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HOACHUTEJBHASA3SAIINCKA
Hean n3yvyenust yaeOHOro Kypca

Anrebpa sBISETCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHa OOECIeYyuBaeT
M3y4YeHUE APYruX JIUCLUUIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK W T'yMaHUTapHOrO LMKIOB, €&
OCBOEHHE HEO0OXOJIMMO Ui MPOAOKEHUs 00pa30BaHUS M B MOBCETHEBHOM >ku3HU. Pa3zBurtue y
o0yJaromuxcst Hay4HbIX MpeACTaBICHUI 0 MIPOUCXOXKACHUHU
U CYIIHOCTH ainredpandyeckux aOcTpakiui, crnocobe OTpakeHUs MaTeMaTH4ecKol HayKoun
SBJICHUHA ¥ TPOIECCOB B TPUPOJE M OOIIECTBE, POJIM MATEMATHYECKOTO MOJICIUPOBAHHS B
HAyYHOM IO3HAHUU U B MPAKTHUKE CIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOT'O MHPOBO33PEHHUS U
KAaueCTB MBINUICHHS, HEOOXOAMMBIX ISl aJanTalid B COBPEMEHHOM ITM(PPOBOM OOIIECTBE.
N3ydyenne anreOppl ecTeCTBEHHBIM OOpa3oM OOECHeurMBaeT pa3BUTHE YMEHUS HaONI0AaTh,
CpaBHHMBAaTh, HAXOIWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHHS, CIOCOOHOCTH
apryMEeHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHUS U BBIBOJBI, (POPMYIHPOBATH YTBEPKACHHUS.
OcBoeHue Kypca anreOpbl 00ecIeYynBaeT Pa3BUTHE JIOTHUECKOTO MBIIUICHUs 00yYaOIuXCsl: OHU
UCIIONIL3YIOT JCIYKTUBHbIE M WHIYKTHBHBIC pacCyXIeHHUs, OO0OOLIeHHEe U KOHKPETU3aIHIO,
abctparupoBanne u aHamoruto. OOydeHue anreOpe mpeanojiaraeT 3HAYUTEIBHBIA 00BEM
CaMOCTOSITENILHON JIeATEeIbHOCTH OO0YYaoIIMXCs, MOITOMY CaMOCTOSITENIbHOE pelIeHHe 3a7ad
€CTECTBEHHBIM 00pa30M SIBIISICTCS peaTH3aIiei eI TSIIbHOCTHOTO IPUHIIAITA 00YIeHUS.

B ctpykType nporpammsl yueOHOTo Kypca «Anredpay» OCHOBHOM HIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEPKATEIHHO-METOAUYECKUE JHUHUU: «YKClla U BBIUUCICHUA»; «AJTreOpandeckue
BBIpDOXKECHUS», «YpaBHEHUsT M HepaBeHCTBa»; «DyHkuum». Kaxpas M3 3TUX coAepKaTeabHO-
METOAMYECKUX JIMHUN Pa3BUBACTCS HA MPOTSHKCHUM TPEX JIET M3Y4YEHUs Kypca, €CTECTBEHHBIM
00pa3oM MeperuieTasch U B3aUMOJCHCTBYS C APYTMMHU €ro JUHHSAMH. B Xoxe m3ydenust kypca
00yJaromuUMCsl IPUXOIUTCS JIOTHYSCKH PACCYKIaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIH
sa3bIK. B CBA3M ¢ 3TUM 11€51ec000pa3HO BKIIOYUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIONINE BCE OCHOBHBIC pPa3/ielibl MaTeMaTHYSCKOr0 OOpa30BaHMSI M CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYAIOIIUMHUCA OCHOB YHHBEPCATHHOIO MATEMaTHYECKOTO Si3bIKa. TakuM o0pa3om,
MOXHO YTBEpPXIaTh, YTO COJEPKATEILHOW M CTPYKTYPHOW OCOOCHHOCTBIO Kypca «Anredpay
SIBJISIETCS] €70 UHTErPUPOBAHHBIN XapaKTep.

Conepxkannie nUHUU «YKcia W BBIYHCICHHS» CIIYKUT OCHOBOM JUIsl JaldbHEHIIETro
W3YYEeHHUS] MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHI0O Yy OOYYAlOMIMXCSA JOTHYECKOTO MBIIUICHHUS,
(hOpMHUPOBAHHUIO YMEHHS TOJB30BAThCS AJITOPUTMAMH, a TAKXKe MPUOOPETEHUIO MPAKTUUYECKHUX
HAaBBIKOB, HEOOXOIUMBIX [UJIsl TTOBCEAHEBHOW >KM3HH. Pa3BUTHE TMOHATHSA O YMCIE B OCHOBHOM
IIKOJE CBSI3aHO C PAIMOHAIBHBIMH W HUPPAlMOHAIBHBIMH  4YUCIaMHU, (OPMHUPOBAHUEM
MPEACTABICHUN O ACHCTBUTEIBHOM 4YHCIIE. 3aBEPIIEHUE OCBOEHHUSI YMCIOBOW JIMHUM OTHECEHO K
cTapiieMy 3BeHY 00111ero oopa3oBaHus.

Cogepxanue JByX anreOpandeckux IUHUN — «AdredpandecKkue BBIPAKEHUS» H
«YpaBHEHHS U HEPABEHCTBA» CMOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOUTUXCS MATEMATHUIECKOTO
amnmaparta, HeoOXOIUMOTO I PeUIeHHs 3a/lad MaTEeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-
OpUEHTHPOBAaHHBIX 3a7ady. B ocCHOBHON mIKoJie yueOHBIH MaTepual TpPYHIHPYETCs BOKPYT
paIMOHANBHBIX BBIPAKECHUNA. Anredpa JEMOHCTPUPYET 3HAUEHHUE MATEMATUKH KaK s3bIKa JUIS
MOCTPOEHUSI MATEMAaTUYECKUX MOJIENICd, OMUCAaHMs MPOLECCOB U SABJICHUM pealibHOTO Mupa. B
3aaun 00y4deHHs anreOpe BXOMST TakkKe JalibHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIILICHUS,
HE0OXOIMMOT0, B YAaCTHOCTH, IJII OCBOCHHUS Kypca HH(POPMATHKH, W OBJIAJCHHUE HAaBBIKAMU
JNeAYKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBanrne CUMBOIBHBIX ()OPM BHOCHUT CBOHM CICTIM(UUECKUNA
BKJIJ] B pa3BUTHE BOOOPaKEHHUS, CIOCOOHOCTEH K MAaTeMaTHIECKOMY TBOPYECTBY.

Conepxkannie  (DyHKIIMOHATbHO-TpaUUEeCKOW  JMHUM  HAIEICHO Ha  MOJyYeHHE
IIKOJIbHUKAMH 3HAHUI 0 (QYHKIMSIX KaK BaKHEHIIeW MaTeMaTH4eCKOW MOJENH ISl ONMUCAHUS U
HCCTIEOBaHUS Pa3HO-00pa3HBIX MPOIECCOB U SBJICHUN B MpUpOjE U obmiecTBe. M3ydeHue 3Toro
MaTepuaga CHOCOOCTBYET pAa3BUTHIO Yy OOYYarOIIMXCS YMEHHS WCIOJIb30BaTh pa3iHyuHbIe
BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, Tpadudeckue,
BHOCHT BKJIaJ] B JOPMHUPOBAHUE MPEICTABICHHUI O POJIM MATEMATUKH B PA3BUTUHU LIUBUIU3AIUU U
KYJIbTYPBI.



MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IUTaHy B 7-9 Kiaccax m3zydaeTcs yueOHbIH Kypc «Anredpay», KOTOPHIH
BKJIIOYAET CJEIYIOIIME OCHOBHBIE paslienbl coaepkaHus: «Yucnma W BBIYMCICHUS»,
«AnreOpanuecKkre BbIpaXEHUs», «YPaBHEHUS U HEPABEHCTBa», «DyHKIIUN.

VY4eOHbIN MIaH Ha U3ydeHUe anreOpsl B 7-9 kiaccax OTBOJMT HE MEHee 3 y4eOHBIX YacoB
B HEJCNII0 B TEUCHHE KaXKJIOTO Toja OOYYeHHsI, BCEro 3a TpU roaa oOydeHus — He MeHee 306
y4eOHBIX YacoB.

Koppexknuonnbie 3a1a4u:

= ®opMupoBaTh MO3HABATEIbHBIE HHTEPECHl 00yUaIOIINUXCs € 3aAE€PIKKON
MICUXUYECKOTO pa3BUTHs, BapuaHT o0yuenus 7, (3I1P) u ux camooOpazoBareabHbIE
HaBBIKU;

. CO3J1aTh YCIIOBHS JUIS Pa3BUTHS 00yYarOIIErocsi B CBOEM MEPCOHATLHOM
TeMIIe, UCXO0/1 U3 ero 00pa30BaTENIbHBIX CIIOCOOHOCTEH U MHTEPECOB;

= Pa3BUTH MBIIIJIECHUE, TaMATh, BHUMaHKE, BOCIIPUATHE Yepe3
VHIMBUYAJIbHBIN pa3aTOYHbIA MaTepHall,

= MIOMOYb MIKOJIbHUKAM IPUOOPECTH (JOCTUTHYTh) YPOBHS 00pa30BaHHOCTH,

COOTBETCTBYIOLIETO €ro JINYHOMY IOTEHIIMATY U 00€CIIEUNBAIOIIEr0 BO3MOKHOCTh
IPOAOIKEHHs 00pa30BaHUs U JalbHEHILIEro pa3BUTHUS;

. Hay4uUTb O6IIIPIM IMPpUHIMUIIAM IMOCTAHOBKH U PCIICHHA ITO3HABATCIIbHBIX
npo6JeM: aHaIu3y LeJiei U Pe3ysIbTaTOB; BBISIBICHUIO OOILEro U pa3InyHoOro;
BBISIBIICHHUIO TIPEANIOCHUIOK (T.€. aHAJIN3 YCIOBUI, 000CHOBAHME, BBISBICHHE IPUYHH).

JuddepeHunpoBanHas NoMOUIb AJis1 00yIAIOIIUXCH:

= WHCTPYKIUS YYUTEIIS JIsl OCBOCHUSI pabOThI C MaTEpUAIOM,

= MEPEeKOHCTPYUPOBAHUE COJIEP)KaHUS yUeOHOro MaTepHala ¢ OpHeHTaluen
Ha 30HY OJIMKANIIEro pa3BUTHUS YUCHHKA,

= OTopa Ha >KM3HCHHBIN OMBIT PeOEHKA,

= WTOT BBICTYIUICHHST O0YJArOIIUXCS TI0 alITOPUTMY-CIUYEHUS TS
o0CyX/IeHHS aHaJIn3a OTBETA

. BKJIIOUEHHUE Pa3HOOOPA3HBIX MHAUBUAYATBHBIX (DOPM MpErnoHeceHus
3aJaHuH,

= WCIIONBb30BaHUE  0oJiee  MIMPOKOM  HATISIAHOCTA W CJIOBECHOM

KOHKpETH3aluK OOIIMX IMOJIOKEHUH OOJIBIIMM KOJUYECTBOM HATJIATHBIX MPUMEPOB U
YOpaXHEHUH, TUAAKTHYECKUX MaTepUaloB,

. UCIOJb30BaHUE TpU NpeoOpa3oBaHUM M3BJICUEHHON HH(oOpManuu u3
y4eOHUKa M JIONOJHUTENbHBIX MCTOYHHUKOB 3HAHUI OMOPHOM alrOpUTM - CIUYEHUS,
OIIOPHOM CXEMBI AJITOPUTMA

. UCIOJIb30BaHUE 3a/IaHUI HHIUBUYaJIbHOTO COAECPIKAHUS

. (hopMHpOBaTh MMO3HABATENIbHBIE HHTEPECH O0YUAIOIIUXCS U UX
caMmo00pa3oBaTeNbHbIE HABBIKH,

. CO3/1aTh YCIIOBUS JJISl pa3BUTHS 00YYarOIIerocsi B CBOEM MepCOHAIBHOM
TeMIIe, UCXO0/I U3 ero 00pa30BaTEIbHBIX CIIOCOOHOCTEN U MHTEPECOB;

. Pa3BUTh MBIIIJIEHUE, TaMsATh, BHUMaHKE, BOCIIPUITHE Yepe3
WH/IMBUYAJIbHBIA Pa31aTOYHbBIN MaTepua;

. MIOMOYb IIKOJbHUKAM IMPUOOPECTH (JOCTUTHYTh) YPOBHS 00pa30BaHHOCTH,

COOTBETCTBYIOLIETO €ro JINYHOMY MOTEHIHATy 1 00€CIeUnBaIOIIET0 BO3MOKHOCTh
MIPOJOJIKEHHS] 00pa30BaHuUs U JaJTbHEHIIEr0 pa3BUTHS;

. HAy4YUTh OOIIMM HMPUHIMIIAM TTOCTAHOBKU U pEIIEHHs T03HABaTEIbHbBIX
npo0GJieM: aHanu3y Leiei U pe3yabTaToB; BHISBIEHUIO OOIIET0 U pa3INiHOTIO;
BBISIBJICHUIO MPEANOCHUIOK (T.€. aHAJIU3 YCIOBUMN, 000CHOBaHUE, BBISIBIICHHE TPUUYHH).



COAEPXAHUE YUEBHOI'O KYPCA «AJI'EBEPA» (IIO TOAAM OBYUEHU)
7 KJIACC

Yucia 1 BbIYMCICHHA

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, NEpeXoa OT OAHOH (OpMBI 3amucu Apodei K
npyroi. IloHsTHE panuOHANBHOrO YMCIIA, 3alMCh, CPABHEHUE, YINOPSJOYMBAHME PALMOHAIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS C palMOHAIBHBIMU 4YUCIaMH. PemieHue 3amad u3 peabHOU
IIPAKTUKH Ha 4acTH, Ha ApoOHu.

Crenenb C HaTypaJbHBIM IIOKa3aTelIeM: OMNpeAeIeHue, MpeoOpa3oBaHME BBIPAKECHUI Ha
OCHOBE OIpEJIENIEeHMs], 3aUCh OOJBIINX YUCEN.

[TporneHThI, 3aNKCh MPOLIEHTOB B BHJIE Ap0oOU M ApOOH B BUAE MPOLEHTOB. TpH OCHOBHBIE
3a/la4¥ Ha IPOLIEHTBI, PELICHHE 3a/1a4 U3 PEeaIbHON IIPAKTUKU.

[TpuMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKMTEN HATypaIbHbIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE NIpsiMasi U 0OpaTHas MPONOPLUOHATIBHOCTH.

Auredpanyeckune BbIpaKeHUs

IlepemenHble, YMCIIOBOE 3HAUEHHE BBIPAKEHUS C NEpeMEHHOM. JlomycTHMBbIE 3HAa4YCHMS
nepeMeHHbIX. [IpeacraBieHrne 3aBUCMMOCTH MEXKIy BEIMYMHAMHU B BHUIE (OpMYIbl. BrrancieHus
o hopmymnam.

[TpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUMN, TOXKJIECTBEHHO paBHbIE BBIPAKEHMsI, IpaBUia
peoOpa3oBaHusl CyMM U INPOU3BEACHHM, NMpaBUia PACKPHITUS CKOOOK M NPHUBEICHUS MOJ00HBIX
CJIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpHowienbl U MHOrowieHsl. CteneHb MHorounaeHa. CioxeHue, BBIYUTAaHUE, YMHOKEHHE
MHOrouweHOB. DOopMysbl COKpAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMbl M KBaJgpaT Pa3HOCTH.
®opmyJiia pa3HOCTH KBaJapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHus

VYpaBHeHHe, KOPEHb YpaBHEHHUs, IpaBHUiia MpeoOpa3oBaHUsl ypaBHEHHS, PaBHOCHIBHOCTD
YPaBHEHUM.

JIuHeliHOe ypaBHEHHME C OJHOW NEPEMEHHOW, YWCIO KOPHEW JIMHEWHOIO YpaBHEHWS,
pellleHne JIMHEHHBIX YypaBHEHMH. CocCTaBleHHE ypaBHEHUH 10 YCIOBHIO 3anaud. Pemenue
TEKCTOBBIX 33]]a4 C IOMOIIbIO YpaBHEHU.

*JIuHelHOe ypaBHEHHE C JABYMs MEPEMEHHBIMH U ero rpaduk . CHCTeMa IBYX JTHHEHHBIX
ypaBHEHUU C JBYMsI TIEpeMEHHBIMH. PellieHue cucrteM YpaBHEHHM CIOCOOOM TOJICTaHOBKH.
[Ipumepsl pemieHns TEKCTOBBIX 3aa4 ¢ TIOMOIIBIO CHCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Toukn Ha npsmoid. YUuciioBele NmpoMexyTkH. PaccTosHue Mmexny nByms
TOYKaMH KOOPAVNHATHOW MPSIMOM.

[TpssmoyronbHas cucrtema koopauHat, ocu OX m Oy. AbGcuucca M OpauHaTa TOYKU Ha
KoopAMHATHOM TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbIX (opMynamu. UreHue rpadukoB
peabHBIX 3aBUCUMOCTEH.

[Monsitue ¢ynximu. ['padux ¢pynkuun. CroiictBa Gynkimid. Jluneiinas pynkuus, e€ rpaduk.
I'padpux ¢ynkmum y = kx + b. *I'paduyeckoe perieHre JMHEWHBIX ypaBHEHHH H CHCTEM
JMHEWHBIX YpaBHEHUI™.

8 KJIACC

Yucaa 1 BLIYHCTICHUS

KBanparueiit xkopenb u3 uncia. *[loHsarue o0 wuppanuoHanbHOM uucie. JlecaTuyHbie
MPUOIIKEHUST UpPalMOHATBHBIX yucen™. CBoiCTBa apudMETUUECKHX KBAIPATHBIX KOPHEH U WX
MPUMEHEHHE K MPeoO0pa30BaHUI0 YUCIOBBIX BBIPAKCHHUN M BBIYUCICHUAM. *JlelicTBUTEIbHBIC
qucia*.

! 351ech 1 nanee * * 0603HAUCHDI TEMBI, H3Y4CHHE KOTOPBIX IIPOBOXMTCS B O3HAKOMUTEIBHOM Iutane. Ilegaror
CaMOCTOSTENILHO ONpeessieT 00beM U3ydaeMOro MaTepHana.



CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCIa.

Auredpanyeckune BbIPaKeHHUs

KBaaparHblil TpEXUIIEH; pa3IOKEHUE KBAIPATHOTO TPEXUWIEHA HA MHOKUTEH.

Anrebpanueckasi ApoOb. OCHOBHOE CBOMCTBO anredpamueckoid npobu. ClioxeHue,
BBIUMTAaHUE, YMHOXEHHE, JAeJieHHe anredpandeckux ApoOel. PannoHanbHble BBIpaXEHUS U HX
npeodpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBagparHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOTo ypaBHeHus. *Teopema Buera*.
Pemenne ypaBHeHWH, CBOASIIMXCS K JIMHCHHBIM U KBajpaTHbIM. [Ipocreiiimme apoOGHO-
palMOHAJIbHBIE YPaBHEHHUS.

*T'paduueckas uHTEpIIpeTalds ypaBHEHUH C JABYMsSI MEPEMEHHBIMU M CHUCTEM JMHEHHBIX
YpaBHEHU C JByMS mepeMeHHbIMU™. lIpuMepsl peleHus CHUCTEM HENMHEWHBIX ypaBHEHUH C
JBYMS IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

UYucioBble HepaBeHCTBa UM HUX cBoWcTBa. HepaBeHCTBO ¢ OAHOM NE€PEMEHHOM.
PaBHOCMIIbHOCTH HepaBeHCTB. JIMHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢yukuu. O6macTh onpeAeneHuss U MHOXKECTBO 3HAUeHUU QyHKIH. CrocoObl
3aanus QyHKIUH.

I'paduk ¢ynkuuu. Yrenue cpoiictB QyHkumu no e€ rpaduky. [Ipumepst rpadukos
(GyHKINH, OTPaXKAIOMUX PEATbHBIC TPOIECCHI.

OYHKINK, ONUCHIBAIONIME MPSIMYI0O M OOpaTHYIO MPOIMOPLUOHAIBHBIE 3aBUCUMOCTH, UX
rpaduku. Oynxmun y = X5, y = X, y = NI ARE2 *I'paduueckoe perieHue ypaBHEHHHA H

X
CUCTEM ypaBHEHHIT*.

9 KJIACC

Yuciia 1 BbIYHCICHUA

PannonanbHble yncna, *uppanvoHaIbHBIE YMCIIA, KOHEYHbIE U OECKOHEUHBIE JECSITHUHBIE
apoOu. MHOXECTBO JeMCTBUTENBHBIX 4YHCEN;, JCUCTBUTENbHBIE 4YHCIAa KaK OECKOHEUHBIe
JecsITUUHbIe ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBHE MEX]Ly MHOKECTBOM JE€HCTBUTENbHBIX
4yucesl U KOOPAUHATHOU MPSMOM.

CpaBHeHuE [EHCTBUTENIBHBIX YHCEN, apu(pMETHUeCKUe AEUCTBUS C JAEUCTBUTEIbHBIMU
qucIaMu™.

Pa3mepbl 00bEKTOB OKPYXkKAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPYXKAIOLIEM MUpE.

[TpubnmxEHHOE 3HAUEHHE BETUYMHBI, TOYHOCTh NpUOMMKEeHUs. OKpyIJIeHHEe YHuCel.
[Ipuknaka u OLEHKa pe3yJIbTaTOB BHIYUCICHUN.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHNH, CBOAANINXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHMM, CBOJSIIMXCA K  KBaJpaTHBIM.
buxBagpatHoe ypaBHeHue. *Ilpumepnl pelieHuss ypaBHEHHM TpeThel M uyeTBEPTON cTeneHen
pa3oKEeHUEM Ha MHOXKHUTEIN ™.

Pemenne npoO6HO-paliOHAIbHBIX YPaBHEHUH.

Perienne TeKCTOBBIX 3a/1ad alireOpanyeckKuM METOIOM.

VYpaBHeHHe ¢ JABYMsI IEpEMEHHBIMH U €ro rpaduk. PemeHue cucreM AByX JMHEHHBIX
YpaBHEHUN C JABYMs II€pEMEHHbIMU. PeleHue cucreM ABYyX YpaBHEHUH, OJHO W3 KOTOPBIX
JTUHeHoe, a Apyroe — BTOpoil creneHu. ['paduyeckas uHTEepHpeTanusi CUCTEMbl YpPaBHEHUN C
JBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33724 anreOpandecKuM CIiocoO0M.

YucIioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM MEpeMeHHOW. PemieHune cuctem JIMHEHHBIX
HEpaBEHCTB C O/JHOM mnepemeHHoil. KBaapaTHble HepaBeHCTBa. ['paduyeckas wuHTepmpeTanus



HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢yukuus, e€ rpagux u cpoiictBa. [lapaGona, KOOpAMHATHI BEPUIMHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

I'paduku GbyHKIHIA: y = Kkx, y = kx + b, y
y = oY = kunx CBOKCTBA.

X

YucsioBble NOC/I€10BATEILHOCTH H MPOrpeccuu

[TonsiTe 4YMCIIOBOM MOCIIENOBATENBHOCTU. 3aJlaHUE IOCIIEI0BATEIbHOCTH PEKYPPEHTHON
dhopmymoit u popMyIoi N-To YieHa.

Apudmernueckast 1 reoMmeTpudeckas nporpeccuu. opmyssl N-ro dieHa apupMeTHIECKON
Y T€OMETPUYECKOM MPOrpeccuii, CyYMMBI MEPBBIX N YJICHOB.

