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HOACHUTEJBHASA 3AIIMCKA

AnreOpa SBISETCS OJHUM M3 OMOPHBIX KYypPCOB OCHOBHOI'O OOINEro 0Opa3oBaHMS: OHA
obecrieuynMBaeT M3y4YeHUE JIPYTUX JUCIHUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK H
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOUMO IS TPOAOHKEHUST 00pa30BaHMsI U B
MOBCEIHCBHON >KM3HU. Pa3BuTHe y 0OyYarIIMXCS HAyYHBIX TMPEJCTABICHUN O
MPOUCXOXKIEHUH M CYIIHOCTH aireOpandeckux aOCTpakiuid, CIoco0e OTpakKeHUs
MaTeMaTHYeCKOM HAayKOM SBJIIGHMM M TIPOIIECCOB B MPUPOAE U OOIIECTBE, POJIU
MaTeMaTUYECKOTr0 MOJCIUPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
(hOpPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAUECTB MBINIJICHUS, HEOOXOAMMBIX JIJIS
ajlanTaluid B COBPEMEHHOM HHuGpoBOM obiiecTBe. M3yuenue anreOpsl oOecrieunBaeT
pa3BUTHE yMEHUS HaOJI0/1aTh, CpPaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUSL W BBIBOJBI, (PopmynupoBaTh yTBepxkaAcHUs. OcBoeHHE Kypca anreOpsl
obecrieynBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroOlUXCA: OHU HCIOJIb3YIOT
JNEAyKTUBHBIE W HWHIYKTUBHBIC pacCyXJCHHUsA, O0000IEeHHe U KOHKPETH3AIHIO,
a0ctparupoBanue W aHaioruto. OOyueHuwe anreOpe MpearnosaracT 3HAYUTEIIbHBIN
00BbEM CaMOCTOSITEILHON JACSATEILHOCTH OOYYaIOIIMXCS, MOITOMY CaMOCTOSITEIIbHOE
pelieHue 3a1a4 sIBISETCS peaii3aiuend 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUS.

B crpyktype mnporpammel ydeObHOro kypca «Anredpa» i OCHOBHOTO OOIIETO
0o0pa3oBaHHsS OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOAUYCCKUE JIMHUU:
«Uucnma W BBIUMCICHHS», «AnreOpandyeckue  BBIpaXEHUS», «YpaBHCHUS U
HEpPABCHCTBA», «DyHKumn». Kaxnas U3 3TUX COAEPKATEIbHO-METOAUYECKUX JTUHUAN
pPa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYECHUS Kypca, B3aUMOJICUCTBYS C IPYyTHMMU
ero JuHHAMUA. B Xome wu3ydeHHs ydeOHOro Kypca OOYYarOIIUMCS IPUXOIUTCS
JIOTUYECKH PACCYXIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBsI3M C
ATUM B MporpamMMmy yueOHOro Kypca «Airedpay BKIIOUYEHBI HEKOTOPbIE OCHOBBI JIOTHUKH,
MPEJICTABIICHHBIE BO BCEX OCHOBHBIX pazlieflax MaTeMaTH4eCKOTo oOpa3oBaHUS U
CIOCOOCTBYIOIINE OBJIQJICHUIO 00yYarOIIUMUCS OCHOB YHUBEPCAJIBLHOTO
MaTteMaTH4decKoro si3bika. CojiepKaTelbHON U CTPYKTYPHOH OCOOCHHOCTBIO Y4eOHOTO
Kypca «Anredpay SBISICTCS €ro HHTETPUPOBAHHBIM XapaKTep.

Conepxxanue nuHUM «YHCIa W BBIYUCICHUS» CIYKUT OCHOBOW Ui AJIbHEWIIIETO
M3YyYCHHUS MATEMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYYAIOIIUXCS JIOTHYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO yMEHHUS TMOJh30BATHCS ~aJTOPUTMaMHU, a TaKkKe
MIPUOOPETCHUIO TPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JJISl ITOBCEAHEBHOM >KU3HH.
Pa3BuTre mOHATHS O YHWCJIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBS3aHO C
pallMOHAJILHBIMU M UPPALMOHAIBHBIMU YHUCIaMHU, (POPMUpPOBAHHEM MPEIACTABICHUN O
JNEUCTBUTEILHOM 4YHCJI€. 3aBEpPUICHHE OCBOCHHS YHUCJIOBOM JIMHUM OTHECEHO K
cpenHeMy oO1eMy 00pa30BaHUIO.



Conepxanue nByX anreOpamdecKkux JIUHUN — «AdreOpandecKkue BBIPAOKCHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CHOCOOCTBYeT (HOPMHUPOBAHHMIO Yy OOYYarOIIMXCS
MaTEMaTHYECKOrO ammapara, HEOOXOAWMOTO /sl peleHUs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEJIMETOB U NPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO
oOmmero oOpa3oBaHUs Y4YeOHBI MaTepuan TPYNIUPYETCS BOKPYT palMOHAIbHBIX
BBIpaXEHUI. Anredpa JIEeMOHCTPUpPYET 3HAue€HHWE MaTeMaTUKH KakK S3bIKa JUIs
MOCTPOCHUS MaTEMaTHYECKUX MOJENEH, OMUCaHMs MPOIIECCOB U SIBICHUU PEabHOTO
mupa. B 3amaum  oOyueHus anreOpe BXOAAT TakXKe JdajibHEWIEe pa3BUTHE
AITOPUTMHYECKOTO MBIIIJIEHUSI, HEOOXOAUMOT0, B YaCTHOCTH, JJIsi OCBOCHHS Kypca
uH(OPMATUKHU, U OBJIaICHHE HAaBbIKAMM JIEAYKTUBHBIX paccyxiaeHui. [IpeodpasoBanue
CUMBOJIBHBIX (OpPM CIIOCOOCTBYET PpAa3BUTHUIO BOOOpaXeHUs, CIIOCOOHOCTEH K
MaTEeMaTHUYEeCKOMY TBOPUECTBY.

Conepxxanue  (QyHKIMOHATbHO-TpAQUUECKOW JIMHUM  HAIIEJIGHO Ha IOJIy4YeHUE
OoOyJaronMMuUCs 3HaHUM 0 (QYHKIMAX KaK BaKHEHIIeW MaTeMaTuueCKOW MOJAENU IS
OMHCaHUsI W WCCIENOBAaHUS Pa3sHOOOPA3HBIX MPOILIECCOB U SBICHUN B MPHUPOAE U
oOmectBe. M3ydyenne marepuana crnocoOCTBYET PAa3BUTHUIO Y OOYYaKOIIMXCA YMEHUS
WCIIOJIb30BaTh PA3JIMIHBIC BHIPA3UTEIBHBIC CPECTBA SI3bIKA MATEMAaTHUKHU — CIIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckre, BHOCUT BKJIaJ B (GOPMUPOBAHKE MPEICTABICHUN O POIH
MaTEeMAaTUKHU B pa3BUTUU IIUBUIN3AINH U KYJIbTYPHI.

CornacHo ydyeOHOMy IuUiaHy B 7-9 kjaccax u3ydaercsl yuyeOHbIM Kypc «Auredpay,
KOTOPBI BKJIIOYAET CJEAYIONINE OCHOBHBIC pasfenbl cojepkanus: «Yucma u
BBIYMCIICHUS», «ANTeOpandeckue BBIPOKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBogutcst 306 yacos: B 7 kiacce — 102 gaca
(3 gaca B Hepento), B 8 kinacce — 102 yaca (3 yaca B Henento), B 9 kiacce — 102 ygaca (3
yaca B HEJICITIO).



COILEPKXAHUE OBYUYEHUASA

7 KIIACC
Yuciia ¥ BBIYMCICHUA
HpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MIEPEX0] OT OJHOM (PopMbl 3amucu Apodel K
npyroi. IloHATHE panMOHAIBPHOIO 4YHCIIA, 3alUCh, CPaBHEHHE, YIOPAIOYMBAHUE
paloHaIbHBIX unced. ApupMeTHUYecKHe NEeHUCTBUS C palMOHAIbHBIMU YHCIAMHU.
Pemenue 3a1ay u3 peaibHON MTPAKTUKKU HA YaCTH, HA IPOOH.
CreneHp ¢ HaTypaJbHBIM MOKa3aTeNIeM: ONpPEEICHNE, IPe00pa30BaHNE BhIPAXKEHUN Ha
OCHOBE OIpPEENICHUs, 3auch 00JbIIMX yucels. [IpoueHTsl, 3anuch NPOIEHTOB B BUJE
Apodu U poOu B BUJE IPOLEHTOB. TpH OCHOBHBIE 3a/ladl HA MPOLICHTHI, PEIICHHE
3a/1a4 U3 pEATbHON MPAKTUKH.
IIprMeHenne MPU3HAKOB IEITMMOCTH, PA3JIOKEHNE HA MHOKUTEIIN HATYPAIbHbIX YHCEIL.
PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsIMasi U 0OpaTHas MPONOPLUOHAIBHOCTH.
AJire0panvecKue BbIPAKEeHUS
IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUSA C EPEMEHHOM. JlOMMyCTUMBIE 3HAYEHUS
nepeMeHHbIX. IIpencraBieHre 3aBUCUMOCTH MEX]y BEIMYMHAMH B BHUAE (POPMYIIBL.
Boeruucnenus no ¢popmynam. [IpeoOpazoBanre OYKBEHHBIX BBIPAXKEHHI, TOKIECTBEHHO
paBHBIE BBIPAXECHHs, IpaBWia NpPeoOpa3oBaHUs CYMM U IPOU3BEACHMN, NpaBuiia
PacKpbITUS CKOOOK U IPUBEIEHUS MOJOOHBIX CJIaracMbIX.
CBOICTBA CTENEHU C HATYPAIBHBIM IOKA3aTEIEM.
OpgHowrensl u  MHOrowieHel. CreneHb MHoOrowieHa. ClO0KEHHE, BBIYUTAHUE,
YMHOXEHHUE MHOIO4JIeHOB. POpMyJIbl COKPAIEHHOIO YMHOXKEHUS: KBaApaT CyMMBI U
kBagpaT paszHocth. DopMyna pa3HOCTH KBaaparoB. PasyiokeHne MHOTO4YWIEHOB Ha
MHOKUTEJIH.
YpaBHeHMs U HEPABEHCTBA
VYpaBHeHUe, KOpEHb  YypaBHEHHUs, MpaBWia  MpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.
JIuHeHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YUCIO KOPHEW JIMHEWHOTO YpPaBHEHMS,
pelIeHne JIMHEMHBIX YypaBHEHUW. (COCTaBICHHE YpPAaBHEHUWW IO YCJIOBHUIO 3aJlayu.
Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.
JIuHeitHOe ypaBHEHHE C ABYMS IEPEMEHHBIMU U ero rpaduk. Cuctema IByX JMHEHHBIX
ypaBHEHHH C JABYMs II€peMEHHbIMHM. PelieHue cucreM ypaBHEHHMH crocoOom
IIOZICTAaHOBKU. [[puMepsI perenns TEKCTOBBIX 3a/1a4 € IOMOIIBIO CUCTEM YPaBHEHUM.
DyHKUNH
Koopaunara touku Ha npsmoil. UucimoBble NMPOMEXYTKH. PaccrosHue Mexay AByms
TOYKaMH KOOPJAVUHATHOU MPSIMOM.
[IpssmoyronbHast cucteMa koopauHat, ocu OX u Oy. AbGciucca U opArHATa TOYKH Ha
KOOpJIMHATHON TUIockocTH. [Ipumepsl TpadukoB, 3amaHHbIX (QopMynamu. YrteHue
rpadukoB peanbHbix 3aBucuMocTell. [lonsatue Qynkiuu. I'paduk ¢pynxuuu. CoiicTBa



¢bynkuuid. Jluneitnas ¢ynknus, e€ rpaduk. ['paduk ¢ynkumm y = |X|. ['padudeckoe
peLIeHNE JIMHEVHBIX YPABHEHUM U CUCTEM JIMHEHUHBIX YPABHEHUN.
8 KVIACC

Yuciia v BBIYMCTIEHUSA
KBagpatHeiii kopeHb u3 uucina. [loHarne o0 uppanuoHaIbHOM uwMcie. JlecsTU4HbIe
npUOIMKEHUST HppalMOHAIBbHBIX yHcen. CBolcTBa apu(METUUYECKUX KBaJIPATHBIX
KOpHEH 1 MX MPUMEHEHHE K IPEoOPa30BAHUIO YHCIOBBIX BBIPAKEHUN U BHIYMCICHUSIM.
JleNCTBUTENIBHBIC YHCIIA.
CreneHb ¢ LETBIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHASA 3alIUCh YHCIIA.
Anredpanyeckue BbIpaKeHUSA
KBagpaTHbIil TpEXUIIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIU.
AnrebOpaundeckass npoOb. OCHOBHOE CBOMCTBO anredOpanueckou npodu. CroxeHue,
BBIYMTAHUE, YMHOXEHUE, JeJeHue anreopanueckux JApoOed. ParmonanbHbIC
BBIPAXEHUS U X NMPeoOpa3zoBaHUeE.
YpaBHeHNs U HEpaBeHCTBA
KBagpatHoe ypaBHeHue, ¢hopMmyrna KOpHEH KBaJpaTHOro ypaBHeHusa. Teopema Buera.
Pemenue ypaBHEeHUMN, CBOJSAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeitme npooHO-
paluMOHaIbHbIE YPABHEHMUS.
I'padrueckas uHTEpIIpETAlIUs YPABHEHUN C IBYMS IIEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YpaBHEHH C JBYyMs IepeMEHHbIMU. lIpumepbl pemeHus CUCcTeM HEIMHEHHBIX
YPaBHEHH C IBYMS IEPEMEHHBIMHU.
Pemennie TeKCTOBBIX 3a/1a4 aaredpanyeckuM CrocoooMm.
UucnoBble HEpaBEHCTBA M HX CBoWcTBa. HepaBeHCTBO € OIHOW NEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OJJHOM IepeMeHHON. CHCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.
DyHKUNHA
[lonsitue Qynkauu. OOMacTh ONpeAesNeHuss W MHOXKECTBO 3HAYEHUU (PYHKIUU.
CniocoObl 3a1anus PyHKIUH.
I'padpux pynxuuu. Utenue cpoilcTB PpyHkiuu no e€ rpaduxy. [Ipumepsl rpaduxon
(GYHKIMIA, OTPaXKAIOIIUX PEATbHBIE TPOIECCHI.
DYHKIMHU, OMMCHIBAIOIINE TPSIMYIO U 00paTHYIO MPOMOPIMOHATIBHBIE 3aBUCUMOCTH, UX
rpaduku. ®yukmun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe pelreHne ypaBHEeHHiT 1
CUCTEM YPaBHECHUM.

9 KUIIACC

YucJsia v BLIYUCICHUA
PanmonanpHbie  uuMcna, UpPpalMOHAIBHBICE YHUCIA, KOHEYHbIE U  OECKOHEUHBIC
JIeCATHYHBIC JpoOn. MHOXKECTBO JCHCTBUTEIBHBIX YUCEN, ICHCTBUTEIBHBIC UHCIIa KaK



OecKOHEUYHbIE JecATUYHbIE ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YMCET U KOOPANHATHOU MPSMOM.

CpaBHEHHE ACHCTBUTEIBHBIX YHCEN, apu(METHUUECKHUE ACHCTBUS C JEHCTBUTEIHLHBIMHU
YU CIIAMHU.

Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MHpPA, UIMTEIBHOCTH MPOIIECCOB B OKPYXKAIOIIEM
MHpE.

[TpuOnnk€HHOE 3HAYEHUE BEIUYHMHBI, TOYHOCTh NpUOIMKEHHs. OKpYTieHUE YHCElL.
[Ipukuaka v OLEeHKa PE3yIbTATOB BHIUYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHEeHHE. PenieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. PemeHne ypaBHEHUH, CBONSIIMXCS K  KBaJAPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepbl pelieHHs YpaBHEHUW TPETBEH W UYETBEPTOU
CTEIIEHEN Pa3I0KEHUEM HA MHOKUTEIIN.

Pemenne  apoOHO-palMOHANIBHBIX  ypaBHEHUW.  PeleHue  TEKCTOBBIX — 3ajlay
anreOpanyecKuM METOJIOM.

YpaBHeHue ¢ AByMs NEpEeMEHHbIMU U €ro rpaduk. PemeHue cucteM ABYX JIMHEHHBIX
YPaBHEHUN C JAByMsS IIEpEMEHHBIMHU. PemieHume cucTeM ABYX YpPaBHEHUH, OJHO W3
KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpod creneHu. ['paduueckas HHTEpIIpeTaIUs
CHUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMU.

Petienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

PemieHne JIMHENHBIX HEPABEHCTB C OJHOW NEpEeMEHHOM. PemieHune cucrem JMHEUHBIX
HEpaBEHCTB ¢ oaHOW miepemeHHo. KBampaTtueie HepaBeHcTBa. ['paduueckas
WHTEPIPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS [IEPEMEHHBIMU.

DYyHKIUU

KBanmpatuunas dynkius, e€ rpaduk u cpoiictBa. Ilapabosa, KOOpaUHATHI BEPIIMHBI
napaboJIbl, 0Ch CUMMETPUH MapaOOIIBI.

