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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma mo anrebpe mis oOydarommxcss 7—9 KiIaccoB pa3paboTaHa Ha OCHOBE
CIICAYIOIIUX HOPMATHBHO-TIPABOBBIX JOKYMEHTOB:

- ®epepanpHoro 3akoHa ot 29.12.2012 r. Ne 273 @3 «O06 obpazosanuu B Poccuiickoit @enepanumny.

- ®enepanbHoro 3akoHa ot 24 centsops 2022 roga Ne 371-d3 O BHecenun uzmMeHeHuil B OeaepaabHblil
3akoH «O06 oOpazoBanun B Poccuiickoii ®Penepaumu» u cratbs 1 @DenepanpHoro 3akoHa «00
o0si3aTenbHBIX TpeOoBaHusx B Poccuiickoit @enepanumy.

- @enepanpaoro 3akona or 31.07.2020 No 247-®3 «O6 obs3arenbHbIX TpeOoBanusx B Poccuiickoi
@enepanun (npunsar ['ocynapcrBennoit ymoit 22.07.2020 r.)

- Ilpukaza MunucrepctBa mnpocsemenusi Poccmiickoit @enmepanmuu ot 31.05.2021 Ne 287 "O6
YTIBEpXKIECHHH (heIepalbHOTO TOCYIApCTBEHHOTO 00pa30oBaTEIbHOTO CTaHAapTa OCHOBHOTO OOIIETO
obpazoBaHus".

- Ilpukaza MunuctepctBa mnpocBemeHust Poccuiickoit @enmeparmun ot 17.05.2022 Ne 413 «O6
YTIBEpXKIEHHH (heepaJIbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa OCHOBHOTO OOIIero
obOpazoBanus" (C UISMEHEHUSIMU U JIOTIOJTHEHUSMH ).

- Ilpukaza MwunuctepctBa npocsemieHus PO ot 18.05.2023 Ne370 «OO6 yrBepxkneHun ¢eaeparbHON
00pa3zoBaTeNIbHON MPOTPAMMBI OCHOBHOTO OOIIIETO 00pa30BaHUs».

- @enepanbHON 00pa3oBaTENbHONW MPOTPaMMBI OCHOBHOTO OOIIET0 0Opa3oBaHHWsA, YTBEPKICHHOM
npuka3zoM MunncTepcTBa npocsenienus PO ot 18.05.2023 Ne 370,

a TakkKe ¢ Y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, TPEIBABISEMBIX K
MaTeMaTH4YeCKOMY O00pa30BaHHIO, W TPaJUIMH POCCUUCKOTO 0Opa3oBaHMs, KOTOpbIE 00eCIedyrBarOT
OBJIaJICHUE KIIOYEBBIMU KOMIIETECHIIMSMH, COCTABISIONIMMU OCHOBY JJIi  HEMPEPhIBHOTO 00pa30BaHUs
U CaMOpa3BUTHA, a TaKXKe UEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U TO3HABATEILHOTO
pa3BUTHS 0OYUJAFOIIIHXCSI.

B paboueii mporpaMMe y4TeHbl uieu U ToJiokeHus KoHIenmuu pa3BUTUS MaTeMaTHYECKOTO
obpazoBanus B Poccuiickoit deneparun.

[IpuopurerHpiMu 1IeIIMU 00yUeHUs anredpe B 7—9 Kitaccax sBIISIOTCS:

® IpOJI0JKEHNE  (POPMHUPOBAHUS OCHOBHBIX MAaT€MaTHYECKHMX TMOHSITHM (YMCIO, BEIMYMHA,

reoMerpuueckas  ¢urypa), o0OeclneyMBalOUIUX MPEEMCTBEHHOCTb U  IEPCIEKTHUBHOCTH

MaTeMaTH4eCKOro o0pa3oBaHus 00ydaronuXxcs;

® Da3BUTHE MHTEJUIEKTYaJIbHBIX W TBOPYECKHX CHOCOOHOCTEH oOy4arouiuxcsi, MO3HaBaTeIbHOU

AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUH, HHTEpeca K U3y4ECHUIO0 MaTeMaTHKU;

e [I0/[BE/ICHUE OOYyYarolMXCs Ha JOCTYITHOM JUIS HUX YpPOBHE K OCO3HAHUIO B3aUMOCBSI3U

MaTeMaTHKU U OKPYXKAIOIIEero MUPa;

¢ popmupoBanue (GYHKIMOHATHHOW MaTEMaTUYECKON TIpaMOTHOCTH: YMEHHS pacro3HaBaTh

MaTeMaTH4eCKhe OOBEKThl B PeajbHBIX KM3HEHHBIX CUTYAIHSIX, IPUMEHSITh OCBOCHHBIE YMEHUS

JUIS PEIlIeHUs TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBAThH MOJTyYCHHBIE PE3YIbTATHl U

OLIEHUBATh UX HA COOTBETCTBHE MPAKTUYECKON CUTYaIUH.

AnreOpa sBiseTcss OJHUM M3 OINOPHBIX KypCOB OCHOBHOIO 00mIero oOpa3oBaHUs: OHa
o0ecrieunBaeT U3ydyeHHe IPYTruX TUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOT0, TaK U TYMaHUTapHOTO LIUKJIOB,
e€ OCBOEGHHE HEOOXOOMMO I NpOJOJDKEHHMs OOpa3oBaHUsS M B TOBCEAHEBHOM Xu3HHU. Pa3Butue y
oOyyJaromuxcs HaydHbIX MPEJICTaBICHUM O MPOMCXOXKAEHUN U CYLTHOCTH alre0pandeckux abCcTpakiuii,



croco0e OTPaKEHUS MAaTEMAaTUYECKOM HAyKOM SBIICHHI W IMPOIECCOB B MPUPOJAE M OOILIECTBE, POJIH
MaTeMaTH4YEeCKOTO MOJCTUPOBAHMS B HAyYHOM IMO3HAHWUU U B MPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO
HAay4yHOTO MHUPOBO33PEHHS M KAuyeCTB MBILUICHUS, HEOOXOAMMBIX JUIsl aJalTallid B COBPEMEHHOM
nuppoBoM obrmiectBe. M3yuenue anreOpsl oOecriedunBaeT pa3BUTHE YMEHHsI HAOOaTh, CPAaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEeHTMPOBAHHO
00OCHOBBIBAaTh CBOM JICHCTBHSI M BBIBOABI, (hOpMYyIHpOBaTh yTBepxkaeHHs. OCBOEGHHE Kypca anredpbl
o0ecrieynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYarOIUXCS: OHU HCIOJB3YIOT JEIYKTUBHBIC H
UHJYKTUBHBIE PACCYKIEHUs, 0000IIeHNe U KOHKPETU3AIUI0, a0CcTparupoBanue u aHainoruto. O0ydyeHue
anreOpe IpeArnonaraeT 3HaYNTEbHBIA 00bEM CAMOCTOSTENIFHON IEATEIFHOCTH 00YUJaIOMIUXCS, TTOITOMY
CaMOCTOSITEJIbHOE pEILIeHUE 3ajiay SBJISETCS peanu3alen 1esTeIbHOCTHOIO MPUHIUIA 00y4EHusI.

