MYHHUIHUITAJIBHOE BIO/KETHOE OBIIEOBPA3ZOBATEJIBHOE YYPEX/JIEHHUE
JJAKOMOBYJICKAS OCHOBHAS OBIIEOBPA30OBATEJIbHASA HIKOJIA

AHHOTaUA K pado4el mporpamMmme
y4eOHOro npeaMera «AJreopa» ais 7-9 kiaccos

PabGouass mporpamma yueOHOro mpeamera «Anredpa» o00s3aTENIBHOW MPEIMETHON 00JacTu
«Matematrika ¥ HWHPOpPMATHKa» SBJSIETCS YacThIO OCHOBHOM 00pa30BaTeIbHOW MPOTrpaMMbl OCHOBHOT'O
obmero obpazoanus (OOII OOO) MBOV Jlakomobynckoit OOIL, pazpabotaHa B COOTBETCTBHM C IMYHKTOM
32.1 ®I'OC 000-2021 Ha ocHoBe DPI'OC OO0O0-2010r. u ITOOIT OOO-2020r. Pabouast mporpamma 1o yueOHOMY
npeamety «Anrebpa» ms 7-9 kimacco npuBeneHa B cootBerctBue ¢ POIT OO0 u ®PII no anrebpe B yactu
colep)kaHus 00ydYeHHS M TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHs mporpamMmbl Ha ypoBHe OO0 wu peanusyercs 3 roma ¢
7 mo 9 knacc.

[Tpu peanuzauuu pabouell IporpaMMbl MO yuyeOHOMY NpeAMETy «AnreOpa» HCHOIb3YIOTCS YUEOHHKH,
BKou€HHBIE B [Ipunoxenne No2 OITY-2022 (mpuka3 Munnpocsenienus: Poccuu ot 21.09.2022 N 858):

1. Anrebpa. 7 knacc: y4eOHMK 151 oOmieoOpasoBaTenbHbIX opranusanuil/ FO.H. Maxkaperue, H.T.
Munatok, K.W. Hemikos, C.b. CyBopoga; nox pea. C.A. TensakoBckoro — M.: [IpocBenienue
2. AnreOpa. 8 kmacc: ydeOHUK mis oOmieoOpa3zoBarenbHbIX opranusanuit/FO.H. MakapserueB, H.I'.
Munarok, K.1. Hemkos, C.b. CyBoposa; nox pea. C.A. TemsixoBckoro — M.: IIpocsemienue
3. Anrebpa. 9 xmacc: yueOHuUK mis oOmieoOpazoBarenbHbix opranuzanuit/FO.H. Makapsraes, H.I'.

Munarok, K.W. Hemkos, C.b. CyBopoBa; nox pea. C.A. TemsakoBckoro — M.: [IpocBenienue

PaGouvasi mporpamMMa pa3pa0oTaHa yduTeJeM aireOpbl MIKOIBI B COOTBETCTBUU C [loNMOXKeHHEM O pabovmx
porpaMMax M ONpeessieT OpraHu3aiio 00pa3oBaTeIbHON JACSITEIBHOCTH YUUTENS B IIKOJE MO MPeaMeETy « Airedpay.
Pabouas mporpamma COAEPKHUT CIEAYIOIINE CTPYKTYPHBIE JIEMEHTHIL:

-1IeTM U3y4eHus ydeOHOoro npeamera « Anredpay;

-MecTOo y4eOHOro npeamMera «Anredpa» B yueOHOM ILIaHE;

-coJiep>kaHne yaeOHoro mpeameTa « Anredpay;

-[IJITAHUPYEMBbIE Pe3yJIbTaThl (JINYHOCTHBIE, METANIPEIMETHBIC U TIPEMETHBIC);

-TeMaTH4eCcKOe IUIAHHpOBaHHWE, cPopMHUpOBaHHOE C y4&€TOM  paboueill MporpaMmbl BOCIUTAHHS |
BO3MOXKHOCTBIO Mcnonb3oBanus DOP/LIOP.

Pabouas mporpamma obcyxnaeHa Ha 3aceganuu IIIMO yuuTenell MaTeMaTUKU ILIKOJbI, IPUHATA PELICHUEM
nemarorudeckoro cosera (mporokon Nel or 28.08.2023r.), yrBepkneHa nmpukazom mo MBOY JlakomoGyckoit
OOIII Ne 51 ot 28.08.2023r. B kauectBe yactu conaepxanus OOIT OO0

Ha ocHoBe nmaHHOW mporpammbl yuutesneMm paspadateiBaetcss KTII B coorBerctBumM ¢ IlonokeHueM o
KaJICHIaPHO-TEMaTHYECKOM TIJITAHUPOBAHUH 10 YYeOHOMY Tpeamery, Kypey, monyiro. KTII paccmarpuBaercs
Ha 3aceganuu [IIMO u cormnacyercs ¢ 3amecturenem no YBP.

Boinucka

M3 OCHOBHOI1 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOI'0 001Iero 00pa30BaHMs

PABOYAS ITPOT'PAMMA
yueOHOoro npeamera « Ajaredopa»
1Jis o0yyarommxcesi 7 - 9 kiaccon
CPOK peaju3anuu 3 roaa

HEJIM U3YYEHHUSA YUYEBHOI'O IPEIMETA «AJI'EBPA»

Lenssmu oOyueHust MaTeMaruke B 7—9 xiaccax siBISIOTCS: (GOPMUPOBAaHHUE [IEHTPATBHBIX MaTEMATHUECKUX MTOHSITUI
(ducno, Benu4MHa, reoMeTpuieckas Gurypa, nepeMeHHast, BEPOSITHOCTh, (PYHKLHS ), 00€CTICUNBAIOIINX TPEEMCTBEHHOCTD
U TEPCIIEKTUBHOCTh MaTeMaTHIECKOT0 00pa30BaHus 00yYarOIIIXCS;
nojBeAeHNe 00yJaroInXcs Ha JOCTYITHOM JAJIsl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U MAaTEMATUKU M OKPY’KAIOIIEr O
MUpa, IOHUMAaHUEC MaTEMAaTUKU KAK YaCTH O6HICI\/'I KYJIBTYPBI 4CJIOBEYCCTBA,



Pa3BHUTHE HHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs, H03HaBaTeIbHON aKTUBHOCTH,
MCCIIEI0BATEIbCKAX YMEHUH, KPUTHYHOCTH MBILIUICHNS, HHTEpECca K U3yYEHUIO MaTeMaTHKH;

(dopmupoBaHre pyHKIMOHAIBHOW MaTeMaTHIEeCKON IPaMOTHOCTH: YMEHHUS Paclo3HaBaTh MPOSBIECHHS MATeMaTHIECKIX
MOHATHUH, 00BEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX KU3HEHHBIX CUTYALMAX U MPU U3yUEHNUHU APYTUX YUeOHBIX
IPEMETOB, TPOSBICHNS 3aBUCHMOCTEN M 3aKOHOMEPHOCTEH, ()OPMYINPOBATH UX HA A3bIKE MATEMATHUKH U CO3/1aBaTh
MaTeMaTHYeCKHE MOACIH, IPUMEHATh OCBOSHHBIM MaTeMaTHIECKUH armapar Jjisi pEICHHs TPaKTUKO-OPHEHTHPOBAHHBIX
3a]a4, UHTEPIPETUPOBATH U OLIEHWBATH MOMyUYSHHBIEC PE3YNIbTaThI.

N3yuenne anreOpsl oOecrieynBaeT pa3BUTHE YMEHHs HAOIOAaTh, CPAaBHUBATH, HAXOJUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHs], CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBHS U BBIBOJIBI, (POPMYIHPOBATH
yrBepxieHnsa. OcBoeHHe Kypca ainreOpbl 0OeclieuMBaeT pa3BUTHE JIOTMUECKOIO MBIIUICHUS OOYYaroLMXCs: OHHU
WCTONB3YIOT JIEAYKTHBHBIE W WHAYKTUBHBIE PACCYXIEHHS, OOOOIIEHHE M KOHKpeTH3alMio, abcTparupoBaHue |
aHajoruto. OOydeHue anreOpe MpearonaraeT 3HAYUTENBHBIA 00BEM CaMOCTOSTEIHHONW IEATeIHbHOCTH O0YyYaromnX Cs,
MI03TOMY CaMOCTOSITEIIbHOE PEILIEHUE 33/1a4 SIBJIACTCS peain3alyeil 1eaTeIbHOCTHOO MPUHIMIIA 00ydeHUsL.