*MN300pakeHne WICHOB apU(PMETUYECKOH M T€OMETPHYECKOM MPOrpeccuid TOYKaMH Ha
KOOPJAMHATHOU TJIOCKOCTH. JIMHEHHBIN M SKCIOHCHITUAIBHBIA POCT. CII0KHBIC MTPOIICHTHI ™.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

= Xz,

JIMHHOCTHBIEPE3YJIBTATbBI
JInyHOCTHBIE pe3yJbTAThl OCBOCHMS IpOrpaMMbl y4dyeOHOro Kkypca «Aunredpar»

XapaKTepU3YITCS:

1) maTpHOTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K TMpOIUIOMY M HACTOSAUIEMY pPOCCUMCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKUX MAaTEMaTHUKOB U POCCHICKON
MaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO ATUX JOCTUKEHUMN B IPYTUX HAYKaX U MPHUKIIATHBIX
chepax;

2) rpaskIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W pealn3allid €ro Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKHMX OCHOBaX (DYHKIMOHUPOBAHUS PA3IHUHBIX CTPYKTYD,
SBIIEHUH, MPOIIEyp TPa)kJIaHCKOro oOlIliecTBa (HAmpUMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
0OCYXJICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM TOCTHKCHUMA
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3THYECKUX MTPUHILIMIIOB B JE€ATEIIBHOCTH YUYEHOTO;

3) Tpy10BOE BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHME€ B PEUICHUU MPaKTUYECKHX 3aJad MaTeMaTUYeCKOU
HaIPaBJIECHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEeMaTHYECKOTO 00pa30oBaHUs HA MPOTSHKEHUM BCEH
JKU3HM JIJIS1 YCTICITHON Mpo(deCcCUOHaTbHOM NESITEIbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPACKTOPHUH OOpa30BaHUA U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K JMOIIMOHAJIFHOMY W 3CTETUYECKOMY BOCIPHUATHIO MaTEMaTHUYECKHX
00BEKTOB, 3a71a4, PEIICHUH, PaCCYKICHUH, YMEHHUIO BHIETh MAaTEMaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTAIINECH B JEATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJIOBEKAa, MPUPOJbI W OOIIECTBA, IMOHWMAaHHEM
MaTeMaTUYeCKOW HayKH Kak c(epbl YelIOBEUeCKOW MESITENbHOCTH, JTamoB €€ pa3BUTHSA H
3HAUMMOCTHU JJI PA3BUTHS LIUBUIIU3ALIMH, OBJIA/ICHUEM S3bIKOM MAaTEMAaTUKH U MaTeMaTH4YEeCKOM
KyJIbTypOH KaK CpEACTBOM T[IO3HAaHUSI MHpA, OBJIAJEHUEM TMPOCTEHIIMMH HaBbIKAMU
HCCIICIOBATEILCKOM eI TEILHOCTH;

6) puznueckoe BOCIIUTaHHeE, ¢dopmupoBanue KYJbTYPbI 310POBbS "
IMOIUOHAIBHOIO 0J1ar0NoJIyYns:

TOTOBHOCTBIO IIPUMEHATh MATEMATUUYECKUE 3HAHUS B UHTEPECAX CBOETO 3[I0POBbs, BEICHUS



3I0pOBOTO 00pasa >KU3HU (3J0pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEXKUM 3aHSATHA U OTIbIXA,
peryispHas (u3nyeckas aKTHBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA PEeQIICKCUU, NMPU3HAHHEM
CBOETO TpaBa Ha OMIMOKY M TAaKOTO JKE MpaBa JPyroro 4eoBeKa,

7) 3K0JIOTHYECKOe BOCITUTAHHE:

OpHCHTAIMel Ha NMPUMEHEHHE MAaTEMAaTHYeCKHX 3HAHWMW JJIS pelIeHHs 3a7ad B 00jacTu
COXPaHHOCTH OKpYJKarolied Cpelbl, IIAHUPOBAaHUS TOCTYIMKOB W OIICHKH HMX BO3MOXKHBIX
MOCJEACTBUIA Ul OKPYXKAIOMIeH Cpebl, OCO3HAHUEM IJI00aIbHOIO XapaKTepa HKOJIOTHYECKUX
po0JIeM U IyTel UX PElLeHUs;

8) aganTanus K U3MEHSIOIMIMMCS YCJIOBHSIM COIMAJILHOM M IIPUPOIHON CpebI:

TFOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHMSX HEONPENEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUYECKYIO JESITENbHOCTb, B TOM YHUCJIE YMEHUE YUUTHCS y APYIHX
Jro/ied, MpuoOpeTaTh B COBMECTHOM NIEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIETCHIIUH U3
OIBITA IPYTUX;

HE00XOIMMOCThIO B (POPMUPOBAHUN HOBBIX 3HAHUI, B TOM uucie GOPMYIUPOBATH UJIEH,
MOHSITHSI, TUIOTE3bl 00 0OBEKTAX M SIBICHUSAX, B TOM UHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIUNA KOHTPMEP, KOPPEKTHUPOBATH MPUHHUMAEMbIC PEIICHUS U
neicTBus, GOPMYIMPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBHSA, (POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/1bHBIE YHHBepcaIbHbIE y4eOHbIe AelicTBUS
Ba3oBble oruueckue AeiicTBUs:

e BBUIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOWIEHWA MEXIYy MOHSATHIMH, (POPMYIMPOBATH ONpEACICHHs MOHATHH,
YCTaHABJIMBAaTh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PHUKALMU, OCHOBAHUA AJI1 0000IICHUS
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHATIN3a;

e BOCIpPHHHMMATbH, (HOPMYJIHPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpeUns B pakTax,
JAHHBIX, HAOJIONEHUSX W YTBEPXKICHHSX, TpeajaraTb KPUTEPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKHU, JEAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEeHUH TI0 aHAJIOTHH;

e pa3dupaTh JOKa3aTeJbCTBA MaTE€MaTUYeCKMX  YTBEPXKAEGHUH (MpsiMble H  OT
IPOTHBHOTO), IIPOBOJIUTH CaMOCTOSITENIBHO HECJIOXKHBIE  JI0OKA3aTeNbCTBa
MaTeMaTHYeCKuX (aKTOB, BHICTPAWBATh apTyMEHTAIMIO, TPHBOIAWTH TPHUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

e BBIOMpaTh croco0 peuleHus y4eOHOM 3afaun (CpaBHHBATh HECKOJIBKO BapHUaHTOB
peleHusi, BbIOMpaTh Hanbosee MOAXOIAMINUNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

Ba3zoBble uccienoBarenbckue aelicTBUSA:

® UCMOJB30BATh  BONPOCHl  KaK  MCCIENOBATEIbCKHUM  WHCTPYMEHT  IO3HAHMA,
(bopMyIupoBaTh BONPOCHI, (PUKCHPYIOIIKE TPOTUBOPEUNE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBJIMBAaTh MUCKOMOE U JaHHOE, (OPMUPOBATH T'MIIOTE3Y, apIyMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® [IPOBOJUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIH 3KCIEPHUMEHT,
HEOOJIbIIIOE MCCIIEJOBAHUE [0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOI;



CaMOCTOSITEIbHO  (opMyJIMpOBaTh  OO0OOIIEHWST W  BBIBOABI IO  pe3yJbTaTaM
HpOBe,Z[éHHOFO HaGHIOIIeHI/ISI, HCCIICAO0BaHMA, OLUCHUBATL JOCTOBCPHOCTH IMOJYUCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

IIPOrHO3UPOBATE BO3ZMOXKHOEC Pa3sBUTUC ITPOLECCA, a TAKKE BbIABUI'aTh IMTPCAIIOTIOKECHUA
0 €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanueii:

BBISBJISITH HEJJOCTATOYHOCTh U U30BITOYHOCTh HH(GOPMAIIUH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHNs 3a1a4H;

BBIOMPATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BBIOMPAThH (OPMY MpEACTABICHUS HHPOPMALUU U WILTIOCTPUPOBATH PEIIAEMbIE 3a/1a41
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIIMH 110 KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM HIIN
c(hOpMyIMPOBAHHBIM CAMOCTOSITENIBLHO.

KOMMyHHKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁﬂme JeicTBUsI:

BOCIIPUHHUMATh U (POPMYIHPOBATH CYXKJCHHUS B COOTBETCTBHU C YCIOBHSMHU M LEISAMH
OOIeHHs, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOIO TOYKY 3PEHHsS B YCTHBIX |
NHCBMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHHS 110 X0y PELICHHUs 33aa4l, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B XO7e 00CYXKIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TeMBbI, TIPOOIEMBI,
perraeMoi 3aJaun, BHICKa3bIBaTh U1, HALICJICHHBIC HA MOMCK PEIICHHS, COMOCTABIISAT
CBOM CYXJICHHSI C CYXIEHHUSIMHU JIPYTUX YYaCTHUKOB JAHMAIOra, 0OHapyKMBaTh pa3iNyuue
U CXOJICTBO MO3WIMH, B KOPPEKTHOW ¢opme (OpMYIHpPOBATH PA3HOTIACUS, CBOU
BO3PaKEHHUS;

NPEJCTABIATh PE3YAbTATHI PEIICHUS 3a7adu, SKCIIEPUMEHTa, UCCIICAOBAaHMS, MPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BBICTYIUICHUS € Y4YETOM 3ajjau NMpEe3eHTAlUu U
0COOEHHOCTEHN ayAuTOpUH;

NOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M MHIMBUAYAJIbHOW pabOTHI
IPU PELICHNH Y4eOHBIX MaTeMaTHUECKUX 3a]1ay;

NPUHUMATH 11eJIb COBMECTHOMN JIeATENTbHOCTH, TNIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThl, pactpeaensaTh BUAbI padoT, JOroBapuBaThCs, 00CYKAAaTh NPOIECcC U pe3yabTar
paboThl, 0000111aTh MHEHUS! HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CYKIeHHS, 0OOMEH MHEHUSIMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BHITIOIHATH CBOIO YacTh pabOTHl M KOOPIWHUPOBATH CBOM JICHCTBUS
C IpYIMMHU YIEHAMH KOMAaH[bI, OLIEHMBATh KaYECTBO CBOETO BKJIAJa B OOIIUI MPOTYKT
10 KPpUTEPHSIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIe YHHBepCAJIbHbIE YueOHbIe IeiicTBUS
Camoopranu3aums:

CaMOCTOSITENIBHO COCTaBJIATh IUIAH, AJITOPUTM pEUICHMs 3aJaud (MM €ro 4acTh),
BbIOMpaTh CIIOCOO pelIeHHs C Y4E€TOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHUPOBATh BAapUAHThI PEHICHUN C y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’[L, 3MOIMOHAJIbLHbIN MHTEJUIEKT:

BIIAJIETh CIIOCOOAMU CaMOTIPOBEPKU, CAMOKOHTPOJISA MPOIEcca U pe3yibTaTa PelIeHus
MaTeMaTHYeCKOM 3a71auM;



® TpPEIBHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEUICHUU 3a/a4d, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAMIEHHBIX OIINOOK,
BBISBJICHHBIX TPYIHOCTEH;

® OICHMBATh COOTBETCTBUE PE3YJIbTaTa JNEATCIbHOCTH MOCTABICHHOW LM U YCIOBUSM,
0O BSICHATHIPUYUHBIOCTHKCHUSIMITMHE TOCTHKECHUATICITH, HAX O T THOIINOKY, 1aBaTh
OIICHKY IPHOOPETEHHOMY OTIBITY.

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATEI OCBOEHNS ®EJEPAJILHON
PABOYEN ITPOIPAMMGBI KYPCA «AJITEEPA»

OcBoenne yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOrO o00IIero oOpazoBaHUs
JOJDKHO 00eCTieynBaTh JOCTHXKEHUE CIIEIYIONNX IPEAMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB:

7 KJIACC

Yuciia 41 BbIYMCICHUA

BeImonHATh, coueTas yCTHbIE W THCHMEHHBIE MPHEMBI, apU(PMETUYECKUE ICUCTBUS C
palMOHAIbHBIMU YU CIAMHU.

HaxonuTte 3Ha4yeHMs] 4YMCIOBBIX BBIPAKEHUN; MPUMEHSITh pPa3HOOOpa3Hble CIOCOOBI U
OpuéMBl  BBIYMCICHUS 3HAYCHMH JPOOHBIX BBIPAKEHUM, COJACpKAIMX OOBIKHOBEHHBIE U
JECATUIHBIC IPOOH.

[TepexonuThb OT 0J1HOH (hOPMBI 3aIKUCH YUCEN K APYTroi (IIpeoOpazoBbIBaTh JECATUUHYIO 1pOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECSTUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATHYHYIO J1poOb). CpaBHUBATh U YIOPSI0YUBAThH
paLroOHaIbHBIEC YUCIIA.

OxpyrisTh uncna.

BBINOMHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYMCICHHH, OLICHKY 3HAYEHUH YMCIIOBBIX
BBIPaKCHUH.

BolnonHAT AEWCTBHUS CO CTENEHSMH C HaTypaJlbHBIMHM IIOKa3aTeasiMU (C OMOpod Ha
CIPaBOYHYIO HH(POPMALIUIO).

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3JI0KEHUE Ha MHOKHUTEIN HATYPAIBHBIX YHCEIL.

Pemarp mnpocreiiure NIpakTUKO-OPUEHTUPOBAHHBIC 3a/1ayd, CBA3aHHBIE C OTHOLICHHEM
BEJIMYMH, [TPOITOPLMOHAIBHOCTBIO BEIMYUH, IPOLIEHTAMHU; HHTEPIPETUPOBATh PE3YJIbTATHI PEILICHUS
3aj1a4 ¢ y4€TOM OTrpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMU paccMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs

OpueHTHpOBaThCS B TMOHATHUSAX W ONEpUPOBaTh Ha 0a30BOM YpOBHE aiuredpandeckoin
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUI MPU 3aaHHBIX 3HAUEHHUSIX EPEMEHHBIX.

BoimonHaTe mpeoOpa3oBaHus LIEJIOTO BBIPAXKEHUS B MHOTOYJIEH IMPUBEIEHUEM IMOJI0OHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBITIONHATE YMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOTOWIEHa HAa MHOTOYIEH,
OpUMEHATh (GOPMYJIBI KBaJpaTa CyMMbl M KBajpaTa pa3HOCTH (C OMOpPOM Ha CIPaBOYHYIO
nH(pOpMaInIO).

OcylecTBisATh pa3iioKEHUE MHOTOWIEHOB HAa MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOLIero MHOMKUTEJS, TPYNIUPOBKU CJIara€MbIX, MPUMEHEHUs (OpMyJ COKpaIIEHHOTO
YMHOEHHs (C OMOpOii Ha CIIPaBOYHYIO MH(OpPMAITHIO).

[IpumensTh mpeoOpa3oBaHHs MHOTOYJICHOB JJI pELIEHUS pazIUYHbIX 3aJad U3
MAaTE€MaTHUKHU, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON IPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HAaTypalbHBIMU MOKAa3aTEIsIMH JJIsl TpeoOpa3oBaHus
BbIpa)XEHUH (C ONOpOi Ha CIIPABOYHYIO UH(OPMALIHIO).

YpaBHeHUs1 1 HEPABEHCTBA

Pewars siMHEVHBIE YpaBHEHHs C OQHOW IIEPEMEHHOW, NMPHUMEHsS IpaBHila Iepexojaa OT
UCXOJHOTO YpaBHEHUS K pPaBHOCHIBHOMY eMy. IIpoBepsATh, sBiIg€TCA JIM 4YHUCIO KOPHEM



YpaBHEHHS.

Wmets npencTaBieHue o rpaguuecKux METoAax Mpu PELICHUH JIMHEHHBIX ypaBHEHUN U X
CHCTEM.

[Toxbupars npuMepsl ap YKHCeN, SBISIOMIMXCS PEHICHUEM JIMHEHHOTO YpaBHEHUS C ABYMS
MIePEMEHHBIMH.

CtpouTh B KOOPJMHATHOW IUIOCKOCTH TpauK JMHEHHOTO YpaBHEHUS C JBYMs
MIEPEMEHHBIMU; TOJIb3YSICh TPapUKOM, IPUBOAUTH TPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemats cuctembl OBYX JMHEHHBIX ypaBHEHUI C JABYMs NEPEMEHHBIMHM, B TOM YHUCIIE
rpadguvecku (C OrMopoi Ha aTOPUTM YUEOHBIX JCHCTBUMN).

CocraBisTh (I10cjie COBMECTHOIO aHAIM3a) U peulaTh JUHEHHOE YpaBHEHUE WM CUCTEMY
JUHEHHBIX YpPaBHEHUN IO YCJIOBUIO 3a/layM, UHTEPIPETHUPOBATH B COOTBETCTBHHM C KOHTEKCTOM
3a/1a4y ITOJIYYEHHBIN pe3yibTar.

Koopaunarts! u rpadpuku. @PyHkuuu

N300paxxath Ha KOOPJIMHATHOM TMpPSMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpIUHATaM, JYy4H, OTpPE3KH, WHTEpBaJIbl; 3alUCBhIBATh YHCIOBBIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKE.

OTtmeuarh B KOOPAMHATHOM IJIOCKOCTH TOYKH [0 3a/JaHHBIM KOOpJIUHATaM; CTPOUTh
rpaduku uHeHHBIX QyHKIuil. Ctpouts rpaduk Gynkuuu y = KX + b.

OnuceiBaTh ¢ MOMOLIbIO (YHKIMHA M3BECTHBIE 3aBHCHMOCTH MEXIYy BeJIMYMHAMH (110
QITOPUTMY y4eOHBIX NEHCTBHIA): CKOPOCTb, BpEMs, PACCTOSHUE; LI€HA, KOJUYECTBO, CTOMMOCTB;
MIPOU3BOIUTENILHOCTD, BpEMsl, 00bEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuil cnocod npeacTaBIeHUs M aHalu3a WH(GOPMAILMU; WU3BIEKATH U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTbHBIX IPOIECCOB U 3aBUCUMOCTEH.

8 KVIACC

Yucsia v BbIYUCICHUSA

Hcnonb30BaTh HayaJlbHBIE IPENCTABICHHUS O MHOMKECTBE JEHCTBHUTEIBHBIX YHUCEN JUIS
CPaBHEHMsI, OKPYIJIEHUS W BBIYMUCICHUH; H300pakaTh JEMCTBUTENBHBIE YHUCIAa TOYKAMH Ha
KOOPJIMHATHOMW IIPSIMOIA.

[TpuMeHATh TMOHATHE apU(PMETHUYECKOTrO0 KBAJIPAaTHOTO KOPHS; HAXOJUTh KBaJIpaTHbIC
KOPHH, UCIOJIB3Ys MPU HEOOXOAUMOCTH KaJIbKYJISTOP; BBIMOIHITH MPOCTEHIINE TpeoOpa3oBaHus
BBIPAKEHUH, COAEPKAIUX KBAJAPAaTHbIE KOPHU, UCIIOJIb3YsI CBOWCTBA KOPHEH.

Hcnonp30BaTh 3anucu OOJNBIIMX M MaJbIX YHCEN C MOMOILIBIO JIECATUYHBIX JIpoOeil U
crenene yucina 10.

Auaredpanyeckue BbIPaKeHHUs

[IpuMeHATh TMOHATHE CTENEHH C LEJNbIM IO0Ka3aTeNeM, BBINOIHATh HpeoOpa3oBaHUsS
BBIPAKEHUI, COJIEp)KalUX CTENEeHM C LEJIbIM IOoKa3aTeleM (C HCIOJIb30BAaHUEM CIPaBOYHOU
uHpOpMaIUN).

BhINOTHATE HECTIOKHBIE TOXK/IECTBEHHbIE TPE0Opa30BaHUs PallMOHATLHBIX BHIPAKEHUN Ha
OCHOBE ITPaBUJI JIEHCTBUI Ha/l MHOTOWJIEHAMHU U aJreOpandyecKuMu JIpoOsMH.

PacknanpiBaTh KBaApaTHBIA TPEXUIIEH HA MHOKUTEIH.

[TpumeHsTH Ipeodpa3zoBaHUs BHIPAKEHUH IS pEIIeHUs pa3IMyHbIX 3a/1a4 U3 MAaTeMaTHKU,
CMEXHBIX ITPEAMETOB, U3 PEATbHON PAKTUKH.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHeliHble, KBaJpaTHblE ypaBHEHUs (C  HUCIHOJB30BAaHUEM  CIPABOYHOU
uHpOpMalMK) U palMOHAJIbHbIE YPaBHEHUS, CBOJSIIMECS K HUM, CUCTEMbI JIBYX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMHU.

IIpoBOAUTE NMPOCTEMIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YpPAaBHEHUH, B TOM UYHCIE C
MpUMEHEHHEM TpaduUecKUX MpeCTaBlIeHni (yCTaHaBIMBaTh, UMEET JIU YPaBHEHHUE WM CHCTEMa
ypaBHEHUH PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U TIP.) C OIIOPOI Ha alITrOPUTM y4eOHBIX 1EHCTBHM.

[TepexoauTh OT cioBeCHOW (OPMYIHUPOBKH 3amaun K €€ anreOpanveckoil Mojaenu ¢
IIOMOUIBIO COCTABJIEHUS YPaBHEHUS WM CUCTEMBI yPaBHEHUM, HUHTEPIIPETUPOBATh B COOTBETCTBUU



C KOHTEKCTOM 3a/1a4M MOJyYEHHBIH pe3yibTar.
[TpuMeHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OIICHKH; pellaTh JTHMHEHHbIC
HEpaBEHCTBA C OJHOW IEPEeMEHHOM M MX CHCTEMbl; JaBaTh TIpapUUECcKyl0 HIUIIOCTPALUIO
MHOYKECTBA PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKIUHA
OnepupoBatb Ha 0a30BOM ypOBHE (YHKIHMOHAJIbHBIC MMOHATUS M S3bIK (TEPMHHBI,
CHUMBOJIMUECKHE O003HAYEHUs); ONpENeNaTh 3HaueHHE (YHKIMM I10 3HAUEHHIO apryMEHTa;
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.
CTpouTh rpaduKy >MeMeHTapHBIX (GYHKIWME Buga , Y = X5, y = X5, y = JE o YT K

i

OMHKCHIBATh CBOWCTBA 4HCIOBOW GyHKIUU 10 €€ rpaduky (mpu HEOOXOAMMOCTH C
HAIpPaBJISIONICH TOMOIIIBIO).

9 KJIACC

Yucsia ¥ BLIYUCICHUSA

CpaBHUBATh U YIOPSAI0YNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeimonuaTe apudmernueckue ASHCTBUS C PallMOHAIBHBIMU YHUCIAMHU, COUYETas YCTHbIE U
IIACbMEHHBIE IPUEMBI, BBIITOIHATH BEIYUCICHUS C UPPALMOHAIIBHBIMU YUCIIAMH.

HaxonuTs 3HaueHUs CTENEHEHR C LEIbIMU MTOKA3aTEIsIMU U KOPHEH; BBIUUCIIATh 3HAYCHHUS
YHUCJIOBBIX BBIPAKECHU.

OkpyrisiTh JEUCTBUTENBHBIE YKCIA, BBINOIHATH HNPUKUAKY pE3yJbTaTa BBIYUCICHUH,
OLICHKY YHCJIOBBIX BBIPAKECHUI.

YpaBHeHUs] M HEPABEHCTBA

PemaTe nuHENMHbIE U KBalpaTHBIC YPABHEHHUsI, YPABHEHMSI, CBOJSALIMECS K HUM, IIPOCTEHIINE
JIpOOHO-paLlMOHANIbHBIC YPAaBHEHUSI.

Pemwate mpocreine CUCTEMBI IBYX JIMHEMHBIX YPAaBHEHMM C JBYMs IIEPEMEHHBIMU M
CHCTEMBI JIByX YpaBHEHUH, B KOTOPBIX OJHO YpaBHEHHE HE SIBISETCS JTUHEHHBIM (110 BU3YaJIbHOMN
orope).

Pemate mnpocreiilne TEKCTOBBIE 3aJaud aireOpamyeckuM CIOCOOOM C  TOMOIIBIO
COCTABJICHMS YPABHEHHMSI WIIH CUCTEMBI JIByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

IIpoBOIUTE NMPOCTENIINE UCCIECAOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUH, B TOM YHUCIE C
MIPUMEHEHUEM TpapUUEeCKUX MPECTaBIeHUH (yCTaHaBIUBaTh, UMEET JIU YPaBHEHHUE WM CUCTEMA
YpaBHEHMI pELIeHHUs], €CIIH UMEET, TO CKOJIBKO, U TIp.).

PemaTts nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA; H300pa)xaTb pELICHHE
HEPaBEHCTB HA YUCJIOBOU NPSMOM, 3alIMCBIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemlate cucTemMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pa)kaTh pEIICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOM MHPSMOI,
3alUCBIBaTh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcronbs30BaTh HEPABEHCTBA IIPU PELLICHUM PAa3JIMYHBIX 3a1a4.

DOyHKIUHA

Pacno3naBate (hyHKIIMM W3Y4eHHBIX BHIOB. [I0Ka3bIBaTh CXeMaTUYECKH PACIIONIOKEHUE Ha
KOOPAMHATHOM TIOCKOCTH rpadukos dyHkmmii Buma: Y = kx, y =kx + b, , y = ax’ + bx +c, y =x%, y
= /x» Y = K B 3aBHCHMOCTH OT 3HA4YECHHI KO3 QHIIMEHTOB; ONUCHIBATH CBOUCTBA (DYHKITHUIA.

x
Crpouth U u300pakaThb CXeMaTH4eCKU TpadUKu KBaJApAaTHUHBIX (YHKIUI, ONMHUCHIBATH

CBOMCTBA KBaIpaTUUHBIX (PYHKUIUN 1O UX rpaduKam.

Pacno3naBare  KkBajpaTHuHyl0 (QyHKIHIO 1O  QopMmyne, NPUBOIUTH NPUMEPHI
KBaJIpaTUUHbIX (QYHKIUI U3 pealbHON KU3HU, (PU3UKU, TEOMETPHUU.

YucioBble MOCIE10BATEILHOCTH H IPOrPecCUH

Pacno3naBaTh apupMeTHUECKyI0 M F€OMETPUUECKYIO0 MPOTPECCHH MPH Pa3HBIX CIocodax
3a/laHusl.

BBINONHATE BBIUUCIEHUSI C HCHOIB30BaHHEM (GOpMYN N-TO 4WieHa apudMeTHUecKod Hu
TFEOMETPUUYECKON MpPOrpeccuii, CyMMbl NEpBBIX N wWieHOB (C ONOpPOHM Ha CIPaBOYHYIO



nH(popMaIuIo).
Pemrats 3aJa4du, CBA3aHHBIC C YHCJIOBBIMHU ITOCICAOBATCIIBHOCTAMHA, B TOM YHCIIC 3a4a4U U3
peanbHOM )KU3HU (C UCTIOIB30BaHUEM KAITbKYIISATOPA, UPPOBBIX TEXHOJIOTHH ).