B crpykrype mporpammbl yueOHOTO Kypca «Anredpa» s OCHOBHOTO 0OIIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHUMAIOT COJEP)KATEIbHO-METOIMYECKHe JMHHUU: «YHcaa U BBIYMCICHUSY,
«Anrebpanyeckre BBIpOKEHUS», «YpaBHEHHMs H HepaBeHCTBay, «Dynkummy. Kaxnmas wu3z s1Hx
COJIEp/KaTeNbHO-METOUUECKUX JIMHUN pa3BUBAaeTCs HAa MPOTHKEHUM TPEX JIET H3y4eHUs Kypca,
B3aUMOJICHCTBYS C JpPYrUMH €ro JUHUSAMH. B Xone wusydeHuss ydeOHOro Kkypca oOydaromumcs
MIPUXOJAUTCS JIOTUYECKH PACCYKIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SA3bIK. B CBs3u ¢ 3THM B
IporpaMMy y4eOHOro Kypca «AureOpay BKIIOUYEHBI HEKOTOPbIE OCHOBBI JIOTHKH, MPEACTAaBICHHBIE BO
BCEX OCHOBHBIX pazJiellax MaTeMaTH4ecKoro o0pa3oBaHMs M CHOCOOCTBYIOIIME  OBJIAJCHHUIO
00yyaroUMMHUCS OCHOB YHHBEPCAIBHOIO MaTeMaTHdecKoro ssbika. CojepxaTelbHON M CTPYKTYpHOH
0COOEHHOCTBIO YIeOHOTO Kypca «Anredpay sSBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Copnepxanne nuHUM «Yucraa W BBIYMCICHUSD) CIYKUT OCHOBOHM ISl JAlbHEWIIEro u3y4yeHus
MaTeMaTHKH, CHOCOOCTBYET pPa3BUTHIO Yy OOYYaroIIMXCSl JIOTWUYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO
YMEHHS TOJIb30BaThCS aNTOPUTMAMHU, a TaKKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TIOBCEIHEBHOM XM3HU. Pa3BUTHE MOHATHS O YMCIIE Ha ypOBHE OCHOBHOIO oOmIero oOpa3zoBaHUs
CBSA3aHO C PALMOHAIBHBIMH M UpPpALMOHATIBHBIMU YHKCIaMH, (OPMUPOBAHHWEM MPEICTABICHUN O
NEUCTBUTENFHOM 4HMCIIE. 3aBEpIICHHE OCBOCHMS YHCIOBOM JIMHUM OTHECEHO K CpeAHEeMy oO0uiemy
00pazoBaHMIO.

Conepxkanue ABYX alreOpamdyecKux JUHUN — «ANreOpanuecKkue BBIpAXCHUS» U «YPaBHCHHUS U
HEpPaBEHCTBa» CHOCOOCTBYeT (OPMUPOBaHHIO Yy oOOydarlluxcs MaTeMaTH4YecKoro —amnrmapara,
HEO0OXOIMMOTO JJIsl PEIICHUs 3a/lay MaTeMAaTHUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amau. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHMsl Yy4eOHBI MarTepHal TPYHIUPYETCS BOKPYT
paloOHaIbHBIX BRIpAKEHUN. Allrebpa IeMOHCTPUPYET 3HAUEHHE MaTEeMaTUKU KaK SI3bIKa JJIsi IOCTPOCHUS
MaTeMaTHYeCKUX MOJIeJel, OMUCaHMs MPOILIECCOB W SBIEHUI peanbHOro Mupa. B 3amaum oOyueHus
anredpe BXOIAT TaKXke JajbHeillee pa3BUTHE AJITOPUTMUYECKOTO MBIILUICHUS, HEOOXOAUMOTo, B
YaCTHOCTH, JUI OCBOCHHUS Kypca MH()OPMATHKH, U OBJIAJCHUE HaBbIKAMU JCTYKTUBHBIX PACCYKICHUM.
[IpeoOpa3oBanre CHUMBOJBHBIX (OPM CHOCOOCTBYET pPa3BUTUIO BOOOpaKEHMsI, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUECTRBY.

Cognepxanne (QyHKIMOHAIBHO-TpapUUECKOW JMHUM HAIEJICHO Ha MOJIydYeHHEe OOydaroluMUCs
3HAHMM O (QYHKIMSAX KaK BaKHEHIIeH MaTeMaTWyecKOoil MOJAENH JUIsl OMHCAHWMS W HCCIEAOBaHUS
pa3HOOOpa3HbIX MPOLIECCOB M SBIEHUI B Ipupoje M olmectBe. M3ydeHune Martepuana crocoOCTBYeT
Pa3sBUTHIO y OOYYaIOIIUXCS YMEHMS MCIIOJNb30BaTh pPAa3JIMYHbIC BBIpA3UTENbHBIE CPEJACTBA SI3bIKA
MaTeMaTUKU — CJIOBECHBIE, CHUMBOJIMYECKHE, Trpaduyeckue, BHOCUT BKIaJ B (QOpMHUpPOBaHUE
MIPEJICTaBJICHHUI O POJTM MAaTEMATHKHU B Pa3BUTHH IIUBUIN3AINN U KYJIbTYPHI.

CornacHo y4yeOHOMY miaHy B /—9 Kkiaccax Hu3y4aercss y4eOHbI Kypc «Airebpay», KOTOPBIH
BKJIIOYAET CJEIYyIOLe OCHOBHBIC pa3liesibl cojepkaHus: «Hucina U BBIYMCICHUS», «AnreOpandeckue
BBIPOKEHUS», «YPAaBHEHUS U HEPABEHCTBA», « DYHKITHI.