I'padukn pyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| 1 ux cBoiicrsa.
YucoBbie 0CJIe10BATEILHOCTH U IPOrPeccum

IloHATHE  YHCIIOBOM  IIOCJIENOBATEIBHOCTH. 3ajaHue  TOCIENOBATENBHOCTU
peKyppeHTHOH dopmynoi u popmymoil N-ro uieHa.

Apudmernueckass W reomeTpuueckas mporpeccud. @PopMynbl  N-To  4jeHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CYMMBI TTEPBBIX N YWICHOB.
N3o00pakenne 4jaeHOB apu(PMETHUECKON U TEOMETPUUYECKON MPOrPEecCHii TOYKaMU Ha
KOOPJIMHATHOM TIJIOCKOCTH. JIMHEWHBIMT M SKCMOHEHUHANbHBIH pocT. CIoXKHbIS
ITPOLIEHTHI.



IIJTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA NPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOoCTHBIE Ppe3yJIbTaThl OCBOCHHUS NPOrpaMMbl Y4eOHOro Kypca «Anredpar»
XapaKTepU3yrTCSA:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpECAa K MPOLIIOMY W HACTOSIIEMY POCCHMCKOM MAaTE€MaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCUICKMX MAaT€MaTUKOB M POCCUHCKOM
MaTeMaTU4YECKOW IIKOJbI, K WCIIOJIb30BAHUIO ATUX JOCTUKEHUUM B APYTMX HAayKax U
MPUKIAAHBIX cepax;

2) rpamIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOA3aHHOCTEM TpakJIaHMHA M peaM3alld €ro Ipas,
IPEJICTAaBICHUEM O MaTeMaTHMYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJEHHH, Mpoueayp TIpaxJaHCKoro ooOiiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTbIO K OOCYXACHUIO JTHUYECKUX MpoOJeM, CBA3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JIOCTHKEHUI HayKH, OCOZHAHMEM Ba)KHOCTHU MOpPAJIbHO-
TUYECKUX MPHUHIIMUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHUM IPAKTUYECKHUX 3a7a4 MaTEMaTUYECKON
HaIpaBJIECHHOCTH, OCO3HAHMEM BAXKHOCTM MAaTEMaTUYECKOro 00pa3oBaHUs Ha
MNPOTSDKEHUM BCEH KU3HM [JIs YCHEIIHOW Npo(ecCHOHAIbHOW AESTeIbHOCTH U
pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U  IOCTPOCHHUEM
VHAUBUAYAIbHON TpPaeKTOPUM 00pa30BaHUS U JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX
MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEM;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOIMOHAIBHOMY U 3CTETHUYECKOMY BOCIHPHUSATHIO MAaTEMaTUYECKUX
OOBEKTOB, 3a/ay, pEIICHUH, pacCyKIEHUH, YMEHHI0 BUAETb MaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMMO3HAHMS:

OpUEHTalMEeN B JAESATENbHOCTA HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTABICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOABI U 0OIIECTBA, MOHUMAHUEM
MaTeMaTHYECKON HayKH KakK cepbl YeIOBEUECKON NEATEIbHOCTH, ITAOB €€ pa3BUTUS
M 3HAYMMOCTH I Pa3BUTUS LMBWIM3ALWHU, OBJAJACHUEM SI3BIKOM MAaTEMaTUKH |
MaTeMaTUYECKOW KyJIbTypOM KaK CpEICTBOM I[IO3HAHUS MHUpPa, OBJAJECHUEM
NPOCTEUIIIMMH HABBIKAMHU UCCIIEAOBATEIBCKON IEATEILHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (OPMHUPOBAHHE KYJbTYPbI 310POBbS W
3MOLMOHAJIBHOIO 0J1aroNOJyYusi:



TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHE 3HAHUS B HMHTEPECaxX CBOErO 370POBb,
BEJICHUS 3/10pOBOr0 00pasza XKU3HU (3A0pPOBOE MHUTAaHWE, COATAHCUPOBAHHBIN PEXKHUM
3aHATUA M OTAbIXA, peryisipHas Qu3uveckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO
HaBbIKa pedekcuu, IPU3HAHUEM CBOETO IPaBa Ha OIIMOKY M TaKOTro e IpaBa Jpyroro
4eJI0BEKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpHUEHTAIMEeN Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHWI JJIsl pelIeHus 3a1a4d B 00JacTu
COXPAaHHOCTH OKpYXarolled Cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OLEHKH MX
BO3MOXKHBIX TOCJHEACTBUN JUISI OKpYXaroulell Cpeapl, OCO3HAHUEM IJI0OAJIBHOTO
XapakTepa 3KOJOTMYECKHUX IMpoOJIeM U IyTel UX pelIeHMs;

8) ajanTanus K U3MEHSIIOIMMCSH YCJIOBUSAM COLUAILHON U NPUPOAHOM Cpelbl:
TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO NEATEIIBHOCTh, B TOM YHCJIE yYMEHHUE
YUUTBCS Y APYTUX JHOAEH, mpuoOpeTaTb B COBMECTHON NEATEIbHOCTU HOBBIE 3HAHUS,
HAaBBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEO0OXOJAMMOCThIO B (POPMHUPOBAHMM HOBBIX 3HAHWWA, B TOM 4HCIE (POPMYIHPOBATH
UJIeH, MOHATHUSA, TUIIOTE3bl 00 00BEKTAX M SABJICHUAX, B TOM YHCIIE paHEEe HEU3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYyallMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH MNMPUHUMAEMBbIE
pelieHuss W JAeWcTBUsA, (OpPMYyJIUMpOBAaTh W OLIEHHWBAaTh PHUCKHM M IOCIEACTBHS,
(hopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

Bba3oBble jornueckue aeicTBUA:
e  BBIIBJIATH U XapaKT€PU30BATh CYLIECTBEHHbIE MPU3HAKU MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHSTHUHA, OTHOLIEHUH MEXAYy MOHATHUAMH, (OPMYIUPOBAThH
ONpENENeHUs]  IOHATUM,  yCTaHABIMBAaTh  CYLIECTBEHHBI  IPU3HAK
KJacCU(PUKalMK, OCHOBaHUSA i OOOOILIEHUS W CpaBHEHUS, KPUTEpUHU
IPOBOJUMOTI0 aHAIN3;
e  BOCIHPUHMMATH, (OPMYIUPOBATH U  MPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENbHbIE UM OTpHULATENbHble, €IUHUYHbIE, YacTHbe U O0OIIue,
YCIIOBHBIE;
e BBIBJIATH  MaTEeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpeYHs B (DaKTax, JaHHBIX, HAOMIOACHUSAX U YTBEPKIACHUSX, Mpe/jiaratb
KPUTEPUH IS BBISBIICHHS 3AKOHOMEPHOCTEN U IPOTUBOPEYHIA;



e  JleNIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, OEAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 10 aHAJIOTUU;
e pa3dupaTh JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKJICHUU (IIPSMBIE U OT
IPOTHUBHOIO), MPOBOJUTH CaMOCTOSITEJIBHO HECIOXKHBIE JI0KA3aTelbCTBa
MaTE€MaTUYECKUX (PaKTOB, BHICTpAUBATh APTyMEHTAIIUIO, IPUBOAUTH MPUMEPHI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
e  BBIOMpaTh cmoco0 pemieHus y4eOHON 3amaun (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pEIICHHs, BbIOMpaTh HauboJee MNOAXOASAMMA C  y4éTOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarebLCcKue 1eCTBUSA.
e HCHOJB30BaThb BONPOCHI KaK HMCCIENOBATEIbCKANA HWHCTPYMEHT IO3HAHMS,
GopMynupoBaTh  BONPOCHL, (UKCHUPYIOIIUME MPOTHBOpEYHE, Mpodiemy,
CaMOCTOSITEJIbHO yYCTaHABIMBAaTh UCKOMOE U JaHHOE, (pOopMHpOBaTh TMIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;
e TMPOBOAUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUJIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIbIIOE HCCIEAOBAaHUE MO YCTAHOBJICHHIO OCOOEHHOCTEM
MaTeMaTU4YECKOro 00OBEKTa, 3aBUCUMOCTEN 00OBEKTOB MEXKIY COOOI;
e CaMOCTOATENBHO (hOpMyIHpOBaTH OOOOLIEHHS M BBIBOJBI 110 PE3yJIbTaTaM
OPOBEAEHHOIO HAOJIOJCHUS, HCCIEIOBaHUs, OIEHUBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YIbTAaTOB, BHIBOJIOB U 000OIICHUI;
e  TMPOTHO3UPOBATH BO3MOXXHOE pa3BUTHE MpOLIECCAa, a TAaKXKE BBIIIBUTaTh
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX yCIIOBHUSX.

PabGora ¢ nndpopmanueii:
e  BBIIBJISATH HEIOCTATOYHOCTh MU U3OBITOYHOCTh HWH(OpPMAIUMHU, TaHHBIX,
HEO0OXOAMMBIX JJIs PEIICHUS 3a]a4H;
e BbIOMpaTh, aHATU3UPOBATH, CHUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS,
e BwIOUpaTh GoOpMy TpeACTaBICHHS HWHPOPMANMA U WIUTFOCTPUPOBATH
pemiaemMble  3aJlaud  CXEeMaMH, JAMarpaMMaMy, HWHOM Trpadukoll U UX
KOMOMHAIIUSIMU;
e  OLIEHHUBAaTh HAAEKHOCTb HH(OpPMALMU MO KPUTEPUSM, MPEAT0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:
e  BOCHPUHUMATH U (OPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHUSIMU
U UeNsIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHUS B
YCTHBIX M TMCBMEHHBIX TEKCTAX, J1aBATh NOSICHEHUS 110 XOAY PEIUEHUs 3aJauH,
KOMMEHTHUPOBATh MOJYYEHHBIN pe3yJbTarT;
e B Xoje oOCYXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI,
npoOieMbl, pelaeMoil 3ajaud, BBICKA3bIBaTh WJEH, HAIEJICHHbIE Ha IMOUCK



pELIEHUs], COMOCTABIATh CBOM CYXACHHUS C CYXXIACHHUSIMHU JPYTHX YyYaCTHUKOB
auanora, 0OHapyKMBaTh pa3INune U CXOJACTBO MO3UIUI, B KOPPEKTHON (popme
(GopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;
e TMPEICTaBIATH  PE3yJbTaThl  pEIICHWs  3aJadyd,  OKCIEPUMEHTAa,
UCCJIeIOBAHUS, MMPOEKTA, CAMOCTOSATEIBLHO BHIOMpATh (OPMAT BHICTYIUICHUS C
y4€TOM 3a/1a4 MPE3CHTALUN U OCOOCHHOCTEN ayIUTOPHUH;
e TMOHHMMATh M UCHOJB30BaTh NPEUMYILIECTBA KOMAHIHON U MHIWBUIyaIbHON
paboThI PU PEIICHUH YYEOHBIX MATEMATUUECKUX 3a]1aY;
e TMPUHHUMATH LIETTh COBMECTHOW JIESITEIIbHOCTH, IIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paboThl, pacnpeaensiTh BUAbl paboT, 10roBapuBaThCs, 00CYKIaTh
MPOIIECC U PE3YIbTAT PadO0THI, 0000IIIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
e y4acTBOBaTh B TPYNIOBBIX (Qopmax paboTel (0OCyXkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE ILITYPMbI U APYTUE), BBIIOIHATH CBOKO 4acTh pabOThI U
KOOPJIMHUPOBATh CBOU JECWCTBUSA C APYTMMH 4ICHAMH KOMAHJIbI, OLICHUBATh
KauecTBO  CBOEro  BKJaJa B OOMMM  HPOAYKT MO  KPUTEPHSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHBIE YHMBepCcaJbHbIe YueOHbIe JeiCTBUA

Camoopranusamnus:
e  CaMOCTOATENBHO COCTABIAThH IUIAH, AITOPUTM PEUICHUS 3aJauu (WU €ro
4acTh), BBIOMpPATh CHOCOO pelIeHUs ¢ Y4ETOM HMEIOUIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUaHThI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:
e BIAJETh CHOCOOAMU CAMOIIPOBEPKH, CAaMOKOHTpOJIA Mpolecca M|
pe3ynbTaTa pelieHus MaTEMaTUYeCKOM 3a/1auu;
e MPEIBUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IpU PEIICHUU
3a/la4yd, BHOCUTb KOPPEKTHBBI B JIEATEJIbBHOCTH HA OCHOBE HOBBIX
0OCTOSITENLCTB, HAMJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;
e  OLIEHUBAaTh COOTBETCTBHUE PE3yJIbTaTa ACSITEIBHOCTH MOCTABICHHOMN LIENU U
YCIOBHSIM, OOBSCHATH MNPUYMHBI JOCTHXKEHUS WU HEAOCTUKEHUS e,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 7 kjacce OOy4aromUNCA TMOMYYUT CICIYIONIUE TPEIMETHHIC
pPE3yJIbTATHI:

Yuciia 1 BBIYUCICHUA

BreinonHaTh, couerast yCTHbIE M MUCbMEHHBIE MPUEMBI, apu(METUUECKUE TEUCTBUS C
palMOHAJIBHBIMU YUCIIAMH.



HaxoauTh 3Ha4eHMs] YMCIOBBIX BBIPAKEHUN, MPUMEHATHh Pa3HOOOpa3HbIE CIIOCOOBI U
npUEMBI BBIYMCIICHUS 3HAUEHUHN JPOOHBIX BRIPAKEHUM, COAEpKAIIUX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexonuthk OT OAHON (HOPMBI 3aMKCH YKUCEN K Apyroi (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECSTUUHYIO, B YACTHOCTU B OECKOHEUYHYIO
JECATUYHYIO 1pOOB).

CpaBHHBAaTh M YIOPSA0YMBATH PALIUOHAIIBHBIE YHCIIA.

OKpyrasaTh yucIIa.

BBITTONHATE NPUKUAKY U OLIEHKY PE3YJIbTATA BBIYMCICHUH, OLIEHKY 3HAYEHUH YHCIIOBBIX
BBIPAKECHUN. BBITTONHATE TEHCTBUS CO CTEIEHSAMH C HAaTyPAJIbHBIMU IIOKA3aTEIIMH.
IIprMeHATh NPU3HAKK IETMMOCTH, PA3JIOKEHNE HA MHOKUTENN HATYPAJIbHBIX YUCEN.
Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3aa4M, CBSI3aHHBIE C OTHOIIEHUEM BEJINYUH,
IIPONOPLMOHAIBHOCTBIO  BEJIMYMH, IPOLICHTAMH, WHTEPIPETUPOBATH PE3YJIBTATHI
peuieHus 3a1a4 ¢ y4€TOM OIPaHUYEHUN, CBS3aHHBIX CO CBOMCTBAMM PacCMaTPHUBAEMBIX
0OBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpanyecKkyr0 TEPMHHOJOTHUIO M CHUMBOJHUKY, NPUMEHATH €€ B
IPOLIECCE OCBOEHUS Y4eOHOr0 MaTepuaia.

HaxoauTs 3HaueHus1 OyKBEHHBIX BbIPAKEHUH MPU 33JJaHHBIX 3HAUCHUSAX TEPEMEHHBIX.
BoInonHAT,  MpeoOpa3oBaHUs LIEJIOTO  BBIPAXKEHUS B MHOTOWIEH NPHUBEACHUEM
MOJI00HBIX CaraeMbIX, pACKPBITHEM CKOOOK.

BBINIONHATE YMHOKEHHE OJHOWICHA Ha MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh PA3JI0’KEHNE MHOTOYJIEHOB Ha MHOYKHUTEIU C MOMOUIBIO BBIHECEHMS 3a
CKOOKM OOILIEro MHOXHTENS, TPYNIUPOBKU ClaraeMblX, HpUMEHEHUs (Hopmys
COKPAILLIEHHOI'O YMHOKEHHS.

[IpumensTh mNpeoOpa3oBaHHsS MHOTOUIEHOB JMJI PELICHUS pa3IUYHbIX 3a1ad U3
MaTE€MaTHKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON ITPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM C  HATypaJbHBIMM  TOKAa3aTeNsIMUA IS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHENHbIE ypaBHEHUS C OJJHOW IEPEMEHHOM, IPUMEHSS MPABUJIA [IEPEX0Ja OT
HCXOJITHOTO YpaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepATh, ABIASETCS JIM YUCIO0 KOPHEM
YpaBHEHUSI.

[IpumeHsTh rpadguueckue METoIbl IPU PEIICHUH JIMHEUHBIX YPABHEHUN U UX CHCTEM.
[TonGupate mpumepsl map 4uces, SBISIOUUXCS PEUICHHEM JIMHEHHOTO ypaBHEHUS C
JIBYMSI IEPEMEHHBIMH.

CtpouTh B KOOpAMHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JABYMs
MEePEMEHHBIMHU, MOJIb3YSICh TPaPUKOM, IPUBOJIUTH IPUMEPHI PEILICHUS YPaBHEHHUS.



Pemate cucteMbl IBYX JIMHEHMHBIX YPAaBHEHHMU C JIByMs IEPEMEHHBIMHU, B TOM YHUCIIE
rpaduyecku.

CocTaBisATh W pellaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPABHEHUH IO
YCIOBHIO 33aJa4d, HWHTEPHPETUPOBAaTH B COOTBETCTBMM C KOHTEKCTOM 3aJ1a4y
NOJIyYECHHBIN PE3YJIbTAT.