TEMATHUYECKOE ITNIAHUPOBAHUE

Temaruueckoe IJIaHUPOBAHME W KOJMYECTBE YacOB, OTBOAMMBIX HA OCBOCHHE KaXKIOW TeMbl ydueOHOro mnpeameTa «MaremaTukar
denepanbHON aNanTUPOBAHHOW OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0oO0pa3oBaHUS OOYYAIONMUXCS C 3aJCePIKKOM
MICUXUYECKOTO PAa3BUTHUS, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOUIMM pa3zaeioM (enepanbHoil paboyeil mporpammbl yd4eOHOro mpeaMmeTa
«MatemaTka» o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 001ero obpaszoBanus. [Ipu stom Opranu3zaius BipaBe caMa BHOCUTh M3MCHCHHS B
coJiep’KaHUE M pachpesiesieHde y4yeOHOro marepuaina Mo rojaM oOydeHHs, B MOCIEAOBATEIbHOCTh M3YYEHHUS TeM U KOJIMYECTBO YacoB Ha
OCBOCHHUE KXKIOW TEMBI, OMpPEIEICHHE OpraHU3aluoOHHBIX (GopMm oOyueHuss W T.1. OOOCHOBAaHHOCTH JAaHHBIX WM3MEHECHUU OMPEIeNIIeTCs
BBIOpaHHBIM OOpa3zoBarenbHON opranuszanueid YMK, mHAUBHIyanbHBIMH TCHUXO(PU3UYECKUMU OCOOCHHOCTSMU KOHKPETHBIX OOYYAroIIMXCS C
3[IP, cremeHbI0 YCBOGHHOCTH HMH Y4YEOHBIX TEM, PEKOMEHJAIMAMU 10 OTOOpY W ajanTanuu y4eOHOro MaTepuajia I0 MaTeMaTHKe,
npecTaBieHHbIMU B [loscHUTENBHOM 3anucKe.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10O TOJAM OBYYEHMUS)

7 kaacc (He meree 102 )

Ha3Baumue
pasaesia (TeMbl)
Kypca (4McJ10

OcHoBHOE coaepiKkaHue

OcHoBHbBIE BHABI 1eSITEJILHOCTH oﬁyqammuxcﬂ

4acoB)
Yucna u [TonsiTve panoHaNBHOTO YHCTIA. CucremaTusupoBarhb u obdoramarnb 3HAHUSA 00
BbIYHCJICHUS. Apudmerndeckue JAEHCTBUS C pPALMOHAIBHBIMH YHUCIAMH. | OOBIKHOBEHHBIX U JIECTHUYHBIX IPOOSX.
PaunonanbHbie CpaBHeHue, ynopsA04YMBaHUE PAIMOHATIBHBIX YHCEN. CpaBHMBATBH U YHOPAA0YMBATH APOOH, IPe0oOpa30OBbIBas MPH
yHcaa CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM. HEOOXOIMMOCTH  JeCATUYHble JApoOM B  OOBIKHOBEHHBIE,
(25 4) Pemenne ocHOBHBIX 3ajad Ha JApoOU, MPOLIEHTHI U3 PEaJbHOU |OOBIKHOBEHHBIE B JECSATHYHBIE, B YACTHOCTU B OECKOHEUHYIO

IIPaKTUKHU.
[Ipu3Haku  ETUMOCTH,  PA3JIOKEHUS
HaTypaJIbHBIX YHCEIL.
PeanbHbIe 3aBUCUMOCTH. [Ipsimas
IIPONOPLUOHAIBHOCTH.

Ha MHOXUTEIN

u oOpaTHas

JECSITHYHYIO IPOOB.

IIpumensiTb  pa3HooOpa3Hble  cHOCOObBI M NPHUEMBI
BbIYHCJICHUS 3HAYEHUI NPOOHBIX BBIPAJKEHUH, COACPKAIINX
OOBIKHOBEHHBbIE U  JECATUYHBIE JpOOU: 3aMEHSTh MpH
HEOOXOAMMOCTH  JECATUYHYIO JIpoOb  OOBIKHOBEHHOH WU
OOBIKHOBEHHYIO JIECTUYHOM, MPUBOJUTH BhIpakeHUE K (opMe,
HauOosiee yNOOHOM i  BBIYUCIEHHH, MpeoOpa3oBHIBATH
IpoOHbIE BBIPAKEHUS Ha YMHOXKEHHE U JIEJICHHE JECATUYHBIX
npo0eit K IeMCTBUSAM C LENbIMUA YUCIaMu (IIPU HEOOXOIUMOCTH
C HaAIPABJISAIONIEH TTOMOIIIBIO).




HpI/IBOZ[I/ITb YucCjaoBbi¢ H 6y1€BeHHble npuMepbl CTCIICHU C
HaTypaJIbHBIM I1OKAa3aTCJICM, OOBSICHSISI 3HAYEHUS OCHOBAHUS
CTCIICHU U IIOKa3aTejiA CTCIICHU, HAXOAWUTh 3HAUYCHUA CTeTeHeH

Biza @ (2 — m060e PAIHOHAIBHOE YHCIIO0, N — HATYPAIbHOE
YHCII0) C OTOPOi Ha CIPaBOYHYIO HH(POPMALIUIO.

IlonnMaTe cMBbICa 3anMcH OOJbIIMX YHCEJ C IMOMOULILIO
AeCATHYHBIX Apoleiil U creneHel ynciaa 10, npUMEHATH UX B
pPeaJIbHbIX CUTYalUsIX.

IIpumeHATH IPU3HAKY ACTUMOCTHU, PA3JI0KEHUS HA MHOXKHUTEIN
HaTypaJbHbIX YHCEIL.

Pemiate mpocreifilime 3aga4M Ha  YaCTH, IIPOLIEHTHI,
IPONOPLKH, HA HaX0XKJIEeHHE ApoOH (IPOLIEHTa) OT BEIUYUHBI U
BEJIMYMHBI TO0 €€ 1pobm (mpoueHrty), apodu (IporeHTa),
KOTOPBIM COCTaBISET OAHA BeIMYMHA OT Apyrod. IlpuBoauTh,
pa30upaTh, OEHNBATH PA3JIMYHBIEC PELICHNUS, 3allUCH PELICHUN
TEKCTOBBIX 3ajiau.

Pacno3naBath M OOBSCHATH, ONMPAACH HAa OIPEACICHUS,
OpsSAMO HPONOPLUOHATBHBIE U OOpPaTHO MPONOPLUOHAIbHbIE
3aBUCHUMOCTH MEXY BEIMUYMHAMU; MPUBOAUTH MPUMeEPbI ITHX
3aBUCUMOCTEH W3 peajbHOro0 MHpa, M3 JAPYrUX Y4eOHBIX
MIPEIMETOB.

Pemarp npocreiyne NMpaKTHKO-OPHMEHTHPOBAHHbIC 3a1a4u
Ha  JapoOdW, TNPOUEHTbl, TMNPAMYH H  00OpaTHYIO
NPONOPUHOHAJIBHOCTH, PONOPLHH.

Aaredpanueckue
BBbIPaKeHUs!
(27 )

bykBennble  BelpaxkeHus.  Ilepemennbie.  JlomycTumsle
3HA4YCHUS NIEPEMEHHBIX. DOpMYyIIBL.

[TpeobpazoBanre OYKBEHHBIX BBIPaXXEHHH, pacKpbITHE CKOOOK
U TIPUBE/ICHUE MTOT0OHBIX CIIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIbHBIM ITIOKA3aTEIEM.
MHOro4seHsl. Crnoxenue, BBIYUTAHUE, YMHOKEHHE
MHOTOWIeHOB.  DOpMysbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3noxeHre MHOIOUYJIEHOB HA MHOYKUTEH.

OsBaagers Ha 0azoBoM YPOBHe anredpanvecKkon
TEPMUHOJIOTHEH M CHMBOJIMKOH, NMpUMeHATH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepHaia.

HaxoauTh 3HaueHUsT OyKBEHHBIX BBIPOKEHHH NpPH 3aJaHHBIX
3HAYECHHSIX OYKB; BBIOJTHATH BRIYUCICHUS 110 (hOpMyTIaM.
BoinoaHATH Tpeodpa3zoBaHusl LEI0ro BEIPaKEHUS] B MHOTOUJIEH
MIPUBEICHUEM MOJO00HBIX CIIAraeMbIX, PACKPBHITHEM CKOOOK.
BbInoTHATL,  YMHOXKEHHE OJHOYJICHa HAa MHOTOWIEH H
MHOTO4YJIeHa Ha MHOTOWIEH, MPUMEHATh (HOpMyJbl KBajpara
CYMMBI M KBaJpara pa3HOCTH C OINOpPOH Ha CIPaBOYHYIO
nH(pOopMaIHIO.

OcyuecTBJIsATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH




nyTéM BBIHECEHUS 32 CKOOKH OOIEro MHOXHUTEIIS, IPUMEHEHUS
(dbopMyNbl  pa3HOCTH KBaIpaTtoB, (QOpPMYIT COKPAIIEHHOTO
YMHOXEHHSI C OTIOPO Ha CIPAaBOYHYIO HH(OPMALIHUIO.
Ipumensitb 1peoOpa3oBaHUE MHOTOWICHOB ISl pEIICHUS
pa3IMYHBIX 3a7ad U3 MaTEMAaTHKH, CMEXHBIX IPEIMETOB, W3
peanbHOMI NPAKTUKH.

3HAKOMUTBCS ¢ HCTOPHEI Pa3BUTUS MAaTEMAaTUKH.

YpaBHeHust
U HepaBeHCTBA
20 v)

VYpaBHenue, IIpaBuJIa npeoOpa3oBaHus YpaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUI.

JInneliHOE ypaBHEHHE C OJHOU ITIEPEMEHHON

HEepEMEHHOM, pelieHue JIMHEHHbIX ypaBHeHHH. Pemenne 3aqau
C IOMOILBIO YPaBHEHUH.

*JIuneiiHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €r0 TpapuK™.
Cucrema IByX JUHEHHBIX YPaBHEHUN C IBYMS ME€pPEMEHHBIMHU.
Pemienne cucreM ypaBHEHUH CcIOCOOOM IOJACTAaHOBKH U
CIOCOOOM CIIOKEHHUSL.

PemaTp JMHENHOE YypaBHEHHME C OJHOM IIEPEMEHHOMH,
NPUMEHAASA MPaBHJIA IIEPEX0JAa OT HUCXOJHOIO YpPaBHEHUS K
paBHOCHIBHOMY €My Oonee mnpocroro Buia. IIpoBepsiTs,
SIBJIIETCS JIM KOHKPETHOE YHUCII0 KOPHEM YPaBHEHMSL.

[Mondupars mpumepsl NHap YHUCEN, SBILIOLIMXCS PELICHUEM
JMHENHOIO ypaBHEHUS C IBYMs [IEPEMEHHBIMH.

CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JIHUHEHHOTO
YpaBHEHMs C JBYMS HEPEeMEHHbIMHU (IPU HEOOXOAUMOCTH C
UCIIOJIb30BAaHUEM CMBICJIOBOM OIOPBI); IMOJIB3YSICH TpaduKoM,
NPUBOAUTH IPUMEPbI PELICHNU YPABHEHHUS.

Haxoauth pelnieHue CHCTEMBI JBYX JIMHEHMHBIX YPaBHEHHM C
JIBYMsl TIEPEMEHHBIMH C ONOpPOM Ha alropuT™M Yy4eOHBIX
JEUCTBHM.

CocTaBJITH M pemIaTh YPAaBHEHUE WM CUCTEMY YPaBHEHUM 110
YCIOBHIO 33Ja4d, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJlayd IIOJYYEHHBI pe3ynbTaT C OIIOpOM Ha
BOIIPOCHBIH IIJIAH.

Koopannatsl
U rpauKH.
DOyHKIUH
(24 49)

Koopaunara Toukn Ha mnpsMoOW. YUHMCIOBBIE NPOMEKYTKH.
PaccrosHmne Mex 1y 1ByMsl TOYKaMH KOOPAMHATHOW MPSMOMN
IIpssMoyrosibHas cucTeMa KOOPAUHAT Ha IUIOCKOCTU. [IpumMepsl
rpaduxoB, 3amaHHbIX (opmynamu. UYrteHue rpaduKOB
peanbHBIX 3aBUCUMOCTEN.

[Tonstue ¢ynkuuu. I'papuk ¢ynkuuu. CBoiicTBa (QyHKIMA.
Jluneiinass ~ gynkuus. Iloctpoenue rTpaduka JTUHEHHOM

bynkimu. I'paduk Gyrknuu y = kx + b,

H3o6paxkars Ha KOOpJIUHATHON npsiMOU TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
WHTEPBAJIbI; 3aIMCHIBATh UX HA allreOpandeckoM si3bIKe.
OTMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH IO 3aJlaHHBIM
KOOpJIWHATaM; CTPOHUTHh TpapuKd HECIOXKHBIX 3aBUCUMOCTEH,
3aIaHHBIX (OPMYyJIaMH, B TOM YHCJIE C TMOMOIIBI0 IH(PPOBHIX
n1abopaTopui.

IIpumeHsiTh, M3y4YaTh NPEHMYIIECTBA, WHTEPNPETHPOBATH
rpaduueckuii crocod mpeacTaBIeHNs U aHaTu3a Pa3HOoOOpa3HO
YKU3HEHHOW MH(POPMAIIUH.

OcBauBaTh Ha 0230BOM ypOBHE MOHATHE (DYHKIIUHU, OBJIAJIEBATh




(b YHKIIMOHAILHON TEPMHUHOJIOTHEH.

Pacno3naBaTh JmHeliHY0 QyHKIuio Y = kX + b, onuceiBaTh
e€ CBOMCTBa B 3aBUCHMOCTH OT 3Ha4YeHUH K03 duuueHToB K u b
(pu HEOOXOAMMOCTH C OIIOPOI HA ANTOPUTM IPABUIIA).
Crpours rpaduku JuHeHONH QyHKIMU, QyHKIHU Y = KX + b
Hcnonb3oBats nudpoBble pecypebl I  IOCTPOEHUSA
rpaduKoB PYHKIUI U NU3y4eHUs UX CBOMCTB.

[IpuBOIUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B peajbHBIX
npoleccax U sIBICHUSX.

IloBTOpPEHME
1 00001IeHHE
(64)

[ToBTOpEHKHE OCHOBHBIX MOHATHM M METOJOB Kypca 7 Kiacca,
000011IeHrE 3HAHUA.

BbiOuparh, mnNpUMeHATH CHOCOOBI  CPAaBHEHHUS  YHUCEIL,
BBIUMCIICHUM,  NpeoOpa3oBaHUN  BBIPAKEHUH,  pELICHMS
ypaBHEHUH MIPU HEOOXOIMMOCTH C HAIIPABJISIIOLIEH TTOMOIIBIO.

OcymiecTBASTh CAMOKOHTPOJIb BBIINONHIAEMBIX JCHCTBUM U

CaMOIIPOBEPKY pe3yJibTaTa BBIYMCICHUN, MPEOOpa3OBAHMUI,
TTOCTPOCHUH.
Pemiate mpocreiilnMe 3agauM M3 pEAIbHOM  KU3HH,

NPUMEHATHL MaTeMaTHYeCKHe 3HAHUSA Ul PELICHUs 3a1a4d U3
JpYrux MpeaMeToB.

Pemiars mnpocreiiinine TEKCTOBbIEC 3a1a4M,
BbIOMPATH CNOCOOBI PEIICHUS 3a0a4H.

CPaBHMBATh,

8 ki1acc (e menee 102 )

Ha3Baumue
pa3neJa (Tembl)
Kypca (4uciao

OcHoBHOE CoACpKAHUEC

OcHoBHbBIE BHABI 1eSITEJILHOCTH Oﬁy‘{alOIIII/IXCH

4acoB)
Yucna u KBanmparueiii  kopenb  u3  umcna.  *llonarue 00| @®@opmMyJupoBaTh onpenejieHne KBaJIpaTHOIO KOPHs U3 4HCIa,
BbIYMCJICHUS. UppalMoOHaIbHOM  yHcie.  JlecaTuuHble  MPUONMKEHHUS | apU(PMETUIECKOr0 KBaJPaTHOTO KOPHSA NMPH HEOOXOJUMOCTH C
Ksanparusie VPPALMOHAIBHBIX YUCE. BHU3yaJIbHOW OIIOPOA.
KOPHH JeiictButensHble uncia. CpaBHeHHE JecTBUTENbHBIX yicen™. | [IpuMeHsITh ONepalnuio H3BJICUEHUS KBAJPAaTHOIO KOPHS U3
(15 9) Apudmerndeckuii KBaapaTHBIN KOPEHb. YHClia, HCMOJb3Ysl IPU HEOOXOIUMOCTH KAJIBKYJISITOP.

YpaBHeHue Buga X© = a.

CsaoiicTBa apupmMeTHuIecKux KBaJPaTHBIX KOpHEH.

OIIeHI/IBaTb KBaApPAaTHBIC OCJIbIMHA qucjiaMu nu

JECATUYHBIMH JIPOOSIMHU.

KOpHHU




[IpeoOpazoBaHne  4YHMCIOBBIX  BBIPAKEHUM,  COJEPKAIIMX
KBaJIpaTHBIC KOPHHU.

CpaBHUBAaTL M  YNOPSIA0YUBATH  PALMOHAIbHBIE U
HppalMOHANIbHBIE YKCIIA, 3aMMCAHHBIE C TTOMOIIBIO KBaJIPATHBIX
KOpHEM Mpu HEeOOXOIMMOCTH C HAMPaBIISIOUIEH TOMOIIBIO.

HccnenoBarb ypaBHEHHE x2 = d, HAXOAWUTb TOYHBIE H
npubmxEHHble KopHu nipu a > 0.

HccaenoBath CBOMCTBA KBAaJpPAaTHBIX KOPHEW, IPOBOAS
YHCIIOBBIE AKCIIEPUMEHTBI C MCIIONb30BAaHUEM KaJIbKYJIATOpA
(KoMIIBIOTEPA).

IIpuMensaTe cBoOMcTBA apu(MeTHYECKHMX KOpHel 1
npeodpa3oBaHUs BbIPAKEHH .

BoimosiHATL mpocreiimme npeodpa3’oBaHWs  BBIPAXKCHUU,
CoJlepKalluX KBaJpaTHbIE KOPHHU. BpIpakaTb NEpeMEHHBIE W3
reOMETPHUECKUX U (pU3nIecKux (HopMys mpu HEOOXOIUMOCTH C
OIIOPO¥ Ha MPaBUJIO.

BoluncasaTs 3HaYeHHs BBIPAXKCHUMN, COJIEp/KalINX KBaJpaTHbIE
KOPHH, HUCHOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJIATOP.
HUcnoab3oBaTth B XOA€ peEIIEHUA 3a4a4  DJIEMEHTapHbIC
IpPEACTaBICHUS, CBSI3aHHBbIE C NPUOIMIKEHHBIMU 3HAUYEHUSIMU
BEJIMYHH.

3HAaKOMMTBCS C HCTOPUEH Pa3BUTHS MaTeMaTHKH.

Yucaan
BBIYMCJICHHS.
Crenenn

C L eJIbIM
nokasartejieM
(79)

Crenens ¢ nensiM nokasareneMm. CTangapTHas 3aruch 4ucha.
Pasmepsl 00BEKTOB OKpysKaromero Mupa (0T 3JIeMEHTapHBIX
YACTHI 10 KOCMHYECKUX OOBEKTORB), JUIMTEIILHOCTH MPOIIECCOB
B OKPY’KAIOIIEM MHDE.

CBolicTBa CTENEHHU C LEJIBIM ITOKa3aTeNeM.

DopmMyJMPOBAThH ONpe/aejieHue CTEIICHH C LIEJIbIM II0Ka3aTeeM
(mpu HEOOXOAMMOCTH IO BU3YaJIbHOM OIOpE).

IIpeacraBasaTe 3amuch OOJNBIIMX W MajblX 4YHCENl B
craHfgapTHoM Buje. CpaBHMBaThb UYHCIa W BEIUYUHBI,
3aMnMCcaHHbIe ¢ UCTIOb30BaHuEM cTerneHu 10.

Hcnoab3oBarh 3ammch 4YKMCEI B CTAaHAAPTHOM BUAE A
BBIPAKEHUS pa3MepoB OOBEKTOB, AJIUTEIBHOCTH IPOILIECCOB B
OKpY’KaroIlleM MHUPE.

DopMyIMPOBATH, 3alIUCHIBATL B CUMBOJHMYECKOH (popMme U
WIIOCTPUPOBATHh NMPHUMEPAMHU CBOWCTBA CTEIEHU C LEIBbIM
nmokazateneM (Mpu  HEOOXOJUMOCTH C  HCIOJIb30BaHUEM
BU3YaJIbHOM OTOPBI).

IlpumensiTh  cBoOiicTBAa CTENEHW Ui IpeoOpazoBaHUs
BBIPAKEHUH, COJAEpPKAIMX CTENEHU C LEJIbIM I0Ka3aTeleM C
WCTIONB30BAaHUEM  CIIPAaBOYHOW HWHGOpPMAIUU. BBINOJHATH
JAeMCTBHSI C YMCIAMHU, 3alHCAaHHBIMH B CTaHJAPTHOM BHUJE




(YMHO)KCHI/IG, JCJIICHUEC, BO3BCICHHUC B CTCHCHB).

Auaredopanueckue |KBanpartneii TpéxuneH. PasnokeHune kBaapaTHoro tpéxwicHa|PacmosHaBaTh — KBagpaTHBIM — TPEXWIEH,  yCTAHABJIMBATH

BbIPAKECHUS. Ha MHOXHUTEIIN. BO3MOYKHOCTb €I0 Pa3J0KEHUsI HA MHOKUTEIH.

KBaaparubii PackaaapiBaTh Ha MHOMKHMTEJIM KBAaJIpaTHbIM TPEXWIECH C

TPEXUJIeH HEOTPUIATENbHBIM JAUCKPUMUHAHTOM IPU HEOOXOAUMOCTH C

Sy OIIOpPOM Ha AIITOPUTM IIpaBUIIA.

Adaredpanyeckne |AureOpandeckas aApo0b. JlomycTUMble 3HaUE€HUS IEPEMEHHBIX, | 3anucbIBaTh ajlredpandeckue BolpaxeHus. Haxoautb o6iacTb

BbIPaKeHUSI. BXOISIIMX B  anreOpamdeckue BbIpaxeHHs. OCHOBHOE | ONpEAeNCHHUS PAllMOHATIBHOTO BBIPAKCHHUS.

Adredpandeckasi | CBOWCTBO anreOpanyeckoi Apoou. CokpateHue apooei. BbINOJHATH YKCIOBBIE NTOACTAHOBKH U BBIYMCJIATH 3HAUCHUE

ApooL CnoxeHue, BbIUHUTAHUE, YMHOXEHHE U JIeJIEHUE | 1poOH, B TOM YHKCJE C TOMOULIbIO KaJIbKYJIATOPA.

(15 4) anreOpanyeckux ApoOeil. IIpeoOpa3oBanue  BbIpakeHU, | POpMYJIMPOBATH OCHOBHOE CBOWMCTBO ajiredpanyeckoil npodu

coJiepKalliX anredpandeckue Ipoou. ¥ NPUMEHATD €T0 IS TpeoOpa3oBaHus IpoOeH.

BoinoHATs AeiicTBHsI ¢ aiareOpanyecKuMH JApoOsSMH  NpU
HEOOXOJUMOCTH C Hampasisioumeil nomMoimbio. I[IpumeHsTh
npeoOpa3oBaHus BBIPAXKEHUHM Ul pelleHus 3a1ad. Beipaxkarts
nepeMeHHble U3 Qopmyn (PU3NYECKUX, TEOMETPUUECKHUX,
OMMCHIBAIONINX OBITOBBIC CUTYyallMM) MPU HEOOXOAUMOCTH C
HaIIpaBJSAOIIEH TOMOIBIO.

YpaBHeHust KBanpatHoe ypaBHenue. HemosHoe kBaznpaTHOe ypaBHEHME.|Pacmo3HaBaTh KBaJpaTHbIE YPaBHEHUS.

U HepaBeHCTBA. ®dopmyna KopHel KBaJpaTHOro ypaBHeHUs. *Teopema Buera*. |3anucbiBath (opmysy KOpHEH KBaJpaTHOTO YpaBHEHMS;

KBaaparnsbie Pemienne  ypaBHeHuii, CBOAALIMXCS K  KBaJpaTHHIM. | pemiaTh KBaJApaTHbie YPABHEHWs] — IIOJIHbIE M HEMOJHbIE (C

YPaBHEHUA [Tpocreiimue ApoOHO-pallMOHATbHbBIE YPAaBHEHMSL. WCIIOJIb30BAHUEM CIIPABOYHON MHGPOPMAIUN).

(1549) Pemenne TEKCTOBBIX 3adad ¢ MOMOLIBIO KBaapaTHbIX |[IpoBoauTh  mpocTeiilme  WccaeJ0BAHMS  KBAJpPaTHBIX

YpaBHEHUM. YpaBHEHUH.

PemaTs ypaBHeHHs, CBOJALINECS K KBAJIPATHBIM, C TIOMOUIBIO
npeoOpa3oBaHU W 3aMEHOM MepeMeHHOW ¢ Oomopod Ha
JITOPUTM TPaBUIIA.