B crtpykrype mporpammbl yueOHOTO Kypca «AjreOpa» Ui OCHOBHOTO OOIIEro 00pa3oBaHWsT OCHOBHOE MECTO
3aHMMAIOT COJCP)KATENIbHO-METOAUYECKHEe JMHUM: «Yuciaa u  BBMUCICHUS», «AJreOpandecKkue BbIPAKECHUSD?,
«YpaBHeHUS U HepaBeHCTBay, « DyHKMu». B Xone m3ydyeHus yueOHOro Kypca oOydarommMCs PUXOJIUTCS JTOTUIeCKU
paccyxaathb, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBA3M € 3TMM B mporpammy y4eOHOro Kypca « AnreOpay
BKJIFOUCHBI HEKOTOPbIE OCHOBBI JIOTHKH, ITPEJICTABJICHHBIE BO BCEX OCHOBHBIX Pa3zieiax MaTeMaTHueCcKOro 00pa3oBaHus 1
CIOCOOCTBYIOIINE OBJIAJICHUIO 00YJaIOIMMUCS OCHOB YHUBEPCAJIbHOTO MaTeMaTHUECcKOoro si3blka.  ConmepKaTenbHON U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOr0 Kypca « Anredpay SBISETCs ero HHTErPUPOBAHHBINA XapakTep.

Conmepxanne nuHUM «Yucna W BBIMHCICHUS» CIYKHT OCHOBOH [UId JaJbHEHIEr0 HW3yYeHHS MaTeMaTHKH,
CIOCOOCTBYET Ppa3BUTHIO Yy OOYyYaromMXCs JIOTMUYECKOTO MBIIUICHHS, (DOPMUPOBAHMIO YMEHHs TOJIb30BaThCS
ITOPUTMaMH, a TaKKe MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX Ul TOBCEIHEBHOW >ku3HH. Pa3Burne
MOHATUSL O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs CBA3aHO C PAalMOHAIBHBIMH W HPPAaLMOHATIBHBIMHU
yuciaamMH, (HOpMHPOBAHHEM MPEACTABICHUH O AEHCTBUTEIBHOM 4YHCIE. 3aBEpLICHHE OCBOCHMS YHCIIOBOM JIMHUHU
OTHECEHO K CpeIHEMY 00IIeMY 00pa30BaHUIO.

Conepkanue IByX anreOpandecKkux JHHUA — «AJreOpandeckue BBIPAKEHHs» W «YpPaBHEHHS M HEPABEHCTBA»
CHOCOOCTBYET (POPMHMPOBAHUIO y OOYHYAIOIMXCSl MAaTEeMaTUYECKOro ammapara, HEOOXOAUMOro i pelleHus 3anad
MaTeMaTHKH, CMEXKHBIX INPEAMETOB W TMPaKTHKO-OPUEHTUPOBAHHBIX 3a7ad. AnreOpa JEeMOHCTpHpPYET 3HaueHue
MaTEeMaTUKH KaK sI3bIKa JUIs IOCTPOEHHS] MaTeMaTHIECKUX MOJIENEH, ONMCaHMsI IIPOLIECCOB U SBJIEHUI peajibHOro Mupa. B
3agaull oOydeHHsi anreOpe BXOAAT TakKe AallbHEWIee pa3BUTHE alTOPUTMHYECKOrO MBIIUICHHU S, HEOOXOAUMOro, B
YaCTHOCTH, JIJIsI OCBOSHHS Kypca HH(POPMATHKH, W OBJIAJICHHE HAaBBIKAMU JCTYKTHBHBIX paccyxaenuil. [IpeodpazoBanme
CHUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHMs, CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUYECTBY.

Coneprkanne (QpyHKIIMOHATIBHO-TPA(MUESCKOH JIMHUM HAIEJIeHO Ha IMOJydeHHe OOyJaromuMHCsS 3HAHUHA O (QyHKIMSIX
KaK Ba)KHEWIed MareMaTH4ecKOH MOJENW JUIs OIMCAHWS M MCCIENOBAaHUS Pa3HOOOpa3HBIX IMPOIECCOB M SBJICHUH B
npupone u oOmecrse. M3yuyeHne Mmarepuana CIOCOOCTBYET pa3BUTHIO y OOY4YalOIMXCS YMEHHsS HCIOIb30BaTh
pa3nryHble BBIPa3UTEIbHBIE CPECTBA SI3bIKA MATEMATHKN — CJIOBECHBIE, CHMBOJIMUECKHUE, rpaduuecKie, BHOCUT BKIIAJ B
(hopMUpOBaHHUE MPEACTABICHUN O POJIM MATEMATUKH B Pa3BUTHH ITUBUIIM3AIMN U KYJIBTYPBI.

CornacHo ydyeOHOMY IJIaHy B 7-9 Kiaccax M3ydaercsi y4eOHbId Kypc «Anredpa», KOTOPbIA BKIIOYAET CIIEIYIOLIHE
OCHOBHBIE pasfieNbl copepxkaHus: «Yucina M BBIUUCICHUS», «ANreOpandecKue BBIPAKEHHUSD), «YPaBHEHUS W
HepaBeHCTBaY, « DYHKIMN».

MECTO YUYEBHOTI' O IIPEJIMETA «AJI'EBPA» B YYEBHOM IIVIAHE

Ha uzydenune yuebHoro Kypca « Anrebpa» otBogutcst 306 yacoB: B 7 kimacce — 102 vaca (3 vaca B Henenmo), B 8 Kiacce —
102 gaca (3 gaca B Hezelmo), B 9 kiracce — 102 yaca (3 gaca B HeIemr0).

COIJEPKAHUME YUEBHOTI'O ITPEIMETA

7 KJIACC

Ymncaa v BBIYHCICHAS

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, TEPEX0A OT OAHOW (popMbl 3amucu aApoder k apyroi. IloHsTHE panroHAaTBLHOTO
YHCia, 3alMCh, CPABHEHHUE, YIOPSIOYMBAHWE PAMOHANBHBIX 4HceN. Aprudmernueckne AEHCTBUS C palyOHATHHBIMHU
yrcaaMu. Perienme 3aqa4u u3 peabHOM MPAKTUKK Ha YacTH, Ha IPOOH.

CreneHp ¢ HaTypalbHBIM IOKa3aTeJIeM: ONpellelieHHne, NMpeoOpa3oBaHUe BHIPAKEHWH HAa OCHOBE ONPENENIECHMs, 3alHCh
Oompmmx urcen. [IporeHTsl, 3amiuch MPOIEHTOB B BUJE IPOOM U ApOOU B BHJE MPOIEHTOB. TpH OCHOBHBIE 33/1a4M Ha
MIPOLIEHTHI, PEIICHUE 33/1a4 U3 PEaJIbHOU MTPAKTUKH.

IIpuMeHeHne NpU3HAKOB JEIMMOCTH, Pa3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IPsIMast U 00paTHAas HPOMOPLMOHAIBHOCTH.

AJredpanyeckue BbIpaskeHUs1

IlepeMeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C MEpPEeMEHHOM. JlonmycTuMble 3HayeHUs nepeMeHHbIX. [IpencrasieHue
3aBHUCUMOCTH MEXIy BeJMYMHaMu B Buae (opmynbsl. Broruucnenuss mo ¢opmynam. IIpeobpazoBanne OyKBEHHBIX
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BBIpaKEHHH, TOKIECTBEHHO PaBHBIE BBIPAXKEHHS, IIPaBUiIa IPeoOpa30BaHUs CyMM H ITPOU3BEJCHHUHN, IPaBUIIA PACKPBITHS
CKOOOK 1 IpUBEIEHUS MTOT00HBIX CIAraeMbIX.

CBoiicTBa CTENIEHU C HAaTYypaJIbHBIM II0KA3aTENIEM.

Opnounensl 1 MHorowieHsl. CteneHb MHorowieHa. ClioKeHHE, BBIMUTAHHE, YMHOXKEHHE MHOTrOWieHOB. Dopmysibl
COKpAIEHHOTO YMHOXKEHHUS: KBaZpaT CyMMbl W KBaipaT pasHocTH. Popmynia pa3HOCTH KBaiparoB. PasnoxkeHue
MHOTOUJIEHOB Ha MHO>KUTEJIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHEeHHE, KOPEHb YPaBHEHUS, IPaBHJIa IIPE0OPa30BaHMs YPaBHEHNUS, PaBHOCHIBHOCTD YPaBHEHUH.

