH JESITEIbHOCTb, HANPABIECHHYIO Ha pELICHHE
3aJ1a4 UCCIeI0BaTEeNIbCKOIO XapaKTepa;

npeomemmuvie:

1) ymenus pabotath ¢ MaTeMaTHUYECKUM TEKCTOM (CTPYKTYypUpPOBaHUE, U3BJICUEHNE HEOOX0IMMOM
uH(pOpMaIKN), TOYHO ¥ IPaMOTHO BBIPAXKaTh CBOU MBICJIM B YCTHOM M MUCBMEHHOM peuu, MPUMEHSSA
MaTEeMaTHUYeCKyl0 TEPMUHOJIOTUIO W CHMBOJIMKY, HCIOJB30BaTh pa3IMYHbIE SI3BIKM MaTeMaTHKU
(coBecHBIN, CHUMBOJIMYECKHH, rpaduueckuii), pa3BUTHs CIIOCOOHOCTH OOOCHOBBIBATH CYXJIEHUS,
MIPOBOANTH KJIacCU(UKALINIO;

2) BinageHus O0a30BBIM IOHATUHHBIM alIapaToM: WMETh MpPEJCTaBIeHHE O dHcie, ApooH,
MPOIEHTaX, 00 OCHOBHBIX TIE€OMETPHYECKHMX OOBeKTax (TOYKa, TMpsMas, JIOMaHas, YroJl,
MHOT'OYTOJIbHUK, MHOTOTPAaHHHUK, KpYyr, OKpPYXHOCTh, map, chepa u 1p.), (GOpMHUpPOBaHUSL
MIPEJICTABICHUM O CTATHUCTUYECKUX 3aKOHOMEPHOCTSAX B PEajJbHOM MHpE M Pa3IMYHBIX CIOCOOaxX MX
U3Y4CHHUS;

3) yMeHHS BBINOJHATH apudmeTHyecKkue MpeoOpa3oBaHUs PALUOHAIBHBIX BBIPAXKEHUH,
IPUMEHATh UX JUISL pelIeHUs] Y4eOHbIX MaTeMaTH4YeCKHX 3aJad M 33/7a4, BO3HUKAIOIIUX B CMEKHBIX
Y4eOHBIX TIPEIMETAX;

4) yMeHUs M0JIb30BaThCs H3YYEHHBIMU MaTeMaTHYeCKUMHU (HOpMyIaMu;

5) 3HaHUS OCHOBHBIX CIOCOOOB NPEJCTABICHHUS M aHAIW3a CTATUCTUYECKUX MAHHBIX; YMEHUS
pelaTh 3a/1auu ¢ MOMOIIbIO epedopa BceX BO3ZMOKHBIX BAPHAHTOB,;

6) yMeHMsI NPUMEHATh WU3YYEHHBIC MOHATHS, PE3yJbTaTbl U METOJbl IPU PEIICHUHU 3a1ad U3
pa3IMyYHBIX pa3JesioB Kypca, B TOM YMCIE 33/1a4, HE CBOJALIMXCS K HETIOCPECTBEHHOMY IPUMEHEHUIO
M3BECTHBIX AITOPUTMOB.
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B pesynbrare m3ydeHus anreOpbl § Kiacca y y4E€HHKa BbIpabaThIBAETCS YMEHME BBINOJIHAThH
TOX/IECTBEHHbIE NPe0oOpa30BaHUS PALMOHAIBHBIX BBIPAKEHHI; CHCTEMATU3UPYIOTCS CBEACHUS O
palMOHANBHBIX YMCIAaX U JAETCs MpPEJCTaBlIeHHEe 00 MppalMOHAIbHBIX YHCIAX, PACIIUPSIETCS TeM
caMbIM IIOHATHE O 4MCIE; BbIPAOATHIBAETCSI YMEHME BBIIOJIHATH NpeoOpa3oBaHUs BbIPAKEHUH,
COJIepKALMX KBaJpaTHbIE KOPHH; BbIPAOATHIBAIOTCS YMEHMs pellaTh KBaJpaTHblE YpaBHEHUS U
IIPOCTEUIINE PALIMOHATILHBIE YPABHEHUS U IPUMEHSTh UX K PELICHUIO 3a/1a4; 3HAKOMATCS ydaluecs C
IIPUMEHEHUEM HEpPaBEHCTB [yl OLICHKM 3HAYEHWH BbIpa)KEHUH, BbIPAOATHIBAECTCS yMEHHUE pelllaTh
JIMHEIHbIE HEPaBEHCTBA C OJHOM NEPEMEHHOM U MX CUCTEMBI; BbIPAOATHIBAETCS YMEHHUE MPUMEHSITh
CBOWCTBA CTENEHM C LEJbIM II0Ka3aTeJIeM B BBIYMCICHUAX M IpeoOpa3oBaHUAX, (GopMupyroTcs
HayalbHble NpPEJCTaBICHUs O cOOpe M TIPYNNHUPOBKE CTATUCTHYECKUX JAaHHBIX, MX HarJIAIHON
HMHTEpIIpETALH.

2.COAEP)KAHUE YYEBHOI'O IIPEJIMETA

102 gaca(3 gaca B Heneno, 10 KOHTPOIBHBIX PadOT)
I'naBa 1. PaumonanbHbie apoou
Pammonansnass apo6s. OCHOBHOE CBOMCTBO IpoOu, cokpaiieHue apoOeld. ToxaecTBEHHBIC

) K .
peoOpa3oBaHUs pallOHANBHBIX BeIpakeHu. DyHKIUSA y = — U e€ rpaduk.
X

Henab: BbIpabOTaTh yMEHHE BBINIONHATH TOXICCTBCHHBIC TIPEOOpPA30OBaHUsS paIOHATBHBIX
BBIPAYKECHHUIA.

Tak kak ACHCTBHSI C PAIMOHATLHBIMU JAPOOSMHU CYIICCTBCHHBIM OOpa3oM OIMPAIOTCS Ha
JNEHCTBUS C MHOTOWIGHAaMH, TO B Hayaje TeMbl HEOOXOJUMO MOBTOPUTH C OOYYAIOIIUMUCS
peoOpa3OBaHUS LIETBIX BRIPAKESHUH.

['maBHOE MeCTO B JaHHON TeME 3aHHUMAIOT ANTOPUTMBI JEHUCTBUH ¢ apoOsmu. OOydaromuecs
JOJDKHBI TIOHMMaTh, YTO CYMMY, pPa3HOCTh, NPOW3BEJACHUE W YaCTHOE ApoOed Bcerga MOXKHO
MpeicTaBuTh B Buae Apoou. [lpuoOperaemble B JaHHONH TeMe YMEHHS BBINOIHATH CIOXKEHUE,
BBIYMTAHUE, YMHOXXEHUE W JIeJIeHHE JpoOel SIBISIOTCS OMOPHBIMH B MPeoOpa3OBaHUIX JPOOHBIX
BeIpakeHuil. [loaToMy MM criemyer ynenuTh ocoboe BHMMaHue. HerenecooOpa3sHO NEpexoauTh K
KOMOWHHMPOBAHHBIM 33/IaHUSIM Ha BCE JICUCTBUS C IPOOSAMH TPEXKIe, YeM OyIyT YCBOCHBI OCHOBHBIE
QITOPUTMBL. 3a/laHusl Ha BCE JACWCTBUS C JPOOSIMU HE JOJDKHBI OBITh M3IIMIIHE TPOMO3IKUMHU U
TPYIOEMKHUMH.