DOYyHKIUU

N3o0paxkath Ha KOOPJAMHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alMCHIBATH YHCIOBBIE IIPOMEKYTKH Ha
areOpanvyeckoM s3bIKeE.

OrMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAWHATaM, CTPOWTH
rpaduku muHeHHbIX QyHKumiA. CTpouts rpaduk GyHkIuu Yy = [X|.

OnuceiBaTh ¢ MOMOUIbI0 (YHKIUNA H3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMYMHAMU:
CKOPOCTb, BPEMsl, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuthb 3HaueHre QyHKIUMU N0 3HAYEHHIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod MpeacTaBiIeHUs U aHalu3a HHpopMaIuu, U3BIeKaTh U
MHTEPHPETUPOBATH UH(OPMALINIO U3 TPAPUKOB PEATBHBIX MPOLECCOB U 3aBUCUMOCTEN.
K koHiy oOydyenuss B 8 kjacce oOyyaroUIMiicsl MOMYYHUT CIEAYIOUINE MPEAMETHBIC
pE3yNbTATHI:

Yuciia u BBIYMCTICHUS

Hcnonb30BaTh HaYaJIbHBIE MPEICTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX YUCE IS
CpaBHEHHUs, OKPYTJICHUS U BBIUMCICHUN, N300pakaTh JAEUCTBUTEIbHBIC YMCIIA TOUKAMHU
Ha KOOPJAMHATHOU MPSIMOM.

[IpumeHsTh NOHSATHE apU(PMETUYECKOTO KBAJAPATHOIO KOPHS, HAXOIWUTH KBaJpaTHBIC
KODHH, HUCIOJIb3ysl NMPU HEOOXOAMMOCTH KaJlbKYJATOP, BBINOJHATH MNPEeoOpa3oBaHUS
BBIPAXKEHHI, COAEPKAIIUNX KBAJPATHBIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEH.
Hcnonp30BaTh 3amUCH OOJBIIMX M MaJbIX YHCEN C MOMOIIbIO JECATHYHBIX ApoOel U
crenenel yucia 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHsATh MOHATHE CTENEHH C LEJIbIM IMOKAa3aTeJeM, BBINOJHATH MPeoOpa3oBaHUs
BBIPKEHHM, COAEPIKAIIUX CTEIIEHU C LEIbIM IMOKA3aTEIEM.

BbINONMHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PallMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBWJI ACUCTBUI HaJ MHOTOWIEHAMH U anreOpandyecKuMu JpOoOsiMH.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumensaTy mnpeoOpa3oBaHMsl BBIPAXKEHUW JUIsl pELICHUS pPa3u4HbIX 3a1a4 U3
MaTE€MAaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate iMHelHbIE, KBaAPATHBIE YPABHEHHS U pallMOHAIbHbIE YPABHEHMS, CBOJSALINECS
K HUM, CUCTEMBI JIByX YPAaBHEHUH C IByMs IT€PEMEHHBIMHU.



IIpoBOAMTE MpPOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM UYHCIIE
C MPUMEHEHHEM TpauUecKuX MpeAcTaBIeHU (yCTaHABIMBATh, UMEET JIM ypaBHEHHUE
WJIM CHUCTEMA YPAaBHEHUW PELICHHUS], €CJIM UMEET, TO CKOJIbKO, U TPOYEE).

[lepexoauTh OT cioBecHON (HOpMYIHMPOBKU 3a7auM K €€ anreOpanyeckod MOJeiIu C
NOMOIIBIO COCTaBJICHUSI YPaBHEHUs WIIM CHUCTEMbl YPaBHEHWI, UHTEPHPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y ITOJyYECHHBINA PE3YJIbTAaT.

[IprmMeHSIT, CBOWCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUs, OLECHKH, pElaTh
JMHEHHbIE HEPABEHCTBA C OJHOW MEPEeMEHHOW M UX CHUCTEMBI, JaBaTh I'paQUUECKyrO
WJUTFOCTPALMI0 MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[lorumMaTh W WCHONB30BaTh (PYHKIMOHAIBHBIC TIOHATHS € SI3bIK  (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAYCHHMS), OMNPEACNSATh 3HAUYeHWE (YHKIUU 10 3HAYCHHIO
apryMeHTa, ONpeAeiaTh CBOMCTBA PYHKIUMU 10 €€ rpaduKy.

Ctpouts rpaduku 3J1eMEeHTapHBIX (YHKIIUIA BUA:

y = kiX, y = X2,y = x3,y = |X|, y = VX, OIHCHIBATH CBOICTBA YHCIIOBOIl (PYHKIIHH 110 €&
rpaduky.

K koHiy oOyueHuss B 9 kJjacce OOy4aloOIIMIICS MOJIYYUT CIEIYIONIUE MPEIMETHBIC
pEe3yJIbTATHI:

Yucaa 1 BIYUCICHUSA

CpaBHHMBATH M yHOPSAOUYUBATH PATMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Breinonuars apudmMeTrnueckrue NEUCTBUS ¢ PAllMOHATIBHBIMU YHMCIIAMH, COUETasl YCTHBIC
Y MMCbMEHHBIC MPUEMBI, BBITIOJIHATH BBIYUCICHUS C UPPALIMOHATIBHBIMU YUCIIAMM.
Haxonute 3HaueHus cCTemneHed C LENbIMM TOKA3aTesIMA W KOPHEW, BBIUYHUCIISITH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JIE€UCTBUTEIBHBIE YUCIA, BBIOIHATH MPUKUJIKY PE3yJIbTaTa BBIYMCIICHUMH,
OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHMs M HEPABEHCTBA

PemaTte nuHelHBIE W KBaJApaTHbIE YPAaBHEHUs, YPAaBHEHUs, CBOMSIIMECS K HUM,
mpocTeiime ApoOHO-pallMOHAIbHBIC YPABHEHHUS.

PemaTte cuctemsbl IBYX JIMHEWHBIX YPABHEHUH C IByMSI IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHHI, B KOTOPBIX OJJHO YPABHECHUE HE SBJISCTCS TUHEUHBIM.

Pemarb TekcTOBBIE 3a7aud anreOpanyeckuM CIOCOOOM C TMOMOILBIO COCTaBJICHMS
YPABHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

[IpoBoauTE MPOCTENIIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YUCIIE
C NMPUMEHEHUEM TpaUuecKuX MpeaAcTaBlIeHU (yCTaHABIMBATh, UMEET JIM YPaBHEHUE
WJIM CHCTeMa YPaBHEHU PEIICHMs], €CJIM UMEET, TO CKOJIBKO, U MpoYee).

Pemare nuHelHBIE HEpaBEHCTBA, KBAJApPATHBIE HEPABEHCTBA, W300pakaTh peEIICHUE
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alUChIBATh PELIEHHUE C TOMOIIBIO CUMBOJIOB.



Pemate cucrempl JMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbI HEPABEHCTB HAa YHCIOBOUN
MPSAMOM, 3aIUCBIBaTh PEIICHUE C TIOMOIIBI) CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MPHU PEIICHUM PA3JIMYHbBIX 3a7a4.

DyHKUNHA

PacmoznaBath QyHKIMM M3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXEMaTHYECKH PACIIONIOKEHUE

Ha KOOPJAMHATHOM IT0CKoCTH TpadukoB pyHknunid Buga: Y =KX,y =kx + b,y =k/x, y =
ax +bx +c,y=x%y=1% Yy = ||, B 3aBucuMocTH OT 3HaueHHiI KO>Y(HUIHCHTOB,
ONKCHIBATH CBOMCTBA (PYHKIUH.

Crpouthk U n300paxkaTb CXeMaTUUECKU IpaQUKU KBaJIpaTUYHBIX (YHKIUI, ONUCHIBATH
CBOMCTBA KBaJAPAaTUUHBIX (PYHKLUI 1O UX rpauKam.

Pacno3naBaTe KkBajpaTHyHyro (QyHKUHIO TI0 QopMyne, MNPUBOAUTH HPHUMEPHI
KBaJPAaTUYHBIX (DYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUHU.

YucsioBble MOCIEA0BATEIbHOCTH U MPOTPecCH

Pacnio3HaBaTh apu(METHUECKYyl0 U T'€OMETPUYECKYIO IPOTPECCUU IPU Pa3HbIX
crioco0ax 3aJaHus.

BBINONHATE BBIYUCIEHUS C MCIOJb30BaHUEM (POpMyYJT N-ro WieHa apuPpMEeTHYeCKOll u
reOMETPUYECKON MMPOTPECCHUM, CYMMBI IIEPBBIX N YWICHOB.

N306paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPJUHATHOM TIOCKOCTH.
Pemate 3a1aum, CBA3aHHBIE C YUCIOBBIMHU ITOCIIEN0BATEIBHOCTMH, B TOM YHCIIE 3a/1a41
U3 pealibHOM KU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonumuectBo| OCHOBHOE coziep:KaHuE OCHOBHBIE BH/IBI IEATENIHLHOCTH 00YYArOIIUXCS
(Tembl) Kypca 4acoB

Yucna u BEIYUCTICHUS. 25 [Tonsitue CucremMatu3upoBaTh U 000TAIIATh 3HAHUS

PanmonanbHeie yncia PAIMOHAILHOTO YKCNA. | 00 OOBIKHOBEHHBIX U ACCATHYHBIX Ipo0sx. CpaBHUBATH U
Apudmernueckue yHOPSIA0YUBATH APOOH, IPEOOPa30BbIBasi MPU HEOOXOAUMOCTH
JENCTBUSA C JecsITHYHbIe ApoOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
palOHAIbLHBIMU JeCSITUYHBIC, B YaCTHOCTU B OECKOHEYHYIO JECSITUYHYIO IPOOb.
yuciamu. CpaBHEHHE, [TpumensTh pa3Ho0Opa3HbIe CIOCOOBI U MPUEMBI BHIYUCICHHS
yHOpSAI0YUBaHUE 3HAYE€HUN JPOOHBIX BBIPAKEHUH,

pPalMOHAJIbHBIX YHCEIL.
CreneHb ¢ HaTypaJbHBIM
nokasareneM. Pemenne
OCHOBHBIX 337124 Ha
JIpOoOu, MPOIIEHTHI U3
pEaATTbHOM IPAKTUKH.
[Ipu3Haky 1enmMMocCTH,
pa3ioKeHUs Ha
MHOXHUTEIN
HaTypaJbHBIX YUCET.

CoACpIKAIINX OOBIKHOBEHHBIC U JACCATUYHBIC I[pO6I/II 3aMCHATDb
Ipu HCO6XOI[I/IMOCTI/I JACCATUYIHYIO ,HpO6B OOBIKHOBCHHOMU H

OOBIKHOBEHHYIO JECATUYHON, IPUBOIUTH BBIpAKEHUE K Popme,

Haubosee y100HOH! A BRIYUCICHUN, TPEOOPa30BHIBATH
TpOOHBIC BRIPAXKCHHSI HA YMHOXKCHHE U JICTICHUE IECATUIHBIX
IpoOeH K ICHUCTBUSM C ICIBIMHA YHACIIAMH.

IIpuBOAUTH YHCI0BBIE U OYKBEHHbIE IPUMeEPbI CTCTICHH C
HaTypaJbHBIM MOKa3aTesieM, OOBICHIS 3HAYCHUS] OCHOBAHUS
CTENEHU U MOKa3aTeNs CTENEeHH, HaXOIUTh 3HAUECHHUS CTENEeHEN
BUza a" (<a - J11000e parMoOHATBHOE YUCIIO, 1T - HATYPaJIbHOE
YUCJIO0).
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PeanbHbie IloHuMATB CMBICII 3aKCH OOJIBIIUX YUCEI C TTOMOIIBIO
3aBucuMocCTH. [Ipsimast u | necsaTUUHbIX ApoOel u creneHeil yucna 10, npUMeHsITh UX B
oOpatHas peanbHbIX CUTYyaLMsIX.
IIPONOPLUOHATILHOCTH IIpuMeHATH IIPU3HAKU JETUMOCTH, Pa3JI0KEHUS HA MHOYKUATEIIN
HaTypaJbHBIX yuces. PemaTs 3aja4yu Ha 4acTH, IPOLIEHTHI,
POMOPIUH, HA HAXOXKIEHHE IpOOH (IIPOLEHTA) OT BETUYUHBI U
BEJIMUUHBI 110 €€ Apodu (TpoIieHTy), Apodu (mporieHra),
KOTOPBIM COCTABJISIECT OJIHA BENMYMHA OT npyrou. IlpuBoauTs,
pa3doupaTh, OUEHUBATDH PA3TUYHBIC PEHICHUS, 3alIUCH PEIICHUI
TEKCTOBBIX 337a4. Pacmo3HaBaTh U 00BSICHATH, ONIUPASICh HA
OTIpEIEIICHHUS], MPSMO MPOMOPLIHUOHATBHBIE U 00PaTHO
MPONOPLUHOHAIIBHBIE 3aBUCUMOCTH MEX1Y BEJIMYNHAMM;
NPUBOAUTHL MPUMEPHI 3THX 3aBUCUMOCTEN U3 PEaTbHOTO MHpA,
U3 IPyTUx y4eOHBIX IPEIMETOB.
Pemath npakTUKO-OPUEHTUPOBAHHBIE 3314 HA JPOOH,
MPOLEHTHI, MPSMYIO U 00paTHYIO MPOMOPLINOHATEHOCTH,
IIPONIOPLINH
AnreOpandeckue BbIpaKEeHUs 217 bykBenHbie OBaanerp anredpandecKoi TEPMUHOIOTUEN U CUMBOJIUKOM,
BBIPAKEHUS. NPUMEHSITH €€ B IPOIIECCe OCBOCHHUS yUeOHOT0 MaTepuarna.
[IepemenHbIE. HaxoanTs 3HaueHns OyKBEHHBIX BBIPAXKEHHM MPU 38 JaHHBIX
Jlonyctumele 3HAUEHUAX OYKB; BBINIOJHATH BHIYMCIICHUS 1O (POPMYIIaMm.
3HA4YECHUS BoinoaHsaTh npeodpa3oBaHus LIEJIOT0 BIPAKEHUSI B MHOTOUWICH
MIEPEMEHHBIX. MPUBEACHUEM MOJOOHBIX CIAraeéMbIX, PACKPBITHEM CKOOOK.
DopMyIbI. BbINOJHATH YMHOXEHHE OJTHOYJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PacKpbITUE CKOOOK U
IpUBEJICHUE

HO,HO6HLIX cJlaraCMabIX.

CBoiicTBa CTENICHU
C HaTypaJIbHbIM
MMOKa3aTeJIeM.
MHOT04JICHBI.
Crnoxenne,
BBIYHUTAHHE,
YMHOKEHHE
MHOTI'OYJICHOB.
DopMyJIbl
COKpAILIEHHOT' O
YMHOKCHUS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOKHTEIIN

Ha MHOTOYJIEH U MHOTOYJICHA HA MHOT'OYICH, IPUMEHATH
(dbopMyIibl KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.
OcymecTBJIATH Pa3I0KEHHE MHOTOWICHOB HA MHOKUTEIIH
yTEM BBIHECEHHUSI 32 CKOOKH 00ILIEero MHOXKUTES, TPUMEHEHUS
(dbopMyIIbl pa3HOCTU KBAPATOB, (GOPMYJIT COKPAIIEHHOTO
YMHOXEHUS.

IIpumeHATH TpeoOpa30BaHUE MHOTOWJICHOB JJIsl PEILICHHUS
PAa3IMYHBIX 33/1a4 U3 MATEMATUKH, CMEXKHBIX IPEAMETOB, U3
pEAIbHOMN ITPAKTUKH.

3HAKOMHTHCS C UCTOPHUEN PA3BUTHS MATEMATHKH

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHnue, npasuia
npeodpa3oBaHUs
ypaBHEHUS],
PaBHOCWIBHOCTb
YPaBHEHHI.
JIuHeliHOe ypaBHEHHE

PemiaTp TMHENHOE YpaBHEHHE C OTHOW IEPEMEHHOM,
NpPUMEHAS MPaBMHJIa [1IEPEX0/1a OT UCXOIHOIO0 YPAaBHEHHUS K
paBHOCWJIBHOMY eMy Oouiee rpoctoro Buja. IllposepsTs,
SIBJISIETCS T KOHKPETHOE YUCIIO KOPHEM YPAaBHEHUS.
[Mox0upaTs npuMepbI AP YHUCEN, ABISIOMINUXCA PELICHUEM
JIMHEWHOT'O0 YPAaBHEHUS C ABYMs IIEPEMEHHBIMH.
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C OHOM MEPEMEHHOMU,
pELIEHUE TUHENHBIX
ypaBHeHUU. Penienue
3aa4 C MOMOUIBIO
ypaBHECHUU. JInHEHHOE
YpPaBHEHHE C IBYMsI
MEPEMEHHBIMU U €70
rpaduk. Cucrema 1ByX
JIMHENHBIX YPABHEHUH C
JBYMSI TIEPEMEHHBIMU

CTpouTh B KOOPIAUHATHOH IIIOCKOCTHU TpaduK JUHEHHOTO
YpaBHEHHS C IByMs IEPEMEHHBIMU; MOJB3YSACh FPaPUKOM,
NPUBOIUTH MPUMeEPHI perieHus ypasHeHus. Haxoaqurb
pellieHHe CUCTEMBI IBYX JIMHEUHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMH.