Ha u3yuenne yueoHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kinacce — 102 yaca (3 yaca B
Hezeno), B 8 kiacce — 102 yaca (3 uaca B Hezeno), B 9 kiacce — 102 yaca (3 wyaca B HEZIEIO).



COJEP)KAHUE OBYYEHUA
7 KJIIACC

Yucia ¥ BbIYHMCICHUSA

JpoOu OOBIKHOBEHHBIE M NECSATUYHBIE, MEPEX0J] OT OJHOW (OPMBI 3alUCH ApoOer K
npyroii. IloHsaTHe panMoOHaIbLHOTO YKCIIA, 3alUCh, CPABHEHUE, YIOPAIOUNBAHUE PALlMOHAIBHBIX
yrcen. ApudmMernaeckue IeHCTBHS ¢ palMOHAIBHBIMU YMClIaMu. Penienne 3aqad U3 peanbHOM
[IPaKTUKU Ha 4acTH, Ha IPOOHU.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeJIeM: OIpeJesieHHe, MpeoOpa3oBaHrue BBIPAKEHUH Ha
OCHOBE OTIpe/ieNIeHus], 3auCh 00ibIINX yucen. [IpoueHTsl, 3anuch NPOLUEHTOB B BUAE APOOU U
IpoOu B BHJE MPOLEHTOB. Tpu OCHOBHBIE 33aJ]aud Ha MPOIEHTHI, PELIEHUE 3aJauy U3 peallbHOI
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB ACTUMOCTH, PA3JI0KEHNE HA MHOKHUTENN HATYpalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MpsiMasi U 00paTHas MPONOPLHUOHATIBHOCTH.

AuiredpanyecKkue BbIpasKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHHWE BBIPAKEHUS C MEPEMEHHOHN. [lomycTuMble 3HaYeHUs
nepeMeHHbIX. [IpeacraBneHue 3aBUCHMOCTH MEXIYy BeJIMYMHAMH B BUAEC  (OpPMYIIBL.
Boruncnenus no ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BbIpaKE€HUH, TOKJIECTBEHHO PaBHbIE
BBIPAKEHUS, MpaBUIa MpeoOpa3oBaHUsl CyMM M MPOW3BENEHUM, MpaBUiia PAaCKPbITUS CKOOOK U
MIPUBEACHUS MMOJAOOHBIX CIaraeMblIX.

CBOMiCTBa CTENIEHU C HAaTypaJIbHBIM IIOKA3aTENIEM.

Opnounensl 1 MHOrO4WwIeHbl. CreneHb MHOrouaeHa. ClI0KEHHE, BBIYMTAHNE, YMHOXKCHHE
MHOTOWIECHOB. DOpMyibl COKPAIEHHOIO YMHOXXEHHSA: KBaJpaT CyMMBI M KBaJApaT PAa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3ioskeHne MHOrOWICHOB HA MHOKHTEIIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHHe, KOpeHb ypaBHEHUs, IIpaBuiIa MpeoOpa3oBaHUs ypaBHEHUS, PAaBHOCUIBHOCTh
YpaBHEHUH.

JluneitHoe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOpPHEW JIMHEHHOTIO YypaBHEHUA,
pellleHre JUHEHWHBIX ypaBHEeHMU. CocTaBieHHE YpaBHEHUU MO YCIOBHUIO 3ajadyu. Perienue
TEKCTOBBIX 33Ja4 C IOMOILbIO YPAaBHEHHUH.

JIuHeliHOe ypaBHEHME C JIBYMsI IIEpeMEHHbIMH U ero rpapuk. Cucrtema AByX JMHEHHBIX
yYpaBHEHUH ¢ JByMs IepeMEHHbIMU. PelieHue cucteM ypaBHEHHUIl CIOCOOOM IOJICTAHOBKU.
IIpumeps! penieHns TEKCTOBBIX 3a4a4 C IIOMOIIBIO CUCTEM YPABHEHUIA.

DyHKUUH

Koopaunata Touku Ha npsmMoil. UucnoBble NpoMexyTkH. PaccTosiHue Mexny IOByMs
TOYKaMHU KOOPAMHATHON IPSIMOM.

[IpsimoyronbHast cucrtema koopauHar, ocu Ox u Oy. AbGcuucca W opAMHATa TOYKH Ha
KOOpAMHATHOM 1uiockocTu. Ilpumepsl rpadukoB, 3agaHHbBIX ¢GopmyrnaMu. UYreHue rpaduxoB
peanbHbIX 3aBUcuMoOcTed. Ilonarume ¢ynkuun. I'padpux Pynxnumn. CpoiicTBa  QYHKIMIMA.
JIuneitnas ¢ynkuus, e€ rpaduk. ['padpuk pynkunn y = |x|. ['paduueckoe perreHne JTMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KJIACC

Yuciaa 1 BLIYUCIECHUSA



Ksagparueiii xopenb u3 uucna. [lonarue o0 wuppanuoHaibHOM uwmcie. [lecsiTuuHbie
NpUOIIMKEHNUS UppalMOHATIBHBIX yncen. CBoicTBa apu(pMETHUECKUX KBaJIPaTHBIX KOPHEH U UX
IpPUMEHEHHE K NPeoOpa30BaHHUIO UYMCIIOBBIX BBIPAKEHUHA W BbIUMCIEHHSIM. [leiicTBUTENbHBIC
qucia.

Crenens ¢ 1enbIM NOKa3aTesieM U e€ cBoiicTBa. CTaHIapTHas 3alKch YUCIa.

Auaredpanyeckne BbIpaKeHHUs

KBanpartublii TpéXuiieH, pas3loXKEeHHE KBaJpPaTHOro TPEXWIEHA HA MHOXHTEIHU.

Anrebpandeckas 1poO6s. OCHOBHOE CBOWCTBO anreOpandeckoi npodu. CroxeHue,
BBIUMTAHHUE, YMHOKCHHUE, JEJCHUE anreOpandeckux ApoOei. ParmoHanbHble BBIpaKECHUS W MX
npeoOpa3oBaHue.