[Ipy HaxoXIeHUW 3HA4YeHWH MApoOel [aroTcs 3aJaHus Ha BBIYHCIEHUS C TOMOIIBIO
KaJIbKyJATOpa. B JaHHOM Teme paciupsitoTCs CBEICHHMS O CTAaTUCTUYECKHX XapaKTEePUCTHKAX.
BBoautcs noHsaTHE CpeHEr0 rapMOHUYECKOTO PsJa MOJIO0KHUTEIIbHBIX YHACET.

- K
W3ydeHue TeMbl 3aBeplIaeTcs pacCMOTPEHUEM CBOMCTB rpaguka GQyHKIUU y = —.
X

I'naBa 2. KBaapaTHble KOpHH
[TonsitTue 00 wuWppauMOHANBHBIX uyHuciax. OOmme cBeAeHHs O JACMCTBUTEIbHBIX YHCIAX.
KBagpatubiii kopeHb. [loHATHE O HAXOXICHMM NPUOJIMKEHHOTO 3HAYEHUS KBAJIPaTHOTO KOPHS.
CaoiicTBa KBaJpaTHBIX KOpHeH. [IpeoOpa3zoBaHusi BbIpa)K€HUH, COJEpKalIMX KBaJpaTHbIE KOPHHU.
dyukuus y = x , eé coiicta 1 rpaduk.

Heab: cucreMaTu3upoBaTh CBEIEHUS O pPALMOHAIBHBIX YHWCIAX W JaTh HpeJCTaBleHHe 00
UppalMoOHAIBHBIX YHCIIaX, PACIIUPUB TEM CaMbIM MOHATHE O YHCIIE; BHIpAaOOTaTh YMEHHUE BBIMOIHAThH
peoOpa30BaHus BEIpAKEHUH, COIepKAIUX KBaApaTHbIE KOPHH.

B nanHOll Teme ydamiuecs MONMy4arOT HadaJbHOE INPEACTABIECHUE O MOHATUU JAEUCTBUTEIBHOIO
gucna. C 3Toi 1epi0 00001a0TCsl M3BECTHBIE O0YUYaIOIIMMCS CBEICHHS O PallMOHAIBHBIX YHCIIAX.
JUa BBEZIEHUS MOHATHS HPPALMOHAIBHOTO YHMCIIA MCIIONb3YETCsl MHTYUTUBHOE IIPEICTABIECHUE O TOM,
YTO KaXKIbIA OTPE30K UMEET JUIMHY M MOTOMY KaKJIOW TOYKE KOOPAMHATHOW MPSIMON COOTBETCTBYET
HeKoTopoe yrcio. [lokas3piBaeTcs, 4To CyIIECTBYIOT TOUKH, HE HMEIOIINE PAIlHOHAIBHBIX a0CIHCC.

[Tpu BBeACHUM MOHATHUS KOPHS MOJIE3HO O3HAKOMHUTH O0YYaIOUINXCs ¢ HaXO0KICHUEM KOPHEH ¢
IIOMOUIBIO KaJIbKYJISATOPA.

13



OcHOBHOE BHUMAaHHE yJIeNsieTcs MOHATUIO apu(PMETHUUECKOTO KBaJApPaTHOTO KOPHS M CBOWCTBaM
apu(METHYECKUX KBAJAPATHBIX KOpHEU. [0Ka3bIBAIOTCS TEOPEMBI O KOpHE U3 MPOU3BENCHUS U APOOH,

a TaKKe TOXKIECTBO va’ =|a|, KOTOpBIC IONYYalOT NPHUMEHCHHE B MPEOOPA3OBaHMAX BBIPAKCHUI,
CoJlepKalMX KBaapaTHbie KOpHU. CrHenualbHOe BHUMAHUE YICNSICTCS OCBOOOXKICHUIO OT

UppaAlMOHAILHOCTH B 3HAMEHaTesne JpoOM B BBIPAKEHUSIX BUJAA YMenue

a2
Jb ' Jbte
peoOpa3oBhIBaTh BBIPAKEHUS, COJEpIKALINEe KOPHH, YacTO MCIONB3YEeTCs Kak B CaMOM Kypce
anreOpsl, Tak ¥ B Kypcax reOMETpHH, alnreOpbl U Hayajl aHaIu3a.

[Ipomomxkaercss pabora 1O pa3BUTHIO (PYHKIMOHAIBHBIX MPEJCTABICHUNA OOYYaIOIIMXCS.

PaccmarpuBarorcs (yHkuus y=+/x, eé cpoiictBa u rpaduk. Ilpu wusyuenuum ¢ynkiumu y=-/x ,
IIOKa3bIBAETCsI €€ B3aUMOCBSA3b ¢ QyHKLUEH y = x?, tae x > 0.
I'naBa 3. KBaapaTHble ypaBHeHHUS
KBanpatHoe ypasHeHue. @opMyiia KOpHEN KBaJpaTHOrO ypaBHeHus. Pemenue panuoHanbHbIX
ypaBHeHuW. Pemenne 3amad, NPUBOAAIIMX K KBAaJApPaTHbIM YPaBHEHHMSM U IPOCTEHIIUM
palMOHAaIbHBIM YPaBHEHUSIM.

Hesan: BbpaboTaTh yMEHHUS pemIaTh KBaJgpaTHbIC YPaBHEHHS U IMPOCTEHUINNE pPallMOHAIbHBIC
YPaBHEHUS U IPUMEHATH UX K PELICHUIO 3a/1a4.

B Havanme Tembl NpPUBOJATCS NPUMEPbl PELICHUS HEMOJIHBIX KBAJAPAaTHBIX YypaBHEHHH. DTOT
MaTepuaj cucreMaTusupyercs. PaccMaTpuBarOTCs aJrOpUTMBl  PEIICHHsS HEMOJIHBIX KBaJpaTHBIX
YPaBHEHUH Pa3IMYHOrO BUJA.

OcCHOBHOE BHMMaHHUE CIENYET yAEIUTh PELICHUIO YPaBHEHUN BHJA ax’+bx+c=0,rmea = 0, c
UCTOJb30BaHNEM (GOpMyINbl KOopHel. B manHO# Teme ydwamuecs 3HakomsTcs ¢ (hopmynamu Buera,
BBIPQ)XAIOLUIMMH CBSI3b MEXJYy KOPHSMH KBaJpaTHOIO ypaBHEHUsS M ero KoddduuueHtamu. OHU
HCIIONB3YIOTCSA B JAIBHEHMIIEM IIPU J0KA3aTEIbCTBE TEOPEMBI O PA3JI0KEHUH KBAJAPATHOIO TPEXUIICHA
Ha JIMHENHBIE MHOKUTEIIH.