JluneiiHOe ypaBHEHHE C OJTHOW MEPEMEHHOM, YHCIIO KOpPHEW JMHEWHOrOo ypaBHEHHS, pelleHHe JMHEWHBIX YpPaBHEHUH.
CocTtaBneHue ypaBHEHUH 110 YCIOBHIO 33/1a4M. PelieHne TeKCTOBBIX 3a/1a4 € IIOMOLIBI0 YpaBHEHUI.

JluneliHoe ypaBHEHHE C JBYMs TepeMeHHbIMH HU ero rpaduk. CuctemMa IBYX JIMHEHHBIX YpaBHEHUH C JByMS
nepeMeHHbIMU. Perienue cucreM ypaBHEHUH criocoOoM moAcTaHOBKY. [Ipumeps! perieHus TEKCTOBBIX 3a/1a4 ¢ TOMOILIBIO
CHCTEM ypaBHEHUI.

DyHKIUN

Koopaunara Toukn Ha nmpssMoil. YUCIOBBIE TPOMEXKYTKH. PaccTossHNE MEXKAY ABYMSI TOUKaMU KOOPAWHATHOM MPSAMON.
[IpssmoyronmpHas cucrema koopaumHar, ocu Oxu Oy. AOcumcca ¥ opaWHaTa TOYKM HA KOOPIWHATHOW IJIOCKOCTH.
[Ipumeps! rpadukoB, 3agaHHBIX Qopmyiaamu. UteHne rpadukoB peaibHbIX 3aBucuMocted. [lonarue gynkumu. ['padpux
¢byukimu. CpoiictBa ¢Gyakuuit. Jluneiinas ¢ynkuus, e€ rpaduk. I'paduk dynkumu y = [X|. I'paduueckoe pemienue
JIMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KJIACC

Ymuca 1 BBIYHCIICHUSA

KBagpatnelii kopeHb u3 uncia. [lonstue o0 uppanuoHansHOM uucie. [lecaTuunble NMPUOIMKEHUS UPPALMOHATBHBIX
yucen. CBoiicTBa apu(pMETHIECKUX KBAIPATHBIX KOPHEH M UX MPHUMEHEHHUE K MPeo0pa30BaHHIO YHCIIOBBIX BBIPAKEHUN U
BBIYUCIICHUSIM. [[elicTBUTENbHBIC YHCIIa.

CreneHsb C LienbIM II0Ka3aTeneM U e€ cBoiicTBa. CTaHJapTHas 3alMCh YUCIA.

Auredpanveckue BbIpasKeHHU S

KBagparHblil TpEXUIIEH, pa3IOKEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKUTEH.

Anrebpandeckast Apoob. OCHOBHOE CBOMCTBO anreOpanueckod Apobu. CrokeHue, BRIYUTAHUE, YMHOXKEHUE, JIEJICHHE
anreOpandeckux qpodeil. PanmonanbHble BRIpaKeHUS U X IPeoOpa3oBaHue.

YpaBHeHus M HepaBeHCTBa

KranparHoe ypaBHeHHe, (popMysia KOpHEH KBapaTHOro ypaBHeHUs. Teopema Buera. Penienue ypaBHEHMIA, CBOSIIIUXCS
K TMHEWHBIM U KBaapaTHbIM. [IpocTeiiinie 1poOHO-parimoHaIbHbIe YPAaBHEHHS.

I'paduueckass wHTEepHpeTalys ypaBHEHHH C JByMs TEPEMEHHBIMH W CHCTEM JMHEWHBIX YpaBHEHWH C JBYMs
nepeMeHHbIMU. [IpuMepsl pereHus cucTeM HeJTMHEHHBIX YPaBHEHHUH ¢ IBYMsI IEpeMEHHBIMH.

Pemenne TeKCTOBBIX 3aJ1au aareOpanueckuM CIiocoO0OM.

HucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOW nepeMeHHOM. PaBHOCUIIBHOCTh HEPAaBEHCTB. JIMHElHbIE
HEpaBEHCTBA C OIHOU nepeMeHHOH. CHCTeMbI JIMHEHHBIX HEPABEHCTB C OJHOM MePEMEHHOM.

DyHKIUN

[onsarue pynxunu. O6nacTp onpeneneHns 1 MHOKeCTBO 3HaueHHH GyHkumu. CriocoOsl 3aqanus PyHKIUHA.

I'paduk Qynkiun. Urenue coiictB GyHKIUH 110 €€ rpaduky. [IpumMepsl rpadukoB (GyHKINH, OTpaKaIOMIUX pealbHbIC
IIPOLIECCHI.

DYHKIIMH, ONHCHIBAIOIINE MPAMYIO M 00PAaTHYIO MPOMOPLMOHANBHEIE 3aBHCHMOCTH, HX rpaduki. OyHKmum Y = X2, y = X,
y = VX, y=|x|. Tpacduueckoe peleHne ypaBHEH H 1 CHCTEM YpaBHEHHIL.

9 KITIACC

Yucia ¥ BbIYHCICHUSA

PauponansHble 4YMcia, HWppalOHANBHBIE 4YHCA, KOHEYHbIE W OECKOHEYHBIE [eCSATUYHbIe ApoOn. MHOXKECTBO
JeCTBUTENBHBIX YHCEN, CHCTBUTENIbHBIE YMCIa KaK OeCKOHEYHBIE NecATHYHbIe Apodu. B3ammHO omHO3HAUHOE
COOTBETCTBHE M€Ky MHOKECTBOM JIEICTBUTEIBHBIX YHCEN U KOOPAUHATHON MPSIMOIA.

CpaBHeHHUE JeHCTBUTEIBHBIX YHCET, apH(PMETHIECKHE ICHCTBHS C NEHCTBUTEIbHBIMH YHCIIAMHU.

PasMepbl 00BEKTOB OKPYKAIOIIET0 MHUPA, JJIMTEIBHOCTD MPOLIECCOB B OKPYKAIOIIEM MHUPE.

[Tpubmmx€HHOE 3HAUYEHHE BEIMYHMHBI, TOUHOCTH MpuOImKenus. Okpyriaenue uncen. [Ipukuaka u omeHKa pe3yibTaToB
BBIYUCIICHUN.

YpaBHeHUs M1 HEPABEHCTBA

JIuneliHoe ypaBHeHuE. PelieHre ypaBHEHUM, CBOASIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pemienue ypaBHEHHH, CBOASIIMXCS K KBaJapaTHbIM. bukBaapaTHoe ypaBHeHue. I[Ipumepsr
pEeLICHUs] YPABHEHUI TPEThEU U YETBEPTOM CTEMEHEN pa3IOKEHHEM Ha MHOMKUTEIH.

Pemrenne qpoOHO-paIiOHAIBHBIX ypaBHEHMH. PellieHre TEeKCTOBBIX 3a/1a4 areOpaniyecKuM METOAO0M.

YpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU U €ro rpaduk. Pemenne cucteM OByX TMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU.
Pemenue cucrem AByX YpaBHEHHMH, OOHO M3 KOTOpPBHIX JMHEHHOE, a Apyroe — BTOpOH cremneHH. ['paduueckas
VMHTEPIIPETALUS CUCTEMBI YPABHEHUH C IBYMs IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3a1au areOpanyecKiuM CrocoOoM.



UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienve nMHENMHBIX HEPABEHCTB C OJHOW NMEpeMEeHHOU. PelieHrne cucTteM JIMHEHHBIX HEPABEHCTB C OJTHOM MEepeMEHHOM.
KBanparubie HepaBeHCTBa. I 'padudeckas HHTEpIIpeTalysi HEpaBeHCTB U CHCTEM HEPaBEHCTB C IBYMS II€PEMEHHBIMH.
DOyHKIUA

Keanpatnunas ¢ynknums, e€ rpaduk um cpoiictBa. [lapa®ona, KOOpIMHATHI BEpIIMHBI Tapaboibl, OCh CHMMETPUHU
mapaboJTbL.

I'padmkn ysximit: y = kx, y =kx + b,y = k/x, y =x% y = VX, y = |X| u ux cBoiicrsa.

