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INOACHUTEJIBHAA 3AIINCKA

PaGouast mporpamma mmo yueOHoMy npeamety «MaTtemMaTnka» Ha ypOBHE OCHOBHOTO OOIIETro
00pa3oBaHMs COCTABJICHA HA OCHOBE CIIEIYIOIIUX HOPMATUBHBIX JTOKYMEHTOB:
o ®denepanbHoro 3akona ot 29 nekadbps 2012 r. Ne 273-03 "O6 obpazoBanuu B Poccuiickoi
Oenepanun";
®enepanbHoro 3akoHa oT 24.09.2022 Ne 371-®3 "O BHecennn n3ameHeHuil B denepanbHblil 3aKOH
"O6 obpazoBanuu B Poccuiickoit @enepanun" u crateo 1 denepanbHoro 3akoHa "O0 00s3aTebHBIX
TpeboBaHusAx B Poccuiickoit denepanun";
o [Topsimka pa3paboOTKu M yTBEpkKACHUS (eAepATbHBIX OCHOBHBIX OOIICOOpa30BaTEIHHBIX
Mporpamm, yTBEPKACHHBIM ITpHKa3oM MuHuctepcTBa npocsenienus Poccuiickoit @enepanun ot 30
centsiOps 2022 r. Ne874 (3apeructpupoBan MunucrepcTBoM toctuiiu Poccuiickoii @enepanun 2
HOs10pst 2022 1., peructpannoHHbii Ne 70809);
o [Topsimka opraHm3alil U OCYIIECTBIICHUs 00pa30BaTEIbHON NEATEIHPHOCTH 1O OCHOBHBIM
o0uieo0pa3oBaTeabHbIM TMpPOrpaMMaM — OO0pa30BaTeIbHBIM IPOTrpaMMaM HAyalbHOTO OOILEro,
OCHOBHOTO OOIIET0 U cpeiHero o0Iero oopa3zoBaHus, yTBEPKICHHBIM IPUKa30M MHUHIIPOCBEIIEHUS
o1 22.03.2021 Ne 115;
o [Tpuka3 MunncrepcrBa npocsenierns Poccuiickoit @enepanuu ot 18.05.2023 Ne 370 “O6
yTBepkaeHuHn (enepanbHoil 00pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO 00IIero oOpazoBaHus”
(3apeructpuponan 12.07.2023) (manee — ®OIT OO0);
o @DenepalibHBIX TOCYAAPCTBEHHBIX 00pa30oBaTeNbHBIX CTAaHAAPTOB OCHOBHOTO OOIIEro
o0Opa3oBaHmMs, YTBEPKIECHHBIX MprKa3zoM Munnpocsemenus ot 31.05.2021 Ne 287 (mamee — ®I'OC
000);
o [Ipukaz MunucrepctBa npocsenieHus PO ot 02.08.2022 Ne 653 «OO0 yTBepk)ACHUU
(benepanbHOro MepevHs AMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, TOMYIIEHHBIX K HCIIOIb30BAHHIO
IIpU peain3aliy UMEIOIIUX FOCyIapCTBEHHYIO aKKpeauTaluio odpazoBaTesbHbIX nporpamm HOO,
000, COO» (3apeructpupoan 29.08.2022 Ne 69822). Pabouas mporpamMma 1o mMaTeMaTHKE s
oOyuatomuxcsi 7-9 kiaccoB pa3paboTaHa Ha OCHOBE

®enepallbHOTO TOCYAapCTBEHHOTO 00Pa30BATENBHOTO CTaHAApTa OCHOBHOTO OOIIEro
00pa3oBaHMs C yYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBABIIEMBIX K MATEMATHUYECKOMY
o0pa3oBaHHIO, M TPAAMIUNA POCCHUHUCKOTO 0Opa3oBaHMs, KOTOpPbIE OO0ECIEYUBAIOT OBJIAJCHUE
KJIFOYEBBIMH KOMIIETEHIIUSIMH, COCTaBIISIONIMMH OCHOBY IS HEMPEPHIBHOTO OOpa3oBaHHs U
caMOpa3BUTHA, a TakXKe IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO U TO3HABATEIBHOTO
pa3BuTus odydaronuxcs. B paboueit mporpamme yuTeHbI HACH U MOJ0KeHUsT KOHIenuy pa3BUTHs
MaTemMaThueckoro obpaszoBanus B Poccuiickoit denepanuu. B snoxy nudposoit Tpanchopmaiiu
BceX c(ep uenoBEYECKON JEeATENbHOCTH HEBO3MOXKHO CTaTh OOpPa30BAHHBIM COBPEMEHHBIM
4eloBeKOM 0e3 0a30BOI MaTeMaTHYEeCKOM MOJATOTOBKHU. ¥YKe B IIKOJIE MAaTEMAaTHKa CITYKUT OTIOPHBIM
MPEAMETOM ISl M3YUYEHHUs CMEXKHBIX JUCIMIUIMH, a TOCJE HIKOJBl pealbHOW HEOOXOIUMOCTHIO
CTAaHOBUTCS  HEMpephIBHOE  0OpazoBaHue, yro  TpeOyeT  NOJHOLEHHOH  0a30Boii
00111e00pa3oBaTebHON MOATOTOBKH, B TOM YHCIIE U MATEMaTUYECKOM.

Anrebpa sBISETCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOrO 00IIero oOpa3oBaHHs: OHa
o0ecreunBaeT M3yuyeHUe APYTUX TUCHUILIINH, KaK €CTeCTBEHHO-HAYYHOT0, TaK M T'YMaHUTapHOTO
IUKIIOB, €€ OCBOEHHE HEOOXOAMMO ISl MPOJOJDKEHUsT 00pa30BaHUS U B MOBCEAHEBHOW JKU3HU.
PasButne y oOydJaloomuxcss HAy4YHBIX TPEJCTABICHUH O TMPOUCXOXKIECHUHM U  CYIIHOCTH
anredpandecKkux abCTpakIuii, Coco0e OTpaKEHUsI MaTEeMAaTHUYECKOW HAYKOU SIBJICHUN U MTPOIIECCOB
B IIPUPO/IC U OOIIECTBE, POJIU MATEMATHUYECKOTO MOJCIIMPOBAHUS B HAYYHOM TTO3HAHUU U B TIPAKTUKE
Croco0CTBYET OPMUPOBAHUIO HAYIHOT'O MUPOBO33PEHHUS U KAYECTB MBIIUICHUS, HEOOXOTUMBIX IS
ajanrtanuyd B COBpeMEHHOM HudpoBoMm oOmiectBe. M3ydeHue anreOpsl oOecrieuynBaeT pa3BHTHE
yMeHHsI HabI0aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIIUICHUS,



CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JIEHCTBUSI M BBIBOJIBI, (POPMYIHpPOBATh
yrBepxaeHus. OcBoeHHE Kypca anreOpsl oOecreurnBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHHUS
0o0yJaromuxcsi: OHH WCIOJB3YIOT ICAYKTUBHBIE W WHIYKTHBHBIC PACCYXKACHUS, OOOOIICHHE H
KOHKpeTH3aluio, adcTparupoBanue u anajgoruto. O0yueHue anredpe npearnosaraeT 3HauuTEIbHbBIN
00BEM CaMOCTOATEIBHON JAESITEIbHOCTH 00Y4aIOIINXCs, IOATOMY CaMOCTOSITEIbHOE pELIeHHE 3a/1a4
SBIISICTCS pean3alrenl AeATeIbHOCTHOTO IPUHIUIIA 00yUeHHUSI.