OObyuaromuecs OBJIaJI€BaIOT CIIOCOOOM pelIeHMs! IPOOHBIX PALMOHAIBHBIX YPAaBHEHUH, KOTOPBIN
COCTOUT B TOM, YTO PEILICHHUE TAKUX YPABHEHUN CBOJUTCA K PELIECHUIO COOTBETCTBYIOIIMX LENBIX
YPaBHEHUH C MOCIEAYIOIIUM UCKIIOUEHUEM IIOCTOPOHHUX KOPHEH.

N3yuenne paHHOM TEMBbI IIO3BOJIAET CYIIECTBEHHO pACIIMPUTh amnmapar ypaBHEHUH,
HCIIOJB3YEMBIX Ul PELIEHUs TEKCTOBBIX 3a/1a4.

I'naBa 4. HepaBeHncrBa

UuciioBble HEpaBEHCTBA U UX CBOWCTBA. IIOWIEHHOE CIIOKEHUE U YMHOXKEHHE YHUCIIOBBIX
HepaBeHCTB. [lorpenHocTs U TOUHOCTh NpUOIKeHus. JIMHeliHbIe HepaBeHCTBa C OJTHOM IepeMeHHOM
U UX CUCTEMBI.

Heab: o3HaKoMHUTH OOyYarOUMXCS C MNPUMEHEHHWEM HEpPaBEHCTB Ul OLEHKM 3HAaYeHHH
BBIpQ)XEHUI, BbIpaOOTaTh yMEHHE pellaTh JUHEWHbIE HEpaBEHCTBA C OJHOM IMEpPEeMEHHOW U HX
CUCTEMBI.

CBoiicTBa YHCIIOBBIX HEPABEHCTB COCTABIISAIOT Ty 0a3y, HA KOTOPOM OCHOBAHO pelleHHE JTMHEHHBIX
HEPABEHCTB C OJHOM NepeMeHHOW. Teopembl O NMOWIEHHOM CJIOKE€HWH M YMHOXXEHUU HEPABEHCTB
HAaxOoJAT IIPUMEHEHNE IPU BBIIIOIHEHUH IIPOCTEUIINX YIIPAKHEHUN HA OLEHKY BBIPAXKEHUM 10 METOLY
rpanull. BBogsaTcs nonstus abcomoTHOM [lorpemHocTy U TOYHOCTH MPUOIHUKEHUS,, OTHOCUTEIHLHOM
IIOIPELIHOCTH.

YMeHHsI TPOBOJIUTH JEAYKTUBHBIE PACCYKIAECHUS IOJIY4YarOT pa3BUTHE KakK MPHU JT0KA3aTEIbCTBAX
YKa3aHHBIX TEOPEM, TaK U IIPU BBIIIOJIHEHUH YIIPAKHEHUHN Ha 10KA3aTEIbCTBA HEPABEHCTB.

B cBs3u ¢ pelieHneM JTMHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHOM aeTcs MOHSATHE O YUCIOBBIX
MIPOMEKYTKAX, BBOJATCA COOTBETCTBYIOLME Ha3BaHUs M 00o03HaueHus. PaccMmoTpeHuio cucrem
HEpPAaBEHCTB C OJIHOM MepeMEeHHOW MpenlIecTBYeT O3HAKOMJIEHHE OOYYarolMXCs C TMOHATUAMU
nepeceueHust 1 00beTMHEHNS MHOXKECTB.

IIpn penicHMM HEpPaBEHCTB HCIOJIB3YKOTCS CBOMCTBA PABHOCWIBHBIX HEPABEHCTB, KOTOPBIC
Pa3bIACHAIOTCS HAa KOHKPETHBIX MpuMepax. Ocoboe BHHUMaHUE CIEAyeT YACTUTh OTpabOTKe yMEHUs
peliaTh NpocTeHIe HepaBeHCTBa BUIa ax > b, ax < b, ocraHOBHMBIINCE crienMaibHO HA ciTydae, Kora
a<0.
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B »T0i1 TeMe paccmaTpuBaeTCs TaKXKE€ PEUICHUE CUCTEM JBYX JIMHEHHBIX HEPABEHCTB C OJIHOU
MEPEMEHHOM, B YACTHOCTU TaKHX, KOTOPHIE 3alMCAHbI B BUJIE JBOMHBIX HEPABEHCTB.

T'naBa 5. CteneHb ¢ HeJbIM MOKAa3aTeJaeM. JJIeMEeHThI CTATHCTUKH

Crenenb ¢ LeNbIM TOKa3zareleM M ee cBodcTBa. CraHmapTHbid Buj uucia. HauampHbie
CBEICHMS 00 OpraHU3aluu CTATUCTUYECKUX HUCCIIETOBAHHI.

Heab: BeipaboTaTh YMEHHE MPUMEHSTH CBOWCTBA CTEIICHH C IIEIBIM ITOKA3aTeNIEM B BHIYHCICHUSIX
u mnpeoOpa3zoBaHUsX, CPOPMUPOBATH HayalbHBbIE MPEACTABICHUS O cOOpe U TIPYNIHPOBKE
CTATUCTUYECKUX JAHHBIX, X HATJISIIHOM MHTEPIPETALIUH.

B 3100t Teme GpopMynupyroTCs CBOWCTBA CTETIEHHU C LEJIbIM MOKa3aTeneM. MeTo/ 10Ka3aTeabCcTBa
3TUX CBOMCTB IIOKa3bIBAECTCS HA IMPUMEPE YMHOXKEHHUS CTEINEHEH C OJMHAKOBBIMU OCHOBAHMSIMM.
JlaeTcst MOHSTHE O 3allMCU YKCIIa B CTaHAapTHOM Buje. [IpuBoasSTCS mpUMeEpHl UCIOJIBb30BaHUS TAKOM
3anucu B U3HKe, TEXHUKE U IPYruX 00JacTIX 3HAHUU.

OOyvaromuecss TMONTYYarOT HAYalbHBIC TPEACTABICHUS 00 OpraHM3alHH CTaTHCTHYCCKHUX
uccinenoBaHuii. OHU 3HAKOMATCS C TOHATUSMHU TEHEPAIbHOM M BBHIOOPOYHONW COBOKYITHOCTH.
[IpuBoasiTcss TpUMEpPHl TPEACTABICHUS] CTATUCTUYECKMX JaHHBIX B BHUAE TaOMUIl YacTOT U
OTHOCHUTENbHBIX 4acTOT. O0yJaronmmmMcs npeaiaraloTcs 3a1aHus Ha HaXOXKJEHHUE M0 TalOJuile 4YacToT
TaKMX CTATUCTHYECKHX XapaKTCPUCTHK, KaK cpenHee apudMeTHIeckoe, Moja, pa3Max.
PaccmaTpuBaeTcs BOmpoc O HarIHOW HMHTEpHpeTaIy CTaTUCTHYecKorW uMHbopMaiuu. V3BecTHbIe
o0OyJaromuMcsi CIocOObl  HATJISAHOTO TPEACTABICHHUS CTATUCTUYCCKUX JaHHBIX C ITOMOIIBIO
CTOJIOYATHIX U KPYTOBBIX AHArpaMM PACIIUPSIOTCS 32 CYET BBEICHUS TaKUX MOHATUH, KaK MOJUIOH U
TUCTOTpaMMa.