CocTaBJATh M pelIaTh YPaBHEHHUE WA CUCTEMY YPaBHEHUI
0 YCJIOBHIO 33]1a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 33J1a4U [TOJTyYEHHBIN PE3YJIbTaT

Koopnunate! u rpadguku.
OyHKIMH

24

Koopaunara Touku Ha
npsiMmout. YucnoBbie
MPOMEKYTKH.
Paccrostnue mexay
JIBYMSI TOUKAMH
KOOPAUHATHOM NPSIMOM.
[IpssmoyrospHas cucrema
KOOpAMHAT Ha
mockoctu. [Ipumepsbl
rpaduKoB, 3aJaHHBIX
dbopmynamu.

HN300pakaTh HA KOOPIUHATHOU MPSAMOUN TOUYKH,
COOTBETCTBYIOIINE 3a/IaHHBIM KOOpJMHATAM, JTy4d, OTPE3KH,
WHTEPBAJIBI; 3aMMUCHIBATh WX HA aNTeOpanvdecKkoM s3bIKe.
OTMeuaTh B KOOPANHATHOM MJIOCKOCTH TOYKH TO 3aJaHHBIM
KOOpJIMHATaM; CTPOUTH TPaPUKH HECTOKHBIX 3aBUCUMOCTEH,
3a/laHHBIX (OpPMYJIaMHU, B TOM YHKCJIE C OMOIIbIO IIU(PPOBBIX
nabopatopuii. [IpumMeHsiTh, N3y4yaTh NPEUMYILIECTBA,
HHTEPNPEeTUPOBATH rpapuUeCcKuil Ciocod NpeCTaBICHUS U
aHaiM3a pazHooOpa3HoOM ku3HEeHHOU nHpopmanuu. OcBauBaTh
NOHATHE (PYHKIMH, OBJIAJIEBATh (DYHKIIMOHAIBHOM
TepmuHoJsioruei. PacnosnaBaTh TUHEHHYIO QYHKIUIO y = KX
+ b,
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Urenne rpapukon
pealIbHbIX
3aBucumocrei. [lonstue
¢bynkuuu. I'padux
¢ynknuu. CBoricTBa
bynkumii. Jluneiinas
¢bynkuus. [Toctpoenue
rpadvKa JHHEHHON
¢bynkuuu. I'padux
bynkuun Y =7*1

ONUCHIBATH €€ CBONCTBA B 3aBUCUMOCTH OT 3HaYEHUMN

KO3 (PUIUICHTOB K U b.

CrpouTts rpaduku nuHeitHOU QyHKIMKU, QYyHKIMU y = |X .
Hcnoab3oBaTh HU(PPOBbIE PecypPChl I IOCTPOCHUS
rpaduKoB GYHKIUN U U3YYEHUS UX CBOUCTB. [IpuBOANTH
IIPUMEPBI JINHENHBIX 3aBUCUMOCTEN B PEATIBHBIX ITPOLECCAX U
SIBJICHUSIX

[ToBTOpEeHue n 006001IeHNE

[ToBTOpEHME OCHOBHBIX
MOHITHUU U METOZIOB
Kypca 7 Knacca,
00001IeHNe 3HAHUH

Bpi0MpaTh, NPUMEHATH OLIEHUBATH CIIOCO0bI CPAaBHEHHUS
YHCEJ, BBIYUCIICHUN, TPe00pa30BaHui BhIpAKEHUH, pEIICHHUS
YPaBHEHHUM.
OcyumecTBJIsIT CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUI U
CaMOIIPOBEPKY  pe3yJibTara npeobpazoBaHuil,
[MOCTPOCHUM.

BBIUMCJICHUH,

Pemate 3a1a4m U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUSA U1 PELICHU 3a0a4 U3 JPYTUX
IPEAMETOB.

Pemiate TekcTOBBIE 334a4l, CPAaBHUBATH, BEIOUPATH CIIOCOOBI
peleHus 3a1a4u

OBIIEE  KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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8 KJIIACC

HaunmenoBanue paznena  |[KomnuectBo OcHoBHOE OcCHOBHBIE BUJIbI ACSITEIILHOCTH O0yYAIOIINXCS
(TemnI) Kypca 4acoB coAepKaHue
Yucna v BBIYUCIEHUS. 15 KBagpaTHsbIil KOpeHb DopMyIUPOBATH ONPEACIICHUE KBAJAPATHOI0 KOPHS

KBagpaTHbie KOpHU

n3 uyncia. [lonsrue
00 upparmoHaILHOM
qucie. JlecsaTuaHbie
MPUOIIKCHUS
HMppalMOHAIBHBIX
YuCell.
JleiCTBUTEIIbHBIC
yucna. CpaBHeHUE
JICHCTBUTEIILHBIX

YHCCII.

YpaBHEeHHE BUaA
X1 = a.
CBoiicTBa

apuPMETHIECCKUX

KBaJPAaTHBIX KOPHEH.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAXEHUH,
COJIEpIKAIINX
KBaJ[paTHbIC KOPHH

U3 4ucia, apuhMeTHIECKOTO KBaJAPaTHOTO KOPHHI.
IIpuMeHATH Onepanuio U3BJICUYEHU KBAAPATHOTO KOPHS
U3 YUCIa, HCMOJIb3YSl TPU HEOOXOTUMOCTH KAJIbKYJISITOP.
OueHuBaTh KBaJpaTHbIC KOPHU LIEJIBIMA YACIAMH U
JECATUIHBIMH JIPOOSMHU.

CpaBHUBATH U YIIOPSAJOYHBATH PAllHOHAIbHbIE U
VPPALMOHAIBHBIE YUCIIA, 3aTTMCAHHBIE C TTOMOLIBIO
KBAaJIPaTHBIX KOPHEN.

I/ICC.]'ICIIOBaTb YPaBHCHHUC x! = a, HaXOIUTb TOYHbIC U

npubanxEHHbIe KopHU Tipu @ > 0.

HccnenoBaTs ¢BOMCTBA KBAAPATHBIX KOPHEW, POBOJS
YHCJIOBBIE KCIIEPUMEHTHI C UCIIOIb30BaHUEM KaJIbKYJIATOPA
(koMIbrOTEpA).

Jloka3pIBaTh CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX
KOpHEW; MPUMEHATh UX Ui IPeoOpa3oBaHuUsl BhIPAKECHUH.
BrimonHaTh npeoOpa3oBaHus BbIPpa:KeHU, COAePKALUX
KBaJIpaTHbIE KOPHU. BbIpakaTh mepeMeHHbIe

13 TEOMETPUYECKUX U PU3NIECKUX HOpPMYII.

BpruncasTe 3Ha4eHUs BRIPAKEHUI, COIEPKALINX
KBaJIpaTHbIE KOPHU, UCII0JIb3Ysl IPU HEOOXOAUMOCTH
KJIBKYJIATOP.
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Hcnoab30BaTh B X0/1€ pELICHMS 3a7a4 SJIEMEHTapHbIE
MPEICTABIICHUS, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYECHUSIMU
BEJTUYMH.

3HAKOMUTHCS C UCTOPUEH PA3BUTHA MATEMATHKH

Yucia 1 BEIYUCIICHUS.
CrerneHsb ¢ LEIbIM

CreneHsb ¢ 1eIbIM
[MOKa3aTelIEM.

(I)OpMyJII/IpOBaTb onpeaecJIcHue CTCIICHU C ICJIbIM IIOKA3aTCIICM.
Hpe}ICTaBJIHTL 3amMCch OOJIBIINX M MAaJIBIX YHCEN B

[IOKa3arejieM CranpgapTHas 3anuch cTaHAapTHOM Buje. CpaBHUBATH YNCia U BEJINYUHBI,
4yuca. 3anMCcaHHble ¢ Ucnoab30BanueM crenenu 10. UcnoJb3oBaTh
Pa3meprl 00beKTOB 3allUCh YKCEJI B CTAHAAPTHOM BUJIE JUISA BBIPAXKEHUS Pa3MEPOB
OKpY>KaroIero Mupa (ot | 0ObEKTOB, JJIMTEILHOCTH MIPOLIECCOB B OKPYIKAIOLIEM MHUPE.
JJIEMEHTAPHBIX YaCTHUII ®dopMyaMpoBaTh, 3aUCHIBATh B CHUMBOJIMUYECKON Gopme 1
J10 KOCMHYECKUX WUIIOCTPUPOBATh IIPUMEPAaMU CBOMCTBA CTENEHH € LEJIbIM
00BEKTOB), nokasareJieM.
JUIUTEIILHOCTh IIpuMeHsTH cBOMCTBA CTENEHH U1 IPpeoOpa3oBaHus
IIPOLIECCOB BBIPAKECHUM, CONECPIKAILMUX CTEIICHU C LIEJIBIM II0Ka3aTeJIeM.
B OKpY KaroIlleM MHPE. BbInoHATE JeMCTBHUSA C YACIaMU, 3alIUCAHHBIMU B
CBoJiCTBa CTENEHU C CTaHJApTHOM BHJ€ (YMHOKEHUE, JICIIEHNE, BO3BEICHHE B
LIETIBIM TIOKAa3aTesemM CTEIIEHb)

Anrebpanyeckue KBagpatHeiii TpéxwieH. | Pacnmo3dHaBaTh KBaJpaTHBIN TPEXUJIEH, YCTAHABIUBATD

BbIpaxxeHus. KBagpaTHbiil

TPEXUIIEH

Pasznoxenue
KBaJpaTHOTO

BO3MOYKHOCTh €T0 Pa3IOKCHHs Ha MHOXUTEIU. PackiaapiBaTh
HA MHOKMTEJIM KBAJPATHBIN TPEXWIECH C HEOTPULATEIbHBIM
JUCKPUMHUHAHTOM
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TpEXWICHA HA

MHOXHTEIN
Anrebpanyeckue 15 Anrebpanyeckas 3anuceiBaTh anredpanyeckue Boipakenus. Haxoantb
BBIPAYKEHUS. npo6b. JlomycTumele o0J1acTh onpeAeneHus paliOHaIbLHOTO BEIPAKECHHUS.

AnrebGpaundeckast ApoOb

3HAYCHHUS
MEPEMEHHBIX,
BXO/ISTIIX

B ajreOpanyeckue
BBIPAXCHUSI.
OCHOBHOE CBOMCTBO
anreOpandecKou
npo6u. CokparieHue
poOeit.

Cnoxenue,
BBIYHATAHUE,
YMHOXEHHE U JCTICHUC
anreOpandecKux
poOeit.
[IpeobpazoBanue
BBIPAXEHUH,
COJICpIKAIIIIX
anreOpanyeckue
Ipodu

BbINOJHATE YKCIIOBBIE ITOJCTAHOBKU U BHIYMCJIATH
3HAYEHHUE APOOU, B TOM YHCIIE C TOMOUIBIO KAJIbKYJISATOPA.
®opMyIHPOBATH OCHOBHOE CBOWMCTBO airedpandeckon
poOH ¥ MPUMEHATH €ro JUIsl MpeoOpa3oBaHus qPOOEii.
BoinosHaTh aeiicTBUS C anreOpandecKuMu IpOoOsSMHU.
[IpumensTs mpeoOpa3zoBaHus BEIPAKECHUN I PEIICHUS
3aa4y. Beipa:xkath nepemenHble u3 Gopmyn (PU3NUECKUX,
Tr€OMETPUYECKUX, OMUCHIBAIOIIUX OBITOBBIE CUTYAIINH )
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YpaBHEHUsIT U HEPABEHCTBA.

KBagpaTHbie ypaBHEHUS

15

KBanparHoe ypaBHeHUE.
Henonnoe kBanpaTHoOe
ypaBHeHue. ®opmyna
KOpHEH KBaJIpaTHOIO
ypaBHeHus. Teopema
Buera.

Pewenne ypaBHeHuH,
CBOJSILIUXCS K
KBaJpaTHBIM.
[Ipocreiimue 1poOHO-
palrOHaJIbHBIE
ypaBHeHUs. Penienue
TEKCTOBBIX 3a/a4 C
ITOMOIIBIO KBAJIPATHBIX
YpaBHEHUI

Pacno3HaBaTh KBajpaTHbIC YpaBHEHUS. 3aNUCLIBATH GOPMYJIy
KOpHEH KBaJIpaTHOrO YPaBHEHUS; peliaTh KBAa/IpaTHbIE
YPaBHeHUs1 — MOJIHbIE U HenoJaHble. [IpoBoauTh npocreiimmue
HCCJIeIOBAHMSA KBAIPaTHBIX YPABHEHU.

PemiaTts ypaBHeHUs1, CBOJAIIMECS K KBaJIPATHBIM, C TOMOILBIO
npeoOpa3oBaHuil U 3aMmeHol nepeMmenHoi. Habaonath u
AHAJM3UPOBATH CBS3b MEXAY KOPHSAMU U KO3 Puimenramu
KBaJpaTHOr0O ypaBHeHus1. @opmMyaupoBaTth Teopemy Buera, a
TaK)ke 00paTHYIO - TEOpEMY, TPUMEHSITH 3TH TEOPEMBI IS
peneHus 3aaad.

PemaTh TekcTOBBIE 321a4H aNTeOPAUIECKUM CITIOCOOOM:
MEPEXOAUTH OT CIOBECHON (hOPMYTUPOBKH YCIOBUS 33a/1a4H K
anreOpanyeckoi MOJETU MyTEM COCTaBJICHUS YPAaBHEHNS,
pemaTh COCTaBIEHHOE YPABHEHNUE; HHTEPIIPETUPOBATH
pe3yJbTar.

3HAKOMUTHCS C UICTOPUEHN Pa3BUTHSA AJTe0pbl

YpaBHEHUS U HEPABEHCTBA.

Cucrtembl ypaBHEHUI

13

JIunelinoe ypaBHEHHUE €
JIBYMS

MIEPEMEHHBIMH, €TO
rpaduk, npuMepsl
pELICHUs] YPAaBHEHUH B
LEeJIBIX ynciaax. Pemenue
CUCTEM JIBYX JIMHEHHBIX
YpaBHEHUU

Pacno3naBaTh JIMHEHBIE YPABHEHUS C ABYMS IEPEMEHHBIMHU.
CrpouTh rpa@uKky TMHEHHBIX YPAaBHEHUMN, B TOM YHUCIIE
UCNoJIb3yH uMdpoBbie pecypenl. Paziuvars napasienbHble U
MEPECEKAIOLINECS MPSIMBIE TI0 UX YPABHEHUSM.

Pemiath cucteMsl JBYX JIMHEMHBIX YPAaBHEHHUM C IBYMSI
MIEPEMEHHBIMU MOJICTAHOBKOM U CIIOKEHHUEM.
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C ABYMSI IEPEMEHHBIMH.
[TIpumeps! perieHus
CUCTEM HEJIMHEUHBIX
YPaBHEHUM C IBYMs
IIEPEMEHHBIMH.
['padrueckast
UHTEpIIpETaLUs
YPaBHEHHS C IBYMS
MEPEMEHHBIMHU U CUCTEM
JIMHEVHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3a/1a4 C MOMOIIBIO
CUCTEM YpPaBHEHUI

Pemares npocrenime cucTeMsl, B KOTOPBIX OJTHO U3 YPABHEHUM
He sBisieTcs TuHeHbIM. LI puBoaAMTL rpaduyecKyro
HHTEePNPETALUIO PELICHUS YPABHEHUS C IBYMS IIEPEMEHHBIMU U
CUCTEM YPaBHEHUU C IBYMs IIEPEMEHHBIMH.

Pemath TekcTOBBIE 32424 ANreOpandecKUM CIIOCOOOM

YpaBHEHUS] U HEPABEHCTBA.
HepasencTsa

12

YucnoBble HEPABEHCTBA
Y UX CBOMCTBA.
HepaseHcTBO ¢ ogHOM
nepeMeHHou. JInHenHbie
HEPABEHCTBA C OJJHOM
MIEPEMEHHOU U UX
pemienue. CucTeMbl
JIMHEWHBIX HEPABEHCTB

D®opMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPJAUHATHOM MPSIMOM, 10Ka3bIBATh
anreOpanyeckH.

IIpumeHsTH CBOIICTBA HEPABEHCTB B XOJI€ PEUICHHUS 3a/1a4.
Pemiath TMHENHBIE HEPABEHCTBA C OJHOW IEPEMEHHOI,
M300pakaTh pPeIIeHUe HEPaBEHCTBA HA YMCIOBOM MPSIMOM.
PemaTh cucTeMbl JIMHEWHBIX HEPABEHCTB, N300paKaTh PEIICHHUE
CHUCTEMBI HEPABEHCTB Ha YUCIIOBOU NPAMOU
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C OJHOM NIEPEMEHHOM U
UX PEILICHUE.
N300paxkenue pemieHus
JIMHEMHOT'O HEPABEHCTBA
Y UX CUCTEM Ha
YHCIIOBOU NIPSAMOU

@yukuuu. OCHOBHbBIE
MOHSATUS

[Tonstue GyHKIUY.
OO6nacTs onpeneneHus U
MHOKECTBO 3HAYECHHUU
dbyukun. CriocoOs
3a/1aHus (PyHKITHA.
['padux pyHKIHN.
CBoiicTBa PyHKIUH, UX
oTOOpa)keHHEe Ha
rpaduke

Hcnonb30BaTh PYHKIMOHAIBHYI0 TEPMUHOJIOTHIO U
CUMBOJIHKY.