YucioBble M0C/1€10BATEIbHOCTH U IIPOrPeccuM

[ToHsiTHE YMCIIOBOI MOCHEIOBATENLHOCTH. 3aJaHue MOCIE0BaTeIbHOCTH PEKYppeHTHOH (popmynoit u ¢opmymnoit n-ro
YJIeHa.

Apudmernueckas U reomeTrpuueckas mporpeccur. Dopmynbl N-ro uneHa apuPMETHUECKOH W T€OMETPUUYECKOM
MPOTrPECCHU, CyMMBI NTEPBBIX NUJICHOB.

N3o0paxkeHne 4NeHOB apU(PMETHUYECKOW M TEOMETPHUYECKOHW MPOTrpeccHid TOYKaMHM Ha KOOPJMHATHOM TIOCKOCTH.
JIuHelHbIN U 9KCITOHEHITUATLHBIA poCT. CII0KHBIE TTPOIICHTHI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YUEBHOTI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUSA

JIMHHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS TPOrPaMMBbI yIeOHOT0 Kypca « Arebpay XapaKkTepu3yroTCs:

1) marpuoTHYecKoe BOCIIMTAHME:

IPOSIBJIGHUEM MHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTUKd, LEHHOCTHBIM OTHOLIEHHUEM K
JOCTHKEHHSIM POCCHMCKMX MaTEMaTHKOB M POCCHUICKONM MareMaTH4eCKOM IIKOJIbI, K UCIIOJIB30BaHUIO 3TUX JOCTH>KEHUN
B JPYTHX HayKaxX M MPUKJIaTHBIX cdepax;

2) rpaskaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIOJIHEHHIO 00SI3aHHOCTEH TpakIaHMHA M PEean3aliyl ero npas, MPeACTaBICHHEM O MaTeMaTHYECKIX
OCHOBaX ()yHKIHOHUPOBAHUS Pa3INYHBIX CTPYKTYp, SIBICHUM, IPOLEAYp TPAXKIAHCKOTo 00IIecTBa (HapuMep, BEIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K OOCYXIIEHHIO 3THUECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUECKUM MPUMEHEHHEM JOCTHKEHUH
HayK{, OCO3HaHUEM Ba)KHOCTH MOPaJIbHO-3TUYECKUX IPUHLUIIOB B AEATENILHOCTH YUEHOT0;

3) TpyAOBOE BOCTIMTaHHE:

YCTaHOBKOM Ha aKTMBHOE YyYacTHE B PEUICHWH MPAKTHUUYECKUX 3a7ad MAaTeMaTHYECKOW HaIlpaBIEHHOCTH, OCO3HAHHEM
BOXHOCTH MAaTEeMAaTHYECKOro o00pa3oBaHMs Ha NPOTSHKCHUH BCEH JKM3HM Uil YCHEIIHOH mpodeccHoHaNTbHOMI
JEeSTeTbHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHHWH, OCO3HAaHHBIM BBIOOPDOM M TOCTPOSHHEM WHIWBUIYaILHON
TpPaeKTOpuH 00Pa30BaHMS ¥ )KU3HEHHBIX IIJIAHOB C Y4ETOM JIMYHBIX MHTEPECOB M O0IIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCITUTAHME:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHYECKOMY BOCIPHSTHIO MareMaTudyecKux OOBEKTOB, 3afad, peIleHHH,
paccyXIeHuil, YMEHHIO BUJIETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS:

OpHEHTAIMEH B AEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX HPEACTaBJICHHHA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSA YEJIOBEKa, NPUPOJILI W OOIIeCTBa, NOHMMaHUEM MaTeMaTH4eCKOl HayKu Kak cgepbl YeIoBeuecKon
JIEATENBHOCTH, 3TANOB €€ pa3BUTHS M 3HAYMMOCTH JJISl pa3BUTHUS LMBIJIM3ALMM, OBJIAJICHUEM SI3BIKOM MATEMAaTHKH U
MAaTEMATUYECKON KyJIbTYPOH KaK CPEICTBOM IIO3HAHUSI MUpPA, OBJIAJICHUEM IIPOCTEUIIIMMH HABBIKAMH UCCJIEI0BATENBCKON
JIeATENBHOCTH;

6) pusuyeckoe BocUTaHUE, GOPMUPOBAHNE KYJIbTYPbI 310POBbS H 3MOIUOHAILHOI0 0J1aroNoIyYus:
TOTOBHOCTBIO NMPUMEHSATh MaTeMaTU4eCKUe 3HAaHHUS B MHTEPEcax CBOETrO 3[0POBbs, BEACHHUS 3J0POBOro obpasza KH3HU
(3mopoBoe mHTaHWE, COANAHCUPOBAHHBIA pEXUM 3aHITHH W OTAbIXA, pEryisipHas Qu3nyeckass aKTUBHOCTD),
c(OpPMUPOBAHHOCTHIO HaBbIKa pedIIeKCHH, MPU3HAHNEM CBOETO MpaBa Ha OMIMOKY M TaKOIo JKe IIpaBa APYTroro 4eIoBeKa;
7) 3Kko0JI0THYeCKOe BOCIIUTAHME:

OpHEeHTaIMell Ha MPUMEHEHHEe MAaTeMaTHYeCKUX 3HAHWW AU pelleHHs 3aJad B 00JacTH COXPAHHOCTH OKPYIKAIoIIeH
cpenpl, MIAHUPOBAHUA IMOCTYNKOB M OLEHKM MX BO3MOXKHBIX IOCJHEACTBUMA i1 OKPY)KAIOIIEH Cpelbl, OCO3ZHAaHUEM
rJ100aIbHOr0 XapaKTepa 3KOJOIMIECKUX MPOOIIEM U IyTeH UX peIleHus;

8) aganranmsa K M3MEHSIOIMMCS YCJIOBHAM COMMAIBHON M IPUPOIXHOI Cpeabl:

TOTOBHOCTBIO K [EHCTBHSM B YCIOBUAX HEONPEACIEHHOCTH, IMOBBILICHUIO YPOBHSA CBOEM KOMIIETEHTHOCTH 4epe3
MPAKTUYECKYIO JESITEIbHOCTD, B TOM UHCJIE YMEHHUE YUUTHCS y IPYTUX JIOJEH, IpHoOpeTaTs B COBMECTHOM AESTEIbHOCTH
HOBBIE 3HAHMS], HABBIKM 1 KOMIIETEHIIUU U3 OMBITA APYTHX;

HEOOXOMMOCTEI0 B ()OPMHUPOBAHMM HOBBIX 3HAHW, B TOM YHCIE (OPMYIUPOBATH HICH, TOHATHSA, THUIOTE3bI 00
00BEKTaxX W SABJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABaTh JeGHUIUTHl COOCTBEHHBIX 3HAHWHA U
KOMIIETEHTHOCTEM, INTAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCIPHHHUMATh CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIMI
KOHTPMEp, KOPPEKTUPOBATHh IPUHUMAEMBbIE PELICHUS U ACHCTBUS, (POPMYIHPOBATh U OLEHUBATH PUCKH U MOCIEICTBH,
(hopMHUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATBI



Ilo3naBare/ibHbIE YHHBePCAJIbHBIE y4eOHbIe AeiicCTBUSA

Ba3oBble Jornueckue AeiicTBHA:

° BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, MOHSTHN, OTHOIICHUM
MEXIY TOHATUSMHE, (OPMYIIHPOBATH OMPENCIICHUS MOHATHH, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCHU(DUKAIIY,
OCHOBaHHUs JIJIst 000O0IIEHNS U CpaBHEHUS!, KPUTEPUH IPOBOIUMOr0 aHAIIN3A;

. BOCIIpUHMMATh, (OpMYNIUpoOBaTh W TPEOOpa30BBIBATH CYKACHHS: YTBEPAWTEIbHBIE W  OTPHUIIATEIIBHEIE,
€JMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

. BBISBJIATH MaTEMaTHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUHS B (paKTaX, TAaHHBIX, HAOIOICHUAX U
YTBEP)KICHUSIX, ITpe/jIaraTb KpUTEPUU JIs1 BBIABIICHHS 3aKOHOMEPHOCTEH U IIPOTUBOPEUHiL;

. JleJaTh BBIBOABI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKM, JAEAYKTUBHBIX M WHIYKTUBHBIX YMO3AKITIOYEHHM,
YMO3aKJIIOUEHHUN [0 aHAJIOTUH;

. pa3buparh J0OKa3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPXKICHUH (TMpsIMble W OT TPOTUBHOIO), MPOBOIHUTH

CaMOCTOSITENIBHO HECIJIOKHBIE J0Ka3aTelbcTBA MaTeMaTHYeCKHX (DaKTOB, BBICTpPAUBAaTh AapryMEHTALHI0, HPUBOIUTH
MPUMEPHI U KOHTPITPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE PaCCYKACHUS;

. BBIOMPATH CIIOCO0 pelieHus: yaeOHOH 3a/jau (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIlICHHs, BRIOMPATh HanboJjee
MOIXOIALINN C y4ETOM CAMOCTOATENILHO BBIJCIICHHBIX KPUTEPHEB).