YpaBHeHus1 U HepaBeHCTBA

KBanpatHoe ypaBHeHue, QopMmyna KOpHEW KBaapaTHOTro ypaBHeHusa. Teopema Buera.
Pemenune ypaBHeHUH, CBOASIIMXCS K JUHEHHBIM M KBajapaTHbIM. I[Ipocreiimne npoOHO-
paloHaIbHbIe ypaBHEHHUS.

I'padmueckas mHTEprpeTanysi ypaBHEHUN C JABYMsI MEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpPAaBHEHUN C ABYMs INepeMEHHbIMH. [IpuMepsl pelIeHHsi CHCTEM HEIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 337249 anreOpandecKuM CriocoOoM.

YUucnoBble HEpaBEHCTBA M UX CBoiicTBa. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpPaBEHCTBA C OJHOM mepeMeHHOW. CHCTeMBI
JINHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6nacTh onpeneaeHuss ¥ MHOXKECTBO 3HaYeHH (yHKIUHA. CriocoObl
3aanus QyHKITUH.

I'padux dyaxkumu. Yrenue cBoiictB PyHkmuu mo e€ rpaduky. I[Ipumepsr rpadukon
(GYHKIHM, OTpa)kalolUX peaibHbIe MPOLIECCHI.

OYHKIMH, ONUCHIBAIOIIME MPSAMYI0O U OOpaTHYIO0 MPOTMOPIMOHAIbHBIE 3aBHCHUMOCTH, HX
rpaduxn. OyHKIEE Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe pemeHne ypaBHeHHUIl 1 CHCTEM
YpaBHEHUU.

9 KVIACC

Yucaa ¥ BLIYUCTIEHUS

PanvionanbHbIe ynciIa, UPPALIMOHAIBLHBIC YUCIIA, KOHEYHbIC M OSCKOHCYHBIC JECATHUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, JACHCTBUTEIbHBIC YHCIA KaKk OCCKOHEYHBIC
JecsTUYHble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXKAY  MHOXXECTBOM
JIEMCTBUTENbHBIX YUCEI U KOOPAMHATHOM MPSAMOM.

CpaBHEHHME [EHCTBHUTEIIBHBIX YHUCEN, apuMETHYECKUE ACHCTBUSA C JCHCTBUTCIBHBIMH
YHCIaMU.

Pa3mepbl 00BbEKTOB OKPYXKAIOIIETO MHpPA, UIMTEIHHOCTH MPOIIECCOB B OKPYXKAIOIIEM
MHpE.

[TpubnmmkE€HHOE 3HAUYEHHE BENWYHHBI, TOYHOCTh MNpHOMMKeHUs. OKpyrieHHEe 4YHCell.
[Ipukuaka v oLleHKA pe3yabTaTOB BEIYUCICHUN.

YpaBHeHHUsS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. PelieHue ypaBHEHNM, CBOASIIUXCS K JTUHEWUHBIM.



KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJAIIMXCS K  KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pellieHHs YpaBHEHUW TPETbe M 4YETBEPTOU CTENEHEH
Pa3I0KEHUEM HA MHOKHUTEIIN.

Pemenne  apoOHO-pallMOHANBHBIX  YPaBHEHHIA. Pemienne  TekcTOBBIX — 3ajay
aIreOpanIecKiuM METOJIOM.

VYpaBHeHHE C JIBYMS MEpPEeMEHHBIMH U ero rpaduk. PemeHwe cucreM IBYX JHMHEHHBIX
YPAaBHEHUN C JBYMs IEpPEMEHHBIMHU. PemieHue cucTteM [BYX YpPaBHEHMM, OJHO W3 KOTOPBIX
JMHEWHOE, a Jpyroe — BTOpOW creneHu. | paduueckas WHTEpHpeTals CHCTEMbl YpPaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 AJIreOpandecKuM CriocoOoM.

YucnoBsle HEPABEHCTBA U UX CBOWCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOM. PemieHne cucTeM JIMHEWHBIX
HEpaBEHCTB C OJHOH mnepemeHHOM. KBagpaTHbele HepaBeHcTBa. ['paduueckas HWHTepHpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMH.

DyHKUUHA

KBanparuunas ¢ynkuus, e€ rpaduk u coiicra. [lapabGona, KOOpAHMHATHI BEPIIMHBI
mapaboJIbl, 0Ch CHMMETPHUH TTapaboJIbL.

Ipadukn dyskmit: y = kx, y = kx + b, y = k/x, y = X3, y=Vx, y = |X| n nx cBoiictaa.

Yucii0BbIe NMOCIEA0BATEIBHOCTH M IPOIPECCHH

[ToHATHE YMCIOBOM MMOCIENOBATENBHOCTH. 3a/IaHHE MTOCIIEN0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit u hopMyIoi N-To YaeHa.

Apugpmernueckass U reoMerpudeckas — mporpeccun.  @DopMmynasl N-ro  wieHa
apupMETHYECKON U TEOMETPUUECKON TPOTPECCHI, CYMMBI TIEPBBIX N YICHOB.

N3obpaxenne wieHOB apu(PMETHISCKON U TEOMETPUIECKON MPOTPECcCUii TOUKaMH Ha
KOOPJIMHATHOM MIIOCKOCTH. JINHEHHBIN 1 SKCIOHEHIIMATIbHBIA pOoCT. CII0KHbBIE TPOIIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA IITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS NPOrpaMMbl y4eOHOro Kypca «Ajredpay»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHUCKON MaTeMaTHKH,
LICHHOCTHBIM OTHOLICHUEM K JOCTHXKEHUAM POCCUUCKAX MATEMAaTUKOB H POCCHICKOU
MaTEeMaTHYECKOU MIKOJIbI, K MCIIOIb30BAHUIO 3TUX JOCTHXKCHHUM B IPYTMX HayKaX W MPUKIIATHBIX
chepax;

2) rpaskIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITMIOJHEHUIO OOSI3aHHOCTEN TpakJAaHWHA W pealu3allid €ro Ipas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYP TPaXIAAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM JIOCTHKEHHUI
HayKH{, 0CO3HAaHHEM BOXXHOCTH MOPATbHO-ITHUYECKUX MTPUHITUTIOB B JIEATEILHOCTH YIEHOTO;