Habaronats M aHaau3dupoBaTh CBS3b MEKIY KOpDHSAMHU U
KO3 pHUIHEHTaMU KBAJJPAaTHOT'O YpaBHEHUSI.
*TIpuMeHsTh TeopeMy Buera
3a/1a4 (C UCMOIb30BaHUEM 00pasia)™.
Pemiate TekcTOBBIE 3aJauM anreOpanyeckKuM CIOCOOOM:
NEPEXOJUTh OT CIIOBECHOM (hOPMYIMPOBKH YCIOBHUS 3aJaud K
anredpanvyeckoil MoJAENu MyTEM COCTaBJIEHHUS ypaBHEHHS (IpU
HEOOXOJMMOCTH €  HaNpaBJSIOIIEHd  IOMOINBIO);  pelaTh

IS peleHus




COCTaBJICHHOE YpaBHEHUE; MHTEPIIPETUPOBATh PE3yIbTar.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS alreOpsl.

YpaBHeHust JluHeliHOoe ypaBHEHHE C JABYMs IE€PEMEHHBIMH, €ro rpaduk,|Pacmo3HaBaTh JMHEHbIC ypaBHEHUS C ABYMS IEPEMEHHBIMU.
U HEPaBEHCTBA. IIPUMEPBI PEILICHNS YPABHEHUM B LIEJIBIX YHCIIAX. Crpouth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Pemienne cucrem OByX JMHEHHBIX YPAaBHEHUH C JBYMS |MCHOJIB3YsE UH(POBBIE pecypcebl (IIpM HEOOXOJUMOCTH C
yYPaBHEHU i nepeMeHHbIMH. [IpuMepsl pelieHus: CHUCTeM HEJMHEHHBIX | ONOPO Ha alropuTM y4eOHBIX IEHCTBHIA).
(13 v) ypaBHEHUH C JIBYMsI IEPEMEHHBIMH. Pazauuarhs napajuienbHbIE W MEPECEKAIOIINECS MPSIMBIE TIO UX
*T'paduueckass  MHTEpHpeTanuss ypaBHEHUS C  JABYMS | ypaBHEHHSM.
HEPEMEHHBIMH U CUCTEM YpaBHEHUI ¢ AByMs IepeMEeHHbIMU ™. |PemiaTh cuCTeMbl [BYX JIMHEHHBIX YypaBHEHUH C JByMs
Pemrenne TeKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPAaBHEHUN. IIEPEMEHHBIMU TOJICTAHOBKON U CIOKEHUEM.
Pemath npocreinie CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBJISIETCS JIMHEHHBIM IIPU HEOOXOJMMOCTH € HalpaBJIsAIoLIEi
IIOMOUIBIO.
*IpuBoauth rpaguyecKkyl0 HHTEPNPETANHIO  PEIICHUS
YPaBHEHHUs C ABYMs IIEPEMEHHBIMH U CHCTEM YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU. *
PemaTth TeKCcTOBBIE 32/1a4U AIreOpanyeCcKUM CIIOCOOOM.
YpaBHeHnus YucnoBsle HEPABEHCTBA U X CBOMCTBA. DopmyIMpOBaTh CBONCTBA YU CIIOBBIX HEPaBEHCTB,
U HEPaBEHCTBA. HepaBeHCTBO ¢ 0[THOM IepeMeHHON. JINHENHbIE HEPABEHCTBA C | MIUTFOCTPUPOBATH UX HA KOOPAUHATHOMN IPSIMOM.
HepaBencrBa olHOI mnepemeHHOW U ux pemeHue. Cucremsl JHHEHHBIX | [IpUMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PEILICHHS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOU IIEPEMEHHON U UX pELICHUE. PemiaTe JMHENHHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOMU,
N300paxeHue pereHus JIMHEHHOr0 HEPABEHCTBA U X CHCTEM | M300pakaTh pellieHne HepaBEHCTBA Ha YUCIIOBOM MpsSMOil.
Ha YKMCIIOBOU IIPSAMOM. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, N300pakaTh pellIeHUEe
CUCTEMBbl  HEPaBEHCTB  HA  4YHUCIOBOM  MNpPAMOA  TIpH
HEOOXOIMMOCTH C BU3YaJIbHOW OMOPOA.
DyHKUMH. [Tonstue ¢yukuu. OOnacTh omnpeaeneHuss U MHOXecTBO | Mcmosib3oBaTh  (QYHKIMOHANBHYIO  TEPMHHOJIOTHIO  H
OcHoBHBIE 3HayeHud pyHKIuU. CriocoObl 3a1aHus PYHKIUI. CUMBOJIMKY.
MOHATHSA I'paduk pynkuuu. CpoiicTBa QyHKIHU, UX OTOOpakeHHE Ha|BbIYMCAATH 3HaYeHHs QYHKIUH, 3aJaHHBIX (opMylaMu (IIpu
Sy rpaduke. HEOOXOJMMOCTH MCIIONIb30BaTh KaJbKYJATOpP); COCTABJISATH

Ta0IUIBI 3HAYEHHI (QYHKIUH.
Ctpouts no Toukam rpapuku QyHKIUIL.
OnuceiBaTh cBOlicTBa (QYHKIIMU HA OCHOBE €€ rpaduueckoro

MpPE/ICTABICHHUs] TPH  HEOOXOMUMOCTH C  HaMpaBJISIOIICH
TTOMOIIIBO.
Hcnoan3oBath  QYHKIHMOHAJIGHYI0  TEPMHHOJOTHI) W




CHUMBOJIUKY.

HccnenoBarh mpuMepbl Tpa@uKOB, OTPAXKAIOMIMX peaTbHbIC
npoueccsl U sABieHUs. [IpuBoAUTHL NpUMepPbI IPOLIECCOB U
SIBJICHUU C 33JITaHHBIMH CBOMCTBaMU.

Hcnonb30BaTh KOMNBIOTEPHBbIE POTPAMMBI TSI IOCTPOEHUS
rpaduKoB PYHKIUI U U3y4SHHUS UX CBOICTB

DyHKIUH. Yrenne wu mnocrpoeHue rpapukoB ¢yHkuui. IIpumeps | Haxoauth ¢ moMombio rpaguka QyHKIMY 3HAUYCHUE OJTHOW U3
YuciioBbie rpaduKOB (PYHKIUH, OTPaXKAIOIIUX peabHbIC TPOLIECCHI. paccMaTpuBaeMbIX BEIMYMH 10 3HAYECHUIO APYTOM.
pynkuuu DyHKIMH, OIMCHIBAIOIINE IPSIMYIO " o0OpaTHyto |B HeclOXHBIX ciaydasx BbIpaaTh ()OPMYJIOH 3aBHCHMOCTH
9y POTNOPIMOHATBHBIE 3aBUCUMOCTH, UX rpaduku. ['mnepbona. |Mexay BeTUINHAMH.
I'padux pyHkun 'y = X2, OnuchiBaTh XapakTep H3MEHEHMs OIHOW BEIMYUHBI B
Oynxmpny = X4,y = X3,y = VoY =k *rpaduueckoe 3aBUCUMOCTH OT U3MEHEHUs IPYron
. x Pacno3naBath BuUAbl u3ydaeMmblx (GyHKUMHA. I[loka3pIiBaTh
pellieHue YpaBHEHUH U CHCTEM YpaBHEHUH. ™ CXeMATHYECKH I[IOJOKEHHE Ha KOOPAMHATHOM IIOCKOCTH
rpaduKoB byHKIMi BU/JIA! y = X, y = X,
y = \,‘,"E’ y =k
X
Hcnouab3oBarh PyHKIHOHAJIBHO-TPa(HYECKHUE
NpeacTaBJIeHUs IS PELICHUs U UCCIEN0BaHUS YPABHEHUN U
CUCTEM ypaBHEHHH.
IpumensaTy nmudpoBbie pecypchl Uil IOCTPOEHUs IpaduKoB
GbyHKIUH.
IToBTOpPEHME [ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u &|IIpuMeHATHL cmocoObI CPaBHEHMSI 4HCEN, BBIYMCICHUH,

H 00001IeHNe
(6 9)

KJIaCCOB, 0000IICHNE 3HAHMIA.

npeoOpa3oBaHuil BbIpaXKEHUH, peIIeHUs] ypaBHEHHH.
OcyuiecTBASTh CAMOKOHTPOJIb BBINOJIHAEMBIX JICUCTBUN H
CaMONPOBEPKY pe3yibTaTa BBIYMCICHHMH, MpeoOpa3oBaHuil,
ITOCTPOEHHUH.

Pemiate 3agayd W3 peaibHOM  KU3HHM, NPHUMEHATH
MaTeMaTUYeCKUe 3HaHUA JUIA pelleHus 3ajad4 U3 JApYyrux
MIPEAMETOB.

Pemath TeKkcTOBBIC 321a4H, CPDABHUBATH, BLIOMPATH CIIOCOOBI
peneHus 3a1a4u.

9 kaacc (ae menee 102 u)




Ha3Banmue
pa3zaesa (Tembl)
Kypca (4uciao

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

4ac0B)
Yucna u PanyonaneHble yncna, *uppanyoHalbHble YMCIa, KOHEUHbIE U | Pa3BuBaTh mpeacTraBieHdHsi O 4YHCIaX: OT MHOXECTBa
BbIYMCJICHUS. OecKOHEUYHbIE JECSTUYHbIE poou. MHO03K€eCTBO | HATYpaJIbHBIX YUCEJI 0 MHOKECTBA JI€HCTBUTENIbHBIX YUCEIL.
JelicTBUTe/IbHbIE |JACHCTBUTEIBHBIX  YHMCEN;  JECHCTBUTENBHBIE 4YHcla Kak | O3HAKOMHMTbCS c BO3MOYXHOCTBIO MIpEACTaBICHUS
yucaa OECKOHEUHBIE JIeCATHYHBIE JpoOu. B3auMHO 01HO3HAYHOE | IEHCTBUTENBHOTO YHCIa KaK OCCKOHEYHOH IeCATUYHON Apodwu,
9 9) COOTBETCTBUE MEXIY MHOXECTBOM JICUCTBUTEIbHBIX YHCEN U |MPUMEHSATHh [ECATHYHbIE NPUOIMIDKEHUS palMOHATIBHBIX U
MHO’KE€CTBOM TOYEK KOOPJIUHATHOW MPSMOH. UPPALMOHATIbHBIX YHCE.
CpaBHeHuEe  JCWCTBUTENBHBIX  uuceN, apudmeTHueckue |*3anucpiBaTh, CPaBHMBAThH u yHOPSiA0YHUBATh
NEUCTBUS C AEUCTBUTENLHBIMA YUCIaMU.* NEHCTBUTEIILHEIE YHCIa™.
[TpubmmxEénnoe 3HA4YEHHE BEJIMYUHBI, TOYHOCTH | BLIMOJIHATHL, coyeTass YCTHbIE W MHCbMEHHBIE MPUEMBI,
IpUOIMIKEHUS. apupmeTrnyeckue IeMCTBUSI C PALUOHAIBHBIMH YHCIIAMH;
Okpyrnenue uwucen. [lpukuaka M OLEHKa pPE3yJbTATOB |HAXOAWTH 3HAYCHUS CTENEHEH C ILEJIbIMU IOKa3aTelIMU U
BBIYMCIICHHI. KOPHEW; BBIYMCASATH 3HAYCHHS YUCIOBBIX BBIPAKECHUM.
IMosryunTs mnpeacTaBiieHHe O 3HAYUMOCTU JEHCTBUTEIBHBIX
YKcell B IPAaKTUUECKOH 1eATEIbHOCTH YEJI0BEKa.
AHAJIM3UPOBATHL W [€JATh BBIBOABI (110CJIE COBMECTHOIO
aHA/IM3a) O TOYHOCTH MPUOIMHKCHUS JIEUCTBUTEIHHOTO YHCIIA
IIPY PELLICHUH 3aad.
OkpyriasiTe JEHCTBUTEIBHBIE YHCIA, BBINOJHATH NMPUKUIKY
pe3ynbrara  BBIYMCICHUN, ONEHKY 3HAYCHUN  YHMCIIOBBIX
BBIPa)KECHMIA.
3HAKOMHUTBHCA C UCTOPUEN pa3BUTHS MATEMaTHKH.
YpaBHeHus JInneiinoe ypaBHeHue. PemieHune ypaBHeHui, cBopsdmuxcs K|OcBauBaTh, 3alOMHUHATHL M TNPUMEHATh rpaduyeckue
1 HepaBeHCTBA. JIMHENHBIM. MeTOJbl IIPU PELIEHUM YpPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHnus KBanparnoe ypaBHenue. Pemienue ypaBHeHMi, cBoAmIMXCA |(MpU HEOOXOIUMOCTH C ONOPOMl Ha aIrOpuT™M yUeOHBIX
¢ OHOM K KBaJpaTHbIM. bUKBapaTHbIC ypaBHEHUS. JeicTBUi).
nepeMeHHOM *Tlpumepbl  pelieHuss ypaBHEHUW TpeThell u  4eTBEPTOI | Pacmo3HaBaTh 1ieibie U APOOHBIC YPAaBHEHUS.
(14 4) CTETIeHEH pa3IoKEeHHEM Ha MHOKUTEIH. ™ Pemiars JMHeliHbIe M KBaJpaTHbIe YPABHCHUSI, YPABHECHMUS,

Pemenne npo6HO-paliiOHAIbHBIX YpaBHEHUH.
Perienne TeKCTOBBIX 3a/1au alre0panyeckuM METOOM.

CBOISIIMECS K HUM, TMPOCTEHIIHE IpOOHO-paIMOHATBHBIC
yYpaBHEHUSI.
IIpennaraTb BO3MOXHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajad,

OﬁcymaTb HX M pemaTrb TCKCTOBLBIC 3adadd pPa3HbIMU




cnocobamu.
3HAKOMUTBCS € HCTOPHEI pPa3BUTHSI MAaTEMaTUKU

YpaBHenust JluneitHoe ypaBHEHHE ¢ IBYMsI IEPEMEHHBIMU U ero rpaduk. |OcBamBaTh W NMPUMEHSATH MPUEMBI PEHICHUS] CUCTEMBI ABYX
U HePaBeHCTBA. Cucrema ABYX JIMHEWHBIX YPAaBHEHUH C JBYMs MEPEMEHHBIMHU | TUHEHHBIX YPaBHEHUH C BYMsI IEPEMEHHBIMU U CUCTEMBI JABYX
CucremMsl u e¢ peuieHue. PeiieHne cucTeM ABYX ypaBHEHHWH, OJTHO W3 |ypaBHEHHM, B KOTOPBIX OJTHO YPABHECHHE HE SBJISICTCS TUHEUHBIM
yYPaBHEHU i KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (o BU3yaJbHOH OIIOpE).
(14 49) I'padpuaeckass mHTEpHpeTanvsl CHCTEMbl ypaBHeHUH c aByMms | Mcmouib3oBaTh (PYHKIIMOHAIBHO-TpaQUYECKUE TPEACTABICHHS
MepEMEHHBIMHU. JUIsl pellieHUs1 M UCCJIeI0OBAHNS YPABHECHUHN U CUCTEM.
Pemenre TekCTOBBIX 3a7a4 aareOpandecKuM CIiocoO0M. AHAJIM3UPOBATH TEKCTHI 3aa4, pelmaTh X anreOpanyecKum
CIIOCOOOM: MePEeXOAUTh OT CIIOBECHOH (HOPMYITHPOBKHU YCIOBHS
3a/1a4yM K anredpandeckor MOAeNIu MyTEM COCTABICHUS CUCTEMBbI
YPAaBHEHUH; PpemIaTh COCTaBICHHYI) CHUCTEMY YpPAaBHEHUU;
HHTEPIPETUPOBATH PE3YJILTAT.
3HAKOMHUTBCS ¢ HCTOPHEN PAa3BUTH MaTEMaTUKH
YpaBHeHnus YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. Yurarh, 3anMcbiBaTh, MOHUMAThb, HWHTEPNPETHPOBATH
U HePpaBeHCTBA. Jlunelinbie HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX PEIICHHUE. |HEPaBEHCTBA; UCIIOJIb30BAaTh CHMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucTembl JTUHEHHBIX HEPABEHCTB C OAHOW MEPEMEHHOW W WX | BLIMOJIHATH MPeoOpa3oBaHUsS HEPABEHCTB, MCIOJIb30BATh IS
(16 9) pelIeHueE. npeoOpa3oBaHMs CBOMCTBA YMCIOBBIX HEPABEHCTB.
KBagpaTHble HEPABEHCTBA U UX PELIEHUE. Pacno3naBaTh JIMHEMHbBIEC U KBAIPATHHIE HEPABEHCTBA.
I'paduueckass  wHTEpHpeTans HEpPaBEHCTB W cucteM |Pemarb  JMHEHHBIE HEpPaBEHCTBA, CHUCTEMBI  JIMHEWHBIX
HEPaBEHCTB C JBYMs IEPEMEHHBIMHU. HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIMX KBAJPATHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh IIOJYYCHHBIC PEIICHMS.
H3006paxkarh penicHUe HEPABEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM TMPSAMOW, 3amMCbIBATh PEIIEHUE C TOMOIIBIO
CHMBOIJIOB.
Pemath KBajpaTHbIE HEPaBEHCTBA, MCHOJIb3Ys TIpaduyeckue
MpEeACTABJICHHUS.
OcBanBaTh M NPHUMEHSATH HEPABEHCTBA IIpU PEIICHHUH
Pa3IMYHBIX 33/1a4, B TOM YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBanparnunas Qynkuus, e€ rpapuk u cpoiictBa. [lapabona,|Pacno3dHaBaTh BUJIbI U3y4aeMbIX (YHKIHUI; WILTIOCTPUPOBATH
(16 9) KOOPJMHATHI BEPIIUHBI apadOIIbl, 0Ch CHMMETPHH Mapadoibl. |CXeMaTHYeCKH, 00BACHATH PACIONOKEHHE HAa KOOPAMHATHOMN

Crenennple QYHKIUHU C HATypadbHLIMHU IIOKAa3aTelsIMu 2 U 3,
MX TpadMKH ¥ CBOMCTBA.
I'paduxn Gynxumit: y = kx, y = kx + b, ,y = ax®, y = ax’,

wIockocTu rpadukoB GyHKIwmiA Bumaa: Yy = kx, y = kx + b, ,y
=ay = ax, y = J Y = k B 3aBUCHMOCTH OT 3HA4CHHH

X
K02()PUITMEHTOB; OMUCHIBATH MX CBOWCTBA.




y = oY =k

i

Pacno3naBaTh KBaJ[paTHUHYIO QYHKIHIO 1O GOpMYyIIE.
IMpuBoauTh, NpPHMEPHI KBAJAPATUYHBIX 3aBHCUMOCTEH U3
peanbHON )KU3HU, PU3UKHU, TCOMETPHUH.

BoisiBassTh 1 00001maTh 0cOOEHHOCTH rpaduKa KBaJApaTUIHON
byHKIIIM Y = ax® + bx + ¢ (mpy  HEOOXOIUMOCTH  C
HaIPaBJIAIOIIEH TOMOIIIBIO).

Crpoutsn U H300pakaTh cXeMaTH4eCKH rpaduku
KBAJAPATHUHBIX (YHKIHH, 3a0aHHBIX QOopMysIaMu BHma Y = ax?,
y=at+q y=aXx+p)? y=a’+bx+c (upu
HEOOXOMMOCTH C BU3YaJIbHOM 0IOpoii).

AHAIM3MPOBATh W NPHMEHATH CBOMCTBAa  M3YYEHHBIX
GYHKIMA s UX TOCTPOSHHS, B TOM YHCJIE C MOMOIIBIO

U(POBBIX PECYPCOB.

YucioBble
MOCJIE0BATEIBHOC
TH

(15 9)

ITonsATHE YMCIIOBOM NTOCIIEOBATEIBHOCTH.

3amaHue MOCIeq0BaTeNIbHOCTH PEKYpPpPEeHTHOU GdopMynol u
dbopmyI0ii N-TO YiIeHa.

Apudmernueckass U reomeTpuyeckas mnporpeccuu. GopmMynsl
N-ro wieHa apu(METHUECKOW U TE€OMETPHUECKON MPOTPECCHIA,
CYMMBI IIEPBBIX N YICHOB.

*Nz00pakeHne WICHOB apu(PMETHUYECKON W TeOMETPUUECKOM
MIPOrpecCcuil TOUKaMHU Ha KOOPAUHATHOM MIIOCKOCTH.
JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.

Crno>xHbI€ MPOLIEHTHL. *

OcBauBaTh M NPUMEHSATH UHJEKCHbIE 0003HAUCHUS, CTPOUThH
peveBble BBICKA3bIBAHHUS C HCIIOJIb30BAHUEM TEPMHUHOJIOTHUU,
CBSI3aHHOM C MOHSTHUEM IIOC/ICIOBATCILHOCTH.

AHamm3upoBaTh (GopMyiny N-ro ujeHa MOCIeI0BATEIIbHOCTU
WIM  PEeKYppeHTHYIO  (OpMylly MW  BBIYHCIATH  WICHBI
MOCJIEN0OBATENbHOCTEMH, 3aJJaHHBIX STUMH bopmynamu.
YcranaBauBarhb 3aKOHOMEPHOCTh B MOCTPOEHUU
IIOCJIEA0BATEIBHOCTH, €CIIM BBIIIUCAHBI NEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3naBarnb apupMeTUIECKyIO u reOMETPUYECKYIO
MPOTPECCUU TIPH Pa3HBIX CIIOCO0aX 3aaHusl.

Pemarp 3amaun ¢ uUCMoNIb30BaHHEM (OpMya N-TO dYlieHa
apuMeTHuyecKoil U TeOMEeTPUUYECKON Mporpeccui, CyMMBbI
MEPBBIX N YJICHOB C OMOPO HAa CIIPABOYHYIO HHPOPMAILIHUIO.
*W300paxkaTh WICHBl IIOCJEIOBAaTEJIbHOCTH TOYKAaMU Ha
KOOPJIUHATHOMN TUIOCKOCTH™.

PaccmaTpuBare mnpuMepbl NpOLECCOB W SIBJEHHH U3
peanbHON  JKW3HH, WUTIOCTPUPYIOIIME  U3MEHEHHE B
apuMETUIECKON MPOTPECCUH, B TEOMETPUIECKON MPOTPECCUH;
*n300pakaTh COOTBETCTBYIONINE 3aBUCUMOCTH Tpaduuecku™.
Pemars mnpocreiiuMe 3agaymM, CBSA3aHHBIE C YHUCIOBBIMU
MOCJIE0BATEBHOCTSIMA, B TOM YMCIE 3aJayd M3 PEaIbHOU
JKU3HHA c HCIIOJIb30BaHIEM U poBHIX TEXHOJIOTHit




(2JIEKTPOHHBIX Ta0IHII, rPAPUIECKOTO KAIBKYJIATOPA | T.I1.).
*PemiaTh 3371a4u Ha CIIOKHBIE TIPOIECHTHI, B TOM YHUCIIC 3a/1a4l
U3 PEaTbHOM MPAKTHUKH (C UCTIOJIH30BAHUEM KAJIBKYIATOpA). *
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS MATEMAaTUKU.

IloBTOpEHME,
00001IEHME,
CHCTeMaTH3alus
3HAHMH

(18 u)

Yucaa u BbIYUCIeHHs (3aIHCh, CpPaBHEHME, ACHCTBHUS C
I[eﬁCTBHTeHBHBIMPI quciiaMu, 4YuCJIOBasg IpsamMasd, HNPOUCHTHI,
OTHOILICHUSI, IPOIOPIIMHU; OKPYTIICHHE, IIPHOIIMKCHUE, OLICHKA;
pelIeHNEe TeKCTOBBIX 33/1a4 apu(PMETHIECKUM CIIOCOOOM).

Aulredpanyeckue BbIpa:KeHUs (mpeobpazoBanue
aIreOpanyecKrX BhIPAKEHUM, JOIYCTHMbIC 3HAYCHHUS ).
@OyHknuu (IOCTPOEHHE, CBOWCTBAa W3YYEHHBIX (YHKIIHM;
rpaduvecKkoe perieHNe YPaBHEHHI U UX CHCTEM).

OnepupoBaTh NOHATHAMM: MHOXECTBO, IIOAMHOXECTBO,
Olepaluy HaJ MHOXXECTBAMH; WCHOJb30BaTh TIpaduieckoe
IPEJICTaBICHUEe MHOXKECTB JIJIsl ONMKCAHUSI PEaNIbHBIX MPOLIECCOB
W SABICHWH, TpPH pEHICHHH 3a1a4 M3 JPYyrux y4eOHBIX
PEIMETOB.

AKTYaIu3upoBaTh TEPMHUHOJOTMI0O U OCHOBHbIE JeiicTBHS,
CBSI3aHHBbIE € YHCJAMHU: HATypaJbHOE YHCIO, NPOCTOE U
COCTAaBHOE YHCIA, ACIUMOCTb HATypalbHBIX YHUCEN, IMPU3HAKU
JEIMMOCTH, 1IeJI0€ YHCI0, MOAYJIb YHWCIa, OOBIKHOBEHHAs U
JeCATUYHAsL APOOH, CTAaHIAPTHBIA BUJ YHCIA, apU()METHIECKHUI
KBaJIpaTHBIN KOPEHb.