Ba3zoBble ucciienoBaTebcKHe el CTBUA:

. UCIONB30BaTh BONPOCHl Kak HCCIENOBATENbCKUN HMHCTPYMEHT TIO3HAHUA, (OPMYIHMPOBATh BOMPOCHI,
¢bukcupymoIme NPOoTUBOpEUre, MPOdIIEMY, CAMOCTOSITEIEHO YCTaHABIMBATh HCKOMOE U JaHHOE, (JOPMHUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULINI0, MHEHHE;

. MPOBOJUTH 10 CAMOCTOSATEIILHO COCTABJIEHHOMY IJIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOJIBbIIIOE UCCIICA0OBAaHNE 10
YCTaHOBIICHHUIO 0COOCHHOCTEH MaTeMaTHYECKOTO O0BEKTa, 3aBUCUMOCTE 00 BEKTOB MEXKTY COOON;

. CaMOCTOATENBHO (DOPMYIMPOBATH OOOOIIEHHWS] W BBIBOABI 1O pe3yibTaTaM MPOBEAEHHOIO HAOIIONEHMS,
MCCIIEI0BAHNUS, OLIEHUBATh JOCTOBEPHOCTH ITOJyYEHHBIX PE3YJIbTATOB, BEIBOJOB U 0000IICHUI;

. IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLiecca, a TAKXKE BBIIBUTATH IIPEIIIONOKEHHSI O €r0 Pa3BUTUM B HOBBIX
YCIIOBHSX.

Padora ¢ undopmanueii:

. BBISIBIISITH HEIOCTaTOYHOCTD M M30BITOYHOCTD HH(OpMAaInu, JaHHBIX, HEOOXOAMMBIX JIJIsl PEILICHUS 3a/1a4H;

. BBIOMPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MH(POPMAIMIO PA3IMUHBIX BUIAOB U (OpPM
NpEICTABIICHUS;

. BBIOMpaTh (hOpMYy MpeAcTaBiIeHHsI HH()OpPMaIMK U UILUTIOCTPUPOBATh peliaeMble 33/1a4K CXeMaMH, TharpaMMaMH,
WHOU rpaduKoil U X KOMOWHAIIHASMY;

. OLICHMBATh HANEKHOCTh MH(OPMALMH TO KPUTEPHSIM, TPEUIOKESHHBIM YUUTENeM M C(HOPMYITHPOBAHHBIM
CaMOCTOSTEIIBHO.

KoMMyHHKaTHBHBIE YHUBepcaJIbHbIe y4eOHbIe JeHCTBHS:

. BOCTIPHHUMATh W (POPMYITHPOBATH CYKIEHHS B COOTBETCTBUU C YCIIOBUSIMH W IIETSIMH OOIIEHUS, SICHO, TOYHO,

TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHsI B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEIICHHUs
3aJ1a4d, KOMMEHTHPOBATH MOJyYEHHBIA PE3yJIbTaT;

. B Xo0Zle OOCY)XIEHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMoW TeMbl, MPOOJIEeMBl, pelraeMoil 3amadu,
BBICKa3bIBaTh UJICH, HALEJICHHBIC HA TIOUCK PELICHUS, COMIOCTABIISTH CBOM CYKICHUSA C CY)KACHUSIMH IPYTUX YYACTHHUKOB
Juanora, oOHapyKMBaTh pa3iM4yMe M CXOJCTBO IO3MLMH, B KOppeKTHOH (opme (opMynupoBaTh pa3HOINIACHS, CBOH
BO3PaXCHUS;

. NPE/ICTABIATE PE3YIIBTAThI PEIICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTa, CAMOCTOSTEIIHHO BEIOMPATh
(opMaT BEICTYIIJIEHUS C YUETOM 337124 PE3CHTALMK U OCOOSHHOCTEH ayJUTOPUH;

. MOHMMATh M HWCIIONIB30BaTh MPEUMYINECTBA KOMAHIHONW M HWHAMBHIYaJbHOH pabOTHI MPH pPEUICHHH Y4eOHBIX
MaTeMaTHYeCKUX 3a/1a4;

o NPUHUMATh 1EJIb COBMECTHOM JICSTEILHOCTH, IUIAHMPOBATh OPraHU3aIMI0 COBMECTHOH PabOThI, pacipeiesisiTh
BUJIBI pa0OT, TOrOBapUBaThCsl, 00CYkAATH IPOLIECC M PE3YIIBTAT PaboThl, 0000IIaTh MHEHHS HECKOJIbKUX JIFOJICH;

. y4acTBOBaTh B TPYIMIOBBIX (GopMax paboTsl (0OCYykaeHus, 0OMEH MHEHUSMH, MO3TOBbIC IITYPMBI U JIPYTHE),

BBITOJIHATE CBOIO YacTh Pa0OTHl U KOOPIAMHUPOBATH CBOW JACHCTBHSI C IPYTUMH YJIeHAMH KOMaH]Ibl, OIIEHHUBATH Ka4eCTBO
CBOETr0 BKJIaJ[a B OOMINIT TPOIYKT 11O KPUTEPHSIM, C(HOPMYITMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHSL.

PeryasiTuBHBIe YHHUBepcalbHble yuyeOHbIe JeficTBUS

Camoopranusanus:

. CaMOCTOSITENIFHO COCTABIIATH TUTaH, AITOPUTM PEIICHUs 3a/aqd (WJIA €ro 9acTh), BRIOMPATh CIIOCO0 PEIIECHHS C
y4ETOM MMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTHPOBATH BapHUaHTHI
peleHuii ¢ ya€ToM HOBOM MH(OpMAaLHK.

CaMOKOHTPOJIb, IMOIMOHATBHBIH HHTEJIEKT:

J BIIAJIETh CIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS ITPOIIECcca M Pe3yJibTaTa pelleHUs MaTeMaTndecKon 3a1aun;



° MpPEeABUAETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHUKHYTh ITIPU pEIIEHHH 3a[a4d, BHOCHTb KOPPEKTUBHI B
JIEATEIIEHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAMIEHHBIX OIMIMOOK, BBISBJICHHBIX TPYTHOCTEH;

° OIICHUBATh COOTBETCTBHE PE3yNbTaTa JCSITEIbHOCTH ITOCTABICHHON IIENW M YCIOBUSM, OOBICHSATH MPUUUHBI
JIOCTMKEHHS UTH HE JIOCTHKEHUS TIeJIH, HAXOWUTh OIIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY ONBITY.

INPEJMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 7 kJjacce 00ydaromMiACs MOMYYHT CIEAYIONIUE TPEIMETHBIE PE3YIbTATHI:

Yucia 1 BBIYUCICHUSA

BrImonHsTh, codeTasi yCTHbIE M MMCbMEHHBIE TPUEMBI, aprPMETHYECKIE NEHCTBHSI C PalliOHATEHBIMHU YHCIIAMHU.
HaxonuTh 3Ha4YeHMs] YUCIIOBBIX BBIPAKEHWH, MPUMEHSTH Pa3HOOOpa3Hble CIIOCOOBI M MPHUEMBI BBIYMCICHUS 3HAYEHHUN
JPOOHBIX BBIPpAKEHH, COACPKAIINX OOBIKHOBEHHBIE U JECATHYHBIE POOH.

[lepexonuTh OT OmHOW (OPMBI 3aUCH 4YWCEN K JAPYroi (mpeoOpa3oBHIBaTH JIECATUYHYIO JApOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B ICCATUYHYIO, B YACTHOCTH B OECKOHEYHYIO AECATUIHYIO APOOB).

CpaBHUBATh U YIOPSIOUYMBAThH PALlIOHATIBHBIE YUCIIA.

OKpyTisTh YKCIa.