6. [loBTOpEeHUE

Heas: [ToBTopenne, 00001IeHNE U CHCTEMAaTH3alKs 3HAaHUH, yMEHUI 1 HAaBBIKOB 32 KypC aureOpbl

8 Knacca.

3. TEMATHYECKOE IINTAHUPOBAHMUME

Ne HaumeHoBaHuEe TeMBbI KomngectBo KomnuectBo
m\ 4acoB K/p

1 PanuonanbHbie 1poon 23 2

2 KBanparnbie kopHu 19 2

3 KBanparnbie ypaBHeHHs 22 2

4 HepaBencrtBa 19 2

5 CreneHb ¢ LeJbIM MOKA3aTeIeM. IJIeMEHTHI 11 1

CTATHCTHKH
6 IloBTOpEeHHne 8 1
HToro uacos 102
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PABOYASA TITPOT'PAMMA
1o yueonomy npeamery «AJI'EBPA»
9 kjacc

(ocHOBHOE 001IEE OOpPa3oOBaHMeE)
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MHNOACHUTEJBbHASA 3AIINCKA

Jlannasi pabodasi mporpaMma OpUEHTHpPOBaHA Ha oOydaromuxcs 9 kiacca W peanusyercs Ha
OCHOBE CIICJYIOIIUX IOKYyMEHTOB:

* CranzaptoB HoBoro nokosienuss @I'OC ocHOBHOro 001IET0 00pa30BaHuUs,

* [Iporpammsl 1o anre6pe k yueOHUKY ais 9 kiacca o0mieoOpa3oBarenbHbIX MKOI aBTopos 0. H.
MakapsrueBa, H.I'. Munmiok, K.W. Hemkos, C.b. CyBoposa,

* QenepanbHOrO MHEpeyHs YYEOHUKOB, YTBEP)KICHHBIX, PEKOMEHJIOBAHHBIX (IOIMYILEHHBIX) K
WCTOJB30BAHUIO B 00pA30BATEIbHOM IpOLEcCe B 00Pa30BaTENBHBIX YUPESKIACHUAX, PEATH3YIOLINX
porpamMMBbl 00ITIeTo 00pa3oBaHus,

» Makapsrues 0. H. Anre6pa: 9 k. / FO. H. Maxkapserues, H. I'. Mungiok, K. 1. Hemkos, C. b.
CyBopoBa. — M.: [Ipocsemienue,2023.

3aoauu:

° OBJIQJICHUE CHUCTEMOW MaTEMaTHYECKUX 3HAHUM W yMEHHH, HEOOXOIMMBIX IS
MPUMEHEHUSI B MPAKTUYECKOW MESATEIbHOCTH, M3YYEHUS CMEXHBIX AUCUUIUIMH, MPOJIOJHKEHUS
o0pa3zoBaHUs;

. WHTEIUICKTYyaTbHOE pa3BUTHE, (DOPMHUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOIMMBIX
YEJIOBEKY JUIsl TOJTHOLICHHOW XKM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MATEMAaTHUYECKOM
JEATEIbHOCTH: SICHOCTH M TOYHOCTH MBICIU, KPUTUYHOCTH MBILUJICHUS, UHTYULIMH, JIOTHYECKOTO
MBILIJIEHUS, 3JIEMEHTOB aJrOPUTMHUYECKOW KYJIBTYpPbl, IPOCTPAHCTBEHHBIX MPEICTABICHUM,
CHOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;

. (dopMupOBaHHE IMpEACTaBICHMM 00 HAeIX M MeToJax MaTeMaTHKU Kak
YHUBEPCAIBHOTO S3bIKa HAYKM M TEXHUKH, CPEJCTBA MOACINPOBAHUS SABJICHUU U IPOLIECCOB;
. BOCIIUTAHUE KYJIbTYPbl JIMYHOCTH, OTHOLICHMS K MaTEMaTUKE KakK K 4YacTH

o0111e4eI0BeYeCcKOr KyIbTYypbl, UTpatolield 0coOyro poJib B OOIIECTBEHHOM Pa3BUTHH.
1.IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS YYEBHOI'O ITPEJIMETA

[Tporpamma no3BoJIsieT JOOUBATHCS CIAEAYIOIINX PE3YIbTATOB!

JUYHOCMHbLE:

1) OTBETCTBEHHOrO0 OTHOIIEHHS K Y4Y€HHIO, TOTOBHOCTH M CIIOCOOHOCTH oOOydJaromuxcs K
CaMOpa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBALIMU K O0YUYEHUIO U TO3HAHUIO;

2) ¢opMupoBaHUs KOMMYHHKAaTHMBHON KOMIIETEHTHOCTH B OOIIEHHMM M COTPYAHUYECTBE CO
CBEPCTHHKAMM, CTapUIMMM W MIQJIIUMU B 00pa3oBareibHOW, Yy4eOHO-HCCIEA0BaTEIbCKOM,
TBOPYECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

3) yMeHus SICHO, TOYHO, IPaMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M NUCHBMEHHOW peuH,
MOHUMATh CMBICII TIOCTABIEHHOW 3aJaud, BBICTpaUBaTh apTyMEHTAIUIO, MPHUBOIUTH MHPUMEPHl U
KOHTPITPUMEPHI;

4) mepBOHAYATLHOIO NPEJCTABICHHUS O MaTeMAaTHYEeCKONl Hayke Kak cdepe ueloBeuecKou
NesITeNIbHOCTH, 00 ATanax e€ pa3BUTHs, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHS [IUBHIIN3ALINH;

5) KpUTHUYHOCTH MBIIUICHUS, YMEHHUS pPacClO3HABaTh JOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUA,
OTJIMYATh TUMOTE3Y OT (aKTa;

6) KpeaTMBHOCTH MBIIIJICHUS, WHHUIIMATUBBI, HAXOJAYUBOCTH, AKTHMBHOCTH TIPU pEIICHUU
apu(pMETHUIECKUX 3a]1aY;

7) yMEHHsI KOHTPOJIUPOBATh MPOLECC U Pe3yabTaT yueOHOM MaTeMaTH4eCKOl 1esITebHOCTH;

8) dbopmupoBaHUsl CIIOCOOHOCTH K AMOIMOHAILHOMY BOCHPHATHIO MAaTEeMAaTHYECKUX OOBEKTOB,
3a/1a4, peLICHNUN, PacCyKICHUH;

Memanpeomemuuple:

1) cmocoOHOCTH CaMOCTOSATENBHO IUIAHUPOBATH AJbTEPHATUBHBIC IYTH JIOCTUIXKECHUS LENeH,
OCO3HaHHO BBIOMpaTh HanboJjee 3 (HEKTUBHBIE CIOCOOBI PEIICHUS yUeOHBIX U TTO3HABATEIIbHBIX 33714,

2) yMeHUs OCYIIECTBIISTh KOHTPOJIb 110 00pasily U BHOCUTh HEOOXOMMbIE KOPPEKTUBBI;
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3) cmocoOHOCTH aIeKBaTHO OIEHWUBATH MPABWJIBHOCTh WJIM OIMTHOOYHOCTH BBITIOJTHCHUS y4eOHOM
3aauu, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIlIeHus;