BoruuncasaTh 3HaYeHus QYHKIMHN, 3aJaHHBIX (HopMyaamu (pu
HEO0OXOAMMOCTH UCTIOIB30BaTh KAIBKYJISTOP); COCTABJIATH
Tabauubl 3HaYeHuit GyHkinu. CTPOUTH MO TOUKaM rpaguku
¢bynkuuii. OnuchbIBaThH CBOMCTBA QYHKIIMN HA OCHOBE €€
rpaduueckoro npeactasienus. Ucnoab30BaTh
(GYHKIIMOHATIBHYIO TEPMHUHOJIOTHIO U CUMBOJIMKY.
HccnenoBarth npuMepsl rpaukoB, OTpaXKalONIIUX pealibHbIe
npotiecchl U siieHus. [IpuBoauTL NPUMeEPBI IPOLIECCOB U
SABJICHUH C 33JlaHHBIMU cBOiicTBamMu. Mcmosib30BaTh
KOMIIBIOTEPHbIE IPOrPaMMbI

JUTSl TOCTPOEHUSI TpaUKOB (PYHKIMI U U3yUEHUsI UX CBOMCTB

OyHKIMH.

YucnoBbie GyHKIUN

UreHne u noCTpoeHUE
rpadukoB GyHKIIHMN.
[Ipumepsl rpadukoB

Haxoauts ¢ noMmombio rpadguka GyHKIMN 3HAUEHUE OJJHOU U3
paccMaTpUBAEMBbIX BEJIMYHH 110 3HAYEHUIO JPYroi. B Hecl0KHbIX
Clly4asix BbIpaaTh (popmyJioii 3aBHCUMOCTH
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GYHKIHNA, OTPaXKaIoIUX
peagbHbIE TTPOIIECCHI.
OyHKIWH,
OTIMCHIBAIOIIIHE MPSIMYFO
1 00paTHYIO
MIPOTIOPIIMOHAIIEHBIC
3aBUCUMOCTH, UX
rpauKu.

I'padux byHKIIIN

Y = x2. OyHKUUU y =
X2,y = X3, y =n/x, y
= |x|,; rpaduyeckoe
pelieHrne ypaBHeHU U
CUCTEM YPaBHCHUH

MEXK/ly BEJIUYMHAMU.

OnucbIBaTh XapakTep U3MEHEHMS OJTHOW BEJINYMHBI B
3aBUCHMOCTH OT U3MEHEHHUs Ipyrou. PacnosHaBaTe BUbI
n3ydaeMbix ¢yHkiuil. [loka3piBaTh cXeMaTHYeCKH TOJ0XKEHHUE
Ha KOOPJAWHATHOMU TUIOCKOCTH IpadukoB QyHKIUH BUAa: y = x2,
y =]Jc3, y = n/x, y = |x . Hcnoab3oBaTh
(pyHKIHOHAIBHO-TPapUYeCKUe NPEACTABICHHUS U1 PEILICHUS
Y ACCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUU.

I[IpumensaTs nngpoBbie pecypchl il TOCTPOCHUS rPaduKOB
byHKIII

[ToBTOpeHue n 00001IeHNE

[ToBTOpEHME OCHOBHBIX
TIOHSATHUN U METOJIOB
KypcoB 7 U 8 KJIacCOB,
00001TICHNEe 3HAHUI

Bri0MpaTh, NPUMEHSATH, OUEHUBATH CIIOCOOBI CPABHEHUS
qrcesl, BBIYUCIEHUH, TpeoOpa3oBaHuil BRIPAXKEHUH, pELICHUS
YPaBHEHHUM.

OcyumiecTBJIATH CAMOKOHTPOJIb  BBINOJIHAEMBIX JACUCTBUIL U
CaMOTIPOBEPKY  pe3yibTaTa  BBIUMCICHUH, MpeoOpa3oBaHuUM,
[IOCTPOCHUM.

Pemate 3anaun U3 peanbHOU )KU3HH, IPUMEHSATH
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MaTeMaTUYECKUEe 3HAHMS ISl PEILICHUS 3a/1a4 U3 JPYTruxX
MPEIMETOB.

PemmaTte TeKCTOBBIC 33/1a4M, CPABHMBATD, BHIOWPATh CLIOCOObI
pelleHus 3a1a4u

OBIIEE KOJIMYECTBO
YACOB II1O ITPOTPAMME

102
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9 KJIACC

HaumenoBanue paznaena KomuuecTBo OcHoBHOE OCHOBHBIE BUJIbI IEATEILHOCTH 00YYarOIINXCSI
(Tembl) Kypca 4acoB COJIepKaHKe
UYucna v BBIYUCTICHHUS. 9 PanmonanbHbie uncna, Pa3BuBaTh npeacTaBJeHUs O YUCIIAX: OT MHOXECTBA

JleliCTBUTEIbHBIC YHCIA

UppanuoHaibHbIE
qyucia, KOHEYHbIE U
OECKOHEUHbIE
JECSITHYHBIE JPOOU.
MHoxecTBO
JIEVUCTBUTEIBHBIX
quCe;
JIEWCTBUTEIIHHBIC
qucia Kak
OEeCKOHEUHbIE
JECATUYHBIE TPOOH.
B3aumHO o1HO3HaUHOE
COOTBETCTBUE MEXKTY
MHOECTBOM
JNIEUCTBUTEHLHBIX
YUCEeT U MHOKECTBOM
TOYEK KOOPAUHATHOMN
MIPSIMOM.

CpaBHeHue
JIEWCTBUTEIIHHBIX YUCE,
apuMeTHIECKHE

HaTypaJbHbIX YHUCCII 10 MHOKCCTBA HCﬁCTBHTeHBHBIX YHUCCII.

O3HAKOMHTBCSI C BO3MOXKHOCTBIO MpCaCTaBJICHHUA
I[CﬁCTBPITCHBHOI’O YyHclIa Kak 0€CKOHEUHOM ﬂeCﬂTHqHOﬁ
I[pO6I/I, NPUMEHATD JCCATUYHBIC HpI/I6JII/DKCHI/I5I

PalMOHAIIBHBIX U UPPALMOHAIIBHBIX YUCEIL.
H300paskaTh 1eICTBUTEIBHBIEC YUCIIA TOUKAMU
KOOPAMHATHOM IPSIMOM.

3anuchiBaTh, CPABHUBATH U YIOPSAIOUYNUBATD
JEUCTBUTENIBHBIE YNCIIA.

BbInoHATH, cOYeTast yCTHBIE U TUCbMEHHBIE IPUEMBI,
apupMeTH4ecKHe AeCTBUS C PalMOHAIbHBIMU YUCIAMU
HAXOJMThb 3HAYCHHUs CTEIIEHEN C LEIbIMU MIOKA3aTENSAMU U
KOpHEW; BBIYUCIAATH 3HAYCHHS YMCIIOBBIX BBIPAXKCHUM.
[TonyunTts npencTaBieHUE 0 3HAYUMOCTH
JNEUCTBUTENIBHBIX YUCEN B IPAKTUUECKOMN JESITENBHOCTH
YeJ0BeKa.

AHaJIM3UPOBATH U J€1aTh BEIBOJbI 0 TOYHOCTH
npUOIMKEHUS IEUCTBUTENILHOTO YUCIIA MIPU PELLICHUN
3a7ad4.

OKpyrasiTh ACUCTBUTEIIBHBIEC YNCIIA, BHITIOJIHATH
NPUKHUIKY PE3yJIbTaTa BEIYMCICHHUMI, OLEHKY 3HAUYCHUI

b
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NEHUCTBUSA

C JCUCTBUTEIbHBIMU
YUCIIaMU.
[Tpubnuxénnoe
3HAYECHUE BEJIUYUHBI,
TOYHOCTH
MPUOINKEHUS.
OkpyrieHue yucen.
[Ipuknnka u oneHka
pe3yNbTAaTOB
BBIUHCIICHUI

YHUCJIOBBIX BBIPAKECHUMU.

3HAKOMHTBCS C HCTOpI/ICﬁ Pa3BUTUA MATEMAaTUKHU

YpaBHEHUS 1 HEPABEHCTBA.

YpaBHEHHUS C OJTHOMN
MEPEMEHHOU

14

JIunenHOE ypaBHEHHE.

Pewmenue ypaBHeHuUH,
CBOJSIMXCS

K JIMTHEWHBIM.
KBagpaTHoe
ypaBHeHue. Pemenue
YPaBHEHHUH,
CBOJSIIINXCS

K KBaJpaTHBIM.
buxsanparnsie
YpaBHEHHUS.
[Ipumeps! perienus
YPaBHEHHI TPEThEi
Y 4YETBEPTOM CTEICHEN

OcBauBath, 3alIOMHHATH U IPUMEHSATH Tpaduueckue

METO/bI DU PEIIECHNN YPABHEHNUM, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaTh 11eb1€ U APOOHBIC YpaBHEHUS.

Pemate nmuHENHBIE M KBAaIpaTHBIE YPAaBHEHHS,
ypaBHEHHUSI, CBOJIAIIMECS K HUM, TTPOCTEUIITne 1poOHO-
palrOHaIbHBIC YPABHEHUS.

IIpeanaratb BO3MOXHBIC CITIOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00CyKIaTh UX H pelIaTh TEKCTOBBIE 3a1a4H
pa3HBIMU CIIOCO0aMHu.

3HAKOMHTHCS C UCTOPHUEN Pa3BUTHS MATEMATHKH
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pa3ioKeHUeM Ha
MHOXHUTENU. Perenue
TpOOHO- parMOHATBHBIX
ypaBHeHUU. Penienue
TEKCTOBBIX 33]1a4
anreOpandecKum
METOJ0M

YpaBHEHUS 1 HEPABEHCTBA.
CucreMbl ypaBHEHUN

14

YpaBHEHUE C ABYMSI
IIEPEMEHHBIMU U €r0
rpacduk. Cucrema AByX
JIMHEWHBIX YPaBHEHUH C
JIBYMSI

IIEPEMEHHBIMU U €€
pemenne. Pemenne
CUCTEM JIBYX YPaBHEHUHU,
OJIHO U3 KOTOPBIX
JIMHENHOE, a APYroe -
BTOPOU CTEIICHHU.
I'padmyeckas
WHTEPIIPETaLNs CUCTEMBI
YPaBHEHHM C IBYMs
nepeMeHHbIMU. Pelienue
TEKCTOBBIX

OcBauBaTh U NIPUMEHSATH ITPUEMBI PEIIEHUSI CUCTEMBI JIBYX
JIMHEWHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU U CUCTEMBI ABYX
YPaBHEHHUI, B KOTOPBIX OJTHO YPAaBHEHUE HE SBIISIETCS
JIMHEWHBIM.

Hcnoab3oBath QyHKIIMOHATBEHO-TpaUUECKUE TPECTABICHUS
JUISl peLIeHUs U UCCJIeI0OBAHUSA YPABHEHUN U CUCTEM.
AHaJIM3UPOBATH TEKCTHI 3a7a4, pEIaTh UX

anredpandeckuM CrocoOoM: MepexoauTh OT CIIOBECHOU
(bOpMyIHPOBKH YCIOBHS 3a7]a4H K aJlreOpandecKoi MoIeTIn
MyTEM COCTABJICHUSI CUCTEMBI YPaBHEHUI; pellaTh
COCTaBJICHHYIO CUCTEMY YPAaBHEHUI; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMHTHCS C UCTOPHEN PA3BUTHS MATEMATHKH

32




33



3a/1a4 anreOpandecKum
CIocoooM

YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnosele HepaBeHCTBA | YuTaTh, 3alIMCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepasencrtaa Y UX CBOMCTBA. HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
JluneitHble HepaBeHCTBA | BBINOJIHATHL TPe0Opa30BaHUs HEPABEHCTB, NCMOJIB30BATD /IS
C OJTHOM MEePEeMEeHHON U | TpeoOpa30BaHuUsl CBONCTBA YHCIOBBIX HEPABEHCTB.
ux peuenue. Cucremsl Pacno3HaBaTh JIMHENHBIE U KBaJpaTHbIC HEpABEHCTBA. Pemath
JIMHEVHBIX HEPABEHCTB C | JIMHEWHbBIC HEPABEHCTBA, CUCTEMBI JINHEMHBIX HEPABEHCTB,
OJHOM IIEPEMEHHOM U UX | CUCTEMbI HEPABEHCTB, BKIIOYAIOIIMNX KBAJAPATHOE HEPABEHCTBO,
pewmenue. KBagpaTtHbie U peliaTh uX; 00CyKAaTh [IOJTyUYCHHBIC PEICHUS.
HEPABEHCTBA U UX N300pakaTh pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
pemienue. ['padudeckas | YUCIOBOM MPSMOM, 3alIUCHIBATH PEIICHUE C TIOMOIIBIO
WHTEPIPETALNS CHAMBOJIOB.
HEPABEHCTB U CUCTEM PemaTh kBajjpaTHBIC HEPABEHCTBA, UCTIOJB3YS Tpadrueckue
HEPABEHCTB C JIBYMS IIPEICTABICHUS.
MIEpEMEHHBIMU OcBauBaTh U NIPUMEHATHh HEPABCHCTBA MTPU PEIICHUU
Pa3IMYHBIX 33]1a4, B TOM YHCJIE IPAKTUKO- OPUEHTUPOBAHHBIX
DyHKIUH 16 KBagparnunas ¢pynkuus,| Pacno3HaBaTh BHABI H3y4aeMbIX PyHKIIHIA; HILTIOCTPUPOBATH

e€ rpaduK 1 CBOICTBA.
[Tapabona, KOOpAMHATHI
BEPUIMHBI 11apadoIbl, OCh

CXEMaTHYCCKHU, OOBICHSITH
PacIojIoKeHUE Ha KOOPIMHATHOM ITIOCKOCTU TpadhuKOB

K

QyHKyull 6U0a: y = KX,y = KX + b,y = —,y = x?,
X
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CUMMETPHUU MapadoIbl.
I'paduku hyHKINNA:
Y = KX, Yy = KX + b, K

==x,Y =x", vy =4a/x,

Yy = x3, y = n/x, y =JC B3aBUCUMOCTH OT 3HAYCHU

KO3 UIIMEHTOB; OMUCHIBATh UX CBOKCTBA. Pacno3naBaTh
KBaJIpaTuyHy1o QyHkuuio no Gopmyse. [lpuBoanTsh npumMepsl
KBaJI[paTUYHBIX 3aBUCUMOCTEHN U3 peabHOM KU3HU, QUBUKH,
reoMeTpud. BoIABAATHL U 0600111aTh 0COOEHHOCTH Ipaduka
KBaJlpaTuyHOU QyHKIMKN y = ax? + bx + c¢. CTpPOUTH H
H300pakaTh cXeMaTH4eCKHU rpaduKu KBaIpaTHYHBIX
dbyHKIMiA, 3a7aHHBIX opMyTamMu BUJa y = ax?, y = ax? +
g, y =a(x +p)iy = ax? + bx + ¢c. AHAIN3UPOBATH U
NPUMEHATb CBOMCTBA N3YYCHHBIX (DYHKIUH TSI UX
MIOCTPOEHUSI, B TOM YHCJIE C TOMOIMIbIO IIU(PPOBBIX PECypCOB

YucnoBrle

MMOCJIICAOBATCIBbHOCTHU

15

[TonaTHe yncioBon
MOCJIEA0BATEIBHOCTH.
3anaHue
MOCJIEA0BATEILHOCTH
PEKYpPPEHTHOMN
dopmyoit u hopmyoit
W-TO YJICHA.
Apugpmernueckas u
reOMETPUYECKAs
nporpeccuu. Dopmyisl
n-ro 4jeHa
apu(pMEeTHIECKON 1
FEOMETPUYECKON

OcBauBaTh U NPUMEHATHb UHACKCHbIE 0003HAYEHUS], CTPOUTD
peyYeBble BHICKA3bIBAHMS C MCIIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHATHEM OCJIEI0BATEIIbHOCTH. AHAJIM3HUPOBATH
dbopMyITy «-To ujeHa MOCIeA0BATEILHOCTH WM PEKYPPEHTHYIO
¢dbopMyITy M BBIYMCIATD YIEHBI MTOCIEI0BATEILHOCTEMH,
3aJIaHHBIX 3TUMHU (HOpMyIaMHU.

YcraHaBJIuBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUU
MIOCJIEI0BATENBHOCTH, €CIIA BBIIMCAHBI IEPBBIE HECKOJIBKO €€
YJIEHOB.

Pacno3naBaTh apu(pMeTHYECKYIO U TEOMETPUUECKYIO
IPOrPECCHUHU MPU Pa3HBIX CIOCO0aX 3a/1aHus.
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MPOTPECCUN, CYMMBI
IEPBBIX /7 YICHOB.
N300pakeHne 4i1eHoB
apupMETHIECKOHN U
reOMETPUYECKOU
IPOrpeccuil TOUKaMu Ha
KOOPJAMHATHOU
IUIOCKOCTH. JIMHENHBIN 1
JKCITOHEHIIMAJIbHBIN
pocT.