BBIONHATE NPUKUIKY M OLEHKY pe3yibTaTa BBIYMCICHHMH, OLEHKY 3HAYEHUM YMCIIOBBIX BBIPAXKEHUM. BBIIONHATH
JIEICTBUS CO CTENEHAMH C HATYPAJIbHBIMU MIOKA3aTEIIMHU.

IIpuMeHSTh IPU3HAKY JEMMOCTH, PA3JIOKECHUE HA MHOXKXUATEIIN HAaTypaJIbHBIX YHCEL

Pemarps NpakTMKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3AHHBIC C OTHOIIEHUEM BEIIMYWH, IPONOPLHUOHAIBHOCTBIO BEIWYUH,
MPOLIEHTAMH, HMHTEPIPETUPOBATh PE3YJIbTAThl PELICHHS 3a7ad C Y4ETOM OIPaHMYEHHUM, CBSA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Auredpanveckue BbIpasKeHHsI

Hcnonp3oBarh anreOpandeckyr0 TEPMUHOJIOTHIO M CHMBOJIMKY, NPUMEHATh €€ B IIpoIleccCe OCBOCHHS Yy4eOHOro
Marepuana.

HaxoauTs 3HaueHns OyKBEHHbIX BBIPaKCHUH MTPH 3aJaHHBIX 3HAYCHHUSX [IEPEeMEHHBIX.

BrmmonsaTe mpeoOpa3oBaHus EJIOT0 BBIPAKEHHS B MHOTOWIEH IPHBEIECHUEM ITOAO00HBIX ClIaraeéMbIX, PAaCKPHITHEM
CKOOOK.

BEIMONHATE yMHOMKEHHE OJHOWIEHA Ha MHOIOYIEH M MHOrOdYjeHa Ha MHOTOWIEH, MPUMEHSATh (OpMYJbl KBaapara
CYMMBI 1 KBaJipaTa pa3HOCTH.

OcCymIecTBIATh PA3I0KeHNE MHOTOWJICHOB HA MHOXKUTEIH C ITOMOIIBIO BBHIHECEHHS 3a CKOOKHM OOIIEro MHOMKHTEI,
TPYIITUPOBKH Cl1araeMbIX, TpUMEeHEHHs (POpMYIT COKPAIIEHHOTO YMHOKEHHMSI.

[TpumensaTs peoOpa3oBaHNsT MHOTOYJICHOB ISl PEIICHHUS Pa3MHYHbIX 33/1a4 U3 MaTeMaTHKH, CMEKHBIX MPEIMETOB, W3
peanbHOM MPaKTHKH.

Hcnonb30BaTh CBOKWCTBA CTETEHEN ¢ HATYpabHBIMU TIOKA3aTENSIMU [T PE00pa30BaHUs BEIPAKEHUIA.

YpaBHeHUsI M1 HEPABEHCTBA

Pewlare nuHEWHBIE ypaBHEHHsI C OJHOM IIEPEMEHHOW, NPUMEHSSA IPABWIIA IEPEX0Ja OT HCXOMHOTO YPAaBHEHHS K
paBHOCWIBHOMY eMy. [IpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM YPABHEHUS.

[TpuMeHsTH rpaduyecKre MeTObI TIPH PEICHNUH JIMTHEWHBIX YPABHEHUH U MX CUCTEM.

[HonGupars npuMepsl map Yuce, SBISIOLUIMXCS PELIEHUEM JTMHEHHOT0 YpaBHEHHS C IBYMSI IEPEMEHHBIMU.

Crtpouth B KOOPAMHATHOM IUIOCKOCTH TpauK JIMHEHHOrO ypaBHEHHS C ABYMS II€pEMEHHBIMH, IOJIB3YSACh I'paduKoM,
IIPUBOJUTH IPAMEPBI PELICHUS YPAaBHEHHUS.

Pemare cucteMbl IBYX JTMHEHHBIX YPaBHEHHM C IByMs IIEPEMEHHBIMH, B TOM YHCIIe TPadUueCcKH.

CocTaBisiTb M pellaTb JIMHEWHOE YpaBHEHME WM CUCTEMY JIMHEHHBIX YPaBHEHMM 110 YCJIOBUIO 3ajau,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJjau TOJIYYECHHBIN pe3yJIbTar.

DyHKIUU

N300paxarh Ha KOOPJUHATHON MPSMON TOUYKH, COOTBETCTBYIOIINE 33aHHBIM KOOpAMHATAM, JIy4d, OTPE3KH, HHTEPBAJIbI,
3aMUCBIBATh YU CJIOBBIE IIPOMEKYTKH Ha ajlre0pandeckoM s3bIKe.

OrMedaTh B KOOPIMHATHOM IIJIOCKOCTH TOYKU IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH I'paduKé JTMHEHHBIX (DYHKIHH.
Ctpoutb rpaduk QyHKIHA Y = [X|.

OnuchBaTh ¢ MOMOMLIBI0 (DYHKIMH M3BECTHBIC 3aBUCHMOCTH MEXIY BEIMYMHAMH: CKOPOCTh, BPEMs, PacCTOSIHUE, I€Ha,
KOJINYECTBO, CTOUMOCTD, TPOM3BOJUTEIBHOCTD, BpeMs, 00bEM paboTHI.

HaxonuTs 3Ha4eHNEe (QYHKIIMH 110 3HAYSHHIO €€ apryMeHTa.

[Tonumars rpaduyeckuii cmocod MpeAcTaBIeHHS U aHajM3a HHPpOpMaIKH, U3BJIEKaTh U HHTEPIPETHPOBATH HH(OPMALIUIO
13 TPaMKOB PEaIbHBIX IPOIIECCOB U 3aBUCHMOCTEH.

K koniy oOyuenns B 8 kjacce o0ydaronmics MOMYYHT CIEAYIONIUE TPEIMETHBIE PE3YIbTATHI:

Ymncaa v BHIYHCICHAS

Hcnonp30BaTe HadaidbHBIE MPEACTABICHUS O MHOMKECTBE JACHCTBUTENBHBIX YHCEN Ul CpPaBHEHHsS, OKPYTJICHUS H
BBIYMCJICHUH, U300paXKaTh ICHCTBUTEIbHBIC YA CIIA TOUKAMU Ha KOOPJIUHATHOM MPSAMOH.

[IpumensTp mnOHSATHE apU(PMETHYECKOr0 KBaApPaTHOTO KOPHS, HAXOAUTh KBAaJApaTHBIE KOPHHM, WCIONB3YS MpU
HEOOXOIMMOCTH KaJIbKYJISITOP, BHITOIHSITH TPe00pa3oBaHus BhIpRKEHUH, COJACPKAIINX KBAJIpaTHbIe KOPHH, UCTIONB3YS
CBOMCTBa KOpPHEH.



Hcnonp30BaTh 3amncH OONBIIMX U MAJIbIX YHCEI C TOMOIIBIO IECATUYHBIX JpoOeit u creneneii uncia 10.
Auredpanveckue BbIpasKeHHs

[TpMeHATh NOHATHE CTETICHU C IIEJIBIM MTOKa3aTesIeM, BBIIOIHITEH Pe0Opa30BaHMs BHIPAKEHHUH, COAEPKAIINUX CTEIIEHH C
LEJIBIM ITOKA3aTEIIEM.

BrmmonHATe TOXIECTBEHHBIE TPeoOpa30BaHUsI pPAIIOHANBHBIX BBIPAKEHHM Ha OCHOBE TIpPaBWJ JEHCTBUN HaJ
MHOTOWICHAMH | alre0pandecKUMU APOOSIMH.

PacknanpIBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIH.

[TpumensTh mpeoOpa3oBaHMs BBIPAKEHUN [UI PELICHUS PAa3IMYHBIX 3a7ad U3 MaTEMAaTHKH, CMEXHBIX IPEIMETOB, W3
peaNbHOM MPaKTHKH.

YpaBHeHus M HepaBeHCTBa

Pemars nuHeliHbIe, KBaJpaTHbIE YPaBHEHUS U PALlMOHATIBHbBIE YPAaBHEHU S, CBOAIIMECS K HUM, CHCTEMBI JIBYX ypaBHEHUU
C ABYMsI IEPEMEHHBIMH.