3) Tpy/10BOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE yYacTHE B PEIICHHH MPAKTHYECKUX 3a7a4 MaTEeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTHYECKOTO 0Opa30BaHMs HA MPOTSIKEHUH BCEH
KU3HU JJIs1 YCOEIHON NMpo¢decCHOHaIbHON AEATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHUEM HHAMBUIYaTbHOM TpaekTopuu oOpa3oBaHUS U
YKU3HEHHBIX IJIAHOB C YU4ETOM JIMYHBIX HHTEPECOB M 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K HSMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHUATHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHHUN, PACCYKICHHM, YMEHHUIO BUIETh MaTeMaTHYeCKie 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI' O MO3HAHUS

OpUEHTAIlel B JESITeIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX INpeACTaBlIeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUSL 4YEJIOBEKa, MNPUPOAbI M OOIIecTBa, MNOHUMaHHEM
MaTeMaTH4YeCKOW HayKu Kak cgepbl 4eI0BEUYECKOW [EeATENIbHOCTH, JTaloB €€ pa3BUTUS U
3HAYUMOCTHU JJISl Pa3BUTHUS LIMBUIIN3AILIUU, OBJIAJICHUEM SI3bIKOM MAaTEMaTHKU U MaTeMaTH4eCKOU
KYIbTYpOH KaK CpEACTBOM I[IO3HAHUS MHpA, OBIAJCHUEM MPOCTEHIIMMU HABbIKAMU
HCCIIeIOBATENIbCKON AeATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OpMHUPOBAHHME KYJIbTYPbl  3I0POBbS U
IMOLMOHAJIBHOTO 0J1aronoJyqusi:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHMYeCKWe 3HaHUS B HHTEpEcax CBOErO 3/I0POBB,
BEJICHUS 3JI0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUN U
OTIbIXa, perynspHas Qu3uveckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HaBBIKA pEQIICKCHH,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAaKOTO K€ MpaBa JIPYroro 4eiaoBeKa;

7) 3K0JIOrHYeCcKOe BOCIUTAHUE:

OpHEHTAIle Ha MpUMEHEHHWE MaTeMaTHYeCKUX 3HAHUU IS pelleHus 3agad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpeabl, TUIAHUPOBAHMS MOCTYNKOB M OLEHKHM HX BO3MOXKHBIX
MOCJICJICTBUI /TSl OKpYKaIoIIel Cpeabl, OCO3HAHUEM IJI00ATLHOTO XapaKTepa IKOJIOTHUECKUX
mpo0IeM U myTel UX pelieHus;



8) amanTanus K H3MEHAIOUIMMCS YCJIOBHIM COIMAJILHOI U PUPOTHOI Cpebl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEONPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTHUECKYIO JEATEIBHOCTb, B TOM YHCJIE YMEHHME YUUTHCA Y APYIUX
mroziei, mpuoOpeTaTh B COBMECTHOM NIESTENbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIETECHIUH U3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (D)OPMUPOBAHUM HOBBIX 3HAHHH, B TOM 4HCie (OPMYIHpPOBATH HICH,
MOHATHS, TUMOTE3bl 00 00BEKTaxX M SIBJICHHIX, B TOM YHCJE paHee HEH3BECTHBIX, OCO3HABATh
neuuuTel COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYAllMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEDP, KOPPEKTUPOBATH NPUHUMAEMbIEC PELICHUS U
JercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U MOCIENCTBUSA, (HGOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBLIC y‘-leﬁl—ll)le JaelcTBHUA

ba3oBble oruveckue aeiicTBus:

® BBISABIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPH3HAKA MATEeMATHUECKUX OOBEKTOB,
MOHATHH, OTHONICHHA MEXIy IMOHSATHAMH, (POPMYIUPOBATH OINpEACTICHUS TOHSITHH,
YCTaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHHS I 0000IICHHUS
Y CPaBHCHMSI, KPUTEPHH ITPOBOIMMOTO aHAJIHN3a;

® BOCIPHHUMATH, (DOPMYIUPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, EAINHUYHBIC, YaCTHBIE U 00IINE, YCIOBHEIC,

® BBISIBIATH MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B (haKTax,
JIAHHBIX, HAONIONEHUSIX W YTBEPKICHUSX, IpeiaraTb KPUTEPUW ISl BBISIBICHHSI
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

e JenaTh BHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIIOYCHUH 10 aHAJIOTUH;

e pa3duparh JIOKa3aTeNIbCTBA MATEMAaTHYECKHX  YTBEpXKICHHH (IpsMble W OT
MPOTHBHOTO), IPOBOJTUTH CaMOCTOSITEIILHO HECIIO)KHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKUX (AKTOB, BBICTpAMBATh apPryMEHTAIMIO, IMPHBOIHWTH IPUMEPHl M
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

e BEIOMpaTh crnoco0 penieHust y4eOHOW 3ajgauu (CpaBHHMBATh HECKOJBKO BapHAHTOB
peleHusi, BBIOUpaTh HanboJiee MOAXOISIUN ¢ Y4ETOM CaMOCTOSATEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTesbcKue 1eHCTBHS:

® UCNOJB30BaTh  BONPOCHl  KaK  HMCCIICNOBATEIIbCKANW  MHCTPYMEHT  IIO3HaHWUS,
(dbopmynupoBath BOTIPOCHI, buKCcHpyrOIHe NPOTHBOPEUHE, npooiemy,
CaMOCTOSITENIbHO YCTaHABIMBATh KCKOMOE U JaHHOE, (OpPMHUPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSTEIHHO COCTaBICHHOMY IUIAHY HECJIOXHBIM HIKCIEPUMEHT,
HEOOMBIIIOE UCCIEIOBAHUE II0 YCTAaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTUYeCcKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

e caMocCToATeNnbHO (opmynupoBaTh OOOOIIEHWSI U  BBIBOABI 1O  pe3yabTaTaMm
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHMSI, OLIEHUBATh JTOCTOBEPHOCTH MOJIYUYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHUII;



IMPOTHO3UPOBATH BO3BMOXKHOC Pa3BUTUC ITPOLECCA, a TAKIKC BblIBUTATh ITPCAIIOJIOKCHHUA
0 €I'0 pa3BUTHUHU B HOBLIX YCJIOBHIX.