Ci1oHBbIE IPOLIEHTHI

PemaTsh 3a1auu ¢ UCHOIB30BaHUEM (POPMYIT /7- TO UJI€HA
apu(PpMETUIECKON 1 TEOMETPUUYECKOMN MPOTrPecCrid, CyMMbI
HEPBBIX /7 YICHOB.

N300paxkaTth 4iaeHbI 10CIEI0BATEILHOCTH TOUKAMU

Ha KOOPJAMHATHOM MJIOCKOCTH.

PaccmarpuBath npumepsl IPOLIECCOB U SIBIEHUI

U3 pEAIbHOM KU3HU, WLIIOCTPUPYIOIINE NU3MEHEHUE B
apu(pMETUIECKOMN MPOTPECCUH, B TEOMETPUUECKOM MPOTPECCHH;
U300paXkaTh COOTBETCTBYIOININE 3aBUCUMOCTH IPaPUIECKHU.
Pematp 3a1a4m, CBA3aHHBIE C YHCIOBBIMU
IIOCJIEIOBATEIBHOCTSIMHA, B TOM UHCJIE 3a7a491 U3 peaIbHOU
KU3HU C UCTIOJIb30BAaHUEM ITU(PPOBBIX TEXHOJIOTHIA
(9MEKTPOHHBIX TAOIUIL, TpadUIECKOTO KaTbKYJIATOpA U T.I1.).
PemaTh 3a1aun Ha CIIOKHBIE MIPOLICHTHI, B TOM YHUCJIE 33/1a4U U3
peanbHON MPAKTUKH (C UCMOJIB30BAHUEM KAJBKYJISTOPA).
3HAKOMUTHCS C UICTOPUEHN PAa3BUTHA MATEMATHKH

[ToBTOpenue, o0o0LIICHKE,
cUCTEMAaTU3anus 3HaHUU

18

Yucna n

BbIYMCJICHHS (3aIUCH,
CpaBHEHUE, JICUCTBHUS C
JIEUCTBUTEILHBIMA
YUCJIaMU, YUCIIOBas
MpsiMasi; TPOLICHTHI,
OTHOIIICHHS, IPOTIOPITUH;

OnepupoBath NOHATHUSIMH: MHOKECTBO, IOJIMHOXECTBO,
orepalny HaJl MHOKECTBAMU; MCIIOJIb30BATh IPaPUUIECKOe
IIPEICTABICHUE MHOXKECTB JIJIsI OIIMCAHUS PEAJIbHBIX IIPOLIECCOB
U SIBJICHUH, TIPU PEILICHUH 3a/1a4 U3 JPYruX y4eOHbIX
IIPEIMETOB.

AKTyanu3upoBaTh TEPMUHOJIOTHIO U OCHOBHBIE IEUCTBUS,
CBSI3aHHBIC C YHCIIAMU: HATYPAJIbHOE YHCJI0, IPOCTOE U
COCTABHOE YUCJIA, JeJIUMOCTb HATYPAJIBbHBIX
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OKpYTJICHHUE, 4yucesl, IPU3HAKU ASIMMOCTH, LIEJI0€ YUCII0, MOLYJIb YUCIIA,
MpUOIMKEHUE, OLICHKA; | OOBIKHOBEHHAS M IeCATUYHAs APOOH, CTAaHJAPTHBINA BUJI YHCIIA,
pEeLIEHHE TEKCTOBBIX apu(pMeTHYECKUN KBaIpaTHBIM KOpeHb. BBINOIHATH el cTBHA,
3a/1a4y apu(PMETUUYECKUM | CPAaBHUBATH M YNOPSAA0YMBATDH YKCIA, PEICTABIAThH YKHCIIA HA
croco0om) KOOPJMHATHOM MPSMOM, OKPYTJIATh YUCIIA; BHINOJIHIATH
NPUKHIKY U OLEHKY PE3yJIbTaTa BIYHCICHUN.

PemaTh TekcTOBBIE 32a4U apUPMETUIECKUM CITIOCOOOM.
Pemath npakTuyeckue 3a1a4uM, CoAEepKalue IMPOLEHTHI,
JI0JIA, YACTH, BBIPAXKAIOLINE 3aBUCUMOCTH: CKOPOCTb - BPEMS -
pPacCTOsIHUE, LIEHA - KOJIMYECTBO - CTOUMOCTb, 00bEM padOTHI -
BpeMsI - IPOU3BOUTENILHOCTE TpyAa. Pazdupare peanbHble
YKU3HEHHBIE CUTyaluu, (popMyJTHPOBATH UX Ha SI3BIKE
MaTEeMaTUKH, HAXOAUTH PEIICHUE, IPUMEHSA MATEMATUYECKUI
arnrnapar, HHTepPIpeTUPOBaTh Pe3yIbTaT

AnreGpanyeckue OnepupoBaTh NOHATHAMHU: CTETICHb C I[EJTBIM MTOKA3aTeNeM,
BBIPKCHUS apu(METHYECKUI KBaIpaTHBI KOPEHb, MHOTOUJICH,
(mpeoOpazoBaHue anredbpaunydeckas 1poOb, TOXECTBO. BHINOJIHATH OCHOBHbIE
anreOpandecKux JAeiiCTBUS: BBITIOIHATH PACUYETHI 1O (hopMyTIam,

BBIPAXKEHUI, npeoOpa3oBbIBATH 1IEIIbIE, TPOOHO- PAllMOHATbHbIE BHIPAXKEHUS
JOIyCTUMBIE Y BBIPQXKCHUS C KOPHSIMH, PEAIM30BBIBAThH Pa3I0KEHUE
3HAYCHU) MHOTOYJICHa HAa MHOKUTEIH, B TOM YHCJIE C UCIIOIb30BaHUEM

dbopMyJ1 pa3HOCTH KBaJpaTOB U KBaJpaTa CYMMbI U Pa3HOCTH;
HaXOJIUTh
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JOITyCTUMBbIE 3HAUEHUS TIEPEMEHHBIX 7Sl APOOHO-
palMOHaIbHBIX BbIpaK€HUM, KOpHEN. MoaeanpoBarth ¢
HOMOIIbIO (POPMYJI peasibHbIE MPOLIECCHI U SBICHHUS

OyHKIMU

(moctpoenue, CBOMCTBA
W3YYEHHBIX (DYHKIIHIA;
rpaduyeckoe perieHmue
YPaBHEHUI U UX CUCTEM)

OnepupoBath NOHATUSIMU: QyHKIMS, TpaduK QYHKIIMH, HYJIH
GyHKIMU, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusl, yObIBaHUs, HAHOOJIbIIIEE U HAUMEHbBIIIEE 3HAYCHHUSI
(GyHKIIMH. AHAJM3UPOBATH, CPABHUBATH, 00CYKIATh
CBOMCTBA (DYHKILIM, CTPOUTH UX rpaduKH.

OnepupoBaTh NOHATHSIMH: [IPSIMas IPONOPIIMOHATILHOCTb,
oOpaTHas PONOPIMOHATBHOCTh, TUHEHHAS (DYHKIINS,
KBaJlpaTuyHas QyHKIuUsA, napadona, runepoomna. Ucnoab3oBaTh
rpadukm a1 onpeneaeHus: CBOMCTB, MPOIECCOB U
3aBUCUMOCTEH, ISl peIIeHus 3a/1a4 U3 APYTUX yU4eOHBIX
MIPEIMETOB U PEAIbHOM KU3HU; MOAEJIMPOBATDH C TIOMOIIIHIO
rpaduKOB peasibHbIE MPOIIECCHI U sBNCHUA. BhIpakaTh
(hopmyIamMM 3aBUCUMOCTH MEXIYy BETUIMHAMHU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4vecTBo 4acos DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Koutpoabnbie [[IpakTnueckue
n/n Bcero U3yYEeHUsS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 ITonsATHE paMOHAIILHOTO YKCIIA 1 4\09
pall \ https://m.edsoo.ru/7f42a900
bubmnoreka IIOK
2 ITousiTHe paMOHAILHOTO YHCIIA 1 5\09
pall https://m.edso0.ru/7f42a900
3 Apudmerndeckue ISHUCTBUS C pallHOHATLHBIMU 1 9\09
yucinamu. JlecaTuanbie 1poou
Apudmernaeckue 1eiCTBHA ¢ palliOHATBHBIMA
4 1 11\09
grciamMu. OOBIKHOBEHHBIE poOH
CBoiicTBa apuMeTHUYECKUX AEHCTBUI C
5 pucd it 1 13\09
panMoOHAIBHBIMH YHCTAMU
CBolicTBa apu(hMETHUECKUX TEUCTBUIL C
6 pue A 1 14\09
palMOHAIBHBIMH YHCIAMU
Apudmernyeckne JeHCTBUS ¢ palliOHAIbHBIMHU
7 pucp A pat 1 18\09
YHCIIaMHU
YnopsanounBaHue paoOHaJIbHbIX YUCENT 20\09
CpaBHeHHE palMOHAIBHBIX YNCEI 1 21\09
CpaBHeHue, ynopsaa04uBaHue palliOHAILHBIX
10 P yropsa pat 1 25\09
quces
bubmunoreka IHOK
11 Crenenb ¢ HaTYpaJIbHBIM [TOKA3aTEIEM 1 27\09 1

https://m.edsoo.ru/7f4211de
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CBolicTBa CTENIEHNU C HATypaJbHBIM

bubnunoreka LIOK

12 [okKasaTrejIeM: YMHOYKEHHUE U JEJICHUE CTEIEHEN 28\09
™ A \ https://m.edsoo.ru/7f421382
C OJJMHAKOBBIM OCHOBaHHEM
13 CBoiicTBa CTENEHU C HATYPaJIbHBIM 210 bubmmoreka [JOK
HOKa3aTelieM: BO3BEJICHUE CTCIICHU B CTECIICHb https://m.edsoo.ru/7f42154e
CBolicTBa CTENIEHNU C HATypaJbHBIM
. but6mmoreka [IOK
14 [I0Ka3aTeJIeM: BO3BEICHUE IPOU3BEICHUS B 4\10
https://m.edsoo.ru/7f4218be
CTEINEHD
15 CreneHsp ¢ HaTypaJIbHBIM IIOKA3aTEIIEM: 5\10
Pemrenre ocHOBHBIX 3a7a4 Ha IpoOH U3
16 g Al Ap 9\10
peabHOM MPAKTUKU
Perrenre oCHOBHBIX 3a/1a4 Ha IIPOLIEHTHI U3
17 > ol pon 11\10
peanbHON MPAKTUKU
Perrenne 0CHOBHEBIX 3a4a4 Ha OpOoOH, IIPOLIEHTHI
18 . o AP pon 12\10
W3 peajJbHON MPAKTUKU
Perienne ocHOBHBIX 3a7a4 Ha OpoOH, MPOLIEHTHI
19 : Ad Ha Zp pott 16\10
U3 peajJbHON NPAKTUKU
20 [Ipu3naku nenumoctu 18\10
PasnosxeHnst Ha MHOXKHATEIN HATYpPaIbHBIX
21 yp 19\10
qucen
Peannable 3aBucuMmoctu. [Ipsamas
22 P 23\10
MPOTIOPIIMOHATBHOCTD
Peanpubie 3aBucuMocTH. OOpaTHas
23 25\10
MPONOPIUOHAIBHOCTH
Peanbusie 3aBucumoctu. Ilpsimast u ooparHas
24 p p 26\10
MPOTMOPIIMOHATBHOCTH
25 Peanbnbie 3aBucumoctu. [Ipsimast u obpaTHas 6\11
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MIPONOPLUUOHAIBHOCTH

KonTponpHas padbota o Teme "ParmoHanbHbIe

26 - 8\11
27 BykBeHHbIe BhIpakeHUs 9\11 E::LZH/I;I;T:(;(;(?SIIé f41feec
28 Ilepemennsle. [lonycTrMble 3HaYEHUS 13011
[IEPEMEHHBIX
29 DopmyIibl 15\11
30 DopmyItsl 16\11
31 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKECHUH, 20\11 bu6nuoreka [JOK
pacKpbITHE CKOOOK https://m.edsoo.ru/7f41fafa
39 [Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH, 22\11 bubnmnoreka [HOK
MPUBEJICHNE TTOAO0HBIX ClIaraeMbIX https://m.edsoo.ru/7f41fd70
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH,
33 PacKphITHE CKOOOK M IIPUBEICHHE ITOJOOHBIX 23\11
clIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BbIpaKEHUH,
34 pacKkpbITHE CKOOOK U MPUBEICHUE MOA0OHBIX 27\11
clIaraeMbIX
35 VYpaBHeHue, npaBuiia IpeodpazoBaHus ) 2o\11
YpaBHEHHUS, pABHOCUIILHOCTh YpaBHEHUI
36 JInneiinoe ypal\s’HeHHe C OJTHOH VnepeMeHHofI, 30\11
pellieHre JIMHEWHBIX ypaBHEHU N
37 JInneliHOE ypaBHEHHE C OJHOU IIEPEMEHHOM, M2 bu6muoreka [JOK
pelIeHue JIMHEMHBIX YpPaBHEHUI https://m.edso0o.ru/7f420482
38 JIuneliHOEe ypaBHEHHE C OJTHOW MTEPEMEHHOM, 6\12

pelIeHue JIMHEMHBIX YPaBHEHUI

43


https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482

39 Pemenue 3a1a4 Ha IBMKCHUE C IIOMOIILIO 12 bubnunoreka LIOK
ypaBHEHUU https://m.edso0.ru/7f42064e
40 Pemenue 3agau Ha IBUKEHHE 1O PEKE C 11\12 bu6muoreka [IOK
IIOMOILIBIO YPAaBHEHUHN https://m.edso00.ru/7f420806
41 Pemenue 3aga4 Ha IPOLIEHTHI C TOMOILBIO 13\12 bu6muoreka [IOK
ypaBHEHUHU https://m.edsoo.ru/7f4209a0
but6mmoreka [IOK
42 P % 14\12
CHICHHIE 372t € HOMOIUPIO YpasHCHIH \ https://m.edsoo.ru/7f420e6e
43 KontponbHas padota nmo teme "JIuHelHbIe 18\12 bubnnorexa [JOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
. bubnuoreka [{OK
44 K 20\12
COPARHATA TORKH 1l HPAMOH \ https://m.edsoo.ru/7f41de76
bubnuoreka [{OK
45 YucnoBsle mpome 21\12
MCIOBHIE NPOMEXyTIH \ https://m.edsoo.ru/7f41dff2
46 UrcoBbie TPOMEKYTKH 25\12
47 Paccrosinue Mvexcz[y I[BVyM;I TOYKAMH I7\12
KOOPJAMHATHOU MPSMOI
48 Paccrosinue Mvexcz[y z[vaMﬁ TOYKAMH 28\12
KOOPJAMHATHOU MPSMOM
49 [IpsimoyronbHas cuctema KOOpAMHAT Ha 10\01 bubmuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
50 IIpsimoyronbHas cucremMa KOOpAMHAT Ha 11\01 bubmuoteka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
51 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu 15\01 ng;?;;tg;ggﬁﬂuegag
52 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu 17\01 bubmorexa HOK

https://m.edsoo.ru/7f41ed80
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53 [Tpumeps! rpadukoB, 3aaHHBIX (HOpMyIIaMu 18\01
o4 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyIIaMu 22\01
N but6mmoreka [IOK
Y 24\01
95 TeHUE TPapUKOB PEaTbHBIX 3aBUCUMOCTEH \ https://m.edsoo.ru/7fALea24
56 Urenue rpadMKoB peaibHBIX 3aBUCUMOCTEH 25\01
but6mmoreka [IOK
57 I1 29\01
OHATHE (yHILHH \ https://m.edsoo.ru/7f41ef06
58 I'paduk pynkumn 31\01
. . bubnuorexa [IOK
59 1\02
CBoficTaa ynicuuii \ https://m.edsoo.ru/7f41f078
. . bubnuoreka [{OK
60 5\02
CBoficTaa ynicuii \ https://m.edsoo.ru/7f41f1fe
. bubnuoreka [{OK
61 JI 7\02
HHCIHHAA QYK \ https://m.edso0.ru/7f427282
. bubnuorexa [IOK
62 JI 8\02
MHCHHA YKL \ https://m.edsoo.ru/7f427412
N but6mmoreka [IOK
63 II 12\02
0CTpOCHHE rpaduica IMHCHHOI pyHKiuHK \ https://m.edsoo.ru/7f426d1e
64 IToctpoenue rpaduka TuHeHHON QyHKIMM 14\02
65 I'paduk yakmmm y =x| 15\02
66 I'paduk pynkumm y =[x| 19\02
67 Kontponbnas padota o teme "KoopaunaTel u 21\02 bubnuotexa [JOK
rpaduxu. OyHKmn" https://m.edsoo.ru/7f41f50a
68 CBOIACTBA CTETICHU C HATYPAIHHBIM 22\02 bubmmnorexa [JOK
ITOKa3aTeIeM https://m.edso00.ru/7f421382
69 CBoiicTBa CTENEHU C HATYPaJIbHBIM 26\02 bubnmnorexa [JOK