4) yMeHusl yCTaHaBIMBATh MPUYMHHO-CIICJICTBEHHBIC CBSA3HM; CTPOUTH JIOTHUYECKHUE PACCYKIACHHUS,
YMO3aKJIIOU€HUs (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 AHAJIOTUH) U BBIBOJIBI;

5) yMeHus co3aBaTh, IPUMEHATH U MPE0OPa30BHIBATH 3HAKOBOCUMBOJIMYECKUE CPECTBA, MOACIN
Y CXEMBI JIJIs peIIeHUs YIeOHbIX U MO3HABATEIbHBIX 3324,

6) pa3BUTUS CIIOCOOHOCTHM OPraHHU30BBIBaTH y4e€OHOE COTPYIHUYECTBO U COBMECTHYIO
NESTEeIbHOCTh C YYUTENIEM M CBEPCTHHUKAMH: OINPENEeNATh LEIH, paclpeneisaTh (QYyHKIUA U POJIU
Y4aCTHUKOB, B3aUMOJCHCTBOBATh U HAXOAUTH OOLIME CrIOCOOBI paboOThl; YMEHHUsS paboTaTh B TPYIIIE:
HaXOIUTh oOlee pelleHrue U pas3periarb KOH(UIMKTHL Ha OCHOBE COTJIaCOBAaHUS MO3MIMHA U yuéTra
MHTEPECOB; CIIyIIaTh NapTHEPA; (OPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHUE;

7) ¢dopmupoBaHHs y4yeOHOM W  OOIIEMOJNIB30BATEIHCKOH KOMIIETEHTHOCTH B  00JIaCTH
WCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHooruil (MK T-koMmeTeHTHOCTH);

8) mepBOHAYAILHOTO MPEACTABICHUS 00 MAEIX U O METO/aX MaTeMaTHKU Kak 00 YHHBEpCaIbHOM
SI3bIKE HAYKU U TEXHUKU;

9) pa3BuTHS CIOCOOHOCTH BHUIETh MAaTEMaTHYECKYIO 3aJady B JAPYrUX [IUCHUIUIMHAX, B
OKpY>Karollen KU3HH;

10) yMeHHs HAXOAWUTh B PA3NUYHBIX HCTOYHUKAX WH(OPMAIHIO, HEOOXOAUMYIO ISl PElIeHUs
MaTeMaTHYeCKUX MpoOIeM, U MPEICTaBIATh € B MOHATHOHN (hopMe; IPUHIUMAThH PEIICHHE B YCIOBUAX
HEMOJIHOM U N30BITOYHOM, TOYHON M BEPOSTHOCTHOM HH(DOpMALINY;

11) ymeHuss noHMMaThb M HCIOJIB30BaThb MATEMaTUYECKHE CPEICTBAa HAIJIJHOCTU (PUCYHKH,
YepTEeXH, CXEMbI H JIp.) AJI WUTIOCTPAIMH, HHTEPIPETALUU, apTyMEHTAIUH;

12) ymeHus BBIABUTATh TMIIOTE3bI MPU PELICHUM YYEOHBIX 33/a4 U NMOHMMAaHUS HEOOXOJUMOCTH
WX TPOBEPKH;

13) noHMMaHus CYUIHOCTH QITOPUTMUYECKUX TMPEANHCAHUH W yMEHHUsA [JeHCTBOBAaTh B
COOTBETCTBHUH C MPENJIOKEHHBIM aJITOPUTMOM;

14) yMeHus caMOCTOSITENIbHO CTaBUTh II€JIM, BbIOMpaTh U CO3[aBaTh AJITOPUTMBI JUISl PELICHUS
y4eOHBIX MaTeMaTHYECKUX Mpooiem;

15) cnocoOHOCTH IUIAHUPOBATH U OCYLIECTBIIATH JEATEIbHOCTh, HANpPABIECHHYIO Ha pELICHHE
3aJ1a4 UCCIIEI0BATENBCKOTO XapaKTepa;

npeomemnuwie:

1) ymeHust paboTaTh ¢ MaTEMAaTHYECKUM TEKCTOM (CTPYKTYpUpOBaHHE, U3BJICUCHHE HEOOXO0AUMOM
nH(pOpMalUK), TOYHO ¥ IPAMOTHO BBIPAXKaThb CBOU MBICIU B YCTHOM M MUCBMEHHOW peuu, MpUMEHss
MaTEMaTHUYECKyl0 TEPMHUHOJIOTMIO W CHMBOJIMKY, HCIIOJB30BaTh Ppa3JIMYHbIC SI3BIKM MaTE€MaTHKU
(croBecHBIN, CUMBOJIMYECKUH, TpaduyecKuil), pa3BUTHA CIOCOOHOCTH OOOCHOBBIBATH CYXKJEHUS,
MPOBOJIUTH KJIACCU(PUKALINIO;

2) BnaaeHus O0a30BbIM MOHATHUIHBIM anmapaToM: HMEThb IPEACTaBICHHE O YHcie, JIpooH,
NpOIEeHTaX, 00 OCHOBHBIX T€OMETPHUECKHMX OOBbeKTax (Touka, mpsAMas, JIOMaHas, YroJ,
MHOTOYTOJIBHUK, MHOTOTPAaHHUK, KpPYI, OKPY)XHOCThb, map, cdepa u 1p.), (HOPMUPOBAHHSI
MPEJCTaBICHUNA O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM MHUPE U Pa3IMUYHBIX CIIOCO0axX HX
W3Y4EHUS,;

3) yMEHHUS BBIIOJNHATH apuMeTH4YecKue MpeoOpa3oBaHUsl PAIMOHATBHBIX  BBIPAKEHHH,
MPUMEHSTh UX JJIS pelIeHUs y4yeOHBIX MaTeMaTUYeCKUX 3aJlad U 3a/lady, BO3HUKAIOIIUX B CMEKHBIX
y4eOHBIX MpeaAMeTax;

4) yMeHHUs I0JIb30BaThCSl U3yYEHHBIMU MaTEMaTUYECKUMU (HOPMYJIaMu;

5) 3HaHUS OCHOBHBIX CIIOCOOOB MPEJCTABICHHUS M aHAINW3a CTaTUCTUYECKUX NaHHBIX; YMEHHSA
pelaTth 3aa4u ¢ HOMOIIIbIO Tiepedopa BceX BO3MOXKHBIX BApUAHTOB;

6) yMeHHs MPHUMEHSATh HM3Y4YEHHBbIE MOHATHS, PE3yIbTaThl M METOJbl NPU PpEIIeHUH 3a1ad U3
Pa3IMYHBIX pa3/esioB Kypca, B TOM YKCIe 33/1a4, HE CBOJAIIMXCS K HEMOCPEICTBEHHOMY TPUMEHEHUIO
U3BECTHBIX aJITOPUTMOB.