Pabora ¢ undopmanmueii:

BBISIBJIATH HEJIOCTATOYHOCTh W M30BITOYHOCTh MH(POPMALIMHU, JAHHBIX, HEOOXOIMMBIX
IUTSL pEeLICHUS 3a/1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB M (POPM IPEICTABICHUS;

BBIOMpaTh hopMy npeacTaBiIeHUsI HHOPMAIMH U WIUTFOCTPHPOBATDH peIIaeMbIe 3a1aun
CXeMaMH, JrarpaMMamMu, HHOU TpaguKoi 1 NX KOMOMHAIIMSMU;

OIICHUBATh HAEKHOCTh MH(GOPMAIMU TI0 KPUTEPHUSM, MPEIIOKECHHBIM YIUTEIEM WIIH
c(OPMYIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJILHBIC y‘{eﬁﬂble JaelcTBHUA:

BOCIIPHHUMATH U (OPMYITHPOBATH CYXICHHUS B COOTBETCTBHH C YCIIOBHSIMH H ICIISIMH
OOIIeHMs, SCHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MACbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIICHHS 3aJIla4d, KOMMEHTHPOBATH
MTOJTy4EHHBIN pe3yJbTaT;

B X0JIe 00CYKJIEHHI 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOH TEMBI, IPOOIEMEI,
pelnraeMoi  3a7add, BBICKAa3bIBaTh HJICH, HAIlCJICHHBIE Ha TIOUCK  PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JIMAJIOTa,
oOHapyXMBaTh pazIMUne U CXOJACTBO MO3HIINHN, B KOPPEKTHOH (hopme HopMynupoBaTh
pa3HoTIIacusi, CBOM BO3PaKEHHS,

MIPEJICTaBIATh PE3yIbTAaThl PELIEHUS 3aaud, SKCIEPUMEHTA, UCCIIEJOBAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIJICHUS C Y4ETOM 3a/ay MPE3CHTAUUuU M
0COOCHHOCTEH ayIUTOPHUH;

MMOHUMATh M HUCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAMBHIYaIbHOU pPabOTHI
MIpH pelIeHUH YUeOHBIX MaTeMaTHYEeCKUX 3a/1a4;

MPUHUMATD eJIb COBMECTHOM NEesTeNbHOCTH, TUIAaHUPOBATh OPraHU3allii0 COBMECTHOM
paboThl, pacmpenensaTb BUIbl paboOT, OOTOBapUBATHCA, OOCYXKIaTh MpOLECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpynmoBbIX (opmax paboTel (0OCYKIeHUs, OOMEH MHEHHUSIMH,
MO3TOBbI€ IITYPMbI U APYTU€), BBIIOJHATH CBOIO 4YacThb pabOThl M KOOPAMHHUPOBATH
CBOM JICUCTBUSA C APYrUMHU YJEHAMU KOMaHJbI, OI[CHHUBATh KaueCTBO CBOETO BKJIaJa B
00U POIYKT M0 KPUTEPUSIM, CHOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMO/ICHCTBUA.

PeryasiTuBHbIe YHHBepcaJlbHbIe YueOHbIe elicTBUs
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, AJNTOPUTM pelleHus 3ajaud (WM ero 4vacth),
BBIOMpATh CIOCOO pEUIeHHs ¢ Y4ETOM HUMEIOIIUXCA PEecypcoB M COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUHA C Y4ETOM
HOBOH MH(}OpPMAIHIH.

CaMOKOHTPO.TIb, IMOLMOHAJbHbIN HHTEJJIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITPOoHEeCCa U Pe3ylibTaTa PCIICHUA
MaTeMaTHUYECKOM 3aaa4u,
OpeABUACTE TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPpHU PCHICHUHN 3ada4v, BHOCUTb
KOPPCKTHUBLI B ACATCIIbHOCTL HA OCHOBEC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCfI;
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® OILICHMBATb COOTBETCTBUE PE3yJIbTATA AEATEIBLHOCTH IIOCTABJICHHON LU U YCIOBHUSIM,
OOBSICHATh TPUYMHBI JOCTHKEHHS WM HEAOCTIDKEHHS LENU, HAXOJUTh OLIMOKY,
J1aBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 7/ Kjacce OOydaroUIMiiCsi HOJIyYUT CIEAYIOIIME NPEAMETHbIE
pe3ybTaThI:

Yucia ¥ BbIYHMCICHUSA

BbinonHATh, coderass YCTHbIE M IUCBMEHHbIE NPUEMBI, apu(PMETUUYECKHE ACUCTBUS C
paloHaIbHBIMU YHCIIAMU.

Haxonuth 3HaueHHsS YUCIOBBIX BBIPAXEHUM, MPUMEHSTHh pa3HOOOpa3HbIE CHOCOOBI M
NpUEMBl  BBIYMCIEHHUS 3HAYEHMH JpPOOHBIX BBIPAXKEHHMM, coAep)KalluX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTh OT ofgHON (OpPMBI 3amKUCH YHCeN K Apyroi (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTU B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh 4ncna.

BbINONHATE NPUKUIKY U OLEHKY pe3yibTaTa BBIUMCICHHM, OLIEHKY 3HaYEHHH YHCIOBBIX
BBIpaKEHUH. BBIMONHAITH NEHCTBUS CO CTENEHSIMH C HATYpaJbHBIMH ITOKa3aTEIIMU.

[IpuMeHATh NPHU3HAKU [ENMMOCTH, Pa3/I0KEHUE HAa MHOXKHUTEIM HATYpaJbHBIX YHCEN.
Pemare npakTHKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBA3AHHBIE C OTHOLIEHHWEM BEIMYMH,
IIPONOPLMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3yIbTAThl PELICHUS 3aa4

¢ y4€TOM OTpaHMUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PaCCMaTPHUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIpasKeHHUs

Hcnonp3oBatk anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Mpolecce
OCBOEHHS y4eOHOTo Marepuana.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAXEHUN MPH 3aJaHHBIX 3HAUEHUX 1€PEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LIEJI0r0 BbIPaKEHUS] B MHOTOYIEH IPUBEACHUEM MOJO0OHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINONHATE yMHOKEHHME OJIHOWIEHAa Ha MHOTOWIEH M MHOIOWIEHAa Ha MHOIOYIEH,
IPUMEHATH (POPMYJIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3I0KEHHE MHOTOUYWIEHOB HAa MHOXKUTEJIM C IOMOINBIO BBIHECEHHS 3a
CKOOKH OOLIero MHOXKUTENs, TPYNIHUPOBKHU CllaraéMbIX, IPUMEHEHHUs (OpMya COKpaIEHHOIO
YMHO>KEHUS.