IIOKa3aTejIeM

https://m.edsoo.ru/7f42154e
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70 CBoiicTBa CTENEHU C HATYPaJIbHBIM 28\02 bubmmoreka [JOK
rokasaTelieM https://m.edsoo.ru/7f4218be
bubnunorexa LIOK
29\02
& MuoroseH! \ https://m.edso0.ru/7f42276e
bubnunorexa LIOK
4\03
72 MeoroseH! \ https://m.edso0.ru/7f422930
but6mmoreka [IOK
6\03
73 CnoxxeHne, BEIYUTaHNE MHOIOYICHOB \ https://m.edsoo.ru/7f422af2
bubmuoreka [IOK
74 7\03
¥ MHOKEHHE MHOTOIICHOB \ https://m.edsoo.ru/7f422cc8
bubnunoreka LIOK
7 11\03
> ¥ MHOKEHHE MHOTOMIICHOB \ https://m.edsoo.ru/7f422fca
76 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHUE 13\03 bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
77 DopMyIbl COKPAIEHHOTO YMHOXEHUS: KBaJ[paT 14\03 bubnnorexa [JOK
CYMMBI U KBaJpaT pPa3HOCTH https://m.edsoo.ru/7f42432a
78 @opMyIbl COKPAIEHHOTO YMHOXKEHUS: KBapaT 18\03 bubnmorexa LIOK
CYMMBI U KBaJpaT pa3HOCTU https://m.edsoo.ru/7f42464a
®opMyIbl COKPAIEHHOIO YMHOXKEHUS.
79 PFI)O)I}CICHI/IG EE’»HI:)ICTI/I B yBBI QKCHUH Ha UX 20\03 bubmmorexa TIOK
™ P AABYX BbIP https://m.edsoo.ru/7f424c12
CyMMY
N but6mmoreka [IOK
80 o 21\03
OPMYJIBT COXPATICHTOTO YMHOMCHIA \ https://m.edsoo.ru/7f424fd2
n bubmuorexa [{OK
81 D 4\04
OPMYJIPT COXPATICHIOTO YMHOMCHIA \ https://m.edso00.ru/7f4251d0
82 PasnoxxeHrne MHOrO4I€HOB HA MHOKHUTEIIH 8\04 bubnunorexa LIOK
BBIHECEHHEM OOILETO MHOYKUTENS 32 CKOOKHU https://m.edso0.ru/7f423312
83 PaznoxxeHrne MHOTOYJICHOB HA MHOXKUTEIIHN . 10\04 bu6nunorexa LIOK
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CIOCO0 rPYNIMPOBKH

https://m.edsoo.ru/7f4237fe

PaznoxxeHrne MHOTOYICHOB HA MHOXKUTEIIHN .

but6mmoreka [IOK

84 11\04
UCIOJIb30BaHUEe (OPMYIT \ https://m.edsoo.ru/7f4239de
Paznosxenre MHOTOUYJICHOB HA MHOYKUTEITH
85 . 15\04
KoMOMHaIue cnoco0oB
Kontposbhas pabota mo teme
86 [omTP P ) 17\04
Anrebpanyeckue BoIpaKEHUS
87 JIluneitHoe ypaBHEHUE C JBYMSI IEPEMEHHBIMHU U 18\04 bubmmoreka [JOK
ero rpaduxk https://m.edso00.ru/7f427c32
88 JluneitHoe ypaBHEHHE C IBYMS IEPEMEHHBIMU U 22\04 bubnnorexa [JOK
ero rpaguk https://m.edsoo.ru/7f427e8a
89 Cucrema 1ByX JTUHEHHBIX YPABHEHUH C ABYMs 24\04 bubnuorexa [IOK
MepEMEHHBIMU: TpaPUIeCKuii CrToco0 peIIeHMs https://m.edsoo.ru/7f42836¢
CucreMa IByX JTMHEUHBIX YPAaBHEHUH C IBYMS
90 HBYE 7P ad 25\04
MePEMEHHBIMU: CITOCO0 MOJACTAHOBKHU
Cucrema IByX JIMHEWHBIX YPaBHEHUM C TBYMS
91 MIEPEMEHHBIMU: CTIOCO0 anredpanvdeckoro 29\04
CJIOYKEHUS
CucreMa JIByX JTUHEWHBIX YPaBHCHHUH C IBYMS
92 ABYX yp ABYM 2\05
nepeMeHHBIMHU
bu6nmorexa LIOK
93 Pemenue cucrem ypaBHenuit. Permenue 3amaq 6\05
yp A \ https://m.edsoo.ru/7f4284de
bubanoreka LIOK
94 Pemenne cucteM ypaBHEHUH, peIICHUE 3a/1a4 8\05
yp P a \ https://m.edsoo.ru/7f42865a
but6mmorexa [IOK
95 Pemenue cucrteM ypaBHEHUM: pellieHUE 3a1a4 13\05
yp P a \ https://m.edso00.ru/7f4287d6
96 Pemenue cucrem ypaBHEHUN 15\05
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97 Pemenue cucrem ypaBHEHHIA 1 15\05
IToBTOpEHME OCHOBHBIX IIOHATHI U METOJOB bu6nuorexa LIOK
98 o 1 16\05
Kypca 7 Kimacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f429c6c
[ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB bu6muoreka [IOK
99 . 1 20\05
Kypca 7 Kiacca, 000011eHue 3HaHUIA https://m.edsoo.ru/7f429f32
100 KonTponbhas paboTa B pamkax 1 22\05 bubmmoreka [JOK
MPOMEKYTOYHOM aTTECTALUK https://m.edso00.ru/7f42a0e0
101 IToBTOpPEHNE OCHOBHBIX MOHATHI U METOJ0OB 1 23\05 bubnmnorexka HOK
Kypca 7 Kimacca, 0000eHre 3HAaHHUHA https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATUN U j\/IeTOI[OB 1 23\05
Kypca 7 Kimacca, 00001eHre 3HAaHHUHA
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102
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8 KVIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie | [IpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
but6mmoreka [IOK
1 IT 0 1 4\09
OIITTHE 05 MIPPALHOHATLHON HHEe \ https://m.eds00.ru/7f430382
JleicTBUTENbHBIC YUCTIA 1 5\09
KBagparHblii KOpeHb U3 YUCIa 1 9\09
. bubnnorexa [IOK
4 C 1 11\09
PABHEHIE ACHCTBITEILHBIR HHCe \ https://m.edso00.ru/7f4308e6
. bubnuoreka [{OK
5 C 1 13\09
PABHCIHE ICHCTBUTCILHBIX HHCCT \ https://m.edsoo.ru/7f430a8a
bubmuoreka [IOK
6 A % % 1 14\09
PHMETIHCCKHH KBAAPATHBIH KOPCHE \ https://m.edso00.ru/7f430f44
bubanoreka LIOK
7 vy 2= 1 18\09
paBHerue Bua x- =4 \ https://m.edso00.ru/7f430f44
8 JlecsTuaHbIe MPUOTMKEHNS] HPPAITMOHATBHBIX 1 20\09 bubnuotexa [JOK
qucell https://m.edsoo.ru/7f43128c
JlecsaTuaHbIe MPUOIMKEHNS] UPPAITMOHATBHBIX bubnmnorexa [JOK
9 1 21\09
qucell https://m.edsoo.ru/7f4315c0
. . bubmuoreka [IOK
10 C 1 25\09
BOIiCTBa apupMETHUECKUX KBaJIpaTHBIX KOPHEH \ https://m.edsoo.ru/7f4318¢2
N . bubnuotexa [JOK
11 CaoiicTBa a e 1 27\09
BOIiCTBa apupMETHUECKUX KBaJIpaTHBIX KOPHEH \ https://m.edsoo.ru/7f431a20
12 [IpeoOpa3oBaHre YMCTOBBIX BBIPAKEHUH, 1 28\09 bu6muoreka [JOK

coJiepKallluX KBaJpaTHBIE KOPHU

https://m.edsoo.ru/7f43259c
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13 [IpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, 1 2\10 Bu6muotexa [JOK
COZIEpIKAIlMX KBAJIPATHbIE KOPHU https://m.edso00.ru/7f432736
14 [IpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, 1 10 bubnuorexa LIOK
COZIEPIKAILNX KBAIPATHBIE KOPHU https://m.edso00.ru/7f432736
15 [IpeoOpazoBaHue YUCITOBBIX BHIPAKCHUH, 1 5\10 bu6muoreka [IOK
COZIEPIKAILMX KBAIPATHBIE KOPHU https://m.edsoo.ru/7f431d36
16 CreneHs C 11€JIbIM TTOKa3aTeeM 1 9\10 Eg{in;;fg;gﬁﬁ f4%aaa
CrangaprHas 3anuch yncia. Pasmepsl 00beKTOB
17 OKpY’Karoiero Mupa (0T 3JIeMEHTaPHBIX YaCTHI] 1 11\10
710 KOCMHUYECKUX O0BEKTOB), JNIUTEILHOCTh
MIPOIIECCOB B OKPYKAIOIIEM MUPE
18 CBoIiCTBa CTETICHH C IICJIBIM TTOKa3aTelieM 1 12\10 ﬁ::g%ﬁiggﬁmzmsz
19 CBoIiCTBa CTETICHH C IICJIBIM TTOKa3aTelieM 1 16\10
20 CBOMCTBA CTEIIEHH C IIEJILIM ITOKa3aTeIeEM 1 18\10
21 CBOIICTBA CTETIEHH C IIEJIBIM TTOKa3aTelieM 1 19\10
22 CBOICTBA CTEIIEHHU C LIEJILIM ITOKA3aTEIEM 1 23\10
23 KBanpathslii TpéxuiieH 1 25\10
24 KBanpathslii TpéxunieH 1 26\10
o5 Pa3noxxeHue kBaipaTHOTO TpEXUIIEHA HA 1 6\11 bubnmnorexa [JOK
MHOXUTENH https://m.edso0o.ru/7f42d862
26 PasnoxeHne kBagpaTHOro TpEXusicHa Ha 1 8\11 bu6muoreka [JOK
MHOXUTEIN https://m.edso00.ru/7f42d862
97 Kontponbras padota mo Temam "KBanpaTHbie 1 o\11 bubnuotexa [JOK
kopHu. Crenenu. KBagparusiif Tpexwien" https://m.edso0o.ru/7f42dd26
28 1 13b11 bubnunoreka [JOK
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https://m.edsoo.ru/7f42ded4

bub6nmoreka [IOK
15\11
29 Adrebpartieckas Apodk \ https://m.edsoo.ru/7f42e0be
30 JlonycTuMble 3HaYeHUS MEPEMEHHBIX, BXOASAIIUX 16\11 bubnmnoreka HOK
B ajreOpandyecKue BoIpaKeHUs https://m.edsoo.ru/7f42e262
JlonmycTruMble 3HaY€HUs IEPEMEHHBIX, BXOISAIINX bubmmoreka [JOK
31 20\11
B ajnreOpandyecKkue BoIpaKeHUs https://m.edsoo.ru/7f4354a4
. . bubnuorexa [IOK
22\11
32 OcHoBHOE CBOICTBO anredbpandeckoi apodu \ https://m.edsoo.ru/7f436098
. bubmuoreka [IOK
23\11
33 Coxpatene 1podeit \ https://m.eds00.ru/7f435648
34 [TpuBenenue anredpanveckux Apoodeit K HOBOMY 27\11 bubnnorexa [JOK
3HAMEHATEII0 https://m.edsoo.ru/7f435648
. bubmuoreka [IOK
29\11
3 Coxpatenie 1podeit \ https://m.eds00.ru/7f435648
. bubnuoreka [{OK
30\11
36 CrnosxeHue, BEIMUTAHUE AITreOpandecKux apooeii \ https://m.edsoo.ru/7f43599a
bu6nmorexa LIOK
7 i 4\12
3 CrnoxxeHue, BBIYUTAHUE alreOpandecKux apooeit \ https://m.edsoo.ru/7f435ed6
38 YMHOKEHUE U JielieHHe areOpandecKux Apooei 6\12
39 YMHOXEHUE U JIeJIeHHe anredpandeckux apooeit 7\12
40 [IpeoOpa3oBaHue BbIpaXeHH, COEepIKaALINX 11\12 bubmmnoreka HOK
anreOpandeckue Apoou https://m.edsoo.ru/7f42fd38
41 [IpeoOpa3oBaHue BbIpakKeHH, COIepIKaLIIX 13\12 bubmuorexa [IOK
anredbpanveckue 1poou https://m.edsoo.ru/7f42fd38
42 [IpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIINX 14\12 bubmuoteka [IOK

anredpanveckue 1poou

https://m.edsoo.ru/7f42ec80
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KonrponsHas pabora no Teme "Anredpanueckas Bu6muotexa [JOK
43 18\12
poOp" https://m.edsoo.ru/7f42eela
bubnunorexa LIOK
20\12
44 HemnonHoe kBagpaTHOe ypaBHEHUE \ https://m.edsoo.ru/7f42eela
bubnunorexa LIOK
21\12
45 Henonwoe keanpatnoe ypasuerue \ https://m.edsoo.ru/7f42eela
N but6mmoreka [IOK
25\12
46 dopmyna KOpHEH KBaIpaTHOTO ypaBHEHUS \ https://m.edsoo.ru/7f42f158
bubmuoreka [IOK
a7 () i 27\12
OpMYJIa KOPHEH KBAIPATHOTO ypaBHeris \ https://m.edso0o.ru/7f42f3f6
48 @opMyIta KOpHEH KBaPATHOIO YPABHEHUS C 28\12 bubnuoreka [IOK
YEeTHBIM BTOPBIM K03 puimeHTOM https://m.edsoo.ru/7f42f5a4
bubnuoreka [{OK
4 T B 10\01
9 copeMa Bueta \ https://m.edsoo.ru/7f42fef0
bubnunoreka LIOK
T B 11\01
50 eopema Buetd \ https://m.eds00.ru/7f430076
N but6mmoreka [IOK
15\01
51 Pemenne ypaBHeHU, CBOAAIIUXCS K KBAaJPAaTHBIM \ https://m.eds0o.ru/7f43c542
bubnuoreka [{OK
52 P 5 17\01
ellIeHre ypaBHEHUH, CBOISIIUXCS K KBaIpaTHBIM \ https://m.eds00.ru/7f43c3d0
bubnuoreka [{OK
II i - 18\01
53 pocreiime TpoOHO-panMoOHaATLHBIE YPAaBHEHUS \ https://m.edsoo.ru/7f4328c6
o4 [Ipocreiimue qpoOdHO-palliOHANIbHBIE YpaBHEHUS 22\01 E;ISSH/I//I&T:;(::)(])_ISII; £432b6e
55 Pemrenue TEKCTOBBIX 3a74a4 ¢ IOMOIIIBIO 24\01 but6mmoreka [IOK
KBaJIpaTHBIX YPaBHEHUI https://m.edso0.ru/7f42f75¢c
56 Pemrenne TeKCTOBBIX 3a71a4 C IIOMOIIIBIO 25\01 bu6nunorexa LIOK

KBaJPAaTHBIX YPaBHEHUU

https://m.edsoo.ru/7f42f8f6
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Konrponsnas padora no reme "KBagpatHsie

bubnunoreka LIOK

57 29\01
ypaBHEHHA" \ https://m.edso00.ru/7f4301f2
JIuHeitHOe ypaBHEHHE C IBYMS IIEPEMEHHBIMU,
58 P ABIM P 31\01
ero rpauk
59 [Ipumepsl penieHust ypaBHEHUN B 1EIBIX YUCTAX 1\02
JIuneliHoe ypaBHEHHE C JBYMS IEPEMEHHBIMU,
60 ero rpaduk, IpuMepsl PEeIICHNs] YpaBHEHUH B 5\02
LEJIBIX YUCIIax
61 Pemenne cucreM NByX JIMHEWHBIX YPaBHEHUH C 7N02
IBYMsI IepeMeHHbIMU. ["paduueckuii criocod
62 Pemenne cucreM NByX JIMHEWHBIX YPaBHEHUH C 8102
IByMs iepeMeHHBIMU. CIIOCO0 MOACTAHOBKH
Peurenue cucreM NByX TMHEWHBIX YPaBHEHUU €
63 nByMms iepeMeHHbIMU. CItoco0 anredpandeckoro 12\02
CIIOKEHUS
[IpuMepsl perieHus: CUCTEM HETMHENHBIX
64 PHMEPH! P 14\02
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
[IpuMepsl perieHus: CUCTEM HETMHEHHBIX
65 PHMEPH! P 15\02
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
['paduueckas uHTEpIIpPETALINS YPABHEHUSI C
66 JIIBYMS TIEPEMEHHBIMU YPABHEHUI C IBYMS 19\02 Brbmuorexa LIOK
yMA Tep P s https://m.edso00.ru/7f43d6d6
MepeMEHHBIMU
67 I'padmueckas uHTEpIIpETALINS CUCTEM JIMHEHHBIX 21\02 bu6muoreka [JOK
YpPaBHEHUH C IBYMsI IEPEMEHHBIMHU https://m.edso0.ru/7f43d6d6
Perrenre TeKCTOBBIX 33714 C MOMOIIBIO CUCTEM
68 : 8 H 22\02
ypaBHEHUH
69 Pertenrie TeKCTOBBIX 3a74a4 ¢ IOMOIIBIO CUCTEM 26\02
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YpaBHEHUH