B pesynbrate u3yueHus anredpel § Kiacca y Y4YeHHMKa BbIpaOaThIBae€TCs yMEHHE BBINOJIHATH
TOX/IECTBEHHBIE NPe0oOpa30BaHUS PALMOHAIBHBIX BBIPAKCHHI; CHCTEMATU3UPYIOTCS CBEACHUS O
paloHaJIbHBIX YHMCIaX W JAéTcsl MpejacTaBieHHe 00 MppalMoHAJIbHBIX YHCIAX, PACHIUPIETCS TEM
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caMbIM TIOHATHE O 4HCJE; BbIpaOaTHIBACTCSI YMEHHE BBINOJHATH MpeoOpa3oBaHUs BBIPAKEHUH,
COJIep>KalllNX KBaJpaTHbIE KOPHH, BBIPAOATHIBAIOTCS YMEHHUS pEIIaTh KBaJApaTHbIC ypaBHEHUS U
MPOCTENIINE PALIMOHATIBHBIE YPABHEHUS U IPUMEHSATh UX K PEIICHUIO 3a7a4; 3HAKOMSTCS ydalluecs ¢
MPUMECHCHHEM HEPAaBEHCTB JJIsi OIICHKU 3HAYCHHWI BBIPAKEHUMN, BHIPA0ATHIBACTCS yYMEHHE pPEIlaTh
JUHEIHbIE HEpaBeHCTBAa C OJHOM MEPEeMEHHOM U MX CHCTEMBI, BbIpaOaThIBAeTCsl YMEHHE MPUMEHATH
CBOWMCTBAa CTEMEHU C IEJBIM TIOKAa3aTeJieM B BBIUMCICHHUSIX U MPeoOpa3oBaHUAX, (HOPMHUPYIOTCS
HayalbHbIE MpPEJCTaBICHUs] O cOope M TPYNINHPOBKE CTATHUCTUYECKUX MHAHHBIX, HX HarJIsgHON
HUHTEpIpETaIiu.
= DJjIeMeHTbI JIOTUKH, KOMOMHATOPUKHU, CTATUCTUKH U TEOPUHU BEPOSTHOCTEM
yMeThb
"  [POBOJAMUTH HECJIOKHBIE JOKA3AaTENbCTBA, MMOTYYaTh MIPOCTEUIIINE CIEICTBHUS U3 U3BECTHBIX
WIM paHee T[OJYyYEHHBIX YTBEP)KJICHHUW, OLEHMBAThb JIOTUYECKYIO IPaBUIBHOCTh
pPacCyXKJIeHUM, HCIIOJNb30BaTh MPUMEPHl Uil WUIIOCTPAllMM W KOHTPIPUMEPHI ISt
ONPOBEPKEHUS YTBEPKIACHUN;
® U3BJIEKATh HMH(OpPMAIMIO, IPEICTaBICHHYIO B TaliuLax, Ha AuarpaMmax, rpadukax;
COCTaBIISITh TaOJIUIIbI, CTPOUTH TUATPAMMBI U TpaduKH;
" pemarh KOMOWHATOPHBIC 3ala4dl IYyTEeM CHCTEMaTHYeCKOro Tmiepedopa BO3MOXKHBIX
BAPUAHTOB, a TAKXKE C UCIIOJIb30BAaHUEM IIPaBUJIa YMHOKEHUS;
®  BBIYUCIIATH CPEIHUE 3HAYCHHS PE3yJIbTaTOB U3MEPEHHUI;
" HAXOJWTh YACTOTy COOBITHS, UCHONB3YyS COOCTBEHHBbIE HAONIOJEHUS U TOTOBBIC
CTATUCTUYECKUE TAHHBIE;
"  HAXOJHUTh BEPOSITHOCTH CIy4alHBIX COOBITUN B IPOCTEHUIIUX CIydasiX;
HCNOJb30BATHh NPUOOPETEHHbIe 3HAHUS W yYMEHHsI B NPAKTUYECKON 1esiTeJIbHOCTH H
IOBCEIHEBHOM KU3HM 1JIf:
" BBICTpAaWBaHUs apTryMEHTAIIUH TPU JOKa3aTeIbCTBE (B OpME MOHOJIOTA U JAWAJIOTA);
®  pacno3HaBaHMS JOTHYECKU HEKOPPEKTHBIX PaCCyKICHUN;
"  3aIMCH MAaTEMaTUYECKHUX YTBEPKJICHUM, TOKA3aTeIbCTB;
" aHaNM3a pealbHBIX UYMCIOBBIX JAaHHBIX, MPEACTABICHHBIX B BUJE IUarpamm, rpaduxos,
TaOIuUIL;
" peleHus MPaKTUYeCKUX 3a7ad B MOBCEAHEBHOH U MPOGECCHOHATBHON NEATEIHHOCTH C
WCIIOJIb30BAaHUEM JICHCTBUN C YMCIIaMH, TPOIEHTOB, IJIMH, TUIOIAa/Ie, 00beMOB, BpEMEHHU,
CKOPOCTH;
= penieHUsT y4eOHBIX W TPAKTUYECKUX 3ajad, TPEeOYIOUIUX CHCTEeMAaTH4ecKoTro mepebopa
BAPUAHTOB;
" CpaBHEHMs IIAHCOB HACTYIUICHUS CIyYalHBIX COOBITUM, OIIEHKA BEPOSITHOCTH CIy4alHOTO
COOBITHSI B IPAKTUYECKUX CUTYaIUSAX, COMOCTABICHUS MOJIENU C pealbHOU CUTYaIUeH;
® [OHHWMAaHMS CTATUCTHUYECKUX YTBEPIKICHUM.

2.COAEP KAHUE YYEBHOI'O NIPEIMETA
9 kaacc (102 yaca, 3 yaca B He/1eJI10)

I'maBa 1. CeoiictBa ¢pynkumii. KBagparnunas GpyHkuus

Oyukuus. CpoiictBa pyHkiuil. KBaapaTHsiil TpexusieH. Pa3nojkeHne KBapaTHOTroO TpexwieHa Ha
MHOXUTeNU. OyHKIUA y = ax® + bx + ¢, eé cBoiicTBa u rpaduk. HepaBeHcTBa BTOpPOIl cTemneHu c
OJIHOM NIEPEMEHHOI. MeTo1 MHTEPBAJIOB.

Konmponvnaa paboma Nel no meme ""Ceoiicmea gpynkuyuir"'.

Konumponvnas paboma Ne2 no meme ""Keaopamuunan pynkuua'.

Iesb: paciiupuTh CBEEHHs O CBOMCTBAX (DYHKIIHM, 03HAKOMUTH OOYUYAIOIIMXCSl CO CBOMCTBAMHU
¥ rpadHKOM KBaAPATHYHOH (yHKIMH, cHOPMEPOBATH YMEHHE pellaTh HEPABEHCTBA BHA ax~ + bx +
¢>0, ax® + bx + ¢<0, rze a #0.