[IpumensaTh npeoOpa3oBaHUS MHOIOWIEHOB JUIA pEIIEHUS pPAa3JIMYHbIX 3aJad U3
MaTeMAaTUKU, CMEXHBIX IIPEAMETOB, U3 PeaIbHOM NPAKTUKU.

Hcnonb3oBaTh CBOWCTBA CTENEHEN C HATYpaJbHBIMHU MOKA3aTeNIIMU /sl IpeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHMsI C OJHOW NEPEMEHHOM, NMPUMEHss INpaBWiIa NEPEX0aa OT
UCXOJHOTO YpPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTh, sBis€TCS 1M YHCIO KOpPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckue METOAbI P PELICHUN JIMHEHHBIX YpaBHEHUH U UX CHCTEM.
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[TonGupath mpuUMepsI Nap YHUCE, SBISIOMUXCS PELIICHUEM JIMHEHHOTO YPaBHEHHS C IBYMS
[IEpEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM TIJIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHS C ABYMS
MepPEMEHHBIMH, MOJIB3YSCh TPAPUKOM, TPUBOANUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX YpaBHEHUN C JBYMsI NEPEMEHHBIMHM, B TOM 4YHCIIE
rpaduIecKu.

CocraBiaTh M pemiarth JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JMHEMHBIX YpaBHEHHM IO
YCIIOBUIO 3a/layl, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauyd IOJIyYEHHBIH
pe3yibTar.

D yHKUUHA

N300paxkaTh Ha KOOpAMHATHOM MNPAMOM  TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJAMHATaM, JIydd, OTpE3KH, HWHTEPBAJbl, 3alUChIBATh YHUCJIOBBIE NPOMEXKYTKH Ha
anreOpanveckoMm si3bIKE.

OtmedaTh B KOOpPJAMHATHOM IUIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATAaM, CTPOUTH
rpaduky TuHEHHBIX QyHKIUNA. CTpouTh rpaguk GyHKIHUU Y = [X|.

OnuceiBaTh € TOMOIIbIO (QYHKIMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY BEIUYMHAMU:
CKOPOCTb, BpeMs, PAacCTOSIHHE, 1[€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTh, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBiICHUS W aHanu3a WH(OpMAaIMu, U3BIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIUIO 13 TPpadUKOB peaabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydeHuss B 8 kJiacce OOydJarONIMICS TMOJYYUT CIEAYIONIUE MPEAMETHBIC
pe3yibTaThl:

Yucia 1 BbIYUCICHUSA

Hcnonps3oBaTe HavajgbHbIE MPEICTABICHHUS O MHOXECTBE NEHCTBUTENIBHBIX YUCEN VIS
CPaBHEHMsI, OKpPYIVIEHUS M BBIYMCIECHUH, M300pa)kaTh NEHCTBUTENIbHBIE YHCIA TOYKAMHM Ha
KOOPJIMHATHOM MPSIMOTA.

[IpuMeHsATh MOHATHE apU(PMETHUYECKOro KBAJPAaTHOIO KOPHS, HAXOIUTh KBaJpaTHbIE
KOPHH, MCII0JIb3Ys IIPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIIOIHATE IPe0Opa30BaHUs BbIPAKCHUH,
coJiepKalluX KBaJpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp3oBaTe 3anucu OONBLUIMX M MalblX YUCEN C HNOMOIIBIO AECATHYHBIX IpoOed u
creneneii yucina 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHATh MOHATHE CTENEHM C LEJIbIM II0Ka3aTesleM, BBIIOJIHATH IPeoOpa3oBaHUsSA
BBIPAXKEHUH, COJIEPKAIIUX CTETIEHHU C LIEJIbIM [T0Ka3aTeIeM.

BbINONHATE TOXJECTBEHHBbIE MPeoOpa3oBaHUs PALMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
IIPaBUJI IEHCTBUH Ha/l MHOTOWJICHAMH U aIreOpanyecKuMu JIpoOsIMH.

PacknaapiBaTh KBaApaTHbIM TPEXUIEH HA MHOKHUTEIH.

[IpumeHnsaTh mnpeoOpazoBaHMs BBIPAKEHUH IS PpELICHUs pPa3MYHbIX 33734 U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAIbHOM IPAKTHUKH.

YpaBHeHHUS U HEPABEHCTBA

Pemats nuHelHbIE, KBapATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHHUS, CBOASAILLUECS K
HUM, CUCTEMBI JIBYyX YPAaBHEHHH C JBYMs [IEPEMEHHBIMU.

IIpoBoauTh NMpoCTENIINE NCCIEN0BAaHNS YPABHEHNUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEeM TIpadUuecKuX MpeJcTaBIeHUi (yCTaHaBIMBaTh, HMMEET JIM YypaBHEHHE WIIU
CUCTEMA YPAaBHEHUH PEILIEHUs, €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).
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[lepexoauTe OT crnoBecHOU (OPMYIUPOBKH 3amaud K e€ ainredpanueckoil Mojenu c
IIOMOIIBIO COCTaBJICHMS] YpPaBHEHUS WM CUCTEMbl YPaBHEHMH, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M IIOJyUEHHbIN pe3yibTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLIEHKH, peliaTh JUHEHHbIE
HEpPaBEHCTBA C OJHOM IEPEMEHHOW M MX CHUCTEMBl, JaBaTh TIpapUUEcKyl0 HLIOCTPALUIO
MHO>KECTBA PELLIEHUI HEPaBEHCTBA, CUCTEMbI HEPaBEHCTB.

D yHKUUHA

[lonumatb ¥  HcHONb30BaTh (PYHKUUMOHAJIbHBIE TIOHATUS U SA3bIK  (TEPMUHBL,
CUMBOJIMYECKHE O003HAYCHUS), OMPENEIATh 3HAUCHHE (YHKUUM 1O 3HAYCHUIO apryMeHTa,
OTIPEJICIIATh CBOMCTBA PYHKIIMH 10 €€ rpaduKy.

Crpouts rpaduku 31eMeHTapHbIX QYHKIUI BUAA:

y=k/x, y=x2, y = x3,y = |x|, y = VX, onucbIBaTh CBOHCTBA UHCIOBON (DYHKIMH MO €&
rpaduky.