BbInmoJHATL JeiicTBUsI, CPABHUBATHL W YNOPSA0YUBATH
YyHycla, NPEACTaBIATh YWCIA Ha KOOPAWHATHOW MPSIMOM,
OKPYIJIATh  YKCJA; BBINOJHATH TPUKHAKY H  OLEHKY
pe3ynbpTaTa BBIYHCICHUH.

Pemiath TeKCTOBBIE 321a4H apUPMETUIECKUM CIIOCOOOM.
Pemiate mnpakTuyeckHe 3aJa4yM, COJEP)KALIUE IPOLEHTHI,
JOJIM, YacTH, BbIpAXAIOUIMEe 3aBUCHUMOCTH: CKOPOCTb —
BpeMsi — DPACCTOSHUE, II€Ha — KOJUYECTBO — CTOUMOCTD,
00BEM paboThl — BpeMsi — MIPOU3BOJUTENBHOCTD TPYAA.
Pa3ouparp peanbHble KU3HEHHbIE CUTYallUd, (OPMYJIHPOBATH
WX Ha $S3bIKE MaTeMAaTUKH, HAXOAHUTh pEIICHHE, MpPUMEHsA
MaTeMAaTUUYECKUI anmnapaTr, HHTEePNPEeTHPOBATH PE3YJbTAT
OnepupoBaTh MOHSATHUSIMHU: CTENEHb C IIEJIBIM IOKa3aTeleM,
apudmeTnuecKkuit KBaJIpaTHBIN KOPEHb, MHOTOYJIEH,
anreOpandeckast IpoOb, TOKIECTBO.

BbINOHATH OCHOBHBIE JEHCTBHSA: BBIIOJIHATH PACYETHI IO
dbopmynaMm, mpeoOpa3oBBIBATH IIENbIE, APOOHO-pAIMOHATBHBIC
BBIDOKEHUS W  BBIPAXKEHUS C KOPHSIMH, pEal30BHIBATH
pa3joKeHUe MHOroujJeHa Ha MHOXHUTENIHW, B TOM YHCIE C
WCMONIb30BaHWEM (OpMyNl Pa3HOCTH KBAApPaTOB M KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(GOPMAIIHIO);




HaXOJWTh JOIMYCTHMbIE 3HAYEHUS IMEPEMEHHBIX i1 JPOOHO-
paLMOHAIBHBIX BBIPAKEHUM, KOPHEH.

MopaeaupoBath ¢ MOMOILBIO (OPMYNl pealbHbIE IPOLECCHl U
SIBJICHUS.

OnepupoBaTh noHATUAME: QYHKIMSA, rpaduK GYHKLUUHU, HYIU
(GyHKINMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUA, HAUOOJIbIIIEE U HAUMEHbIIIee 3HAYCHUS
GyHKIMU.

AHa/IM3UPOBaTh, CPaBHUBATh, OO0CYXKIaThb  CBOIMCTBa
GYHKIMHA, CTPOUTH UX TPApUKH.

OnepupoBaTh NOHATHSIMH: IIpsMas IPONOPLUOHAIBHOCTD,
oOpaTHas  MPOMOPIMOHAIBHOCTh,  JIMHEHHas  (QyHKOUSA,
KBaJpatuyHas QyHKIMs, napabona, runepooia.

HUcnoan3oBarth, rpadukM Ul ONpPEIEIEHUS  CBOMCTB,
IPOLIECCOB M 3aBHUCUMOCTEW, NIl PEIICHUs 3aJad U3 JAPYTHuX
y4eOHBIX NPEIMETOB U PEATBHOM JKU3HU; MOAEJIHPOBATH C
MOMOIIbIO TpadUKOB peabHbIe MIPOIECCHl U SIBICHHUS.
Boipaxkath popMyaaMu 3aBUCUMOCTHA MEXKAY BEIIMYMHAMH.

[Ipu pa3paboTke pabouelt MporpaMMbl B TEMAaTUYECKOM IUIAHUPOBAHMM JIOJDKHBI OBITh YUYTEHBI BO3MOXKHOCTU HCIIOIH30BAHUS
ANEKTPOHHBIX (IU(PPOBHIX) 00pa30BATEIBHBIX PECYPCOB, SBISIOMUXCA y4eOHO-METOJAMUYECKUMHU MaTepuaiaMu (MyJbTUMEIUIHBIE TTPOTrPaMMBI,
ANEKTPOHHBIE YYEOHUKU W 33layHUKH, DJIEKTPOHHBIE OMOIMOTEKH, BHUPTYyadbHbIe J1a00paTOpUU, UTPOBBIE MPOTPAMMBbI, KOJUIEKIIMH HHU(POBBIX
00pa3oBaTeNbHBIX PECYPCOB), HCIOIB3YEMBIMU I OOYYEHHS W BOCIHMTAHHUS PA3IUYHBIX TPYII TOJH30BATENCH, MPEICTABICHHBIMU B
ANEKTPOHHOM (IIU(POBOM) BHIE U peaATU3yIOMUMU AuaakTHueckue BosMoxHocTu KT, comepskanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBCTBY
00 0Opa3oBaHUM.




TEMATHYECKOEIIVTAHUPOBAHUE

7 KJIACC
KoimuecTBo yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3/ieioB U TeM Beero Kourposbubie | Tpakrayeckue (uudposbie)
NMPOrpamMMbI o0pa3oBaTe/IbHbIE
padoTsbI padoTsbI pecypebi
1 Yucna W BblUMCIEHMS. PanyoHanbHbIE 39 1 bubmuoteka [IOK
qycia https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
2 Koopnunarst 1 rpaguxu. dynkuun 25 1 https://m.eds00.ru/7f415b90
bubnunorexa LIOK
3 AnrebpandecKkue BbIPOKCHUS 26 1 https://m.edso0.ru/7f415b90
bubmuoreka [IOK
4 YPaBHEHHA 1 HEPABCHCTBA 12 1 https:/m.eds00.ru/7f415b90
bubmuoreka [IOK
5 Iorroperme 1 06obmenye ! 1 https://m.eds00.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB 102 5 0

1O MPOI'PAMME



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

8KJIACC

KoauuecTBO 4acoB 3JIeKTp0HHbIe
Nen/m | HammeHoBaHMe pa3/iesioB U TeM NMPOrpaMMbl B Konrpoasnsie | IIpakTuueckune (uudposbie)
cero padoThI padoThI o0pa3oBarTe/bHbIE
pecypcbl
1 AnreOpanyeckue BeIpaXeHUs. AnreOpanyeckast 15 1 bubnmoreka [JOK
IpoOb https://m.edsoo.ru/7f417af8
2 Uucna u Beruncnenus. KpajgpatHele KOpHH 15 E{tlg?//l/(rﬁeeléz ;_cl)oruK/Yf 117af8
3 Uucna u Beiuncienus. CTeneHsb ¢ 1esIbIM 8 1 bubmuoreka [IOK
HIOKa3aTeneM https://m.edsoo.ru/7f417af8
4 VYpaBHenus u HepaBeHcTBa. KBagpaTHbie 19 1 bubnmoreka [JOK
ypaBHeHHs. KBajpaTHBIN TpexXwicH https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. CHCTEMBI 13 bubnmoreka [JOK
ypaBHEHHUI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 Eﬁgﬁ;ﬁ?&i ;_([)OruKﬂf 117af8
bubnmnoreka [JOK
! DyHKIHH. OCHOBHBIE MOHATH S https://m.edsoLc[).ru/7f417af8
bubnnorexa [HOK
8 DymKumn. TuCIOBLIE GyHKIHH 9 https://m.edsg_cl).ruﬂf417af8
bub6nmunorexa LIOK
9 | losropenne 1 obobmenne 6 2 https:/m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102 5 0

1O MPOI'PAMME



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
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9KJIACC

N KoauuecTBo yacoB DJIeKTPOHHbIE
3 HaumeHoBaHue pa3iejioB U TeM MPOrPaMMBbI (uudposbie)
n/n Bcero Kounrtposabhubie | [IpakTnueckue 0GpazoBaTebHbIe
padoThI padoThI pecypeb
. bubmuoreka [IOK
1 UYucna 1 BeruKcieHus. JlelicTBUTENbHbBIE Yncia 9 https://m.eds00.ru/7f419d08
bubnunoreka LIOK
2 | Qynxim 16 1 https://m.eds00.ru/7f419d08
3 VYpaBHeHUs 1 HEpPABEHCTBA. Y PaBHEHHUSI C OJTHOM 1 1 bubnmoreka [JOK
NepEeMEHHOMN https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. CUCTEMbI ypaBHEHUI 14 1 ﬁggg;}?ﬁ?éi g_cl)onlfﬂf 419408
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 Eggg%ﬁ?éi g_cl)oruK/Yf 119408
bubmuoreka [IOK
6 HucnoBble NOCIEIOBATETBHOCTH 15 1 hitps://m.eds00.ru/7f419d08
7 [ToBTOpenue, 060061IeHNE, CCTEMAaTH3ALIUS 18 1 bub6nmmnorexa LIOK
3HAHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 6 0

1O MPOI'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

INOYPOYHOE IIJIAHUPOBAHMUE 7 KJIACC

Ne Tema ypoka KosmuecTBo 4acos Jara DJIeKTPOHHBbIE M (POBHIE
n/n Bcero | KonTpoasnbie | [IpakTuyeckue A o0pa3oBaTe/bHbIE
padoThI padoThI pecypchbl
[ToBTOpEHME M3yYEeHHOTO MaTepuasa 5-6
1 KJIacCOB 1
[ToBTOpeHue u3yueHHoro Marepuana 5-6
2 Krnaccos. /Ipo6u 0OBIKHOBEHHBIC U 1
JECSTHUYHBIE, IEPEXO0/l OT OJAHOM (HOPMBI
3amucu ApoOeit K APyrow.
3 | [lonsTHe palmOHANIBHOTO YKCIIA, 3aIUCh, 1
CpaBHEHHUE, YIIOPSI0UMBAHNE
paMOHABHBIX YHCE.
Apudpmernieckue IeUCTBHS C
4 paloHaIbHBIMU YHCTIAMHU 1
Apubdmerndeckue IeHCTBUS C
5 paloHaIbHBIMU YUCIAMH 1
Apudmernueckue JENUCTBUS v
6 pallMoOHaNbHBIMU uyHMciIamu. Pemienue 3amad 1
W3 peajbHOM NMPAKTHKHN HA YaCTH, Ha IPOOH.
7 | BykBeHHbBIE BBIpaXKEHUS 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41feec
8 [Tepemennsle. JlomycTuMble 3HaYUEHUS 1
nepeMeHHBIX
9 CpaBHeHue, ynopsi0uiBaHue 1
palMOHATIBHBIX YHCEI
10 CpaBHeHuUe, yrops0uuBaHue 1
palMOHAEHBIX YHCET
11 CpaBHeHue, ynopsiiouuBaHue 1

palrOHAJIBHBIX YHUCEJI



https://m.edsoo.ru/7f41feec

12

Pemienne ocCHOBHBIX 3a/1a4 Ha JIpooH,
IIPOIICHTHI U3 PEATbHOM MTPAKTUKH.
[IporieHTsI, 3aMuch MPOLIEHTOB B BHJIE
JIpoOu 1 IpoOH B BUJIC TTPOLICHTOB.

13

Pemenne ocCHOBHBIX 3a/1a4 Ha 1pooH,
MPOLICHTHI U3 PEATbHOU MPAKTUKU

14

Pemenne ocCHOBHBIX 33124 Ha JIpooH,
MPOLEHTHI U3 PEAIbHON MPAKTUKHU

15

Permienne OCHOBHBIX 3ajjad  Ha JIpoOu,
IIPOLICHTBl M3 pEealbHOW IPAKTUKU. 1pH
OCHOBHBIE 3aJ]aud Ha IIPOLIEHTHI, pELICHHE
3a/1a4 U3 peajbHOU NPAKTHUKHU.

16

[Ipu3Haky nenumMocCTH, pa3aoKeHUs
Ha MHO>KMTEJIA HaTYPAIbHBIX YHCET

17

[Ipu3Haky nenumMocCTH, pa3aoKeHUs
Ha MHOXKMTEJIA HaTyPAJIbHBIX YHCET

18

[IpeobpazoBanue OYKBCHHBIX
BBIDOKEHUI,  PAaCKphITHE  CKOOOK U
MIPUBE/ICHUE MOTI00HBIX CJIaraeMbIX.
TO>K/IECTBEHHO PABHBIE BBIPAXKEHMSI, PAaBUIIA
[PACKPBITHSI CKOOOK M TIPUBEICHUS MTOT00HBIX|
ClIaraeMbIX.

bubnunorexa LIOK
https://m.edsoo.ru/7f41fafa

19

[IpeobpazoBanmne OyKBEHHBIX
BBIpaXXEHH, MTpaBUiIa Mpeodpa3zoBaHus
CYMM H IIPOU3BEICHUN, pACKPBITHE
CKOOOK U MIpUBEJICHUE TTOJJOOHBIX
ClJIara€MbIX

bu6mmoteka [IOK
https://m.edsoo.ru/7f41fd70

20

[IpeoOpa3zoBanne OyKBEHHBIX
BBIPAXEHHH, PACKPBITHE CKOOOK U

MMPUBCACHUC HOI[O6HBIX cJiara€MbIX



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

[IpeoOpazoBanne OYKBEHHBIX

21 | BBIp@XXEHHUI, PACKPHITHE CKOOOK U
MIPUBEJICHNE TIOAOOHBIX ClIaragMbIX
99 VYpaBHeHWe, TpaBuWiIa  peoOpa3zoBaHuUs
ypaBHEHHUS, KOPEHb yYpaBHEHUS,
[PaBHOCWJIBHOCTh YPaBHECHMM.
JInHeitHOEe ypaBHEHUE C OJHOMN
23 | mepeMeHHOM, YUCIIO KOPHEH JIMHEHHOTO
YpaBHEHUS, PEIICHUE JIMHEWHBIX
YpaBHEHUI
JInHeitHoe ypaBHEHUE C OJHOMU
24 | mepeMEeHHOM, pelIeHUe TMHEHHBIX EH6H_HOTeKa HOK
" https://m.edsoo.ru/7f420482
JIlunelinoe ypaBHEHUE C OAHOU
25 | mepeMeHHOM, penieHue JIMHEHHBIX
YpaBHEHUI
. bubnnoreka HOK
26 | Pemenue 3a1a4 ¢ TOMONIbIO YPaBHEHUH. hitps://m.eds ;_C[) ru/ 7420646
CocraBreHre ypaBHEHHUH 110 YCIOBUIO " '
3a/1a4H.
. bubmuorexa [{OK
27 | Pemenue 3a1a4 ¢ TOMOIIBIO YPaBHEHHUH https://m.eds00.ru/7f420806
. bubmoreka [IOK
28 | Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHHUH hitps://m.eds00.ru/7f4209a0
. bubmuoreka [{OK
29 | PemeHue 3a1a4 ¢ TOMONIbIO ypaBHEHUN https://m.edsoo.ru/7f420e6e
30 |@opmynsl. IlpencraBneHne 3aBUCUMOCTH
MEXy BeTMUYNHAMU B BUI€ (HOPMYIIBL.
31 | ®opmynsl . Beruncnenus no gpopmynam.
KonTposbHas pabora no treme «Yucaa
32 | 1 BbluMcJeHus. PaunoHnajabHbIe yncia.

ToxnecTrBa»



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e

Peanbubie 3aBucumoctu. [Ipsamas u

33
oOpaTHasi MPONOPIUOHATBHOCTH
34 Peanpnbie 3aBucumoctu. [psmas u
oOparHasi MPONOPIUOHATBHOCTH
. bub6mmoteka LIOK
35 | KoopuuHata TouKH Ha IpMOi https://m.eds00.ru/7f41de76
% |y bu6mmoteka LIOK
HCJIOBBIC IPOMEKYTKH https://m.eds00.ru/7f41dff2
37 | YucnoBble NPOMEXYTKH
33 PaccrosiHue Mex 1y IByMs TOYKaMu
KOOPJIMHATHOM IIPSAMOM
39 PaccrostHue Mex1y I1ByMst TOYKaMu
KOOPJAMHATHOU MPSIMO
bubmuoreka [IOK
40 | Housmue pynKuun https://m.edsoo.ru/7f41ef06
. . bubmuoreka [IOK
41 | Coiictsa pynKumii https://m.eds00.ru/7f41f078
. . bubmuorexa [{OK
42 | Ceoiicea ynKumil https://m.edso0.ru/7f41f1fe
43 | I'paduk QyHKIIUN
44 [IpsimoyromibHas cucreMa KOOpAUHAT bubnuorexkal [OK
Ha r1ockocTH, ocu OX u Oy. AGcuucca https://m.edsoo.ru/7f41el6e
¥ Op/IMHATa TOYKU HA KOOPJHMHATHON
TUTOCKOCTH.
45 IIpssMoyrosibHas cCUCTEMA KOOPIAUHAT bubnnorexal [OK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
46 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmuorexkal [OK
bopmynamu https://m.edsoo.ru/7f41e8a8
47 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmuorexkal [OK

bopmynamu

https://m.edsoo.ru/7f41ed80



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
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[Ipumeps! TpadukoB, 3a7aHHBIX

48 dbopmynamMu 1
49 Urenue Fpa(l)IfKOB pEeaTbHBIX 1 bubnmoreka [JOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
50 Urenue r'pa(pI:IKOB peaJIbHBIX 1
3aBUCHMOCTEH
o1 | Jlnneiinas dymxims . ﬁgggﬁ(rﬁ.?e}éi%?ﬁ?mz?zsz
52 | Jluneiinas dymiuus . ﬁgggﬁﬂ.zziggfl?fwmu
53 [TocTpoenue rpaduka TUHEHHON QYHKIIUN 1 bubnnoreka HOK
I'paduk byukiuu y = kx + b. https://m.edsoo.ru/7f426d1e
[Toctpoenue rpaduka TUHEHHOM
54 P — 1
55 | I'paduk pynkumu y=[x| 1
56 | I'paduk pynkuuum y=[x| 1
57 KonTpoJsbnas pabora no reme 1 bu6mmoreka LIOK
«Koopaunatse! u rpadpuku. OyHKmum» https://m.edsoo.ru/7f41f50a
bub6nmunorexa LIOK
58 | CremneHb ¢ HaTypaJbHBIM MTOKa3aTEIEM 1 https://m.eds00.ru/7f4211de
59 | Crenens ¢ HaTypalIbHBIM MOKa3aTEIEM 1 BH6H.HOTeKa LoK
https://m.edsoo.ru/7f421382
60 | CreneHs c HaTypaIbHBIM TTOKA3aTEIEM 1 BH6H_HOTeKa TOK
https://m.edsoo.ru/7f42154e
61 CBolicTBa CTEIICHH C 1 bubmoreka [IOK
HaTypaJIbHBIM MOKa3aTelieM https://m.edsoo.ru/7f421382
62 CaoiicTBa cTeneHu ¢ 1 bubnuoteka [IOK
HaTypaJbHbBIM ITOKa3aTesIeM https://m.edsoo.ru/7f42154e
63 CBolicTBa CTEIICHH C 1 bubmuoreka [IOK
HaTypaJbHBIM MOKa3aTelieM https://m.edsoo.ru/7f4218be
64 CBolicTBa CTENEHHU ¢ 1

HATypaJbHbIM ITOKA3aTCJIEM



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

CBoiicTBa CTENEHHU C

65 1
HATypaJIbHBIM TOKa3aTelieM
66 | OgHoUICHBI 1
67 | OgHouICHBI 1
68 | Muorounensl. CTereHb> MHOTOYJICHA. 1 Egg;ﬁ?ﬁ?éi;é?ﬁ?f 199760
bubnunoreka LIOK
69 | Muorowrens! 1 https://m.eds00.ru/7f422930
70 Crnoxxenue, BBIMUTaHUE, YMHOKCHHE 1 bubnnoreka HOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
71 CrnoxxeHue, BBIMUTaHUE, YMHOKECHHE 1 bubnunorexa LIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
79 CrnoxxeHnue, BBIMUTaHUE, YMHOKCHHE 1 bubnunorexa LIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
73 CrnoxxeHue, BBIMUTaHUE, YMHOKECHHE 1 bub6nmmoreka LIOK
MHOTOYJIEHOB https://m.edsoo0.ru/7f423182
bubnunorexa LIOK
74 | Pa3noskeHrue MHOTOYICHOB HA MHOXKUTCIIH 1 https://m.eds00.ru/7f423312
bu6mmoteka [IOK
75 | Pa3noskeHre MHOTOYJICHOB HA MHOXKHUTCIIN 1 https://m.edso0.ru/7f4237fe
N ) bubmoreka [IOK
76 | ®opMyIbl COKPAIEHHOTO YMHOKEHHSL: 1 hitps://m.eds00.ru/7f42432a
KBaJIpaT CyMMBI U KBaJpaT Pa3HOCTH.
N bubmoreka [IOK
77| PopmMyJIbl COKPAIIEHHOTO yMHOKCHHS 1 https://m.edsoo.ru/7f42464a
" bubmuorexa [{OK
78 | ®opMyIbl COKPAIEHHOTO YMHOXKEHHS. 1 hitps://m.eds00.ru/7f424c12
dopmylia pa3HOCTH KBAJPaTOB.
" bubmuoteka [JOK
79 | DopMyILl COKPAIIEHHOTO YMHOXKEHHUA 1 https:/m.edso0.ru/7f424fd2
80 | ®opmynbl COKPAIEHHOTO YMHOKEHUS 1



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
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81

DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS

82 | ®opmysbl COKpAMEHHOTO YMHOKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f4251d0
83 KonTpoasHas padora no rteme
«AJredpanyeckue BbIPaKeHUsD
84 JIuneliHOe ypaBHEHUE C IBYMsI bubnuorexa [IOK
IIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427c32
JIuHeliHOe ypaBHEHUE C IBYMsI bubnnoreka [JOK
85 IIEPEMEHHBIMHE U ero rpaduk. JInneinoe https://m.edsoo.ru/7f427e8a
ypaBHEHHE C IBYMsI IEPEMEHHBIMHU H €TI0
rpaduk
Cucrema 1ByX JIMHEHHBIX ypaBHEHUH C bu6mmoreka LIOK
86 JIBYMSI ITEPEMEHHBIMH https://m.edsoo.ru/7f42836¢
Cucrema 1ByX JJUHEHHBIX ypaBHEHHI C
87 JBYMSI TIEpEMEHHBIMA
Cucrema 1ByX JIMHEHHBIX ypaBHEHUH C
8 JIBYMsI IEpEMEHHBIMU
Cucrema 1ByX JTUHEHHBIX ypaBHEHUI C
89 JIBYMs TIEpEMEHHBIMH
90 | PemeHne cucteMm ypaBHEHHI CIIOCOOOM bubmmorexa [OK
https://m.edsoo.ru/7f4284de
M0JICTAHOBKHU.
91 | Pemenue cucrem ypaBHEHUI buomiorexallOK
https://m.edsoo.ru/7f42865a
92 | Pemenue cucrem ypaBHEHUI buomorexallOK
https://m.edsoo.ru/7f4287d6
93 | Pemenue cucrem ypaBHeHui. [Ipumepst
pelIeHHs TEKCTOBBIX 3371a4 ¢ TOMOILBIO
CUCTEM YpaBHEHUM.
94 | Pemenue cucteM ypaBHEHUI



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

KonTpoasHas padora no reme

95 | «YpaBHeHHS U HEepaBeHCTBA»/ 1 Bubmorexa LIOK
p . p https://m.edsoo.ru/7f421044
Bcepoccuiickas nposepounas paboma
96 HroroBasi KOHTpoOJILHas padora/ 1 bubnuoreka [IOK
Bcepoccuiickaa nposepounas paboma https://m.edsoo.ru/7f429c6c
IToBTOpEHKE OCHOBHBIX MOHATUN U
97 | MeTon0B Kypca7 Kiacca, 0000IeHIE 1
3HAHUUI
IToBTOpEHKE OCHOBHBIX MOHATUN U Bu6 110K
08 | MeTonoB Kypca7 Kiacca, 0000IIeHne 1 1 H_HOTeKa
SHAHM https://m.edsoo.ru/7f429f32
N -
9 | Meronoskypea? Kracea, oGobcHe ! Bumorexa LIOK
. ’ https://m.edsoo.ru/7f42a0e0
3HAHUHA
[ToBTOpEHNME OCHOBHBIX MOHITHH H
100 | MeTon10B Kypca7 kiacca, 00o0IeHue 1
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
bub6nmmnorexa LIOK
7 000
101 METOIOBKYpCa /K1accd, 000DIICHIE 1 https://m.edsoo.ru/7f42a27a
3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
bub6nmunorexa LIOK
7 , 0000
102 MeTOH? B Kypea/ racea, 0bobiienme 1 https://m.edso0.ru/7f42a900
3HAHUNA
OBIIEE KOJIMYECTBO YACOB 102

11O MPOI'PAMME



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
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https://m.edsoo.ru/7f42a900