[TpoBoauTh MpOCTEIIINE HCCIEAOBaHUS YPAaBHEHUH M CHCTEM YpaBHEHUH, B TOM UYHUCJE C MPUMEHEHHEM TrpauyecKux
npeacTaBlIeHui (yCTaHABIMBATh, MMEET JIM YpaBHEHHE WJIM CUCTEMa YPaBHEHHH PELIeHHUs, €CIIH UMEET, TO CKOIBbKO, U
npodee).

[lepexoauTh OT CIIOBECHOM (DOPMYIIMPOBKM 3aaud K €€ aureOpandeckol MOJICN C MOMOIIBIO COCTABJICHUS YPaBHCHHUS
WJIM CUCTEMBI YPABHEHHI, HHTEPIPETHPOBATH B COOTBETCTBUH ¢ KOHTEKCTOM 33/1a4M MTOJTy4YEHHBIN PE3yNbTar.
IIpuMeHATh CBOWCTBA YMCIIOBBIX HEPAaBEHCTB I CPABHEHMS, OLICHKHM, pellaTh JIMHEHHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOW M HMX CHCTEMBl, J1aBaTh rpauuecKyi0 HIUTIOCTPALMI0 MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKIUA

[lonumarp W UCIONB30BaTh (YHKUMOHAIBHBIE TOHSITHS U SI3BIK (TEPMHUHBI, CHMBOJIMUECKHE 0003HAUCHHUS), OMPEACIIAT
3Ha4YeHHe PYHKIMU TI0 3HAYSHHIO apryMEHTa, OTIPEIeNATh CBOMCTBA GYHKIMH 110 €€ rpaduKy.

Ctpoutsb rpaduku 3neMeHTapHbIX QyHKIui BUIa:

y=kix, y =x° y=xy = x|, y = VX, OIHCBIBaT CBOICTBA YHCIOBON (YHKIHH 110 €& TpaduKy.

K konimy oOyuenns B 9 kjacce 00ydarommics MOMYYHT CIEAYIOIIUE TPEIMETHBIE PE3YIIbTATHI:

Yucia v BbIYUCICHUS

CpaBHUBATh U YIOPSIOUMBATh PALlIOHAIIBHBIE U UPPALIOHANBHBIE YHCIIA.

BrimonHsaTe apudmMeTHueckue NeHCTBUS € PAMOHAIBHBIMA YHCIIAMH, COYETas YCTHBIE M TMHCHMEHHBIC HPUEMBI,
BBINOJIHATH BEIYUCIICHUS C HPPALMOHATIBHBIMHU YU CIIAMU.

Haxonuts 3Ha4eHMs cTeneHei ¢ eabIMU OKa3aTesIMA U KOPHEH, BBIYHUCISATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUMN.
OKpyTisTh JEHCTBUTEIBHBIE UM CIIA, BHITOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUN, OLIEHKY YHCIIOBBIX BBIPAKEHUH.
YpaBHeHUs M1 HEPABEHCTBA

Pemarp nuHelHbIE W KBagpaTHbIE YPaBHEHHS, YPaBHEHUS, CBOASIIMECS K HUM, IpOCTeHIIne APOOHO-paliOHAIbHBIE
YpaBHEHUS.

Pemarp cucremsbl ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMs IICPEMECHHBIMHU U CUCTEMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO
YpaBHEHHUE HE SIBIIETCS JIMHEWHBIM.

Pemrate TekcTOBBIE 3ajauM aireOpandecKuM CIocoOOM C TIOMOIIBIO COCTABIICHUS! yYpPaBHEHHUS WM CHUCTEMBI JIBYX
YpaBHEHHUH C IByMs IEPEMEHHBIMH.

[MpoBoauTh TIpOCTEHINIME MCCICOBaHNS YPAaBHEHUH U CHCTEM YPaBHEHHIA, B TOM YHCIE C IPUMEHEHUEM TpadUuecKrX
npeacTaBieHui (yCTaHABIMBAaTh, UMEET JIM YpaBHEHHE WJIM CUCTEMa YPAaBHEHHMH PELICHHUS, €CIIM MMEET, TO CKOJIBbKO, U
npodee).

Pemarp JHelHbIE HEpaBEHCTBA, KBaApaTHBIE HEPaBEHCTBA, M300paXkaTh pelICHHE HEPABEHCTB Ha YMCJIOBOM MPSMOM,
3alMChIBATh PEIICHUE C TOMOIIBI0 CHMBOJIOB.

Pemars cucreMsl THHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIINE KBAJPAaTHOE HEPAaBEHCTBO, N300paXaTh
pELIEHNE CUCTEMBl HEPABEHCTB Ha UYHCJIOBOM MpSAMOM, 3alMCBHIBATh PEUICHHE C MOMOUIBI0 CUMBOJOB. Mcmonab3oBaTh
HEpaBEHCTBA [P PELLEHNH pa3IndHbIX 3a/a4.

DOyHKIUA

PacriosHaBath (yHKIMH M3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXEMAaTHUECKH PACIIOJIOKEHHE HA KOOPIMHATHON IIOCKOCTH
rpadukoB ¢ynkumii Buga: Y = kx, y = kx + b,y = k/x, y = ax’* + bx + ¢, y = x%, y = VX, y = [x|, B 3aBucuMocTH oT
3HaYeHUH KO3 PHUIINEHTOB, OMUCHIBATH CBOWCTBA (PYHKIIMH.

Crpouth M H300pa’kaTh CXEMAaTHYECKH Tpa(uKi KBaJAPATUYHBIX (YHKIMH, OMHMCHIBATH CBOWCTBA KBAJIPaTUYHBIX
¢byHKIUi 10 UX rpaduKam.

PacriosnaBarp kBagpaTHUHYIO (YHKOHIO 1O ()OpMyJie, MPUBOAUTH MPUMEPHl KBAJPAaTUYHBIX (YHKIMHA W3 peasbHOU
JKU3HH, GUBNKH, TEOMETPUH.

YucioBble M0C/1e10BATEIbHOCTH U IIPOrPeccut

PacnioznaBars apuMeTHYeCKYIO U TEOMETPHIECKYIO MTPOTPECCHH MTPH Pa3HBIX COCO0AX 3a/aHMSI.

BBINONHATE BBMHUCICHUS C UCIOJIB30BaHUEM (QOpPMYN N-ro wWieHa apu(METHUYECKOW M T'€OMETPUYECKOM IMporpeccuii,
CYMMBI IIEPBBIX N YWIECHOB.

N300paxath 4ieHbI TOCTIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOMN TIJIOCKOCTH.



Pemars 3aJa4yr, CBA3AHHBIC C YHCJIOBBIMHU IIOCJICJOBATCIBHOCTAMH, B TOM YHUCJIC 3aJa4yu K3 peaanoﬁ KHU3HU (C
HCIIOJIb30BAHUECM KAJILKYJIATOPA, IIPI(l)pOBI:IX TeXHOJIOFPIﬁ).

TEMATHYECKOE INTAHUPOBAHUE

Pabdouas mnporpamMa mo ydeOHOMY mpeamery «Auredpa» paspadoTrana
BOCIIUTAHHUS, YTO OTPAKEHO B JHMYHOCTHBIX IUIAHMPYEMBbIX Ppe3yJbTaTaXx M o0ecre4YnBaer

¢ yuérom

paGouyeil mporpamMmbl
pean3aiuio

HHBapHaHTHBIX Mmoay’aeil (MM) mporpamMmbl «YpouyHas [eAITeIbHOCTH», «BHeypouHas [esiTeIbHOCTH» W
«BHeLKO0JIbHbIE MEPONIPUSITHS.