B cTpykType mporpammel yaeOHOTO Kypca «Anredpa» Uisi OCHOBHOTO 0O0IIEro o0pa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJEep>KaTeNIbHO-METOAUYECKHe JIMHUU: «Yucna M BBIUKCICHUS,
«AnreOpanueckue BbIpaKEHUs», «YpaBHEHHs] M HepaBeHCTBa», «DyHkuum». Kaxnmas uz 3Ttux
COJIEPKATEIIbHO-METOANYCCKUX JTMHUI Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YYCHHUs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JUHHAMH. B Xole M3ydeHus yd4eOHOro Kypca oOydarommMmcs
MIPUXOJUTCS JIOTUYECKH PACCyX AaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B cBsizM ¢
3TUM B IMporpaMMmy Y4eOHOTro Kypca «AnreOpa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTHUKH,
MIPEJICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHUECKOro 00pa3oBaHus M CIIOCOOCTBYIOIINE
OBJIA/ICHUIO 00YYAIOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4YeCcKOro si3bika. CopepikaTesbHON U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTro Kypca «AnreOpay» SBISETCS €ro HMHTErPUPOBAHHBIN
Xapakrep.

Copepxannie muHUM «HuClIa U BBIYUCICHUS» CIYKUT OCHOBOM JUISl JAIbHEUIIETO HU3y4eHUS
MaTEeMaTHKH, CIOCOOCTBYET PA3BUTHIO y O0YYAIOIIUXCS JIOTHYECKOTO MBIIIIEHUS, (HOPMUPOBAHUIO
YMEHHS TO0Jh30BaThCS AITOPUTMAMH, a TaKKe MPHOOPETEHUI0 TPAKTHYCCKUX HABBIKOB,
HE0OXOIMMBIX JIJIsl TOBCEITHEBHOM ®KU3HU. Pa3BUTHE MOHATHUS O YUCIIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs CBA3aHO C pAlMOHAIBHBIMH M UPPANUOHATBHBIMU YUCIAMH, (OPMUPOBAHHEM
MPEJCTaBICHUNA O ACHCTBUTEIHLHOM YHMCIIE. 3aBEpPIICHWE OCBOCHUS YMCIIOBOW JIMHUM OTHECEHO K
cpenHeMy o01eMy oOpa30BaHHUIO.

Copep:xanue IByX anreOpanuecKux JUHUNA — «Aredpandeckie BIpaXeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» crnocoOCTByeT (OPMUPOBAHUIO y OOYUYAOIIUXCS MaTeMaTHYeCKOro arrmapara,
HEOOXOIUMOTO I pENICHHs] 3aJa4 MaTeMaTHKH, CMEXKHBIX TIPEIMETOB ¥ IPAKTHKO-
OpUEHTUPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTO o0ImIero oOpa3oBaHusi y4eOHBIH MaTepual
TPYIIHPYETCS BOKPYT PAIMOHATBHBIX BRIpaXKeHUH. AnreOpa AeMOHCTPUPYET 3HAaU€HHE MaTeMaTHKH
KaK SI3bIKa JJIs1 TOCTPOCHUSI MaTeMaTUYECKUX MOJIeNIeH, OMMCAaHUs TIPOIIECCOB U SIBJICHHUI pEallbHOTO
mupa. B 3amaum oOydeHus anreOpe BXOIAT TaKKe NalbHEHIEe pPa3BUTHE AITOPHUTMUYECKOTO
MBIIUIEHUS,, HEOOXOIUMOTO, B YaCTHOCTH, JJISI OCBOEHHS Kypca HWH()OpPMATHKH, W OBIAICHUE
HaBbIKAMHU J€NYKTUBHBIX paccyxaeHuil. [IpeoOpasoBaHne CHUMBONBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUSI, CIOCOOHOCTEH K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Coneprxanne (yHKIIMOHATBEHO-TpadUUeCKO JMHUH HALIETICHO Ha MOJTy4YeHUEe 00 yIaroIIMMUCS
3HaHUN O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJENH JUIsi ONMHMCAHHS M HCCIIEIOBAHUS
pa3HOOOpa3HBIX MPOLIECCOB U SIBIEHUH B IpUpoJe U ob1ecTse. M3yueHne marepuasna crocoOCTByeT
Pa3BUTHUIO Yy OOYYArOIIMXCS YMEHHs MCIOJIb30BaTh PA3IMYHBIC BBIPA3UTENIbHBIE CPEICTBA S3bIKA
MaTeMaTHKH — CJOBECHBIC, CHMBOJHMYECKHE, Tpaduveckue, BHOCHT BKJIaJ B (HOpMUpOBaHHE
MIPEJICTABJICHUIA O POJIM MATEMATHKH B Pa3BUTHH [TUBUIN3AIIUU U KYIbTYPHI.

CornacHo ydeOHOMY TUTaHy B 7—9 Kilaccax m3ydaercs y4eOHBIH Kypc «Anredpa», KOTOPBIN
BKJIIOUAET CJEAYIOIIHE OCHOBHBIE  pa3lenbl  coaepxkaHus: «UwWcma W BBIUKCICHUSY,
«AnredpanuecKue BRIPAKECHHS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUN.

Ha nzyuenue yuebnoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca
B Hezlento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 knacce — 102 vaca (3 yaca B Hefemto).



COIEPKXAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BBIYMCICHUS

JlpoOu OOBIKHOBEHHBIE U JIECTUYHBIE, TIEPEX0 OT OJHOM (hOpMBI 3amucu Apoleit K APYyroi.
[loHsiTHE pPAaLMOHAIBHOIO YHCIA, 3alUCh, CPABHEHUE, YIOPSIOYMBAHUE PALMOHAIBHBIX YHUCEIL.
Apudmernueckue 1ecTBUSA ¢ pallMOHATIBHBIMU yKciIaMU. Pelenue 3a1a4 U3 peaabHON IPAKTUKU Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpeaesieHue, NmpeoOpa3oBaHUE BBIpAKCHUNH Ha
OCHOBE OIPEIeNICHH S, 3aIUCh 0OIbIINX uncell. [IpoleHTs, 3anuch MPOIEHTOB B BUJE APOOH U APOOH
B BH/JIE MIPOLICHTOB. Tpy OCHOBHBIE 3a/1a4y HA IPOLIEHTHI, PEIICHUE 3a1a4 U3 PEAIbHOU TPAKTUKH.

IIpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIUOHATBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAKEHUS C INEPEMEHHOH. JlomycTuMble 3HA4YEHUs
nepeMeHHbIX. [IpesicTaBieHre 3aBUCUMOCTH MKy BeTMUMHAMU B BUJIe (hopMyibl. Berancienus no
dopmymnam. [IpeobpazoBanne OyKBEHHBIX BRIPAKECHUN, TOXKICCTBEHHO PABHBIC BBIPAYKEHHSI, IPABHIIA
npeoOpa3oBaHusl CyMM W TPOHM3BEACHUI, MpaBHIa PACKPBITUS CKOOOK M TPUBEACHUS MOAOOHBIX
cllaracMblX.

CBoJicTBa CTENEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

Opnowienbl U MHorowieHsl. CreneHb MHorousieHa. ClloKeHHE, BBIUMTAHUE, YMHOXKEHUE
MHOroujieHOB. POpMyJibl COKpALIEHHOI'O YMHOXKEHUS: KBaJpaT CYMMbl M KBaJpaT pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHS, IpaBWiIa IPeoOpa3OBaHUs ypaBHEHHS, PaBHOCHUIIBLHOCTH
YPAaBHEHUM.

JInnelHOEe ypaBHEHHE C OJHOM NEPEMEHHOMN, YUCIIO KOPHEN JTMHEHHOIO YPAaBHEHMS, PELICHHE
JUHENHBIX ypaBHeHUH. CoCTaBlIeHHE ypPaBHEHUH 110 YCIIOBUIO 3a/1a4l. PeleHne TeKCTOBBIX 3a1a4 ¢
MMOMOIIBI0 YPABHEHHUI.

JluneiiHoe ypaBHEHHME C JABYMs NEpPEMEHHbIMH U ero rpapuk. Cucrema IBYX JHMHEWHBIX
ypaBHEHMH C JByMs IIepeMEHHbIMH. PelieHue cucTeM YpaBHEHHI CIIOCOOOM IMOJICTAHOBKH.
[Ipumepsl pemeHns TEKCTOBBIX 3a1a4 ¢ IIOMOIIBbIO CHCTEM YPaBHEHUM.

DOyHKIUHT

Koopaunara Toukn Ha npssMoi. UncnoBele MPOMEXYTKHU. PaccTosiHue MeXay ABYMS TOUKaMU
KOOPJAMHATHOU IIPSIMOIA.

[IpsmoyronbHas cucrtema koopauHatr, ocu OX m Oy. AbGcuucca M opAMHaTa TOYKU Ha
KOOpAMHATHOM IulockocTH. I[lpumepsl rpadukoB, 3agaHHBIX (GopMynamu. YUYrteHue rpapukoB
peanbHbIX 3aBucuMocted. [lonstue ¢pynkuuu. I'padux dpynkuuu. CpoiictBa pyHkuuit. Jlnneiinas
¢bynknus, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne JIMHEWHBIX YpaBHEHUH U
CUCTEM JIMHEHHBIX YPaBHCHUM.

8 KJIACC
Yuciia 1 BLIYMCJIECHUSA



KBagparuplii kopeHb u3 uucina. [lonstue o0 wuppanuoHaabHOM uHcie. JlecsaTH4HbIC
NpUONMKEHUST UPPAlMOHAIBHBIX YHced. CBoiicTBa apu(MeTHUecKuX KBaApPaTHBIX KOPHEH M HMX
pUMEHEHHE K IPeoOpa30BaHUIO YMCIOBBIX BHIPAKEHUN M BHIYUCICHUSAM. [leliCTBUTENbHBIC YUCIIA.

Crenens ¢ nenslM 1okasaresiem 1 e€ coiictsa. CTaHgapTHas 3allich YUCIIa.

AsredOpanyeckue BbIpasKeHMsI

KBagpartHslil TpEXUIIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanueckast poO6b. OCHOBHOE CBOWCTBO anreOpamueckoil npobu. CroxeHwue,
BbIUUTAHHUE, YMHOXCHME, JAEJeHHE anredpanyeckux ApoOeill. PanuoHanbHbIE BBIpAKEHHS M HX
npeoOpa3oBaHue.

YpaBHeHusI H HEPaBEeHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOTO YypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIIMXCS K JWHEHHBIM M KBajapaTHbIM. lIpocreiimme apoOHO-
palOHaIbHbIE YPaBHEHUS.

I'paduueckass mHTEpHpeTalysi ypaBHEHUH C OBYMS NEPEMEHHBIMH M CHCTEM JHMHEHHBIX
YPaBHEHUH C ABYMS IEpEeMEHHBIMU. [IpuMepsl peleHns CucTeM HEIMHEMHBIX YPAaBHEHUM C IBYMs
IIEPEMEHHBIMH.

Perienue TekcTOBBIX 3aau alreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0AHOM niepeMeHHON. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHelHble HepaBeHCTBa ¢ OJHOM mepemMeHHOW. CHucTeMbl JMHEHHBIX HEPAaBEHCTB C
OJIHOM IIEPEMEHHOM.

DOyHKIUH

[Tonarue ¢ynxuuu. OOIacTe OmpeneseHUuss U MHOXKECTBO 3HadeHUH (QyHKuuu. CriocoObl
3aanus QyHKIUH.

I'padux ¢pynkuuu. Urenue cBoiictB pynkmn mo e€ rpaduky. [Ipumepsr rpadukoB GyHKIHH,
OTPa)KAIOIIUX PeaIbHbIE IPOLECCHI.