8KJIACC

Ne Tema vooKa Kosmuecrso yacos Jara DJIeKTPOHHBbIEe M (POBHIE
n/n yp Bceero | KontpoabHbie | [IpakTuueckue o0pa3oBaTe/bHbIE
p p H3yYeHHs
padoThI padoThI pecypcsl
1 PanronanbHbie BRIpQXKEHUS U UX 1 bubnunoreka LIOK
npeoOpa3oBanue. Anredpanyeckas 1poOb https://m.edsoo.ru/7f430382
JlonycTrMble 3HaYCHHUS TIEPEMEHHBIX,
2 BXOJILIUX B alredpanyeckue 1
BBIPAYKCHUS
JlomycTiMbie 3HaYCHHS TIEPEMEHHBIX,
3 BXOJISIIMX B aareOpandeckue 1
BBIPAKCHUS
4 OCHOBHOE CBOMCTBO alreOpandecKom 1 bubnnoreka [HOK
IpooH https://m.edsoo.ru/7f4308e6
. bubnuorexal [OK
5 | Coxpamenue apobeid 1 https://m.eds00.ru/7f430a8a
. bubmuoreka [IOK
6 | Coxpamenne apobeii 1 https://m.eds00.ru/7f430f44
N bubmoreka [IOK
7| Coxpamenue npobeit 1 https://m.eds00.ru/7f430f44
3 CnoxeHue, BRBIUUTAaHUE, YMHOKECHHE 1 bubnmnoreka [JOK
U JINICHHE anreOpandeckux Apooeit https://m.edsoo.ru/7f43128c
9 CnoxeHue, BRBIUUTAaHUE, YMHOKECHHE 1 bu6mmoteka [IOK
U JIeNICHHE anredpandeckux Apooei https://m.edsoo.ru/7f4315c0
10 CnoxeHue, BBIUNTaHUE, YMHOKEHHE 1 bubnmnoreka [JOK
U JIeNICHHE anredpandeckux Apooei https://m.edsoo.ru/7f4318c2
1 CroxeHue, BRBIUUTAaHUE, YMHOKCHHE 1 bubnmnoreka [JOK
U JIeNICHHe anredpandeckux Apooei https://m.edsoo.ru/7f431a20
12 [Tpeobpa3zoBanue BbIpaKeHHH, 1 bu6mmorexa [HOK
cojiepXaIux anredpandeckue Ipoou https://m.edsoo.ru/7f43259c
13 [IpeoOpazoBanue BBIpAXKEHUIH, 1 bu6muoreka LIOK

COACPIKAIINX anre6p ANYCCKHEC ,Z[p06I/I

https://m.edso0.ru/7f432736



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736

1 [IpeoOpazoBanue BhIpaKEHUH, 1 bubnnorexal [OK
COZIepIKaIlUX aliredpardeckue 1poou https://m.edsoo.ru/7f432736
15 KonTpoJsbnas pabora no reme 1 bu6mmorexal [OK
«AJreopaunyeckas 1poob» https://m.edsoo.ru/7f431d36
16 | JlelicTBUTCIIbHBIC YKMCIIA 1
17 CpaBHEHHE TCHUCTBUTEIBHBIX YHCEI 1
18 | CpaBHEHHE NCHCTBUTEIBHBIX YHCET 1
19 | [TonsTHE 06 MpPpAIIMOHAILHOM YHCIIC. 1 E’[Ptlggll/llcrﬁeeléigg rKu [7f42eaaa
20 | KBagpaTHbIN KOpEHb U3 YHCIIA 1 BH6H.HOTeKa Lox
https://m.edsoo.ru/7f42d452
21 | Apudmerndeckuii KBaJpaTHBIH KOPEHb 1
22 YpaBHeHue Buaa x*=a 1
23 JecaTruuHble TPUOITKECHUS 1
UPPAMOHATIBHBIX YHCET
24 JecaTruuHble TPUOITKEHHS 1
UPPAIMOHATILHBIX YHCEI
o5 CBOI?IchBa apuPpMETHUECKNX KBaIPATHBIX 1 bubnmnoreka [JOK
KOpHeit https://m.edsoo.ru/7f42d862
%6 CoiicTBa apu(pMeTHIECKUX KBaAPaTHBIX 1 bubnnorexa [HOK
KOpHEH U UX MPUMEHEHUE K https://m.edsoo.ru/7f42d862
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHUN
Y BBIYUCIICHUSM.
97 [TpeoOpazoBaHue YUCIOBBIX BBIPAKEHUH, 1 bubmmoreka LIOK
CoJIepKaINX KBapaTHbIC KOPHH https://m.edsoo.ru/7f42dd26
28 [IpeoOpa3oBaHne YUCIOBBIX BBIPAKEHUH, 1 bu6mmorexa [HOK
COJIeprKalINX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
29 [IpeoOpa3oBaHne YUCIOBBIX BBIPAKEHUH, 1 bu6muoreka [LIOK
COJIepKAINX KBaJPaTHbIC KOPHH https://m.edsoo.ru/7f42e0be
30 [IpeoOpa3oBaHne YUCIOBBIX BHIPAKEHUH, 1 bu6muoreka [LIOK

CoAEpKaIINX KBaPATHbIE KOPHU

https://m.edsoo.ru/7f42e0be



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
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https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be

bub6nunorexa LIOK

31 | Crenens, ¢ nembm moxasaTeneM https://m.edso0.ru/7f4354a4
CBoOMCTBa CTEIICHHU C IIEIbIM II0KA3aTeIICM bubnunorexa LIOK
32 https://m.edsoo.ru/7f435648
CBolicTBa CTEIICHH C IIEJIBIM TOKa3aTelieM bubnuoreka [IOK
33 https://m.edsoo.ru/7f435648
CBoliCTBa CTEIICHU C IEIbIM ITOKa3aTeIeM bubmuoreka [IOK
34 https://m.edsoo.ru/7f435648
CBolicTBa CTEIICHH C IIEJIBIM TTOKa3aTeieM bubnuorexa [IOK
35 https://m.edsoo.ru/7f43599a
CBolicTBa CTEMEHHU C IIEJIbIM MTOKa3aTelIeM bubmuoreka [IOK
36 https://m.edsoo.ru/7f435ed6
CranmapTHas 3anuch ynucia. Pazmepbl
00BEKTOB OKpYyKaroiero Mupa (ot
37 BJIeMeHTapHLII))?)‘I:aCTII/IIIH 110 KOEMI/(I‘ICCKI/IX bubmnorexa LIOK
https://m.edsoo.ru/7f436098
00BEKTOB), UTUTEIILHOCTH MTPOIIECCOB B
OKpPYXKaroIIleM MUpe
38 KonTpoJsbHasi pabora nmo remam bubnuorexkal [OK
«KBaapaTnbie kopHu. CTEneHn» https://m.edsoo.ru/7f42ec80
39 | KBagparHoe ypaBHEHHE bromorexallOK
https://m.edsoo.ru/7f42eela
40 | HenonHoe KBajipaTHOE ypaBHEHUE bubmorexallOK
https://m.edsoo.ru/7f42eela
41 | HenonHoe KBa/ipaTHOE ypaBHEHUE bromorexallOK
https://m.edsoo.ru/7f42eela
42 ®dopMyiia KOpHEN KBaJpaTHOTO bubnnorexal [OK
ypaBHEHUS https://m.edsoo.ru/7f42f158
dopMyita KOpHEH KBaIpaTHOTO bubmmorexal [OK
43 ypaBHEHUS https://m.edsoo.ru/7f42f3f6
44 dopMyiia KOpHEH KBaIpaTHOTO bubmuorexal [OK

ypaBHEHUS

https://m.edsoo.ru/7f42f5a4
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bu6mmoteka LIOK

45 | Teopema Buera 1 https://m.eds00.ru/7f42fef0
bu6mmoreka LIOK
46 | Teopema Buera 1 https://m.edsoL([J.ru/7f430076
47 PeH_IeHI:IC yYpaBHEHUH, CBOASAIINXCS 1 bubnmoreka [JOK
K JITHCHHBIM U KBaJPaTHBIM https://m.edsoo.ru/7f43c542
48 PGH_IGHEIC YpaBHEHUH, CBOJIAIIMXCS 1 bubanorexa [JOK
K JIMHEHHBIM M KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
49 | KBagpatHslii TpEX4iieH 1
50 | KBagpaTHbiii TpEXUIICH, 1
51 Paznoxxenne kBagpaTHOro TPEX WieHa HA 1 bubnnoreka HOK
MHOXHTEIN https://m.edsoo.ru/7f42fd38
59 Paznoxxenne kBagpaTHOro TPEX WieHa HA 1 bubmuoreka [IOK
MHOYKHATEITH https://m.edsoo.ru/7f42fd38
53 [Ipocreiime qpoOHO-palOHATIBHBIE 1 bu6mmoreka LIOK
ypaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiime qpoOHO-palOHATILHBIE 1 bu6mmoreka LIOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 3auz[aq C MMOMOIIILIO 1 bubnmunorexa LIOK
KBaJIPaTHBIX YPaBHECHUI https://m.edsoo.ru/7f42f75¢c
56 Penrenne TeKCTOBBIX 3avz[aq C IIOMOIIBLIO 1 bubnmunorexa LIOK
KBaJIpaTHBIX YpaBHEHUH https://m.edsoo.ru/7f42{8f6
gy | arpomsnan peters 1o s : B LOK
. " https://m.edsoo.ru/7f4301f2
KBagparTHblii Tpex4ieH
JIvuHeitHoe ypaBHEHUE C IBYMS
58 | mepeMeHHbIMH, ero rpadux, 1

IIPUMEPBI PELICHNS] YPABHEHHUN B
LeJIbIX YHCIIaxX



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

59

JInneliHOEe ypaBHEHUE C 1BYMs
HEpPEMEHHBIMH, €ro rpauk,
IIPUMEpHI PEIICHUS] YPaBHEHUH B
LEJIBIX YUCIIax

60

JIuHeitHoe ypaBHEHUE C IBYMsI
NePEMEHHBIMH, €ro rpaduk,
MIpUMEPHI PEIICHUS] YPAaBHEHUM B
HEJIBIX YUCIIaxX

61

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUI € ABYMsI IEPEMEHHBIMU

62

Pemenue cucrem 1ByX JIMHEHHBIX
YPaBHEHHH € ABYMsI IEPEMEHHBIMU

63

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUH € IBYMsI IEPEMEHHBIMU

64

ITpumepsl peleHus: CUCTEM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

65

[Ipumeps! penienus cucreM
HEJIMHEHHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

66

['paduueckas uHTEpNIpETaLINS YpaBHEHUS
C ABYMs IIEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

bub6nmunorexa LIOK
https://m.edsoo.ru/7f43d6d6

67

I'padnyeckas uHTEpHpeTAIUs YpaBHEHUS
C ABYMs IIEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU

bu6mmoteka [IOK
https://m.edsoo.ru/7f43d6d6

68

PemreHne TeKCTOBBIX 33]1a4 C IOMOIIBIO
CHUCTEM ypaBHEHUI

69

PemeHne TeKCTOBBIX 33/1a4 C TOMOIIBIO
CHUCTEM ypaBHEHUI



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemenne TeKCTOBBIX 3aaa4 C IIOMOIIBIO

70 . 1
CUCTEM YpaBHEHUU
71 | YucioBble HEPABEHCTBA U UX CBOMCTBA 1
72 | YucioBble HEPABEHCTBA U UX CBOMCTBA 1
73 | HepaBeHCTBO ¢ OAHOI TepeMEHHOM. 1
PaBHOCHIIBHOCTh HEPABEHCTB.
74 JIuHeitHbIe HEpaBeHCTBA C OJHOM 1 bubnnorexa [JOK
NIEPEMEHHOM M UX PEIICHHUE https://m.edsoo.ru/7f42c692
75 JIuHeitHble HepaBEeHCTBA C OJHOM 1 bubnnoreka HOK
[IEPEMCHHOM M UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JIvHeiiHbIe HEPaBEHCTBA C OJHOM 1
MEPEMEHHOI U UX pelIeHne
77 CucreMbl TUHEHHBIX HEPABEHCTB C OJTHOM 1 bubnnoreka [HOK
IICPEMEHHOM M UX PElIeHUE https://m.edsoo.ru/7f42ch88
78 CucreMbl IMHEHHBIX HEPABEHCTB C OJJHOM 1 bubnmoreka [JOK
HIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C OJTHOM 1
IIEPEMEHHOM U UX pEIICHNE
N300paxenue pemieHus JMHEHHOTO
80 HepalfeHCTBa I/IpI/IX CHCTEMHA YUCIIOBOM 1 Eg@I_I;/OTeIéa L[OKN f42c9e4
npAMOit pS://m.eds00.ru cye
" »
el I Busmorea 10K
pane’ https://m.edsoo.ru/7f42c9e4
TIPSIMOIA
82 KonTpoJsbHasi pabéora nmo remam 1
«HepaBencTBa. Cucrembl ypaBHeHUi»
bubnunorexa LIOK
83 | Honsmue pynium 1 https://m.edsoo.ru/7f433c12
84 O6uacTh ornpeeneHus: 1 MHOKECTBO 1 bubnmnoreka [JOK
3HAYCHUH QYHKIIUH https://m.edsoo.ru/7f433d84
85 | CrocoObI 3a1anust PyHKIHNA 1



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

86

I'padux byHKIIMN

CaoticTBa ()yHKIIUH, HX OTOOpaKeHHE HA

87 rpaduke
YreHne U NOCTPOCHUE
88 N
rpagukoB QyHKIIMIA
89 [Tpumepsl rpadgukoB GyHKITUH,
OTPaXKAIOLINX peabHbIE MPOILIECCHI
o
o | s eumwotte 7o Bora 10K
PATHYIO HpOTIOp https://m.edsoo.ru/7f434bbc
3aBHCHUMOCTH, UX rpaduKu
91 | I'unepbomna
92 ok bubnuoreka [IOK
l'uriepona, y = ~. https://m.eds00.ru/7f4343e2
bubnunorexa LIOK
— 2
93 | I'padux dpymKumm y=x https://m.edsoo.ru/7f434572
q) _ 27 - 37 =Y » Y= IX|;
94 rp};I&)I;IEIIZIgK};Xpe}n;);Hg;szIZILﬂﬁ u buGnuorexa LIOK
N https://m.edsoo.ru/7f434d38
CUCTEM YpaBHEHUU
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
g5 | METOAOB KypCoB 7 1 8 KJ1accoB, bubmmoreka LIOK
00o01eHre 3HaHui/ Beepoccuiickas https://m.edsoo.ru/7f4371aa
npoeepounasn paboma
9% Hrorosasi KoHTpoJIbHAsI padoTa/ bubnnorexa [HOK
Bcepoccuiickan nposepounas paboma https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHSATHI
97 | ¥ METO/IOB KypCOB 7 U 8 KJIaccoB,
000011IeH1Ee 3HAHWI
[ToBTOpEHME OCHOBHBIX ITOHSATHI
but6mmoreka [IOK
Tul
9 | 1 MetozoB KYPCOB FH ¢ KIaccos, https://m.edsoo.ru/7f43736¢
00o011eHne 3HaHU|
[ToBTOpEHME OCHOBHBIX ITOHSATHI Bumorexa LIOK
99 | M METOZOB KypcoB 7 U 8 KJIaccoB,

000011IeH1Ee 3HAHWI

https://m.edso0.ru/7f437510



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510

[ToBTOpEHKME OCHOBHBIX MOHATHIA

100 | ¥ METOJIOB KypCcOB 7 U 8 KJI1accoB 1 bubsmorexa [IOK
. ’ https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHUI
n "
101 1 weTonos kypeos 7 1 § kraccon ! Buroreia LIOK
. ’ https://m.edsoo.ru/7f436b88
0000111eHNe 3HAHNIT
[ToBTOpEHNE OCHOBHBIX MOHSATUI
102 | ¥ METOJOB KypcOB 7 U 8 KJIacCOB, 1 E§6H_I//I/0Teléa H0K/7f 437858
0000111eHNe 3HAHMIT ps.//m.eas00.1
OBIIEE KOJIMYECTBO YACOB 102

I1O ITPOI'PAMME



https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

Bcero

KounTtposbHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
H3yYeHU s

DJIeKTPOHHBbIE I (PPOBHIE
o0pa3oBaTejibHbIE

pecypcsl

PanmonaneHbIe yncia, UppalioHaIbHbIC
4qpciIa, KOHEYHEIE U OECKOHEYHEIE
JECATUYHBIC IPOOH

MHo0ecTBO NJEHCTBUTCIILHBIX YHCEI;
JIEMCTBUTEBHBIE YK CIIa KaK OECKOHEUHBIE
JECSITUUHBIE IpOOU

B3aumMHO 01HO3HAYHOE COOTBETCTBUE
MEX1y MHOYKECTBOM JI€HCTBUTEIIBHBIX
YHCEJl U MHOXXECTBOM TOUYEK
KOOPJIMHATHOU IIPSMOM

CpaBHeHHE J1eHCTBUTENbHBIX YHUCEIL,
apudmMeTHIeCcKue ACUCTBHS C
JICHCTBUTEIILHBIMU YHCITAMU

[TpubnmxEHHOE 3HaYCHNE BETUYHUHBI,
TOYHOCTb MPUOIMKEHUS

Oxpyrienue yncen

Oxpyrienue yncen

o N o1

IIpukuaka v oLleHKA pe3yJIbTaTOB
BBIYMCIIEHUN

R Rk e

IIpukuka u OLleHKa pe3yIbTaTOB
BBIYMCIIEHUN

10

CBOICTBa YETHOCTU M HEYETHOCTU
byHKIUH

11

I'paduku pynxmii: y=Kx, y=kx+b,
y=K/x, y=x*, y=x, y=|x|

12

I'paduku pynknmii: y=KX, y=kx+b,
y=kIx, y=x, y = V%, y=Ix|




I'paduxu pyrxuii: y=kx, y=kx+b,

B yEkix, v,y = VA y=I
I'paduku pyrxmii: y=kx, y=kx+b,
14 - —
y_k/X! y=X3> y= \/X, y_lxl
15 I'paduxu pyrxmuii: y=kx, y=kx+b,
y=kIx, y=x, y = V%, y=Ix|
16 I'paduku q)yHKuHﬁ:_ y=kXx, y=kx+b,
y=k/x, y=x3, y = VX, Y=|X| u ux cpoiicTra
17 KBanparuunas yukius, e€ rpadpuxu bubnnoreka HOK
CBOICTBa https://m.edsoo.ru/7f4396¢6
18 KBanpartuunas ¢pyHkius, e€ rpadpuxu bubmuoreka [IOK
CBOCTBa https://m.edsoo.ru/7f439842
19 KBanparuunas ¢yukius, e€ rpadpuxu bubnnoreka [HOK
CBOHCTBA https://m.edsoo.ru/7f4399b4
20 [Tapabosna, KOOpAMHATHI BEPIIUHBI bubnnoreka [HOK
napaboJIbl, 0Cb CHMMETPHH T1apaboJIbl https://m.edsoo.ru/7f439eb4
1 [TapaGoma, KOOpAUHATHI BEPITUHBI bubnmoreka [JOK
napaboJIIbl, 0Cb CHMMETPHH TapadoIIbl https://m.edsoo.ru/7f43a03a
99 [Tapa6ona, KOOpAUHATHI BEPILNHBI bubmmoreka LIOK
1apaboJibl, 0Cb CHMMETPHH TTapadoIIbI https://m.edsoo.ru/7f43alac
23 [Tapabona, KOOpAUHATHI BEPILNHBI bubnnorexa [HOK
napaboJIIbl, 0Cb CHMMETPHH apadoIIbI https://m.edsoo.ru/7f43a31e
24 [Tapabona, KOOpAUHATHI BEPILNHBI bubmmoreka [LIOK
napaboJIIbl, 0Cb CHMMETPHH apadoIIbl https://m.edsoo.ru/7f43a526
o5 KonTponbnasi padora no teme bubnnorexa [HOK
"®yukuuu" https://m.edsoo.ru/7f43ab84
%6 JIunelinoe ypaBHeHue. Pemenue bu6mmorex LIOK
YpaBHEHU, CBOASLIMXCS K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
7 JIunelinoe ypaBHeHue. Pemenue

ypaBHeHPIﬁ, CBOJSIIUXCS K TUHEHHBIM



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43bf66

08 KBanpatHoe ypaBHeHnue. Peienne bubnnorexa [OK
ypaBHEHUIA, CBOASIIMXCS K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
29 KBanparHoe ypaBHeHue. Pemenue bubnmoreka [JOK
ypaBHEHUIA, CBOASIIMXCS K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
bub6mmoteka LIOK
30 | bukBazpaTHEIC YpaBHCHMS https://m.eds00.ru/7f43c3d0
bub6nunorexa LIOK

31

bukBaapaTHbie ypaBHEHHUS

https://m.edsoo.ru/7f43c3d0

32

[IpuMepsl perieHuss ypaBHEHUN TPEThEU U
YEeTBEPTOM CTENEHEN pa3IoKEHUEM Ha
MHOKUTENH

[Tpumepsl pelieHus: ypaBHEHUN TpeThel 1

33 | 4eTBEPTOM CTENEHEN PA3JIOKEHUEM Ha
MHOKHUTEIIN

34 Pemrenvie 1poO6HO-panOHATEHBIX bu6mmoreka LIOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
Pemrenvie 1poOGHO-panOHATEHBIX bu6mmoreka LIOK

35

YpaBHEHUI

https://m.edsoo.ru/7f43c9b6

36

Perrenue TekcTOBBIX 3a1a4
anreOpanvdecKuM METOJIOM

37

Perienne TeKCTOBBIX 3a/1a4
anredpandeckuM MeTOJIOM

38

Penienne TekCTOBBIX 3a1a4
aﬂre6paI/I‘ICCKI/IM MCTOJ0OM

39

KonTpoJsbnasi pabora no reme
«YpaBHEHHUs C OAHOH NepeMeHHON»

40 YpaBHEHHE C IBYMs ITIEPEMEHHBIMHU U €r0 bubnnorexal [OK

rpaduk https://m.edsoo.ru/7f43d0b4
41 YpaBHEHUE C IByMS IIEPEMEHHBIMU U €0 bubnuotexal [OK

rpaduk https://m.edsoo.ru/7f43d0b4
42 Cucrema 1ByX JIMHENHBIX YpaBHEHUH C

JBYMsI IEPEMEHHBIMU U €€ PEILICHUE



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

CucreMa JIByX JMHEUHBIX YPaBHEHUH C

43 JBYMsI IEPEMEHHBIMU U €€ pEIICHNE
CucreMa JIByX JMHEUHBIX YPaBHEHUH C
44 JBYMsI IEPEMEHHBIMU U €€ pellIeHUE
Cucrema ByX JIMHEHHBIX YypaBHEHUI C
45 JIBYMsI [IEPEMEHHBIMU U €€ pelleHne
Pemenue cucrem a8 ABHEHUI, OHO
46 | U3 KOTOPBIX JII/IHe;I[HZE, }a,lp):[pyroe—’ g bubmorerallOK
BTOpOi CTeTIeHR https://m.edsoo.ru/7f43d23a
Pewienne cucrem 1B ABHEHM, OJTHO
47 | U3 KOTOPBIX HHHeﬁH(})f}e(, }zllpnpyroe _ buGnnorexallOK
BTOpOIf CTeMeHN https://m.edsoo.ru/7f43d55a
Pewmenne cucreM 1ByX ypaBHEHHM, OHO
48 | U3 KOTOPBIX JIMHEWHOE, a IPyroe —
BTOPOM CTENEHU
Pewienue cucrem IByX ypaBHEHHI, OHO
49 | 13 KOTOPBIX JUHEUHOE, & IPYyroe —
BTOPOM CTEIEHU
I'padnyeckast uHTEpHpeTAIUS CUCTEMBI
50 YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU
Pemenue TekcTOBBIX 3a/1a4
51 anre0OpandecKkuM crocooom
5 Pemenue TekcTOBBIX 3a/1a4
5 areOpanyeckuM Crocooom
53 KonTpoJsbHas pa6ora no reme
«CucremMbl ypaBHeHHD»
54 | YucnoBble HEPABEHCTBA U UX CBOMCTBA
55 | YucnoBble HEpaBEHCTBA M UX CBOWCTBA bubmmorexa LOK
https://m.edsoo.ru/7f43ad5a
56 JIuHeliHbIE HEPABEHCTBA C OTHOU bu6muoreka [IOK

MIEPEMEHHOM U MX PEIICHHE

https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08

57 JIuHeiiHbIe HEpaBEeHCTBA C OJHOM bubnnorexa [OK
HIEPEMEHHO U MX peIlCHNE https://m.edsoo.ru/7f43af08
Jlunelinbie HEpaBEHCTBA C OJTHON bubnmoreka [JOK

58

IIEPEMEHHOM U UX PEILCHUE

https://m.edsoo.ru/7f43af08

59

CucreMbl TUHENHBIX HEPABEHCTB C OHON
IIEPEMEHHOM U UX pELICHHE

60

CucreMbl TUHEUHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN M MX PEIICHHE

CucreMbl TUHENHBIX HEPABEHCTB C OJHON

61 MIEPEMEHHOM 1 UX PEIICHHE
bubmuoreka [IOK

62 | KBamparHbie HEpaBEHCTBA U MX PEIICHHE https://m.eds00.ru/7f43b098
bubmuoreka [IOK

63 | KBampaTHble HEpaBEHCTBA M MX PEIICHUE hitps://m.edsoo.ru/7f43b21e
bubmuoreka [IOK