K xonmy oOyueHus B 9 kjacce OOy4arONIMICS TOJIYYUT CICAYIONIME TPEAMETHBIC
pe3yIbTaThl:

Yucsa 1 BbIYUCTICHUSA

CpaBHUBaTh U YIOPSAJOYNBATH PALIMOHAJIbHBIE U UPPALIMOHAJIbHBIE YHCIIA.

BoinonHaTe apudmernyueckue JeMCTBUS ¢ pallMOHAIbHBIMU YHCIIaMH, COYeTasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITTOJIHATH BHIUHUCICHHSI C UPPALIMOHAIBHBIMU YHCIaMH.

Haxonuth 3HaueHus CTeNeHel ¢ LeIbIMU MOKa3aTeNsIMU U KOpPHEH, BBIYUCIATh 3HAUCHUS
YHCJIOBBIX BBIPAKEHUH.

OKpyriarh AeHCTBUTEIbHBIE YUCIIA, BBHIMIOJHATH MPUKUIKY Pe3yJbTaTa BHIYMCICHU,
OILICHKY YHCJIOBBIX BBIPayKEHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemars nuHeiiHble W KBaJpaTHbIE YpaBHEHMs, YpPAaBHEHHUS, CBOJAALIMECS K HUM,
npocTreiime JpoOHO-pallMOHaIbHbIE YPAaBHEHUS.

Pemath cuctembl IBYX JIMHEHHBIX YpPaBHEHHM C JBYMs MEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJJTHO YPAaBHEHUE HE SBJISCTCS JTUHEIHBIM.

Pemarp TekcTOBbIE 3adauu  airedpanvyeckuM CcrnocoOOM C TMOMOIIBIO COCTaBJICHHUS
YpaBHEHHUS UM CUCTEMBI JABYX YPaBHEHHH C IBYMsI IEpEMEHHBIMHU.

[IpoBoauTh MpocTeiIIe CcieI0BaHus YpaBHEHUN U CUCTEM YpPaBHEHMIA, B TOM YHCIIE C
MpUMEHEHHEeM TpaQUuecKux MpeicTaBlieHuil (yCcTaHaBIMBaTb, HMEET JM YpaBHEHHE WIIU
CUCTEeMa YPaBHEHUU peIIeHUs, €CII UMEET, TO CKOJIBKO, U MTpoyYee).

Pemarp nuHeliHble HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBAa, H300pa)kaTh peEIICHUE
HEPaBEHCTB Ha YUCIIOBOU MPSMOMA, 3alUCHIBATh PEIIEHNE C TOMOIIBI0 CHMBOJIOB.

Pematp cuctembl IJUMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PElICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSMOIA,
3aMMChIBaTh PEIICHHE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLIEHUH Pa3IUYHBIX 3a7ad.

DyHKUUH

Pacnio3HaBathe (yHKIIMM MU3y4eHHBIX BUJIOB. [IoKka3pIBaTh CXeMaTHUECKH PACIOIOKEHUE Ha

KOOPIMHATHOM MIOCKOCTH rpadukoB GyHKui Buma: Y = kx, y = kx + b, y = k/x,y = ax2 + bx +
C,Yy=X3,y= Vx, Yy = |X|, B 3aBUCHMOCTH OT 3HaYCHUN KOIPPUIIMEHTOB, ONHMCHIBATH CBOWCTBA

GbyHKIUH.
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CtpouTth 1 n300paXkaTb CXeMaTHUECKU TPaPUKH KBaIPATUYHBIX (DYHKIUH, ONUCHIBATH
CBOMCTBA KBAAPATUYHBIX (PYHKLIUH MO UX TpaduKam.

Pacno3naBare  KkBajpatuuyHylo (QyHKOHIO 10  (opmyne, TPUBOAUTH  MPUMEPHI
KBaJPaTUYHBIX (QYHKIMI U3 peabHON )KU3HHU, (PU3UKH, TEOMETPHH.

YucJ10BbIE MOCJIEA0BATEIbHOCTH H IIPOIrPeCcCHU

Pacnio3naBate apu(MeTHUECKYI0 U T€OMETPUIECKYIO MPOTPECCUH TPU PA3HBIX CIIOCO0ax
3aJJaHuUs.

BbINOJIHATE BBIYUCICHUS C UCTIOJIB30BaHUEM (OPMYIT N-TO WieHa apuPMETUUECKON U
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJIECHOB.

N300pakaTh 4IeHBI OCIIE0BATEIILHOCTH TOYKAMHU Ha KOOPIMHATHOM TJIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YHCIOBBIMU IMOCJIENOBATEILHOCTSAMHU, B TOM YHCJE 3a7a4u
U3 peabHOM JKM3HH (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHM).

14



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kouu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe o5 1 bubmmoreka [IOK
qyucna https://m.edsoo0.ru/7f415b90
bu6mmorexa [IOK
2 27 1
AJIrCOPAHICCKHE BIPAXCHIA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHNUA U HCPABCHCTRA 20 1 https://m.edso0.ru/7f415b90
bu6moreka [JOK
4 K ) 24 1
OOPAHMHATEI H rpacpukit. PyHKiH https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
5 IT 0600 6 1
OBTOPEHHE H 0DODILEHIE https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 102 5 0
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8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrtpoabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
9 Yucna u BeraucieHus. CTEEHs ¢ [eJIbIM 5 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpanvecKre BEIPAKCHHUSL. 5 1 bubnmuorexa [JOK
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanvecKkre BEIPaKCHHSL. 15 1 bubnnorexa [JOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHCTBA. KBasipaTHbie bubnuorexa [JOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBHenus u HepaBeHCcTBAa. HepaBeHcTBa htts://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 PyHKuMH. OCHOBHBIE IOHATH S https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 ) 4 9
yHKUIH. THCIOBLIC GyHKIIHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 6006 6 1
OBTOPEHHE 1 0DOLIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 102 5 0
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9 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
qyucna https://m.edso0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 Y .H 16 1
paBHEHHS M HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
5 o 16 1
S https://m.edsoo.ru/7f419d08
6 YucnoBbie OCIIEIOBATEIFHOCTH 15 1 Et?riﬂll;lr?:(;ic])lr(jls £419408
[ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUs bu6mmoreka [JOK
7 . 18 1
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 6 0
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