@OyHKIUY, ONMUCHIBAIOIIUE MPSAMYIO U OOpaTHYIO IPONOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oyukmun Y = X2, Y = X3, Y = VX, y=|x|. ['paduueckoe perenne ypaBHEHHH U CHCTEM
YPAaBHEHUM.
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Yuciia 1 BbIYHCICHUSA

PannonaneHbple uyncia, UppallMOHAIBHBIE 4YHCA, KOHEYHblE U OECKOHEYHbIE JAECATUYHbBIC
npoou. MHOXKECTBO JIEHCTBUTENBHBIX YNCEN, IeHCTBUTEIbHBIE YUCIIa KaK OECKOHEUHbIE JIECSITUUHBIE
npoOu. B3anMHO OJIHO3HAYHOE COOTBETCTBHE MEXAY MHOKECTBOM JEHCTBUTENBHBIX YHUCEN U
KOOPAMHATHOU IIPSIMOIA.

CpaBHeHHE [JEHCTBUTENBHBIX YHCEN, apu(MeTnyeckue JeHCTBUS C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBHOCTH MPOLIECCOB B OKPYXKAIOIIEM MHPE.

[TpubnuxEéHHOe 3HAaYEHHWE BEJIMYMHBI, TOYHOCTb MpuOIMKeHus. OKpyTrieHue vuced.
IIpukuaka v OLleHKa pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIINUXCS K JINHEWHBIM.

KBanpaTtHoe ypaBHeHMe. PemieHne ypaBHEHMH, CBOISAIIMXCSA K KBaJpaTHbIM. bukBaapaTHOe
ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TPETbEH U YETBEPTOM CTEIECHEM pPA3jOKEHUEM Ha
MHOXHUTENH.



Pemenue npoOHO-panimoHaNbHBIX YpaBHEHUH. PerieHne TeKCTOBBIX 3ajad anreOpandecKum
METOJOM.

VYpaBHeHHe ¢ JBYMs TNEpeMEHHBIMH U ero rpaduk. PemeHue cucrteM OBYX JTHHEHHBIX
YPaBHEHUI € IByMs IIEPEMEHHBIMU. PenieHre cucteM IByX ypaBHEHUH, OJTHO U3 KOTOPBIX JINHEHHOE,
a Jpyroe — BTOpod cremeHu. ['padumyeckas MHTEprpeTanus CUCTEMbl ypaBHEHUH C JBYMs
IIEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3aa4 anreOpandeckuM CriocoOOM.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHHBIX HEPABEHCTB C OJHOM IEpeMEHHOU. PemieHue cucTeM JHMHEHHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparHele HepaBeHcTBa. ['paduueckas uHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOYyHKIUA

KBagpatuunas ¢yHkuus, e€ rpaguk u cBoiictBa. IlapaGosia, KOOpAMHATBI BEpLIMHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

I'paduxu Gymxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = x| u ux cBoiicTpa.

YuciioBbIE 10CJI€10BATEIBHOCTH U MPOrPeCcCUH

IlonsTHiE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHHME IOCIEI0BAaTEIIBHOCTH PEKYPPEHTHOU
dbopmyoii u popmynoi N-ro uieHa.

Apudmernuaeckas u reomerpuueckas nporpeccuu. Popmysnsl N-ro wieHa apupMeTUIecKor U
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne uiIeHOB apu(METHYECKOW W TE€OMETPUYECKOM MpOrpeccHil TOYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHENHBIN U 9KCIIOHEHIUAIBbHBINA POCT. CII0KHbBIE IIPOLICHTHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOTI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHUS IpOrpaMMbl yuyeOHOro Kypca «Ausredpa»
XapaKTEepU3yIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHME:

MIPOSIBJIEHUEM MHTEpeca K MPOIIJIOMY U HACTOSALIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSAM POCCHMCKHX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM MIKOJIbI, K
UCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B PYTUX HAyKax U MPUKIIAJHBIX cepax;

2) rpaIaHCKoOe H JyXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBIIOJHEHHIO OOS3aHHOCTEM TpakJaHWHA M pealu3alld €ero Ipas,
MIpPE/ICTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH,
IpoIeyp TpakIaHCKOro o0IecTBa (HampuMmep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO
TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JAOCTHKEHUH HayKH, OCO3HAHUEM
BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEUICHUM IPAKTUYECKMX 3aJad MaTeMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaT€MaTHUECKOro oOpa3oBaHMs HA NMPOTSIKEHUU Bcei
KHU3HU JUISI YCIIEHIHOM NMPO(ecCHOHAIBHON AESITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHUH,



OCO3HAaHHBIM BBHIOOPOM M MOCTPOCHHEM MHAMBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUS U HKUZHEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M JCTETHMYECKOMY BOCIPHUATHUIO MaTeMaTUYECKUX
00BEKTOB, 3a/la4, PEUICHHUM, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TIO3HAHUS:

OpUEHTAIlMel B JESATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX MpEeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4eJIOBEKa, MPUPOJAbI M OOIIEeCTBA, IOHUMaHUEM
MaTEeMaTHYECKON HAyKH KaK CEephl YeTIOBEUECKON e TEIILHOCTH, 3TAIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUTSL pa3BUTHS LIMBIIIM3AIUY, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTeMaTHYECKON KyIbTypOl Kak
CPEICTBOM IIO3HAHUS MUpPA, OBJAJACHUEM IPOCTEUIIMMHM HABBIKAMHU  HCCIEI0BATEIbCKOU
NEeSATEIbHOCTH;

6) pusnueckoe BocnuTanue, popMupoBaHue KYJIbTYPbI 310POBbS M 3MOIHOHAJIBHOIO
Os1aromosty4us:

TOTOBHOCTBIO IIPUMEHATh MATEMATHUYECKUE 3HAHUS B MHTEPECAX CBOErO 3/I0POBbsI, BEACHUS
3I0pOBOT0 00paza >XKU3HH (30pOBOE MUTaHHE, cOATaHCHUPOBAHHBIA PEXKUM 3aHITHA U OTABIXA,
perynspHas (usuyeckas aKTUBHOCTh), C(OPMUPOBAHHOCTHbIO HaBbIKa pedIeKCHH, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO XK MpaBa APYroro 4eaoBeKa;

7) 3K0JI0rMYecKOe BOCTIUTAHME:

OpUEHTAllMel Ha NMPUMEHEHHE MaTeMaTH4YeCKUX 3HAHWI A pelieHus 3agad B o0nacTu
COXPAHHOCTH OKpYXKAalOIlIeW Cpelbl, [UIAHUPOBAHUSA [OCTYIKOB M OLEHKH HX BO3MOYKHBIX
MOCJICICTBUIM JIJIi OKPY>KaloIIEeW Ccpeibl, OCO3HAHHUEM TJIOOAIBHOTO XapakTepa 3KOJIOTHYEeCKUX
poOJIeM U TyTeH WX perIeHs;