7 KIIACC
Ne  HanmMeHOBaHME pa3nenoB U KomyecTBo yacos OnextpoHHbIE (LUPPOBLIE) [IporpamMma BocmuTaHus
/T [TeM TTPOTPaMMBI Bceero KP [1P| oOpa3oBaTeNbHbIC PECYPCHI
1 Yucna 1 BBIYUCIICHUSL. o5 1 butmorexa [IOK MM «Ypouuast
ParoHanbHbIE YHCIa https://m.edso00.ru/7f415b90 i;:;:m’:;’“;’:' S
i HUMaJIbH HCIIO0JIb30BaHH
2 AnreBpanieckue BHPaKeHHs 27 1 bubmmoreka [IOK BOCIIATATEIBHBIX BO3MOKHOCTEH
https://m.eds00.ru/7f415b90 (coxep:xanus yuebHOro npeaMera
yist pOPMHUPOBAHUS Y
bubmmoreka [IOK o
3 VpaBHEHHs U HEPABEHCTBA 20 1 1 00YHaIOLIUXCs POCCHICKHX
https://m.edsoo.ru/7f415b90 TPaAUIHOHHBIX JTyXOBHO-
4 KoopauHatsl ¥ rpayK. 24 1 butmoreka LIOK HPaBCTBCHHDIX 1 .
i COUOKYJIBTYPHBIX ICHHOCTEH,
OyHKIUH https://m.edsoo.ru/7f415b90 POCCHIACKOTO HCTOPHIECKOTO
bubmorexa [IOK CO3HAHUsI Ha OCHOBE
5 [MoBTOpeHwue u 0bo0IIeHNE 6 1 >

https://m.edsoo.ru/7f415b90

MCTOPUYIECKOTIO IIPOCBEIICHHU

10J100p COOTBETCTBYIOIIETO
COJIep>KaHusl yPOKOB, 3aJIaHUH,
BCITOMOTaTEIbHBIX MaTEPHAIIOB,
MpoOIEMHBIX CUTYalui uIst

00CYX ICHUIA
OBUIEE KOJIMYECTBO YACOB 102 5 0 UM «BuemkoabHbIe
10 TIPOTPAMME MEPONPHIITHID
BHeIIKOILHBIE TEMaTUYECKHE
MEPOIIPUATUA BOCIHUTATEILHOM
HaIpaBJICHHOCTH,
OpraHn3yeMbI€ II€AaroraMu 1o
MaTCMaTHKEC
8 KJIACC
No | HawumenoBanue pa3ziesioB u KomuuectBo yacoB ONeKTpOHHBIE [Iporpamma BocriuTaHus
n/m TEM MPOTPaMMBI Beero KP | TIP (uudpossie)
oOpa3oBarenbHbIC
pecypchl
1 Uncia ¥ BEIYMCIICHHUS. 15 butmmorexa [JOK UM «Ypounas
KBazaparHabie KopHH https://m.edsoo.ru/7f417afg | A€HTETBEHOCTEY.
HpHBnequHe BHHUMAaHUA
Hucna v BEIYUCIICHUS.
bu6mmorexa [IOK obyuaromuxes K
2 CreneHsb C LEIbIM 7 ) [EHHOCTHOMY aCIIEKTY
HoKA3aTesIeM https:/m.eds00.ru/7f417af8 | y3yyaemerx na ypoxax
MPEAMETOB, SIBICHUN U
3 Anrebpandeckue BhIPaKCHUS. 5 1 bubmmorexa [IOK COOBITHIA, HHUITUHPOBAHHE
KBaaparHbATpEXUIICH https://m.edsoo.ru/7f417af8 | obcyxneHni, BbICKa3bIBAHHH
CBOCTO MHCHHAI, BBIpa6OTKI/I
4 AnreOpandeckue BhIPaKCHUS. 15 1 BI/I6J‘I-HOTeKa HOK CBOGIO IHYHOCTHOTO
AJ'IFC6paI/I‘ICCKaH ,I[p06b https://m.edsoo.ru/7f417af8 OTHOIIIEHHUS K H3y4aeMbIM
5 VpaBHEHHUS M HEPABEHCTRA. 15 1 Bubmmoreka LIOK 1C‘[o ObITHSM, ABMCHUAM, THIAM.
PUMCHCHHUEC WHTCPAKTUBHBIX
KBanparHabie ypaBHEHUS https://m.edsoo.ru/7f417af8 (bopM yueGHOM PaBoTEl —
6 YpaBHEHUA 1 HEPABEHCTBA. 13 bubmorexa [IOK MHTEIIEKTyaJIbHBIX,
CHcTeMBI ypaBHEHHI https://m.edso00.ru/7f417afg | CTHMYTHPYIOIHX
TMO3HAaBAaTCJIbHYIO MOTHBALUIO,
7 YpaBHEHUS U HEPABEHCTBRA. 12 1 butmorexa [JOK MTPOBBIX METOMHK, AMCKYCCHIA,
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Hepasencrsa https://m.edsoo0.ru/7f417af8 | naroumux BO3MOKHOCT
MIPUOOPECTH OTIBIT BEICHHUS
8 OyHkuuu. OCHOBHBIE 5 bubmorexa [JOK KOHCTPYKTHBHOTO THATOTE:;
MTOHSTHS https://m.edsoo.ru/7f417af8 | rpynnosoit padortst, kotopas
9 ®ynkuuu. Ynucnosbie 9 Bbu6motexa LIOK Y4HUT CTPOUTE OTHOIICHIS 1
CHUCTBOBATh B KOMaH/E,
byHKIH https://m.edsoo.ru/7f417af8 inoco&mym pa:;BI/ITi}o
KPUTUIECKOTO MBIIIJICHUA.
IMM «BHeypouHasi 1esi TeJIbHOC T
OecrieueHre MHINBUAYATbHBIX
Bubmorexa IIOK HOCTEH 00yJaromuxcs B paMKax
10 IToBTOpenue n 0boodIIeHIEe 6 1 httns://m.ed . 17f fg [PAHHBIX HMH KyPCOB, SaHATHiA
ttps://m.edsoo.ru/7f417a (mo3HaBaTENBHOM, HAYYHOM,
HCCIIEIOBATEIbCKOM,
HpOCBeTHTeJ’IBCKOﬁ
HAPaBJICHHOCTH;)
OBIIEE KOJIMYECTBO YACOB
102 5 0
110 ITPOIT'PAMME
9 KJIACC
Ne HanmenoBanue pasienos KomuecTBo yacoB ONEeKTPOHHBIC [Iporpamma BocriuTaHus
n/m U TeM IPOrpamMMbl Becero | KP I (uudpossie)
P oOpa3oBarebHbIC
pecypchl
1 Yucaa v BEIYMCIICHHUS. 9 bubmiorexa [IOK AM «Ypounas
JlelficTBUTEIBbHBIE YHCIIa https://m.eds00.ru/7f419d08 {eATEILHOCTH.
pranu3anus 1edcrsa
YpaBHEHUS U HEPABEHCTRA.
p P > Bu6morexa LIOK MOTHUBUPOBAaHHBIX U
2 YpaBHeHHS ¢ OTHOU 14 1 https://m.ed 17§419d08 DPYAUPOBAHHBIX 00YJArOIIMXCS
HepeMeHoi ttps://m.edsoo.ru/7f41 Ha/l HeyCIIeBAMOLIMH
JHOKJIaCCHUKaMH, B TOM YHCJIC
3 YpaBHeHI/ISI M HCPABCHCTBA. 14 1 bubnuorexa 1IOK C 0COOBIMHU 00pa30BaTEIEHBIMU
Cuctembl ypaBHEHHI https://m.eds00.ru/7f419d08 [oTpebHOCTAMH, HatOLIEr0
6
4 YpaBHEHUS U HEPaBEHCTBA. 16 1 bubmiotexa LIOK gHZ:Iiﬁ;I; r;:;ounaﬂmo
HepaBCHCTBa httDS://m.EdSOO. ru/7f419d08 COTPYIHUYECTBA U B3auMHOMN
Bbu6morexa [IOK TMOMOIIH,
5 OyHKIUU 16 1 https://m.ed 1 17§419d08 MHUIUMPOBAHUE U TI0IEPKKY
ttps://m.edsoo.ru/7f41 CCITeI0BATENLCKOM
5 YuclioBbie 15 1 bubimoreka I[TOK MesITeNbHOCTH 00y4arOIINXCS,
H0CJIE10BATENILHOCTH https://m.eds00.ru/7f419d08 [TaHMPOBAHIC I BLITOTHCHAC
HMHAVNBUAYAJIbHBIX U I'PYIITIOBBIX
[IPOEKTOB BOCIIUTATEIbHOU
HAIIpaBJICHHOCTH
IUM «BHemKko/IbHbIE
7 IToBTOpeHwue, 0bo0IICHNE, 18 1 bubmmorexa [JOK MeponpHsITHSI».
cUCTEMATH3AIMA 3HAHUIA https://m.edso00.ru/7f419d08 BHELIKONBHEIE TeMATHUECKHE
MCPOIIPUATHUA BOCIUTATCIIBHOU
HaIIpaBJICHHOCTH,
OpraHnu3yceMbIC IeaaroraMmu 1o
MaTEMaTUKE
OBILEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOI'PAMME

Brmmucka Bepra 29.08.2023r.
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