64

KBangparHsle HEpaBEHCTBA U UX PEILIEHUE

https://m.edsoo.ru/7f43b5a2

65

KBa,I[paTHHe HCPABCHCTBA U UX PCHICHUC

66

KBaI[paTHHe HCEPABCHCTBA U UX PCHICHUC

67

I'panyeckas nHTEpHpeTAIUs HEPABEHCTB
Y CHCTEM HEPABEHCTB C ABYMI
NIEPEMEHHBIMU

bu6mmoteka [IOK
https://m.edsoo.ru/7f43b098

68

I'padnueckas uHTEpHpeTAIs HEPABEHCTB
U CHCTEM HEPABEHCTB C JABYMsI
NIEPEMEHHBIMU

69

KonTpoJsbnas pabora no reme
«HepaBencrBa»

70

ITorsgaTue YHUCIOBOM IIOCIENOBATEILHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/7f43e6c6

71

3aI[aHI/Ie OCJIICAOBATCIBbHOCTH
peKyppeHTHOI hopMyIoit u GpopmyIoit N-
'O 4JICHa

bubnunorexa LIOK
https://m.edsoo.ru/7f43ebda



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda

79 Apudmerndeckas 1 reOMeTpHISCKast bubnnorexa [OK
HPOrpecCHr https://m.edsoo.ru/7f43ed7e
Apudmerndeckas 1 reOMeTpHISCKast bubnmoreka [JOK

73

HPOrpeCcCHU

https://m.edsoo.ru/7f43f3b4

74

@opmyIiel N-To yiieHa apu(PMEeTHIECKON U
reOMETPUUYECKON TPOrpecCrii, CyMMBbI
IIEPBBIX N YJIECHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f43f58a

75

®dopmybl N-T0 YieHa apuhMEeTUIECKON U
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI
MEPBBIX N YJICHOB

bubnunorexa LIOK
https://m.edsoo.ru/7f43ef2c

76

@opmyIiel N-TO wieHa apuQMEeTHIECKON U
TEOMETPUUYECKOHN NPOTPECCUI, CYyMMBI
IIEPBBIX N YWICHOB

bubnunorexa LIOK
https://m.edsoo.ru/7f43f0c6

77

@opmynsl N-T0 uieHa apupMETHIECKON U
TEOMETPUUYECKOI MPOTrpecCcHii, CyMMBbI
MEPBBIX N WICHOB

bubnunorexa LIOK
https://m.edsoo.ru/7f43f72e

78

@opmyIiel N-TO WwieHa apuPMEeTHIECKON U
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI
IIEPBBIX N YJICHOB

bubnunorexa LIOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4ieHOB apuPpMETHIECKOH U
T€OMETPUYECKON IIPOrPECCUM TOUKAMHU Ha
KOOPAMHATHOM IIOCKOCTH

80

N300pakeHne 4ieHOB apuPpMETHIECKOH U
T€OMETPUYECKON IIPOrPECCU TOUKAMHU Ha
KOOPJAMHATHOU IIJIOCKOCTH

81 | JIuHeWHbI 1 SKCTIOHEHIIMATBHBIA POCT
8 | C but6mmoreka [IOK
JIOPKHBIC TIPOCHTBI https://m.edso0.ru/7f43fe0e
83 | C but6mmoreka [IOK
JIOPKHBIC TIPOTICHTRI https://m.edso0.ru/7f4401a6
KonTpoJsbHas pa6ora no teme bubmuorexal [OK

84

«HHcI0BbIE MOCIET0BATEIbHOCTID)

https://m.edsoo.ru/7f440418



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

85

[ToBTOpEeHME, 0000IICHUE 1
CHCTEeMAaTU3alMs 3HaHUH. 3aIIkCh,
CpaBHEHHUE, ACHCTBUSA C
JIEUCTBUTEILHBIMH YMCIIAMH, YUCIIOBAs
npsiMast

86

[ToBTOpeHue, 0600IICHNE 1
cucremarusanus 3HaHui. [IpoueHTsl,
OTHOILICHHUS, IPOIIOPLUHU

87

[ToBTOpEHME, 0000IICHUE 1
cucreMaTm3anus 3HaHui. OKpyricHue,
npHOJIMKEHUE, OlCHKA

88

[ToBTOpeHue, 0600IICHNE 1
cucTeMaru3anusa 3Hannii. Pemenne
TEKCTOBBIX 33124 apU(PMETHUSCKUM
crrocoooM

bubmuoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEHME, 0000IIICHUE 1
cucTeMaru3anys 3HaHui. Perrenne
TekcToBBIX 33124 apu(PMETHUECKUM
CII0COOOM

bubnunorexa LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3Hanuil. Pemenue
TEKCTOBBIX 3371a4 apU(PMETHIECCKIM
crrocoboM

bu6mmoteka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, o6obIIeHNE 1
CUCTeMaTH3aIHsl 3HAaHHH.
[IpeobpazoBanue anredpanueckux
BBIpXEHUH, JOMyCTUMbIC 3HAUECHUS

bubmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenwme, 0600IIEHNE U
CUCTEeMAaTH3aIHsI 3HAHUH.
[IpeoOpazoBanue anredOpanyecKux
BBIpaKEHUH, JOMyCTUMbBIC 3HAUCHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHue, o6odIIeHNE U
cUCTeMaTH3aIlus 3HaHUH.

but6mmoreka [IOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[IpeoOpazoBanue anredbpanyecKux
BBIPKCHUH, OMYCTUMbBIC 3HAUCHUS

94

[ToBTOpenue, 0600IICHNE 1
CHCTEMAaTH3allMs 3HAHUH.
[IpeoOpazoBanue anredpandecKux
BBIPKEHHH, JOMYCTUMbIC 3HAYCHHS

bu6mmoteka LIOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpEHME, 0000IICHUE 1
cucreMarusanus 3HaHui. OyHKImu:
IIOCTPOEHUE, CBOMCTBA U3 YYEHHBIX

byHKIUH

bubnunoreka LIOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpEHHE, 0000IICHUE 1
cucreMaru3anus 3HaHui. OyHKImu:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIUH

bubnuoreka [LIOK
https://m.edsoo.ru/7f444f44

97

IToBTOpEHHE, 0000IICHUE U
cucreMaru3anus 3HaHui. OyHKIuu:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX
byHKIUH

bubnunorexa LIOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpenue, o6obIIeHNE 1
cucreMaru3anus 3HaHui. OyHKImu:
MOCTPOEHNE, CBOMCTBA N3YyUYEHHBIX

byHKIUH

bubmortexal [OK
https://m.edsoo.ru/7f4452¢6

99

[ToBTOpenue, 060061IeHUE U

cuctemaruzaius 3uanuil. ['padpuueckoe

peaicHuc ypaBHeHI/Iﬁ 1 UX CUCTEM

bu6mmorexal [OK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, 060061IeHUE U

cucreMaTu3anus 3Hanui. ['papudaeckoe

penieHne ypaBHEHHU U UX CUCTEM

101

Hrorosasi KOHTpoOJIbHAsSI padoTa

102

O0001IeHME U CUCTEMATU3ALNS 3HAHUN

OBLIEE KOJIMYECTBO YACOB

11O ITPOI'PAMME

102



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
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MMPOBEPAEMBIETPEBOBAHUAKPE3YJBTATAMOCBOEHUSOCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

7TKJIACC
Kon .
NPOBEPSIEMOro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOEHUs 0CHOBHOI
pesybTaTa 00pa3oBaTeJIbHOM POrPaMMbI OCHOBHOTI'0 00111ero 00pa3oBaHus
1 Hucna 1 BBIYUCICHUS
BbInonHATh, coderas yCTHbIE U IMCbMEHHBIE IPUEMBI, apu(pMeTHIecKre
11 JEICTBUS C pallMOHAIbHBIMU YHCIaMU
HaxoauTp 3HaYeHUs YMCIIOBBIX BBIPAKEHUH, MPUMEHATH pa3HOOOpa3HbIe
1.2 Croco0bl ¥ TPUEMBI BBIYMCICHHUS 3HAYCHUH JAPOOHBIX BBIPAKECHUH,
coJiepKalX OOBIKHOBEHHbIE U AECATUYHBIE ApO0H
Ilepexoguts oT onHOH  (opMbl 3amucu  yuWced K  Apyrou
1.3 (mpeoOpa3oBbIBATH JECATHYHYIO IpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAacCTHOCTH, B OECKOHEUHYIO
JECSITHUHYIO IPOOB)
14 CpaBHUBATh U YIOPSAI0YNBATH PallMOHAIbHbBIE YUCIIA
15 OKpyriaTh yucia
BbINONMHATE NPUKHMIKY M OLIEHKY pe3yjbTaTa BbIUHCICHHUM, OLIEHKY
1.6 3HAQ4YECHMI YHUCIIOBBIX BBIPAKCHUMN. BBITOIHATE JEUCTBUSA CO CTEIEHAMU C
HaTypaJIbHBIMU IOKa3aTeIIIMU
[IpuMeHAT NpU3HAKK  JEIUMOCTH, pAa3IOKEHUE HAa  MHOXKHTENN
L7 HaTypaJIbHBIX YHCEIT
Pemarp npakTHKO-OpUEHTUPOBAHHBIE 337a4H, CBA3aHHbBIE C OTHOLICHHEM
BEJIMYUH, IPONOPLUOHATIEHOCTHIO BEJIMYUH, MIPOLIEHTaMH,
18 MHTEPIPETUPOBATh PE3YJIBTATHI PEIICHUS 3a7a4 C Y4ETOM OIpPaHUYECHUH,
CBSI3aHHBIX CO CBOMCTBAaMHU paccMaTpPUBAEMbIX 0OBEKTOB
2 Anrebpanyeckue BbIpaKEHUS
Hcnonb3oBare  anreOpanveckyrd  TEPMHHOJIOTHIO M CHUMBOJIUKY,
2.1 MPUMEHSTH €€ B IPOLIECCE OCBOCHMS Y4eOHOT0 MaTeprala
HaxoauTs 3HaueHust OyKBEHHBIX BBIPaKEHUH MTPH 3aJJaHHBIX 3HAUEHUSIX
2.2 IIEPEMEHHBIX
BbimonHATe  mpeoOpa3oBaHMsA  LIENOTO0  BBIPAXEHUS B MHOTOWIEH
2.3 IIPUBEJCHUEM TOJJOOHBIX CJIaraeMbIX, pACKPbITHEM CKOOOK
BbINOTHATE YMHOKEHHE OTHOWIEHA HA MHOTOWIEH M MHOTOWJIEHA Ha
24 MHOTOYJIEH, TPUMEHATH POPMYJIIBI KBaIpaTa CYMMBI U KBajipaTa pa3HOCTH
OcyiecTBIATh pa3jaoKEHUE MHOIOWIEHOB HAa MHOXHUTEIN C IMOMOILBIO
2.5 BBIHECEHHs 32 CKOOKHM OOIEro MHOXHUTENsS, TPYNIUPOBKU ClIaraeMablXx,
MpUMEHEHUsI (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
[TpumeHnsaTH IpeodpazoBaHKUs MHOTOUWIEHOB JUIS PELICHUS PA3TUYHbIX
26 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX NIPEAMETOB, U3 PEabHON IPAKTUKU
Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYpAIbHBIMU MOKA3aTENSIMU [T
2.7 npeoOpa3oBaHus BhIPAKEHHH
3 YpaBHEHUS U HEPABEHCTBA




Pemates nuHeliHbIe ypaBHEHUS ¢ OJHON IEPEMEHHOM, MPUMEHSS TpaBUiIa
3.1 Iepexo/ia OT UCXOJHOTO YPaBHEHHUS K paBHOCWIbBHOMY eMmy. [IpoBepsTs,
SBJIACTCS JIM YUCIIO KOPHEM YPaBHEHUS
[TpumensTh rpaduyeckre METOAbI P PEIICHUH JTUHEHHBIX YpaBHEHUH 1
3.2 HX CUCTEM
[TonGupats mpuMepsl Map Yuces, ABISIOIIUXCS peIlieHueM JTMHEHHOI0
3.3 YPaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPAMHATHON IJIOCKOCTU IpaUK JIMHEHHOTO ypaBHEHHS C
3.4 IBYMSl TIEPEMEHHBIMHU; TOJB3YSICh TpaUKOM, MPUBOAUTH MPUMEPHI
pELICHNs ypaBHEHUS
Pemrate cucteMsl IByX JTMHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMH, B
35 TOM 4HCIIe TpaduIecKu
CocraBiATh M pemiarh JIMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUI IO YCIOBHUIO 3aJaud, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJIy4YCHHbIN pe3ynbTar
4 Koopaunats! u rpaguku. OyHkimm
N300paxaTh Ha KOOPAWHATHOM TMPSAMON TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpAMHATaM, JYy4YHM, OTPE3KH, HHTEpBaibl, 3allUCHIBAaTh
YHCIJIOBBIE IPOMEKYTKH Ha alNreOpandeckoM si3bIKe
4.2 OTmeuaTh B KOOPIMHATHOM IJIOCKOCTH TOYKH I10 3a/IaHHBIM KOOpIUHATaM
4.3 Crpouts rpaduku muHeHHBIX QyHKIHNA. CTpouTh Tpaduk QyHKIUN Y=|X|
OnuceiBaTh C NOMOLIBI (DYHKIMH M3BECTHBIE 3aBUCHUMOCTU MEXIY
4.4 BEJIMYMHAMHU: CKOpPOCTb, BpEMs, pACCTOSHUE, LEHYy, KOJUYECTBO,
CTOUMOCTb, IIPOU3BOJIUTENILHOCTD, BpeMsi, 00BbEM padbOThI
4.5 HaxoauTs 3HaueHune QyHKIMM [0 3HAYESHUIO €€ apryMeHTa
[lonumars  rpaduyeckuii  cnocod®  NPEACTaBICHHUS UM aHAINW3A
4.6 nH(popManuy, U3BJIEKaTb M HMHTEPOPETUPOBATH HHMOpMaLMIO U3
rpauKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEH
8KJIACC
Kon .
IpoBepseMOro IIpoBepsiembie Npe/METHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna 1 BBIYUCICHUS
Hcnonp3oBate HayvaJbHbIE IIPEJICTaBICHUS 0 MHO’KECTBE
11 JNEHCTBUTENBHBIX YHCEN JUIsl CpPaBHEHHUS, OKPYIJIEHHS U BBIYMCIICHUH,
n300pakaTh JICHCTBUTENIbHBIE YHCIIA TOUKAMH Ha KOOPIUHATHOM MPSIMOii
[IpumeHsTh MOHATHE apU(PMETHUECKOTO KBaIPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHU, UCTIOJIb3Ys PU HEOOXOIUMOCTH KaJbKYISATOP,
12 BBITIOJIHATH MpeoOpa3oBaHuUs BbIpAKEHUM, COJIEpIKalINX KBaApaTHbIE
KOPHM, UCIIOJIb3YS] CBOMCTBA KOPHEM
Hcnonb30Bath 3anucu 6OIBIINX U MAJIBIX YHCEN C TOMOUIBIO AECATUYHBIX
13 npobeii u creneneii yncna 10
2 Anrebpanyeckue BhIpaKEHUs




[IpuMeHATH NOHSTHE CTENICHHU C IIEJIbIM II0KA3aTENEM, BBIIOIHATD
2.1 npeoOpa3oBaHUsl  BBIPAKEHUM, COAEpXKALMX CTENEHH C  LEIbIM
1I0Ka3aTeseM
BbIMONMHATE ~ TOXIECTBEHHBIE  NPEOOpa3oBaHMsl  PALMOHAIBHBIX
2.2 BBIDQ)XEHUII Ha OCHOBE IIPaBUJI JAEHCTBMM HajJ MHOIOYICHAMHU U
anreOpandecKuMu ApoOsIMu
2.3 PackianpiBaTe KBafpaTHbIN TPEX YJIEH HA MHOKUTEIN
[TpumensaTs npeoOpa3oBaHus BBIPAKESHUH IS pEIICHHS PAa3IMYHbBIX 33/1a4
24 13 MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3 PEATbHOMN MPAKTHKH
3 VYpaBHEHUS U HEPaBEHCTBA
31 Pemrats nuHeiiHbIe, KBapaTHbIC YpaBHEHUS U pallMOHATLHbIC YPABHCHHS,
CBOJSIIIMECS K HUM, CHCTEMBI JIBYX YPaBHEHHH C IByMs NIEPEMEHHBIMH
[IpoBomuTh HpoOCTEHIIME  HCCIENOBAaHUS yPAaBHEHUHM M CHUCTEM
yYpaBHEHHIA, B TOM YHCIIE C IPUMEHEHHEM TpapuUeCKUX MpPeCTaBICHUN
3.2 (ycraHaBiauBaTh, HMEET JIM YpaBHEHUE WJIM CHUCTEMa ypaBHEHUMH
pellIeHus, €ClI UMEET, TO CKOJIbKO, U ITPOYEE)
[lepexoauTh OT ClIOBECHOM (POPMYJIMPOBKHU 3a/1a4u K €€ anreOpanyeckon
MOJIEJIA C MTOMOILBIO COCTAaBJIEHUS] YPAaBHEHUs WM CUCTEMbl ypaBHEHUH,
3.3 WHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM 3aJa4d IOJTyYSHHBIH
pe3ynbTar
[IpuMeHsTH CBOWCTBA YUCIIOBBIX HEPABEHCTB JISi CPABHEHUS, OICHKH,
3.4 pelaTh JUHEHHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOW M HUX CUCTEMBI,
JaBaTh TpapUUECcKyr0 WIUTIOCTPALMIO MHOXKECTBA PEIICHNH HEPaBeHCTBA,
CucTteMbl HEpaBEHCTB
4 OyHKIUU
[lornMaTh W WCMONB30BaTh (YHKIMOHAJIBHBIE TOHATHS U SI3BIK
4.1 (TepMHMHBI, CHMBOJIMYECKHE OOO3HAuUeHMsI), ONpEAETATh 3HaYeHUE
(GYHKINU 10 3HAYEHHUIO apTyMEHTa, OMpPEeNsATh CBOWCTBA (DYHKIIMH TI0
e€ rpaduky
Crpouts rpaduku 3JeMEeHTapHbIX PYHKIMHI BUIA:
4.2 y=k/x, y=x?, y=x>, y=|X|, ONUCHIBaTh CBOICTBA YHCIOBOU (DYHKIIHH IO
e€ rpaduky
9KJIACC
Kon .
HpOBEpSIEMOTo IIpoBepsiemble NpeMETHBIE Pe3y.IbTATLI 0CBOSHHS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna 1 BBIYUCIICHUS
11 CpaBHUBATh U yIOPAA0YMBATh PALMOHATIBHbBIE UPPALIMOHATIBHBIE YHCIIA
BeinonusaTte apupmeTnyeckre AeicTBUS C pallMOHAIBLHBIMHU YUCIIaMH,
1.2 coyeTrasl yCTHbIE M MMCbMEHHBIE TPUEMBI, BBIITOJIHATH BBIYUCICHUS C
UppaIMOHATEHBIMHU YUCIIAMH
HaxonuTh 3HaueHHsI CTEMEHEH C LEeNbIMU MTOKa3aTeIsIMU U KOpHEHd,
13 BBIYUCIISATH 3HAUEHUS YUCIIOBBIX BBIPAKEHUH




14

OKpyraTh 1eUCTBUTENIbHBIC YHCIIA, BHIIOJIHITH NIPUKUIKY pe3yIbTaTa
BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKCHUN

YpaBHEHUs U HEPABEHCTBA

2.1

Pemate nuHeliHbIe U KBaJpaTHbIC YPaBHEHUS, YPABHEHUS, CBOSIIIUECS K
HUM, MPOCTEUIINE TPOOHO-PAllMOHANBHBIE YPABHEHHUS

2.2

Pewrars cucTeMbl IByX JIMHEHHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU U
CHUCTEMBbl JIBYX YpPaBHEHHUH, B KOTOPBHIX OJHO YpaBHEHHE HE SIBISACTCS
JIMHENHBIM

2.3

Pemarh TekcTOBBIC 3amaud alreOpanvdeckKuM CIIOCOOOM C TIOMOIIBIO
COCTABJICHUSI YPAaBHCHUS WJIM CHUCTEMbI [BYX YpaBHEHHH C JByMs
NEPEMCHHBIMU

2.4

[IpoBoguTh mpocTEeWIIME  MCCIEAOBAHMUS  YPAaBHEHUH U CHCTEM
YpaBHEHHUM, B TOM YHCIIE C IPUMEHEHUEM rpapUuecKuX MpecTaBIeHUN
(HammpuMep, yCTaHaBIUBaTb, HMEET JIM YypaBHEHME WM CHUCTEMa
YpaBHEHUH pEILLIEHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemiate nuHeliHble HEpaBeHCTBA, KBaApaTHbIE HEPABEHCTBA, U300paxaTh
pelIeHUE HEPABEHCTB HA 4YMCIIOBOM IIPSIMOM, 3aIlMCHIBATh PEIICHHUE C
IIOMOILBK CUMBOJIOB

2.6

Pemate cuCTEMBI JTMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIOYAIOIIKUEC KBAAPATHOC HEPABCHCTBO, I/I306pa)I(aTL PCHICHUEC CUCTCMbI
HCPAaBCHCTB Ha YHCI0BOH HpﬂMOﬁ, 3alIMCbIBAThL PCIICHHUEC C IMMOMOIIBIO
CHMBOJIOB

2.7

Hcnonb3oBaTh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

PacrniozHaBaTh QyHKIMM H3ydeHHBIX BUJOB. [loKka3bIBaTh cXxeMaTH4YECKU
pacrosoXKeHue Ha KOOPAUHATHOM MJIOCKOCTH rpadpukoB GyHKUIMN BUAA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCUMOCTH OT 3HAYECHHI
K03 (UIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLIUI

3.2

[Toka3pIBaTh CXeMaTHYECKH PACTIONIOKEHHE Ha KOOPAMHATHOM TIOCKOCTH
rpadukoB GyHKIMHI BUga y=VYX, y=|X| 1 OMHUChIBaTh CBOMCTBA (QYHKIMIA

3.3

Crpouth u u300paXkaThb CXEMaTHYECKH TIpapUKu KBaJpaTHUHBIX
(GyHKLIMH, OMMCHIBATH CBOMCTBA KBaJpaTHUHBIX (YHKIMA 1O HX

rpadukam

3.4

Pacnio3HaBaTh KBaJpaTHMyHYylO (YHKIHMIO 1O ¢opMmyne, HpPUBOAUTH
IpUMephbl KBaJpaTUYHBIX (PYHKUMH M3 peasibHOM KU3HU, (U3HKW,
reOMETPUH

Apudmerndeckas 1 reoMeTpudecKas Iporpeccuu

41

Pacrio3naBath apu(pMETHICCKYIO B TEOMETPHYECKYIO MTPOTPECCHU TIPH
Pa3HBIX crioco0ax 3agaHus

4.2

BBINONMHATE BBIYUCIIEHUST C HCIIOJIb30BaHMEM (OpMysl N-rO 4ieHa
apu@MeTHIecKoil U TeoMEeTpPUYECKON Hporpeccuii, CyMMbI MEpPBBIX N
YJICHOB

4.3

N300pakath 4eHbl MOCIEA0BATEILHOCTH TOYKAaMHU Ha KOOPIMHATHOM
IUIOCKOCTH

4.4

Pemarp 3amaum, cBsi3aHHBIE C YKCIOBBIMHU IOCJEI0BATEIbHOCTSIMH, B
TOM 4YHClIe 3aJaud U3 peajlbHOW JKM3HM (C HCIIOJIb30BAaHHEM
KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIESJIEMEHTBICOJAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblil 3JIeMEHT COJAEPKAHUSA
1 Uucna 1 BBIYUCICHUSA
JlpoOu OOBIKHOBEHHbIE M JI€CATUYHBIE, MEPEX0] OT OJHOW (OpMBI 3amucu
1.1 npobeit k npyroil. IloHsTHe panMOHAIBLHOTO YHCIA, 3alUCh, CPaBHEHUE,
YIOPAAOYMBAaHUE PALIMOHAIIBHBIX YHCEI
Apudmernueckre AeHCTBUS ¢ pallMOHATIBHBIME YKcIaMu. Pemenue 3anau u3
12 peanbHOM MPAaKTUKU HA YaCTH, Ha IpooU
CreneHb C HaTypaJbHBIM IIOKa3aTeleM: OmpeseneHue, mpeoOpazoBaHKe
13 BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBIINX YHCEel
IIponeHTsl, 3aIuCh NPOLEHTOB B BUAE APOOH U ApoOU B BHJIE MPOLEHTOB. Tpu
14 OCHOBHBI€ 3a/1a4M Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEalbHOU NPAKTUKU
[IpuMeHeHne IpU3HAKOB ACIUMOCTH, Pa3I0KEHUE HA MHOKHUTEIH
15 HaTypaJIbHBIX YUCET
PeanmpHple  3aBHCMMOCTH, B TOM  4YWCle mpsiMas W oOparHas
16 pONOPLHOHAIILHOCTHU
2 AnrebpanyecKkie BhIpaKEeHHS
91 IlepemeHHBIE, UNCIIOBOE 3HAUEHUE BBIPAXKECHMS C IEPEMEHHON. JlomycTumble
3HA4YEHMSI IEPEMEHHBIX
[IpencraBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMH B BHIEC (HOPMYIIBL
2.2 Beruucnienus no popmynam
2.3 ITpeoOpa3oBanue OyKBEHHBIX BbIPAXKEHUH, TOKAECTBEHHO PAaBHbIE BBIPAKECHHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIBHBIM [T0KA3aTeNEM
OpnowieHsl 1 MHOrouwieHsl. CreneHs MHOrowieHa. CioeHue, BHIYMTAHNUE,
2.5 YMHOK€HHE MHOTOYJICHOB
26 @opMyIIbl COKpPAIIEHHOTO YMHOXEHUS: KBaApaT CYMMBI U KBaJpaT Pa3HOCTH.
' ®opMyia pa3HOCTH KBagpaToB. Pa3nokeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHUS
31 YpaBHEHHE, KOPEHb YPaBHEHHA, TIpaBAIa npeoOpa3oBaHUsl  ypaBHEHHS,
PaBHOCUIILHOCTb YPaBHEHUM
3.9 JIuHeitHOE ypaBHEHUE C OJHOM MEPEMEHHOM, YHCIIO KOPHEUN JIMHEHHOTO
' YPaBHEHUs, PEIICHNUE JINHEWHBIX YPaBHEHUU
CocraBiieHne ypaBHEHUH 110 yCIOBUIO 3aa4i. Perienne TeKCTOBBIX 3a7a4 ¢
3.3 IMOMOILBIO YPABHEHUI
3.4 JIuHeitHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 rpaduk
Cucrema nByX JMHEHHBIX YpPaBHEHMI C JABYMsS IEpEMEHHbIMH. Pemenue
3.5 CHCTEM YpaBHEHHUI crocoOOM MOACTaHOBKH. [IpuMepbl perieHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaguku. OyHkimm
4.1 Koopannara Toukn Ha npsmoun
Yucnossle npoMeKyTKH. PaccTossHME MeX Ty IByMsI TOUKAMH KOOPJAMHATHON
4.2 MIPSIMOU