8) ajanTanmus K M3MEHAIUMCS YCJIOBUSAM COUMATBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUAX HEONPENENEHHOCTH, NMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NIEATEbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX
JIF0JIeH, MpUOOpeTaTh B COBMECTHOM JIEATETLHOCTH HOBBIC 3HAHMS, HABBIKH M KOMITETCHIIMH U3 OTIBITA
APYTHX,

HE0OXOIMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHHM, B TOM 4YHcie (HOpMyIHpOBATh HEH,
TOHSATHSA, TUMOTE3bl 00 OOBEKTaX W SBIEHHUSAX, B TOM YHCIIC paHEe HEW3BECTHBIX, OCO3HABATh
neunuThl COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIOUIUN KOHTPMEp, KOPPEKTHUPOBATh MPHUHHMAEMble peIIeHHUs M JIeUCTBUSA,
(dhopMyTupOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBHUSA, (HOPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHBI

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC e CTBHUSA

ba3oBble JJornueckue AeHcTBHA:
® BBUIBIATh W XaPAKTEPU30BATh CYIIECTBEHHBIE MPH3HAKK MaTEeMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHWH MEXIY TOHATHAMH, (OPMYIUPOBATH OMPEACICHUS TOHSATHH,
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKU, OCHOBAHUS IS 0000IICHUS U
CpaBHEHUs1, KPUTEPUU TPOBOJUMOTO aHAIH3A;



BOCIIPUHUMAThH, (OPMYIUPOBATH U MPEOOPa3OBBIBATH CYXKICHUS: YTBEPIUTEIbHBIE W
OoTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M MPOTUBOpEUHUs B (akTax,
NaHHBIX, HAONIONCHUAX U YTBEPXKICHUSX, IMpeajaratb KpUTEPUU [UISl BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JieNlaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HHIIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIIIOUEHH 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KICHUI (MpsSMble U OT MPOTHUBHOTIO),
MIPOBOJMTH CaMOCTOSITEILHO HECJIOXKHBIE JIOKA3aTeIhCTBA MAaTEMAaTHUYECKHX (DAKTOB,
BBICTpaWBaTh ApPryMEHTAIMIO, MPUBOJHUTH MPUMEPHI M KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYK/ICHNUS;

BBEIOMpATH CIIOCO0 peleHus yueOHOM 3a/1a4u (CpaBHUBATH HECKOJILKO BAPUAHTOB PEIICHHUSI,
BbIOMpaTh HanboJiee MOAXOIAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKkue NecTBUA .

WCIIO0JIB30BATh BOMPOCKHI KaK UCCIIEIOBATEIbCKII HHCTPYMEHT TIO3HAHUS, ()OPMYJIUPOBAThH
BOIIPOCHI, (PUKCHUPYIONIUE IPOTUBOPEUYUE, MPOOJIEMY, CaMOCTOSITEILHO YCTaHABIUBATH
HMCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHC,
MPOBOANTH 110 CaMOCTOSITEIBHO COCTaBJICHHOMY IUTAHY HECJIOKHBIM ASKCIICPUMEHT,
HEOOJIBIIIOE MCCIICOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMAaTHYECKOTO O0BEKTa,
3aBHCUMOCTEH 00BEKTOB MEXY COOO;

CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOIICHUS M BBIBOJBI 110 PE3YJIbTaTaM IPOBEAEHHOTO
HAOJIOZICHUS, WCCJICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh IOJYYCHHBIX pE3YJbTAaTOB,
BBIBOJIOB M 00OOILEHHUIH;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIABUIATH MPEIIIOI0KEHHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh HEJOCTATOYHOCTb M M30BITOYHOCTh MH(POPMALIMHU, JTaHHBIX, HEOOXOJUMBIX AJIS
pelIeHus 3a/1auu;

BbIOMpATh, AHAIU3UPOBATH, CUCTEMATH3UPOBATH W HHTEPHPETHUPOBATH HHGPOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

BbIOMpaTh (OpMy MNpeACTaBlIeHUs MH(OPMALMU U WUIIOCTPUPOBATh pelIacMble 3ajadu
CXE€MaMH, AMarpaMMaMy, HHOU rpaduKoi U UX KOMOWHALIUAMU;

OLICHMBATh HAAEKHOCTb MH(OpPMALMU MO KPUTEPHSM, MPEAT0KEHHBIM YUYHUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHuUKaTHBHBIe yHHBepcaibHble y4eOHbIe JelicTBHA:

BOCIIPUHMMATh U (OPMYIHUPOBATH CYXJEHUS B COOTBETCTBUU C YCIOBHUAMHU U HEISIMHU
00111eHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTax, /1aBaTh IMOSICHEHMsSI 10 XOJY pELIEeHUs 3aJauyd, KOMMEHTHpPOBATh MOJyYEHHBIN
pe3yibTar;

B X0JIe 00CYX/I€HHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOIEMBI,
pelaeMoil 3ajauM, BhICKa3bIBaTh WJAEH, HAllEJICHHbIE HA MOUCK PELIeHMs], COIOCTABIATh
CBOU CYXKICHHUS C CYKJIEHUSAMH JPYIMX YYAaCTHHUKOB JUaiiora, OOHapyXHUBaTh pazInuue U
CXOJICTBO TO3UIUH, B KOPPEKTHOH ¢opme (GOpMyIHpOBaTh pa3HOIJACHS, CBOHU
BO3PaKECHUS;



NPEACTABIATh PE3YNbTAThl PEIICHUs 3aJa4yd, DKCIIEPUMEHTA, MCCIEIOBAHUS, IMPOCKTA,
CaMOCTOSITENIHO BBIOMpaTh (GopMar BBICTYIUICHHS C YYETOM 3a/a4 NPE3CHTALUH U
0COOEHHOCTEH ayTuTOPUH,

HNOHMMATh M UCIIOJIb30BaTh IPEUMYIECTBA KOMAaHIHON U MHIAWBUIYAILHOH PaboOThI pU
pelIeHHH yu4eOHbIX MaTeMaTHYECKHX 3a/1a4;

HNPUHUAMATH 1I€1b COBMECTHOM JESITENbHOCTH, IUIAHHMPOBATH OPraHU3aldi0 COBMECTHON
paboThI, pacmpeneisaTh BUIbI padoT, JOrOBapHBATHCS, 0OCYXKIATh MPOIECC U PE3yJbTaT
paboTbl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B IPYIMIOBBIX (hopmax paboTel (00CYyxIeHHsI, OOMEH MHEHHSIMHU, MO3TOBBIC
HITYPMBI H JIPYTHE), BBIOJIHATH CBOKO YacTh paOOThI U KOOPIMHUPOBATh CBOU JICUCTBHS C
APYTUMH WICHaMH KOMaHJIbl, OLICHHBATh KAU4eCTBO CBOETO BKJIAJA B OOIIMIA MPOAYKT IO
KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUYACTHHKAMH B3aHMOJICHCTBUSL.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA
CaMoopranmaunﬂ:

CaMOCTOSITENTHO COCTABIIAT IJIaH, aJITOPUTM PEIICHHS 3a/1a4 (WM €0 YacTh), BRIOUPATh
CIoco0 pemieHusi ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOIMOHAJbHBII HHTE/JIEKT:

BIIQJIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3yipTaTa pelIeHUS
MaTEeMaTHYCCKOM 3a1a9Hu;

MpEeABUACTh TPYAHOCTH, KOTOPHIE MOTI'YT BO3HUKHYTh IPH PELICHUU 3aJla4yd, BHOCUTh
KOPPEKTUBBI B JECSATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB, HANIACHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH IMOCTABICHHON ILEJIU U YCIOBUSM,
OOBSICHSIT IPUYUHBI IOCTHIKECHUS WM HEOCTIIKEHUS IEJIH, HaXOJUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBbTATHBI

K kxoHIty 00yueHus B 7 kiaacce 00ydaromuiics OIyduT CIEAYIONIME TPEIMETHbIE pE3yJIbTaThI:
Yuciia 1 BbIYHCICHUSA

BbinonHATe, couyeTass YCTHbIE M IHCbMEHHBIE MPUEMBI, apudmeTnyeckue AEUCTBUS C
paloOHaIbHBIMU YHCIIAMHU.

HaxoauTh 3Hau€HUs YUCIIOBBIX BBIPAKEHUN, IPUMEHSTh pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.
[lepexoauTthb OT OHON (OPMBI 3aITUCH YUCEIT K IpYTroi (MpeoOpa3oBbIBaTh AECATUUHYIO A1pOOb
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECSATHUHYIO

IpoOb).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyriaTh yncna.

BBINIONMHATE NMPUKHUIKY W OLEHKY pPE3yJbTaTa BBIYUCICHUN, OLEHKY 3HAYEHHUW YHCIOBBIX
BBIPAKCHUI. BBINOIHATE JENCTBUS CO CTENEHSIMHU C HATyPaJIbHBIMU IIOKA3aTEIIAMMU.

[IpuMeHATH NpU3HAKU JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHUCEIL.



Pemratp 1mpakTHKO-OPUEHTUPOBAHHBIE 3aJa4yM, CBS3aHHBIE C OTHOLIEHUEM BEJIMYHH,
IIPONOPLIMOHAIBHOCTBIO BEJINYMH, NTPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YIbTaThl PELIEHUS 3a7a4 C
y4€TOM OrpaHHUYEHHM, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM st

Hcnonb3oBath anredpanyeckyd TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOCHHUSA y4eOHOT0 MaTepuaa.

HaxoauTp 3HaueHust OyKBEHHBIX BBIPOKEHUH MTPU 33JJaHHBIX 3HAUYCHUSIX EPEMECHHBIX.

BoinmonHsaTe npeoOpazoBaHusl 1I€JIOT0 BBIPAXKEHHUS B MHOTOWIEH MPUBEICHHEM I0JA00HBIX
CcllaraeMblIX, PaCKpbITUEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJTHOYJIEHA HA MHOTOYJIEH U MHOTOYJIEHA Ha MHOTOUIEH, IPUMEHATh
(dbopMyIBI KBaipaTa CyMMBI U KBaJpaTa pasHOCTH.

OcCyIecTBIATh Pa3joKEHUE MHOTOWICHOB HA MHOXHUTEIN C TIOMOIIbIO BEIHECEHUS 32 CKOOKHU
00IIero MHOXKHTEJS, TPYNITUPOBKY ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumensaTh IpeoOpa30BaHUsI MHOTOWICHOB JUISl PEHICHUS Pa3IMYHbBIX 33/1a4 U3 MAaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTENEHEW ¢ HATYpalbHBIMHU IMOKAa3aTeIsIMH ISl MPeoOpa3oBaHUS
BBIPAYKECHHUIA.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NMPUMEHS IpaBHIIA IEepexofa OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. 1IpoBepATh, ABISETCS JIM YUCIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METObI TP PEIICHUN JTMHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonOupats mpuMepsl Map YKCeN, SBISIOUUXCS PEIICHHEM JIMHEHHOTO ypaBHEHUS C JIBYMS
[IEPEMEHHBIMH.

CTpouTh B KOOPIMHATHON TUIOCKOCTH IpaUK JIMHEHHOTO YpaBHEHUS C IBYMSI IEPEMEHHBIMH,
MOJIb3YACh TpaUKOM, MPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cuctempl ABYX JMHEHHBIX YpPaBHEHUW C JBYMs NEPEMEHHBbIMH, B TOM YHCIIE
rpaduyecKy.

CocTaBnaTh U pemaTh JMHEHHOE YpaBHEHNE WM CUCTEMY JIMHEHHBIX YPaBHEHU IO YCIOBUIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIy4E€HHBIN pe3yJbTar.

DyHKUNH

N3o0paxkaTh Ha KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPJAUHATAM,
Jy4H, OTPE3KH, HHTEPBaJbl, 3aIIUCHIBATH YHCIOBBIE TPOMEKYTKH Ha aIreOpandeckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOMN IIOCKOCTH TOYKH I10 3a/JaHHBIM KOOpJIMHATaM, CTPOUTh Tpa(uKu
TUHEUHBIX QyHKIU. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMN U3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMH: CKOPOCTb,
BpEMs, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[TonumaThs Tpaduueckuil crnoco0 MpeaCcTaBiIeHHUS M aHanM3a HH(OpMaIUM, H3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPapUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonity oOyuenus B 8 kiacce o0yJaronIuiics MOIyduT CISAYIOMNE MPEIMETHBIE PE3YJIbTAThI:

Yucia v BBIYUCTICHUA

Hcnonp30BaTh HayallbHbIE TPEICTABICHHS O MHOMKECTBE JCHCTBUTENBHBIX YHCEN Ui
CpPaBHEHHUS, OKpYIJIEHHs W BbIYMCICHHUH, H300pakaTh JEHCTBUTENbHBIE YHCIAa TOYKAMH Ha
KOOPJIMHATHOW MIPSIMOIA.