B Hauane Tembl cUCTEMaTH3UPYIOTCs CBEAEHUS O (QyHKUMAX. [IOBTOPSAIOTCS OCHOBHBIE NOHATHS!
¢byHKLHMS, apryMeHT, 00JacTh omnpenaeneHus ¢yHkuuu, rpaduk. Jlaorcs MOHATHS O BO3pacTaHUM U
yObIBaHMM (YHKLHHU, MPOMEXKYTKaX 3HAKOIOCTOSHCTBA. TeM caMbIM co3laercsa 0a3a Uil yCBOCHMS
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CBOWCTB KBaJIpaTUYHOM U CTEMEHHOW GYHKIMA, a Takke Ui JaldbHEHIIero yriryOJIeHHs
(YHKIIMOHATBHBIX TPECTABICHUH TIPU U3YUYCHUHU Kypca areOphl U HAvall aHaIIKu3a.

[ToAroTOBUTENBHBIM IIATOM K HM3YyYEHHIO CBOWCTB KBaApAaTUYHOW (YHKIUHU SBISETCS TaKXKe
paccMOTpPEHHE BOIIPOCA O KBAJIPATHOM TPEXUJIEHE M €ro KOPHSAX, BBIIEICHUM KBajpaTa ABYWICHA U3
KBaJPATHOI'O TPEXUJICHA, PA3JIOKEHUHU KBAIPATHOTO TPEXUWIEHA HA MHOKUTEH.

W3yuenune kBagpaTHYHON (YHKIMU HAUYMHAETCA C PACCMOTPEHUs (QYHKIIMU y=ax2, €€ CBOMUCTB U
0cOOCHHOCTEH rpaduka, a TakkKe APYrUX YacTHBIX BHJIOB KBAJApPAaTUYHON (QYHKIMH — (QYHKIHUU
y=ax2+n, y=a(x-m)2. OTH CBENEHUS HCIIONIB3YIOTCS MPU U3YYCHHH CBOMCTB KBaJPAaTUYHON (YHKIUU
obmero Buma. BakHo, 4T00bI 0Oy4JaroIIMecs MOHSUIH, YTO rpaduk QyHKIUH Y = ax’ + bx + ¢ Moxer
ObITh TIONTy4YeH U3 rpaduka QyHKIUU y = ax? ¢ IIOMOLLBIO JIByX IMapajulesIbHbIX NepeHOocoB. [Ipuémel
nocrpoenus rpaduka GpyHKIUN y = ax? + bx + ¢ 0TpabaThIBAIOTCS HAa KOHKPETHBIX mpumepax. [Ipu
3TOM 0c000€ BHUMAaHHE CIEAyeT YICIUTh (HOPMUPOBAHUIO Yy OOYYAIOIIMXCS YMEHHS YKa3bIBaTb
KOOp/JMHATHl BEPUIMHBI Mapadojbl, €¢ OChb CHUMMETPHUM, HampaBiieHHe BeTBeil mapabombl. [lpu
W3Y4YEHHUH 3TOH TeMbl JalibHelIee pa3BUTHE MOJIy4aeT YMEHUE HAaXOIUTh MO rpaduKy MpOMEKYTKU
BO3paCTaHMs U yOBIBaHUS (QYHKIIUH, & TAK)KE MPOMEKYTKH, B KOTOPBIX (PYHKIIUSI COXPAHSET 3HAK.

dopmupoBaHuEe YMEHUH pelaTh HepaBeHCTBa Buaa ax2 + bx + ¢>0 ax2 + bx + ¢<0, rne a # 0,
OCYIIECTBIISIETCS C OTMOPOH Ha CBeJCHMS O rpaduke KBaapaTHUYHOW (YHKUIUH (HAmpaBlieHUE BETBEH
napaboJIbl €€ PACIIOIOKEHUE OTHOCHTEIBLHO ocH OX).

OOyuaromuecs 3HAKOMATCS C METOJOM HWHTEPBAJIOB, C IIOMOIIBIO KOTOPOTO pEIIAITCs
HECJIOKHbBIE PALIMOHAIIbHBIE HEPABEHCTBA.

OOGyuarorrecs: 3HaKOMATCSA CO CBOWCTBAMH CTEHNEHHOW (GYHKIMH y=X' , YETHOM U HEYETHOM
HaTypaJlbHOM ITOKa3aTese n..

BBoautcs nonstre KopHs n-ii creneHd. OHM NOIy4aroT IPEACTaBICHUE O HAX0XK/IEHUU 3HAYEHUH
KOPHSI C TOMOIIBIO KaJbKyJIATOpa, IPpUYEM BhIPAaOOTKA COOTBETCTBYIOIINX YMEHUH He TpeOyeTcs.

I'naBa 2. YpaBHeHHs M HEPABEHCTBA € OHOI MepeMeHHOit

Lenble ypaBHeHHs. YpaBHEHHE C ABYMsI NepeMeHHbIMH U ero rpaduk. CUCTeMbl ypaBHEHUI
BTOpOM cTeneHu. Pelenne 3a1a4 ¢ MOMOIIbI0O CUCTEM YPAaBHEHUN BTOPOM CTEIICHMU.

Konmponvnas paboma Ne 3 no meme "Ypaenenue u cucmemut ypasnuenuir''.

Hean: cucrematu3npoBaTh U OOOOIIUTH CBEIACHHS O PELIEHUU LEIbIX C OJHOW MEepeMEHHOM,
BripaboTate ymeHue pemaTh MPOCTEHIINE CHUCTEMBI, COJEpXKalllie ypaBHEHHE BTOPOW CTENEHH C
IBYMsI TIEPEMEHHBIMHM, U TEKCTOBBIE 33Jaud C MOMOIIBIO COCTABJIEHUS TAaKUX CHUCTEM; BbIpabOTaTh
YMEHHME pEIIaTh IPOCTEHIINE CUCTEMBI, COJEpPJKAIME YpaBHEHHE BTOPOM CTENEHH C JABYMs
MIEPEMEHHBIMH, U TEKCTOBBIE 33J]a4l C TIOMOIIIbIO COCTaBICHUS TAKUX CHCTEM.

B aTolt Teme 3aBepiaercs U3y4eHUE PAlMOHAIBHBIX YPABHEHUN C OJHOM IepeMEeHHOM. B cBs3M ¢
3TUM HPOBOAMTCA HEKOTOpoe o0o0OIIeHHe U yriayOseHue cBeleHud 00 ypaBHeHMsX. Bmonsarcs
MOHATHUS LEJIOT0 PALMOHAIBHOTO ypaBHEHHUs U ero creneHu. O0yyaronyecs 3HaKOMATCS € PelIeHuEeM
YpaBHEHUH TPEThEl CTENEHW U UYETBEPTOM CTENEHH C IOMOIIbIO PA3JI0KEHHUS Ha MHOXUTENIU U
BBEJICHUS BCIIOMOTAaTEIbHOM IEpeMEHHOM. MeTon pelieHus YpaBHEHMM IIyTeM BBEIEHUS
BCIIOMOTATENbHBIX TEPEMEHHBIX OyAeT MIMPOKO HCIOJb30BaThCA JAJbHEWIIEM NPH pPEUICHUH
TPUTOHOMETPHUUECKUX, TOTapU(PMHUUECKUX U IPYTHX BUIOB YPaBHECHUN.