43 [IpsmoyronbHas cucrema koopauHar, ocu OX u Oy. AGciucca 1 opuHaTa
' TOYKU Ha KOOPAWHATHOH MJIOCKOCTH
44 [Tpumeps! rpadukoB, 3aganHbIX Gopmynamu. YteHne rpaduKoB peabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuu. 'paduk ¢pynknuu. CBoiicTBa GyHKIUI
4.6 JIuneitnas pynxnus, e€ rpaduk. ['padux pynkuum y=[x|
4.7 I'paduueckoe pereHne TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUI
8KJIACC
Kon IIpoBepsieMblii 31eMEeHT COAEPAKAHUS
1 Yucna v BBIMUCIECHUS
11 KBanpaThsiii kopeHnb u3 uncia. [lonarue o0 uppanuoHaIbHOM YHCIIE.
' JecaTudnbie TPpUOIMKESHUS UPPAMOHATIBHBIX YHCEIT
CaoiicTBa apuMeTHUECKUX KBaIPAaTHBIX KOPHEH U UX IPUMEHEHHE K
12 peoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCICHUAM. [leiicTBUTENbHBIE
qycia
1.3 Crenens C 1eNIbIM TTOKa3aTesieM 1 ¢ cBoicTBa. CTaHaapTHas 3alUCh YUCTa
2 Anrebpanyeckue BhIpaKCHHUS
2.1 KBanpaTHblil TpEX uiieH, pa3oKeHHe KBaJpaTHOIO TPEX WieHa Ha MHOXKUTEIH
2.2 Anrebpanueckas poOb. OCHOBHOE CBOMCTBO airedpandeckoit 1poou
2.3 CrnosxeHue, BBIMUTaHHE, YMHOXKEHUE, JIeJIeHUE alredpandeckux apooeit
2.4 PannonanbHble BoIpaykeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO ypaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHMH, CBOIAIINUXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [Tpocreiimme 1poGHO-pallMOHANIBHbIE YPaBHEHHS
I'paduueckas uHTEpHIpETALIUs YpaBHEHUH € ABYMS MIEPEMEHHBIMU M CUCTEM
3.4 JMHENHBIX YPABHEHUH C ABYMs iepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemrenune TeKCTOBBIX 3a/a4 aNreOpandeckuM Crocooom
3.6 YucnoBele HEpaBEHCTBA U MX CBOICTBA
3.7 HepaseHncTBO ¢ 01HOM NTepeMeHHOI
3.8 PaBHOCMIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN




3.10

CucreMbl TUHENHBIX HEPABEHCTB C OJIHON NIEPEMEHHOMN

4 OYHKIII
i1 [onstne ¢ynkumu. OOIacTy ompeneneHHs W MHOXXECTBO 3HAYECHUH
' byakuun. CriocoOsl 3agaHus QyHKITAN
4.2 I'padux dynkmuu. UreHne cBOMCTB GyHKIIUH IO €€ TpaduKy
4.3 [Tpumeps! rpadukoB QyHKIUH, OTpaKAIONIUX peabHbIC POIECCHI
W OYHKIWY, OMUCHIBAIONIME TMPSIMYH0 K OOpaTHYIO MPONOPIHOHAIbHBIC
' 3aBHCUMOCTH, UX rpaduku
4.5 dyHKIMU y=x7, y=x°
4.6 Oyukuuu y=_[1x, y=|x|
4.7 ['padmyeckoe penieHue ypaBHEHUI U CUCTEM ypaBHEHUN
9KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAePKAHUSA
1 Yucna v BBIYHCICHUS
11 PanmonaneHeie yKcna, HppalMoOHaIbHbBIE YHCIA ,KOHEYHbIE U OECKOHEUHBIE
' JEeCATHYHbIE APOOH
MHOXeCTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIbHBIEC YCIa KaK OECKOHEUHbIE
12 JeCATUYHbIE ApoOu. B3anMHO 0JTHO3HAYHOE COOTBETCTBUE MEXKIy MHOKECTBOM
' JIeMCTBUTENBHBIX YUCET U KOOPAWHATHOM npsiMoii. CpaBHEHHE JIEHCTBUTENIBHBIX
Yrcen
13 Apudmerndeckue 1eHCTBUS C TEHCTBUTEIbHBIMHI YHCIAMHU
Wsmepenusi, npuOmmkeHusi, orieHKU. Pa3zMepbl 00bEKTOB OKPYKAIOIIETO MHPA,
14 JUINTENIBHOCTh MPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnumxeHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH NpHOIIKeHust. Okpyrinenne yncen. [Ipuknaka u oreHka
pe3yabTaTOB BHIYMCIICHUN
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 VYpaBHEHHS C OJTHOM TIEpeMEHHON
2.2 JInneliHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIIMNXCS K JTMHEUHBIM
2.3 KBaaparHoe ypaBHeHMe. Penienne ypaBHEHUN, CBOAAIIMXCS K KBaIpaTHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepsl pemieHuss ypaBHEHHUH TpeTbed U
' 4eTBEPTOM cTerneHel pa3aoKeHneM Ha MHOKUTEIN
2.5 Pemenune npoOGHO-paIlMOHAIBHBIX YpaBHEHUI




2.6

CucreMmsl ypaBHEHHM

2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMH U €T0 Tpaduk
2.8 Pemenuie cuctem IByX JTUHEHHBIX YPAaBHEHHH C ABYMS I€PEMEHHBIMU
29 Pemenue cuctem IByX ypaBHEHHI, OIHO U3 KOTOPBIX JTUHEHHOE, a Ipyroe—
' BTOPOM CTENEHU
2.10 I'padpuaeckast mHTEpIpETALIMS CHCTEMBI YPAaBHEHUH C IBYMsI TIEPEMEHHBIMHU
2.11 Pemenne TekcTOBBIX 33724 anreOpandecKumM Criocooom
212 YuciioBbie HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHeHBIX HEPABEHCTB C OAHON EPEMEHHON
2.14 Pemenne cucreM IMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBa
216 I'padmueckas mHTEpIIpETalINs HEPABCHCTB U CUCTEM HEPABEHCTB C JIBYMSI
' MEPEMEHHBIMH
3 OyHKIUU
" KBanparuunas ¢pynkius, e¢ rpaduku cpoiictsa. [lapabona, KoopJMHATHI
' BEPILKHBI Mapaboibl, OCb CAMMETPUH MapadOIIbI
3.2 I'paduku Gyuxuuii y=Kx, y=kx+b u ux cBoiicTa
3.3 I'paduku dyukumit y=K/X, y=x° u ux cpoiicrsa
3.4 I'padukm Qynkumii, u ux cBOKCTBA
4 UmcnoBbie MOCIeA0BaTEIBHOCTH
41 Omnpenenenne U cocoObl 3aaHNs YUCIIOBBIX MTOCIIEA0BaTENbHOCTEHN. 3ananue
' [TocnenoBarenbHOCTH peKyppeHTHOM (hopMysoi u popMyIion N-To dieHa
49 Apudmernueckas nporpeccus. Dopmynbl N-ro  wieHa apUPMETHYECKON
' MIPOTPECCUU, CYMMBI TIEPBBIX N YICHOB
43 l'eomerpuueckas mporpeccuss. @opMynsl N-r0O  WIEHa T'€OMETPUYECKOMN
' MIPOTPECCUU, CYMMBI MIEPBBIX N YJICHOB
14 N300paskeHne 4ieHOB apu(PMETHUEeCKOil M TIeoMeTpUYecKoM Mporpeccuit
' TOYKAMHU Ha KOOPJAMHATHOW INIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAIBHBIN POCT
45 CI1oXHBI€ POLIEHTHI




INPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM
O0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
o01mero oopazosanus Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHSATHUSMU: MHOXKECTBO, MOJMHOKECTBO,
ONepaly HaJ MHOXECTBAMM, YMEHHUE OIEPUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHE HUCII0NIb30BaTh IpauuecKoe MpeACTaBICHUE MHOKECTB
JUTSL OMTUCAHUSI peaIbHBIX MTPOLIECCOB U SBJICHUH, MPU PELUICHUH 3a/1a4

U3 IPYTUX y4EOHBIX MIPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEACICHHUE, aKCHOMa, TEOpeEMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTb HWCTHUHHBIE W JIOXKHBIE
BBICKA3bIBaHUs, IPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUA BBICKa3bIBaHU U

YMeHne ornepupoBaTh MOHATUSMU: HATYPAJIbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHUCJO, JIEIMMOCTh HATypPaJbHBIX YHUCEI, MPU3HAKU
JNETUMOCTH, II€JIO€ YHUCII0, MOJYJb 4ucia, OOBIKHOBEHHas IpoOb U
JIecsTHUYHAas poOb, CTAaHIAPTHBINA BUJ YHCIA, PallMOHAIBHOE YHCIIO,
UpPpALMOHATIBHOE YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHB;
YMEHUE BBINOJHATH JIEUCTBUS C YWCIAaMHU, CpaBHUBaTh U
YOOPSAIOYMBATh YWCIA, TMPEACTABISITH 4YHCIAa HA KOOPAMHATHOU
MPsIMOM, OKPYTJIATh YKCJIa; YMEHHUE I€TaTh TPUKUIKY U OLICHKY

pe3yibTara BBIYHUCIICHUN

YMeHue onepupoBaTh MOHATUSMHU: CTENEHb C LIEJIbIM IOKAa3aTeleM,
apu(dMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOUJICH, ajredpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOW CTENEHU
Oosibllle €IMHUIIBI; YMEHHME BBIOMHATH PACUYECThl 1O (opMyInam,
npeoOpa3oBaHus 1LENbIX, APOOHO-pAllMOHANBHBIX BBIPAKEHUN U
BBIPQXEHUI C KOPHSMHM, Pa3jIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM YHCJIE C UCTOIb30BaHUEM (POPMYJI pa3HOCTH KBaJpaToOB U

KBaapaTa CYMMBI U Pa3HOCTHU

YMmenune OIICPpHUPOBATH NOHATUAMM: YHCIIOBOC PaAaBECHCTBO, YPABHCHHE C




OJHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JMHEHHbIE U KBAJApPATHBIC YpaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM IEPEMEHHOM, CUCTEMBI
JIBYX JIMHEHHBIX YpaBHCHUH, JIMHEHHBIC HEPABEHCTBA M UX CHUCTEMBI,
KBaJpaTHble U JpOOHO-pAllMOHAJIbHbIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YUCJIE IIPU PELIECHUN 3a]a4 U3 IPYrux NPeIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIIOJIb30BATh KOOPAMHATHYIO
OPSAMYIO U KOOPAWHATHYIO TNIOCKOCTD [T M300payKeHHSI peIlIeHui

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATHAMU: GYHKIUA, TpaPUK QYHKIUH, HYIH
¢byHKIHN, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, YObIBaHUS, HauOoJbllee W HaWUMEHbIEE 3HAYCHHS
byHKINY; yMeHUe OTIepPHPOBATH HOHSATHSIMH: npsiMast
NPONOPIHOHATIBHOCTD, JHHEIHAS (YHKIMSA, KBaJpaTHUHas (yHKIUS,
oOpaTHas TPONOPIMOHAIBHOCTh, Mapaloyia, TUrepOosia; yMEHHUE
CTPOUTH rpaduKy (GYHKINH, UCIIONB30BaTh TpaduKy IS OIpPEICICHUS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS PEIICHHUS 3a/1a4 U3 JAPYTHX
y4eOHBIX IPEAMETOB M PEANbHON JKU3HH; YMEHHE BBIPAXKATh

(1)OpMy.]'IaMI/I 3aBUCHUMOCTHU MCIKAY BCIIMYNHAMU

YMmeHne OIICpHUPOBATH IIOHATUSAMU: IIOCJIIEAOBATCIBHOCTD,
apudmMeTHueckass M TeOMEeTpUYecKas  IPOrpeccHH;  YMEHHeE
UCIOJIb30BaTh CBOWCTBA IOCJEI0BATEIbHOCTEH, (OPMYINIBI CyMMBI U
o0111ero 4jeHa Ipy pelieHnH 3a1a4, B TOM YHUCIIe 3a1a4 U3 APYrux

y4€OHBIX MPEIMETOB U PEATTLHON KU3HU

VYMeHne pemarh 3aa4d pa3HbIX THMOB (B TOM YHCIIE Ha MPOIEHTHI,
JONTM M 4YacTH, [BIKEHHE, paboTy, IeHy TOBapoOB U CTOUMOCTH
MOKYTIOK M YCIIYT, HaJIOTH, 33a/1a4 M U3 00JIaCTU yNPaBICHUS JTUYHBIMU
U ceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBIIATH BBIPAKCHHUS,
YpaBHEHUS, HEPABEHCTBA W CHUCTEMbl 10 YCIOBHUIO 3ajJa4H,
MCCJIEIOBAThH MOJYYCHHOE PEIICHHE U OIICHUBATh MPABAONOI00HOCTh

MMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBarh NOHATUAMU: GUTYpaA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
Y PaBHOCTOPOHHUN TPEYTOJIbHUKH, IPSIMOYTOJIbHBIA TPEYTOJIbHUK,

MEauaHa, 6I/ICCCKTpI/Ica " BbBICOTA TPCYT'OJIbHUKA, ‘-IeTBIpéxyl"OJlBHI/IK,




napajjiesiorpaMM, pomMO, TNPSMOYTOIbHHUK, KBajJpaT, Tpameuus;
OKPY’KHOCTb, KPYI', KacaTellbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; ymMmeHue pemarb 3aJadyd, B TOM YUCIIE U3 MOBCEJHEBHOMN
JKU3HH, HA HAXO0KJICHUE F€OMETPUYECKHUX BEJIMYUH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUryp u (akToB

10

YMeHne omnepupoBaTh IOHSATHAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIbBHUKOB; IapauICIbHOCTh U IEPIEHAMKYISIPHOCTh IPSIMBIX,
Yroa MeXAy MNpsAMbIMH, IEPICHIUKYIAP, HAKIOHHAsA, IPOCKLUA,
nogobue Gpuryp, noJoOHbIE TPEYrOIbHUKH, CHMMETPUSI OTHOCUTEIBHO
TOYKM W NPAMOM; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nogobue Guryp, napanenbHOCTh U MEPIEHANKYIIPHOCTD MPSIMBIX B

OKpYZKaromemM MHUpe

11

YMeHue OonepupoBaTh IMOHATHAMU: JUIMHA, PACCTOSHHUE, Yol
(BeMMYMHA yrja, CHHYC M KOCHUHYC yrja TPEYyrojibHUKa), IUIOIIA/b;
yYMEHHUE OLIEHUBATh pa3Mephl MPEeIMETOB U 00BEKTOB B OKPYKaIOLIEM
MHUpPE; YMEHUE MNPUMEHATh (OpMYJIbl [EepuMeTpa U IUIOLIAIU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IJIOLIAJU Kpyra, o0bema
IPSIMOYTOJIBHOTO TapauleNieNUNe1a; YMEHHE MPUMEHATh HpPU3HAKU
paBeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYrOJbHUKA,
teopemy [Iudaropa, TpuroHoMeTpuYecKre COOTHOIIECHUS JUIst

BBIYMCIICHUS JUINH, PACCTOSHUM, IIOMAIEH

12

YMenue wu300paxaTb IUIOCKME (QUIYypbl W HUX KOMOHMHAIMH,
IIPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C IOMOUIBIO YEPTEHKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH

CHUMBOJIBHOMY OITUCAHHIO

13

YMmenune ONCprupoBaTh IHOHATUAMU: MpAMOYTOJIbHAA cucreMa
KOOpAUHAT, KOOPAUHATHI TOYKH, BCKTOp, CcymMmMa BCKTOPOB,
IMPOU3BCACHUEC BEKTOPA HA YHUCJIO, CKAJIAPHOC MPOMU3BCACHUEC BCKTOPOB,
YMCHHUEC HUCHOJIB30BATb BCKTOPBI U KOOPAWHATHI JISA IMPECACTABIICHUA
JAaHHBIX U PCIICHUA 3aaa4, B TOM YHCJIC U3 IPYTUX y’—Ie6HBIX

npeaAMETOB U peaHLHOﬁ KHU3HU

14

YMeHne omnepupoBaTh TOHATHSMHU: CTOJIOMKOBBIE H  KpPYTOBBIE
auarpaMmbl,  TaONMUIBl, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJIbIlIee U HAaMMEHbIIIee 3HAUEeHUs, pa3MaxX YHCIOBOro Habopa;

YMCHUEC U3BJICKATb, UHTCPIPECTUPOBATL U HpeO6pa30BBIBaTB




uHpOpMaLMIO, TPEACTABICHHYI0 B Ta0MuIaX M Ha JUarpaMmmax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH PEAIBHBIX IIPOLIECCOB U
ABJICHUI; YMEHHUE PACIIO3HABAaTh U3MEHYMBBIC BEJIMYNHBI B

OKpYXXaloIIeM MHpPe

15

YMeHue omnepupoBaTh MOHATHUSMU: CIYYalWHBIM ONBIT (CIIy4dailHBIMA
AKCIIEPUMEHT), JJEMEHTAapHOE COOBbITHE (JIIEMEHTApHBIA HCXOJ)
CIIy4aifHOrO ONBITa, CIy4YailHOE COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHUE HaXOJUTh BEPOSITHOCTH CIy4aWHBIX COOBITUHA B OMbBITAX C
PaBHOBO3MOKHBIMU DJIEMEHTAapPHBIMU COOBITUSIMU; YMEHHUE pellarh
3aJaud METOJIOM OpIaHHW30BAHHOIO Iiepedopa M C HCIOJIb30BAHUEM
MpaBuja YMHOXXEHHUS; YMEHHE OLEHUBATH BEPOSTHOCTH PEaJbHBIX
COOBITUH W SIBIICHUM, TOHUMATh POJIb MPAKTHYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpYXalolleM MHpPE UM B >KU3HU;
3HAKOMCTBO C MOHSITHEM HE3aBHUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN H €T0 POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHue BbIOMpATh MOAXOIALIMM H3Y4YEHHBI METOA Ul pelleHUs
3a/1a4, NPUBOJUTH IIPUMEPBI MAaTEMAaTUYECKMX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HU, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB MaTEMAaTUKU B
HUCKYCCTBE, OIIACHIBATh OTHENIbHBIE BBIIAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJ€ Pa3BUTHSA MATEMaTUKU KaK HAYKH, IPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITHI U UX aBTOPOB B OTEYECTBEHHON

Y BCEMHPHOMN UCTOPUHU




HEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
1O MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAHUSA

1 Yucna v BBIYNCICHUSA
11 Hatypanbsble u nesnsle uncina. [Ipu3Haky 1enMMOCTH LEIBbIX YHCEI
12 OOBIKHOBEHHbIE M JIECATUYHBIE  ApOOM,  IPOLEHTHI,  OECKOHEYHBIE
' HepUuoIM4ecKre 1poou
13 PanmonanbHple  uMcna.  Apudmerndeckue omnepanud € - palMOHAIbHBIMU
' YHUCIaMU
14 HevictButenpHble yncia. ApupMeTHYECKUE ONIEPAIH C ICUCTBUTEIHHBIMU
' YHUCIaMU
15 [TpubsnKEeHHBIE BEIYUCICHUS, IPABUIa OKPYTJICHUS, IPUKUIKA U OLIEHKA
' pe3yJibTaTa BEIYUCICHHUI
2 AnrebpanyecKue BEIPAKECHUS
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMU )
’ Crenens ¢ nenbiM nokasareneM. CTeneHb ¢ palliOHAIbHBIM OKa3aTeNIeM.
' CBolicTBa cTENIEHU
2.3 MHorousieHsl
2.4 Anrebpanueckas 1po0b
”E Apudpmernyeckuit KOpEHb HaTypaJIbHON CTEIEHHU. HencrBus c
' apupMeTUYECKUMHU KOPHIMHU HaTypaJbHON CTEIIEHU
3 YpaBHEHMS U HEPABEHCTBA
31 Llenbie u 1poOHO-paIOHaNIbHBIE ypaBHEHUs. CHCTEMBI U COBOKYITHOCTH
' YPaBHEHUM
30 Lenblie u 1poGHO-parMoHanbHble HepaBeHCTBAa. CHCTEMbI U COBOKYITHOCTH
' HEPaBEHCTB
3.3 Permenune TekCTOBBIX 3a1a4
4 YucnoBble MOCIE0BATENILHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33aHUs IOCIIEA0BATEILHOCTEN
4.2 Apudmernueckas U reoMerpudeckas mnporpeccur. Dopmyna  CIIOXKHBIX




MIPOLICHTOB

5 @yHKUINU
Oyukmusi, cnocodbl 3amanus  Qyakomu. [padux  pynknmm.  OOGmacts
OTIpeNIeNIeHUs] U MHOXKECTBO 3HaueHui ¢pynkuuu. Hymn ¢pynkuuu. [Ipomexytku
5.1. 3HAKOIMOCTOSAHCTBA. [IpoMexyTku MOHOTOHHOCTH (GYHKIUMU. MakcuMymbl U
MUHUMYMBI QyHKIMH. Hanbombiiee 1 HauMeHbllee 3Ha4yeHne (PyHKIUY Ha
MIPOMEKYTKE
6 Koopaunats! Ha psIMOIA U TIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOWCTBA
7.2 TpeyroabHUK
7.3 MHOroyrojisHUKU
74 OKpy’>KHOCTb U KpPYT
7.5 N3mepenue reoMeTpuuecKuX BEIUUUH
7.6 BexTops! Ha TI0CKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepostHOCT
8.3 Komb6unatopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» Maremaruka. Anrebpa: 7-i knacc: 0a30BbIi ypoBeHb: yUeOHUK; 15-¢ u3nanue, nepepadboranHoe, 7
knacc/ MakaperueB FO.H., Munmtok H.I'., Hemkos K.U. u np.; mon penakiueit Tenskockoro C.A.,
AxmmmonepHoe o6mecTBo «M3maTensctBo «lIpocBemenne»

» Maremaruka. Anrebpa: 8-if kiacc: 0a30BbIi ypoBeHb: yUeOHUK; 16-¢ u3ganue, nepepadboranHoe, 8
knacc/ MakaperueB FO.H., Munmtok H.I'., Hemkos K.U. u np.; mon penakiueit TenskoBckoro C.A.,
AxrmmmonepHoe o61mecTBo «M3naTenpeTBo «IIpocBerenuey

» Maremartuka. Anrebpa: 9-it kimacc: 6a30BbIi ypoBeHb: yaeOHUK; 15-¢ m3ganue, nepepadoranHoe, 9
kimace/ Makaperae FO.H., Murnrox H.I'., Hemkos K.W. u ap.; mox pemakmueii Temsakockoro C.A.,
AxrmmonepHoe o61iectBo «M3natensctBo «lIpocBerieHuey

METOJUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

PaGouas Terpags. B aByx wacTsx
KoHTpOJIbHBIC 1 CAMOCTOSTEIbHBIE PA0OTHI
JlniaKTHUeCKue MaTeprabl
Metoandeckoe mocobue Shop.prosv.ru

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

mathproblems.ru/- cbopuuk 3amau mo MaTemaTwke. IloMMMO caMuX 3aJaHWil, Ha calTe ecTh
KOHCTPYKTOP ISl CO3JIaHUS CAMOCTOSITEIIBHBIX U KOHTPOJIbHBIX paboT.

https://m.edso0.ru/-6nbmunorexal [OK
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