[IpuMeHATh MOHATHE APUPMETUYECKOTO KBAJAPATHOTO KOPHSI, HAXOAUTh KBaJpaTHbIE KOPHHU,
UCTOJNB3ys TpPU HEOOXOAMMOCTH KAJIBKYJISATOP, BBINOJHATH MPEOOpa30BaHUs BBIPAKEHHH,
coJlepaKaIMX KBaJApAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30Bath 3anKcu OOJIBIINX U MAJIBIX YHCEIT C IOMOIIBIO IECATUYHBIX Apo0ei U cTeneHei
yucna 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh TOHATHE CTENEHW C LEeNbIM II0Ka3aTeJeM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAKEHUH, COAEPIKALUX CTEIIEHU C LIEJIbIM [T0KA3aTEIIEM.

BhINONHATE TOX/1ECTBEHHbIE TPEOOPa30BaHUs PALlMOHAIBHBIX BBIPAXKEHUN HA OCHOBE ITPABUII
NeWCTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMu ApoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOKHUTEIIN.

[TpumMeHnsaTh peoOpa3oBaHusl BBIPAXKEHUM AJIS PELICHUs pa3IMYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKH.

YpaBHeHusI H HEPaBEeHCTBA

Pemats nuHeliHbIE, KBaIpaTHBIE YPAaBHEHUS U PallUOHAJIbHBIE YPABHEHNUS, CBOJAIIMNECS K HUM,
CUCTEMBI JIByX YPAaBHEHHH C JBYMs IEPEMEHHBIMHU.

IIpoBOoAUTH MPOCTEHUIINE MCCIENOBAHUS YPAaBHEHUN M CUCTEM YPAaBHEHMM, B TOM YHUCIE C
IPUMEHEHHEM IrpaduuecKuxX MpeacTaBleHul (yCTaHaBIMBaTh, UMEET JIM YPABHEHUE WM CUCTEMA
YpaBHEHUM pEILIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexoauTh OT cIOBECHOM (HOPMYITHPOBKH 3a/1au K €€ anreOpandeckoi MOAEIH C TIOMOIIBIO
COCTaBJICHUS YPAaBHEHMS WM CHCTEMbBl YPABHEHWM, WHTEPIPETHUPOBaTbH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4y OJIy4ECHHBIN pe3ynbTar.

[IpyuMeHsTh CBOWMCTBAa YMCIIOBBIX HEPABEHCTB JJI CPaBHEHUS, OLIEHKH, peIlaTh JIMHEWHBIE
HEPaBEHCTBA C OHOH IMEPEMEHHON U X CUCTEMBI, JaBaTh rpaMuecKyr0 HIUTIOCTPALIMIO0 MHOKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHrMaTh M WCIIONIB30BaTh (PYHKIMOHAIBHBIC TOHATHS U SI3BIK (TEPMUHBI, CHMBOJIHYECKHE
0003Ha4YeHHUsI), ONpeAENATh 3HAaUeHHE (PYHKIMU MO 3HAUYECHUIO apryMEHTa, ONpENeNiaTh CBOMCTBA
¢byHK1IMHU 1o e€ rpadukKy.

Ctpouts rpaduku 3J€MEHTapHbIX (QYHKIUH BUIA:

y=k/X,y=x2,y=x3,y =[x, y = VX, OnucbIBaTh CBONCTBA YNCIOBOH QYHKIMH 110 68 TpaduKy.

K xonity oOyuenus B 9 kiaacce o0yJaronuiics MoayquT CISAYIOMNE MPEIMETHBIE PE3YJIbTATHI:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALMOHAIBLHBIE YHUCIIA.

BeimonHATe apudmernyeckue ACUCTBUS C PALMOHAIBHBIMHU YMCIAMHU, COYETas YCTHBIE U
MMCbMEHHBIE TPUEMBI, BHITTOJIHATH BBIUMCICHUSI C HPPALMOHATIbHBIMU YUCIIaMHU.

HaxomuTh 3HaueHHs] CTENEHEW ¢ LeNbIMU MOKa3aTeNsIMU U KOpHEH, BBIYUCIATH 3HAUECHHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyIJIITh NEHCTBUTEIBHBIE YUCIIA, BBIMIOIHATh IPUKUAKY PE3yJIbTaTa BBIYMCIECHUH, OLIEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHElHbIE U KBaJpaTHbIE YPABHEHMSI, YPABHEHUS, CBOJAIIMECA K HUM, IIPOCTEHIIINE
IpoOHO-pallMOHATIbHBIC YPABHEHHUS.

Pemarp cucreMpl OBYX JMHEWHBIX ypaBHEHUIH C JBYMs NEPEMEHHBIMH U CHCTEMBI JIBYX
YpaBHEHHU, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJIAETCS JTUHEHHBIM.



Pemiate TeKCTOBBIE 3a/1a4M aareOpanuecKuM crocoOOM € MOMOIIBIO COCTABICHUS YPaBHEHUS
WJIY CUCTEMBI IBYX YPAaBHEHMM C BYMs IIEPEMEHHBIMU.

IIpoBOoaNTH MpOCTEHIINE UCCIIEIOBAHUS YPAaBHEHWM M CUCTEM ypaBHEHHUH, B TOM 4YHCIIE C
IPUMEHEHHEM IpaUuecKuX MpeacTaBleHull (YCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WJIM CUCTEMa
YpaBHEHHH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemarp JsMHeEliHbIE HEpaBEHCTBA, KBAaJApAaTHbIE HEPABEHCTBA, H300pa)xkaTb pELICHHE
HEPABEHCTB HA YUCJIOBOU NPSAMOM, 3alMCBIBATH PELICHUE C IIOMOLIBIO CHMBOJIOB.

Pemarb cuCTeMBl JTUHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIKOYAIOIINAE KBAJPaTHOE
HEpaBEHCTBO, M300pa)kaTb pEIICHHWE CUCTEMbl HEPABEHCTB HA YMCJIOBOH NPAMOM, 3aluChIBATh
pelieHue ¢ IOMOLIbI0 CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPU PELICHUH PA3IMYHBIX 3a1a4.

DOYyHKIUA

Pacnio3HaBath (yHKIMM M3ydyeHHBIX BUIOB. [IoKa3pIBaTh CXeMaTHYECKU PAaCIIOIOKEHUE Ha

KOOPJIMHATHOH TuIocKocTu rpadukoB GpyHKimid Buna: y = kx, y =kx + b,y =k/x,y =ax2 + bx +c, y
=x3,y =X, y = [X|, B 3aBHCHMOCTH OT 3HAUCHHIT K03(DHUIIEHTOB, OMICHBATE CBONCTBA ()yHKIIHIA.

Ctpouth M u300pakaTh CXEMAaTHYECKH TpapUKH KBAIPATUYHBIX (DYHKIUH, OMUCHIBATH
CBOMCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX IpaduKaMm.