I'naBa 3. YpaBHeHHsI M HEPABEHCTBA € IBYMS NepeMeHHBIMH

VYpaBHeHHe C JOByMs NEepeMEHHbIMH M ero rpaguk. CUCTeMbl ypaBHEHHUH BTOpPOMl CTemeHwu.
Pemrenne 3amady ¢ NOMOIIBIO CUCTEM YpaBHEHHMM BTOpod creneHu. HepaBenctBa ¢ AByms
MEPEMEHHBIMU U UX CUCTEMBI.

Konumponvnas paboma Ne 4 no meme "Ypaenenusa u cucmemot ypasnenuii"’

OcHoBHas1 HeJb — BBIPA0dOTaTh YMEHHE peIIaTh MPOCTEHINEe CUCTEMbI, U TECTOBBIC 3aJaud C
MTOMOMIBIO COCTABJICHUS TAKMX CUCTEM.

B nanHOl TeMme 3aBepiiaeMcs U3y4eHHE CHUCTEM YPAaBHEHUH C ABYMs. epeMEeHHbIMU. OCHOBHOE
BHMMAaHUE yJEIAETCA CUCTEMaM, B KOTOPBIX OJIHO U3 YPABHEHUM NEPBOM CTENEHM, a IPYroe BTOPOIl.
W3BecTHBIN 00y4arOmuUMCsl CIOCOO TOACTAaHOBKM HAXOJHUT 3/€Ch JalbHEWIIee NPUMEHEHHE U
IT03BOJISIET CBOJUTH PEIICHUE TAKMX CUCTEM K PELIECHUIO KBAIPaTHOTO YPAaBHEHHS.
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O3HakoMJIeHHE OOydaroluXcsi ¢ MpPUMEpaMU CHCTEM YPaBHEHHH C JByMsl IMEpPEMEHHBIMH, B
KOTOpBIX 00a ypaBHEHHUs BTOPOU CTETECHH, TOJDKHO OCYIIECTBISATHCS C JOCTATOYHOW OCTOPOKHOCTHIO
Y OTPAHUYUBATHCS MPOCTEUIIMMU IPUMEPaMH.

[IpuBneueHne W3BECTHBIX OOy4YarOMIMMCS TpaUKOB  TIO3BOJSET TPHUBECTH  MPHUMEPHI
rpaduyecKkoro pemieHus cucreM ypaBHeHUH. C MOMOLIbI0 TpapUUecKUX MPEICTaBICHUNH MOXKHO
HATJISTHO TTOKa3aTh 00YYarOIUMCs, YTO CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH

BTOPOI CTETIEHU MOTYT UMETh OJTHO, JBa, TPH, YETHIPE PEIICHUS UIN HE UMETh PELICHHH.

Pa3paboranHblii MareMaTWYeCKU ammapar IMO3BOJSIET CYIIECTBEHHO pPACIIUPHUTH  Kiace
COJIEp>KaTENIbHBIX TEKCTOBBIX 33/1a4, PEIIAEMbIX C IOMOIIBIO CUCTEM YPaBHEHH.

N3ydyenne Tembl 3aBeplIaeTCs BBEJICHUEM IOHSATUN HEPABEHCTBA C JBYMs IEPEMEHHBIMU U
CUCTEMBI HEPABEHCTB C IByMsI IEPEMEHHBIMH.

Ceenenusi 0 rpadukax ypaBHEHUH C JIByMSI NEPEMEHHBIMU MCIOJNB3YIOTCS MPHU WILTIOCTPALUU
MHOJKECTB PEIICHU HEKOTOPHIX MPOCTEHIIINX HEPABEHCTB C IByMsI IEPEMEHHBIMU M UX CHCTEM.

I'naBa 4. ApudMeTnyeckasi 1 reoMeTpuYecKasi MPOrpeccuu

Apudmerndeckas ¥ reoMeTpudeckas nporpeccud. @opMyibl n-ro YieHa ¥ CyMMBI TEPBBIX N
YJIEHOB Mporpeccun. beckoHeyHO yObIBaroIIasi reOMEeTpHUIecKast IPOrPecCUs.

Konumponvnasa paboma Ne 5 no meme "Apugpmemuueckan npozpeccusn'’.

Heab: gate moHATHS 00 apuPMETHUECKONM U TEOMETPUYECKOM MPOrpeccUsix KaK UHCIOBBIX
MOCJIEIOBATEIBHOCTAX 0CO00T0 BU/IA.

[Ipu u3yueHun TeMbl BBOAUTCS MOHSATHE TOCIEI0BATEILHOCTH, Pa3bsICHAETCS CMBIC TEPMUHA «N-
¥ YJICH MOCIIEA0BATEIbHOCTH,

BBIpa0aThIBAETCS yMEHHUE UCIOJIb30BaTh HMHJAEKCHOE O00O03HaueHue. OTH CBEICHHUS HOCST
BCIIOMOTATEIIbHBIN XapaKTep U HCIIONb3YOTCS TSI

U3y4eHUs apuPMETHIECKON U TeOMETPUIECKON MTPOrPecCcHil.

Pabora ¢ dopmymamu n-ro WieHa W CyMMBI NEPBBIX N WICHOB IPOTPECCUH, MOMUMO CBOETO
OCHOBHOTO Ha3HA4YeHWs, TIO3BOJISET HEOJHOKPATHO BO3BPAIIATHCS K BBIYMCIICHUSM, TOXKIECTBEHHBIM
peoOpa3oBaHUsM, PEIICHUIO YPaBHEHH, HEPABEHCTB, CHCTEM.

PaccmaTpuBaroTCsl  XapakTepHUCTUYECKHUE CBOMCTBA apU(PMETHUYECKOH U TEeOMETPUUYECKOM
MIPOTPECCU, YTO TIO3BOJISIET PACIIMPHUTD KPYT MpeIaraéMbIxX 3a1a4.

I'naBa 5. DjeMeHThI KOMOMHATOPHKH M TEOPUH BePOSITHOCTEI

KombunaTtopHoe npaBmiio ymHOxkeHus. [lepectanoBky, pasMerienusi, couetanust. OTHOCHTETbHAs
4acTOTa U BEPOSITHOCTh CIIy4allHOTO COOBITHSI.

Konumponvnas paboma Ne 7 no meme ""Inemenmol KoOMOuHamopuku u meopuu 6eposmHocmeil

Iloemopenue
3.TEMATHYECKOE INTAHUPOBAHHUE
B Tom 4nciie
Koa-Bo KOJI-BO
I'naBa Pa3nes, Tema KOJIUYECTBO
4acoB YPOKOB
YPOKOB
KOHTPOJIA
l. KBanpatnunas dpyakius | 22 20 2
. YpaBHeHUs "
HEpaBeHCTBa ¢ ojHOM | 14 13 1
MePEMEHHON
M. VYpaBHeHUs "
HepaBeHCTBa ¢ JBywms | 17 16 1
NIEPEMEHHBIMH
V. Apudmernueckas "
reoMeTpHuUecKas 15 13 2
Iporpeccuu
V. DJIEMEHTHI 13 12 1
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KOMOWHATOPUKH
TEOPUU BEPOSATHOCTEU

[ToBTOpEeHUE

21

19

Bcero

102

93
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