Pacnio3HaBaTh KBajpaTHuHYI0 (QYyHKIHIO MO (opMyse, IPUBOAUTE IPUMEPHI KBaJAPaTUYHBIX
GyHKIMN U3 pealbHOM KU3HH, (PU3NKU, TEOMETPHUH.

Yucii0BbIE MOCJIE0BATEIbHOCTH U POrPECCHH

Pacrnio3HaBaTh apu(METHUYECKYI0O U T'€OMETPHUECKYIO MPOrPEeCCHH IPH pa3HbIX CIOCOOax
3a/laHusl.

BEIMONHATE BBIYMCIICHUSI C HCHOJB30BaHHWEM (OopMya N-ro wieHa apuQMEeTHYecKoil u
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHBI I0CIEI0BATEIbHOCTH TOUKAMHU Ha KOOPIMHATHOM MJIOCKOCTH.

Pemarp 3agauu, CBA3aHHBIE C YMCIOBBIMH IIOCIEN0BATENBHOCTAMY, B TOM YHUCIIE 3a/layd U3
peasIbHOM JKHU3HHM (C UCTOIB30BAaHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHUI).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HanmenoBanu KoauvecTBO 4acoB DJIeKTPOHHbIE
" e pa3iesioB H (uudpoBbie)
n/ Bcer Konrtpouabsnsl  IIpakTnueck
TeM o0pa3oBaTe/bHbIC
n 0 e padoThI ue padboTsbl
NMPOrpamMMbl pecypchl
Yucna u
BEIAHCIICHIS bu6anoreka LIOK
1 ' 25 1 https://m.edsoo.ru/7f415b
PanmonanbHbIe 9
qucia o
AJre6paneck bubmuoreka [{OK
2 p 27 1 https://m.edsoo.ru/7f415b
1€ BBIPAKEHUS 90



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

YpaBHeHus u

bubnunoreka LIOK

20 https://m.edso0.ru/7f415b
HEPaBCHCTBA
90
Koopaunatst u bubnmnoreka HOK
rpaduxmu. 24 https://m.edsoo.ru/7f415b
DOynKuun 90
ToBTODEHME 1 bu6nmoreka [IOK
P 6 https://m.edsoo.ru/7f415b
00001eHNe
90
OBIIEE
KOJIMYECTBO 102
YACOBIIO

I[TPOTPAMME



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

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM 7 bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. Bu6moreka [JOK
4 15 1
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
but6mmoreka [IOK
8 DyHKui. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bobmenne 6 L https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
i 102 S) 0

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/ | pa3sesioB H TeM Bcer Konrpoabn  Ilpakruyeck
oOpa3oBaTeJibHbIE
1| NPOrpaMMel 0 ble padoThI ue padoThl
pecypchbl
Yucna n
bubnunoreka LIOK
BBIUMCIICHHUS.
1 . 9 https://m.edsoo.ru/7f41
JlelicTBUTENbHBIE 9408
yucia
VYpaBHeHus u
HEpaBEHCTBA. bubmmoreka [JOK
2 VYpaBHeHus C 14 1 https://m.edsoo.ru/7f41
OJTHOH 9d08
MIEPEMEHHOMN
YpaBHeHus u
bubnunoreka LIOK
HEPaBEHCTBRA.
3 C 14 1 https://m.edsoo.ru/7f41
UCTEMBI ) 9d083
ypaBHEHUU =
VYpaBHeHus u bubmmoreka [JOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
HepaBenctBa 9d08
bubmmoreka IIOK
5 OyHKIIH 16 1 https://m.edsoo.ru/7f41
9d08
Yucnoskle bu6nmorexa LIOK
6 [IOCJIENOBATEILHO 15 1 https://m.edsoo.ru/7f41
cTH 9d08
IToBTOpEHME,
oGobHmeHIe bubmmoteka IIOK
7 ’ 18 1 https://m.edsoo.ru/7f41
CUCTEMAaTH3aIIH
. 9d08
3HAHHH
OBIIEE
KOJIMYECTBO
102 6 0
YACOBIIO
I[MPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOT'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YYEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 0a30BbIif ypoBeHb: yueOHHK, 7 kinacc/ Makaperues FO.H.,
Munatok H.I'., Hemikos K.W. u apyrue; nox pexn. TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«M3parenscTBo «IIpocsenienue»

* Marematuka. Anrebpa: 8-if kiacc: 0a30BbIif ypoBeHb: yueOHHK, 8 kinacc/ Makaperue FO.H.,
Munntok H.I'., Hemiko K.W. u apyrue; nox pexn. TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»

* Marematuka. Anrebpa: 9-i kiacc: 0a30BbIif ypoBeHb: yueOHHK, 9 kiacc/ Makaperues FO.H.,

Mungtox H.I'., Hemikos K.M. u npyrue; noxg pexn. TensikoBckoro C.A., AKIIMOHEPHOE 00111ECTBO

«3marenscTBO «IIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISL

AnreGpa: 7-ii kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ MakapsrueB FO.H., Munmrok H.I'.,
HemkoB K.U. u npyrue; nox pea. Tensikosekoro C.A., AkiimonepHoe o0uiectBo «M31arenbeTBo
«IIpocsemenue»

Anrebpa: 8-ii kiacc: 6a30BbIil ypoBeHb: yueOHUK, 8 kiacc/ Maxkaperue FO.H., Munaioxk H.I'.,
HemkoB K.U. u npyrue; nox pea. Tensikosekoro C.A., AkunonepHoe obuiectso «M3narenscTBo
«[Ipocsemenn»

Anrebpa: 9-ii kiacc: 6a30BbIil ypoBeHb: yueOHUK, 9 kiace/ Maxkaperue FO.H., Munaioxk H.I'.,
Hemkos K.U. u apyrue; nox pex. TenskoBckoro C.A., AkunonepHoe oomuiectBo «M3aaTeabcTBo
«[Ipocsemenue»

Junaktrueckue Matepuaisl o anredpe 7 kiacce JI.M.3BaBuy, JI.B.Ky3nenosa, C.b.CyBopoga.
Junaktuueckue marepuansl o anreope 8 kinace B.M.XKoxos, F0.H.Makapsrues, H.I'.Muntox.
Junaktudeckue mMarepuaisl no anreodpe 9 kinace F0.H.Maxkapsrues, H.I'.Munoxk,

JI.b.KpaiineBa.



MU ®POBBIE OBPASOBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://www.yaklass.ru/

https://uchi.ru/

https://resh.edu.ru, https://edu.skysmart.ru/ https://nsportal.ru/, https://infourok.ru/,
https://multiurok.ru/, https://edsoo.ru.

https://skysmart.ru/