Pemenne TeKCTOBBIX 3aaa4 C IIOMOIIBIO CUCTEM

70 g 28\02
ypaBHEHUN
71 UucnoBble HEPABEHCTBA U UX CBOMCTBA 29\02
72 UucnoBble HEPABEHCTBA U UX CBOMCTBA 4\03
73 HepaBeHCTBO ¢ 0/1HOI MTepeMeHHOI 6\03
74 JIuneliHple HEpAaBEHCTBA C OJJHON EPEMEHHON U 703 bubmmoreka [JOK
HX pelieHue https://m.edso00.ru/7f42c692
75 Jlunelinble HEPABEHCTBA C OJJHOM IEPEMEHHON U 11\03 bubmmoreka [JOK
HX pelieHue https://m.edsoo.ru/7f42c840
76 JInneliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHON U 13\03
UX pelleHne
77 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU 14\03 bubanorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU 18\03 bubmmoreka [JOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMsl J'II\/’IHCI\/'IHBIX HEPABEHCTB C OJJHOM 20\03
IIEPEMEHHON U UX pELICHUE
80 N300paxeHnue pemieHns JMHEHHOTO HEpaBEHCTBA 21\03 bubmuoreka [IOK
U UX CUCTEM Ha YHCJIOBOW NMPAMON https://m.edsoo.ru/7f42c9e4
81 N300pakeHue pereHns TMHEHHOT0 HepaBeHCTBa 004 bubmuoreka [IOK
U UX CUCTEM Ha YNCJIOBOU MPAMON https://m.edsoo.ru/7f42c9e4
82 KonTponbHas pa60T51 o reMaM "HepaBeHcTsa. 8\04
Cucremsl ypaBHeHUI"
3 | Torsmie fymaumn S
84 OO6nacTh ornpenenaeHus] © MHOKECTBO 3HAUCHUN 11\04 bu6nunorexa LIOK
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byHKIIN https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust pyHKIHIA 15\04
86 I'paduk Gyakmmm 17\04
87 CBoiicTBa yHKIINHU, UX OTOOpaKEHUE HA 18\04
rpaduke
88 Urenue u noctpoeHne rpagukoB GyHKIHUHA 22\04
89 [Ipumeps! rpadukoB QyHKIMIA, OTPAKAIOIIUX 24\04
pealibHbIE MPOLIECCHI
90 OyHKIMH, OMMUCHIBAIONINE MIPSMYIO H 00paTHYIO 25\04 bubmmoreka [JOK
MPOTOPIIMOHAIBHBIC 3aBUCUMOCTH, X I'paQuKH https://m.edsoo.ru/7f434bbc
91 I'umep6ona 29\04
92 I'unep6ona 2\05
bubnunoreka LIOK
93 r =x? 6\05
pacpuic pymicuunit y = x \ https://m.edsoo.ru/7f4343e2
bubnuoreka [{OK
94 r =x? 8\05
pacpuic pymicuunit y = x \ https://m.eds00.ru/7f434572
Oyuknuu Yy =xX2, Yy = X3,y = YX, y = [X|;
95 r };I(;)quci)e eH)ieHI/Ie . aBHeH):/H?I |I/I ‘CI/ICTGM 13\05 bubmorexa HOK
P . p yp https://m.edsoo.ru/7f434d38
YpaBHCHHIA
Oyuknuu Yy =xX2, Yy = X3,y = YX, y = [X|;
96 r };.I(;)I/ILIGCK{)G eI_I)iGHI/Ie . aBHeH):/IIZ |I/I ‘CI/ICTeM 15\05 bubmorexa HOK
p . p yp https://m.edsoo.ru/7f434eb4
ypaBHEHUH
97 IToBTOpEHNE OCHOBHBIX IIOHATUI U METOLOB 15\05 bu6muoreka [JOK
KypcoB 7 # 8 KJIaccOB, 000011IeHIe 3HAHU I https://m.edsoo.ru/7f4371aa
98 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB 16\05 but6mmorexa [IOK
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HaHU I https://m.edsoo.ru/7f43736¢
99 [ToBTOpPEHNE OCHOBHBIX IMOHSATHI H METOJIOB 20\05 bu6moreka [JOK
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KypcoB 7 u 8 KJ1accoB, 0000IIeHHE 3HAHUN

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

100 IToBTOpEHME OCHOBHBIX IIOHATHI U METOJOB 1 22\05 bu6nuorexa LIOK
KypcoB 7 u 8 KJ1accoB, 0000IICHHE 3HAHUN https://m.edsoo.ru/7f4376b4
101 KontposbHas paboTa B paMKax MpOMEXYTOYHOM 1 23\05 bu6muoreka [IOK
aTTecTaluu https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 23\05 bubmmoreka [JOK
KypcoB 7 1 8 KjaccoB, 00001IeHne 3HaHU I https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102
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9 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nem/m | Tema ypoka Konrpoabubie | Ilpakruueckue
Bcero H3y4YeHusi | oOpa3zoBaTejbHbIE
padoThI padoTshI
pecypchbl
PanponasibHbIC YnCIIa, UppaIllMOHAIbHBIC
1 YyKCia, KOHEUHbIE U 0ECKOHCYHBIC 1 4\09
JeCATUYHbIE TpoOu
MHOECTBO IEHCTBUTEIBHBIX YHCEIT,;
2 JIEVCTBUTEIILHBIE YU CIIa KAK OSCKOHEYHBIE 1 5\09
JeCATUYHBIE Tpodu
B3anMHO 0IHO3HAYHOE COOTBETCTBHUE
MEXKIy MHOYKECTBOM JCHCTBUTEIbHBIX
3 o 8 1 9\09
YHCEJ ¥ MHOXKECTBOM TOYEK
KOOPIMHATHOU IIPSIMOM
I'paduku kumit: Y = kx, y = kx + b,
4 paduky GyHKIMIL: Y y 1 11\09
y=K/X, y=x*, y=vX, y=|X|
I'padpuku knmii: y=kx, y=kx +b,
5 padukn GyHKIHMIA: y y 1 13\09
y=k/x, y=x*, y=vx, y=[x|
CroiicTBa kiuii: y = kx, y=kx + b,
6 ymxn Y Y 1 14\09
y=k/x, y=x3, y=vX, y=[x|
CBoiicTBa kiui: y = kx, y=kx + b,
7 Gymicunit: y =kx, y 1 18\09
y=k/x, y=x3, y=VX, y=[X]
I[Ipumenenue kumit: y = kx, y = kx + b,
8 p dyHKumit: y y 1 20\09
y=k/x, y=x3, y=VX, y=[X]
ITpnmenenne kumii: y = kx, y=kx + b,
9 P ymxn Y y 1 21\09
y=k/x, y=X°, y=VX, y=IX|

57



10 KBagparuunas ¢pyskuus, e€ rpaguk u 25\09 bubmumorexa [IOK
CBOICTBa https://m.eds00.ru/7f4396c6
1 KBagparuunas ¢pyHkuus, e€ rpaguk u 27\09 bubnuoreka [IOK
CBOMCTBA https://m.edso00.ru/7f439842
12 [IpumeHeHnne CBOMCTB KBaJAPAaTUYHOM 28\09 bubnunoreka [HOK
byHKIIUN https://m.edso0.ru/7f4399b4
13 [Tapaboia, KOOPAMHATHI BEPIIMHBI 210 bubnmoreka [JOK
1apaboJIbl, OCh CHMMETPHH TapadOJIbI https://m.edsoo.ru/7f439eb4
14 [Tapabo:a, KOOpIUHATHI BEPIIUHBI 10 bubnnorexa [HOK
1mapadoJIbl, OCh CHMMETPHH T1apadoJIbI https://m.edsoo.ru/7f43a03a
15 [TocTpoenne rpaduka KBaApaTUIHON 5\10 bubnuoreka [IOK
byHKIIUN https://m.edsoo.ru/7f43alac
16 [TocTpoenue rpaduka KBagpaTHIHON 9\10 bubnnoreka [JOK
byHKIIUN https://m.edsoo.ru/7f43a31e
17 [Ipeo6pa3zoBanue rpadukoB QyHKIUN 11\10 ngi;;f;igﬁ/limgas%
18 ITpeoOpa3oBanue rpadukoB GyHKIUN 12\10
19 KonTtponbHas padora no teme "®ynkuun" 16\10 ngi;;f;igﬁﬁmgabm
CpaBHeHue JIeHCTBUTENBHBIX YUCEl,
20 apupmeTHyecKe JefCcTBuUs C 18\10
JeCTBUTENLHBIMU YHCIaMHU
21 [TpubnnxEHHOE 3HaYEHNE BETUUNHBI, 19\10
TOYHOCTh MPUOIHKEHUS
22 OxkpyrieHne 9ucen 23\10
23 OxpyrieHne uncen 25\10
24 IIpukuaka 1 oLEeHKa pe3yIbTaToB 26\10
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BBIYUCIIEHUHN

[Ipukuaka u olleHKa pe3yJIbTaTOB

25 . 6\11
BBIYHCIICHUI
26 JIuneitnoe ypaBHeHue. Pemenue 8\11 bubnuorex [HOK
YpPaBHEHUM, CBOJSIIMXCS K JIUHEHHBIM https://m.edsoo.ru/7f43bf66
JIuneiinoe ypaBHeHue. Pemenue
27 P . o\11
YpaBHEHUM, CBOAIINXCS K TMHEHHBIM
28 KBagparHoe ypaBHenue. Pemenue 13011 bubnnorexa [HOK
YPAaBHEHUH, CBOIAAIIMXCS K KBaJAPATHBIM https://m.edso0.ru/7f43c542
29 KBagparnoe ypaBHenue. Pemenue 15\11 bubnuoreka [IOK
YPaBHEHUH, CBOIAIINXCS K KBaJAPAaTHBIM https://m.edso00.ru/7f43c542
bubmuorexa [JOK
30 bukBanparHsie ypaBHEHUs 16\11
o P \ https://m.edso0.ru/7f43c3d0
bu6mmoreka [IOK
31 bukBaapaTHbie ypaBHEHUS 20\11
AP yp \ https://m.eds00.ru/7f43c3d0
[IpuMmepsl perieHus ypaBHEHUN TPETheU U
32 4eTBEPTOM cTeneHel pa3noKeHueM Ha 22\11
MHOKHTEH
[IpuMmepsl perieHus ypaBHEHUN TPETheU U
33 4eTBEPTOH CTENeHEH pa3oKeHHEM Ha 23\11
MHOXKHUTEIN
Pemenue 1po6HO-paliMoOHaIbHBIX bubnuoreka [IOK
34 g 27\11
YPaBHEHUH https://m.edso00.ru/7f43c9b6
35 Pemenue 1po6HO-paiMoHaIbHBIX 20\11 bubnnoreka [JOK
yYpaBHEHUI https://m.edso00.ru/7f43c9b6
Pemrenne TekcToBBIX 3a1a4
36 . 30\11

aJ'IFC6paI/ILIeCKI/IM METOJ0OM
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Pemienue TeKCTOBBIX 3a/1a4

37 4\12
anredpandecKuM METOI0M
Pemenue QXHEHUM II0 TEME:
38 yrp : § 6\12
«YpaBHEHUS C OJTHON IEPEMEHHOM
KontposabsHas padora no teMe "YpaBHeHUs
39 p ¥ p 2 p 7\12
C OJIHOM TIepeMEHHOMI
40 VYpaBHEHUE ¢ JBYMS IEPEMEHHBIMH U €70 11\12 bubnmoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
41 VYpaBHeHHE € IBYMs IEPEMEHHBIMU U €TI0 13\12 bubnuotexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
Cucrema JIByX JIMHEHHBIX YPABHEHUH C
42 ABYX "yp 14\12
JBYMSI IEPEMEHHBIMU U €€ pelieHne
Perienne cucTeMbl IBYX JIMHEHHBIX
43 c ABYX 18\12
ypaBHEHH cr1ocOOOM IMOJICTAHOBKA
Perienue cucTeMbl IBYX JIMHEHHBIX
44 © JBYX 20\12
ypaBHEHUH CIOCOOOM MOJICTAaHOBKA
Pemenue cucTeMbl IBYX JIMHEHHBIX
45 © ABYX 21\12
ypaBHEHUH CIIOCOOOM CII0KEHUS
Pemenne cucreMm 1B aBHEHUI, OJTHO
46 U3 KOTOPBIX nnHeﬁH(}),: };pn 0€ — BTOPOU 25\12 bubmaorexa IJOK
P » & JPYT p https://m.edsoo.ru/7f43d23a
CTEICHHI
Pemenne cucreMm 1B aBHEHUI, OJTHO
47 U3 KOTOPBIX nMHeﬁH(})’: };p 0¢ — BTOPOit 27\12 bubmmorexa [IOK
p e 24 P https://m.edsoo.ru/7f43d55a
CTENCHHU
Pemenue cucrem nB aBHCHUU
48 ABYX yp 28\12
pa3HBIMH CIIOCO0aAMU
49 Pemenue cucrem 1ByX ypaBHEHHH 10\01
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Pa3HBIMH CIIOCO0aAMU

I'paduueckas HHTEPIIPETALIUS CUCTEMBI

50 . 11\01
ypaBHEHUH C ABYMsI IEPEMEHHBIMU
Pemrenne TekcToBbIX 3a1a4
51 . 15\01
anredpanvecKuM crocooom
Pemrenne TekcToBbIX 3a1a4
52 . 17\01
anredpanvecKuM crocooom
KonTponpHas padota o Teme "CrucreMsr
53 POIbHALP 18\01
ypaBHEHU
o4 UucioBble HEPAaBEHCTBA U UX CBOMCTBA 22\01
. bubnnoreka [JOK
55 YuclioBele HEPABEHCTBA U UX CBOMCTBA 24\01 1o
https://m.edsoo.ru/7f43ad5a
56 JInHeliHbIe HEPABEHCTBA C OJIHOU 25\01 bubnnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
57 JIuHelinbple HEPABEHCTBA C OJHOU 29\01 bubnuorexa [JOK
IIEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f43af08
58 Pemenue nuHEeHBIX HEPABEHCTBA C OJTHOM 31\01 bubnuorexa [JOK
IIEPEMEHHOM https://m.edsoo.ru/7f43af08
Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
59 . P A 1\02
MEPEMEHHON U X peIIeHUE
Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
60 ’ P 8 5\02
MEPEMEHHOMN U UX pPEIICHHE
Pemrenue cucreM JTMHEHHBIX HEPABEHCTB C
61 5 5 7\02
OJIHOM TIEpEMEHHOM
bu6mmorexa [IOK
62 KBagparHble HEpaBEeHCTBA U UX pEILIEHUE 8\02
AP P P \ https://m.edso0.ru/7f43b098
63 Pemenue kBagpaTHbIE HEPABEHCTBA 12\02 bubnuorexa [IOK
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rpaduvecku

https://m.edsoo.ru/7f43b21e

Pemenue KBaApPaTHLIC HCPABCHCTBA

bu6mmoreka [IOK

64 14\02
METOJIOM MHTEPBAIOB \ https://m.edsoo.ru/7f43b5a2
65 Pemenue kBagpaTHbIC HEPABEHCTBA 15\02
METOJIOM UHTEPBAJIOB
66 KBanpaTHbie HepaBeHCTBA U UX PEILICHUE 19\02
['paduueckas uHTEpHIpETAIUSI HEPABESHCTB
67 I/IIZJI/I(i()?TeM HE aBeHcFT)ch JBYMSI ’ 21\02 bubmorexa LHOK
P Y https://m.edsoo.ru/7f43b098
NepeMEHHBIMHU
I'padmyeckas MHTEpIIPETAIIS HEPABCHCTB
68 Y CUCTEM HEPABEHCTB C JBYMS 22\02
MepeMEHHBIMHU
69 {(OHTpOJ‘ILHa}I '[')a60Ta 110 TeME 26\02
HepasencrBa
70 [lonsATHe YnCIOBOM MOCIEA0BATEALHOCTH 28\02 bubmorexa LIOK
https://m.edsoo.ru/7f43e6¢6
3ajaHue Moce1I0BaTeIbHOCTH
71 eKyppeHTHOH GopMyIoil u popmyoit N- 29\02 bubmorexa HOK
PeKyPP pMYy pMY https://m.edsoo.ru/7f43ebda
ro 4ieHa
bu6mmoreka [JOK
72 A 4\03
PHGMETHYECK NPOrpeccu \ https://m.edsoo.ru/7f43ed7e
73 ®opmyiiel N-To YjeHa apupMeTHIecKoi 6\03 bubnuoreka [IOK
Iporpeccuit https://m.edsoo.ru/7f43f3b4
bu6mmoreka [JOK
74 () n 7\03
OPMYIIbL, CyMMBI [IEPBBIX Tl HICHOB \ https://m.edsoo.ru/7f43f58a
bu6nmoreka [JOK
75 r 11\03
COMETpHTIECKas HpOrpeceHs \ https://m.edsoo.ru/7f43ef2c
76 ®opMyIbl N-TO YieHa TEOMETPUUYECKON 13\03 bubnmuotexa [JOK
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IIporpeccuit

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

q)OpMy.HBI, CYMMBI ICPBBIX N 4JICHOB

bu6mmoreka [IOK

77 o 14\03
r€OMETPUYECKON MPOTrPECCUN https://m.edsoo.ru/7f43f72e
dopMmyibl N-To YieHa apuhMEeTUIECKON U
78 r€OMETPUUYECKON MTPOTPECCHI, CYMMBI 18\03 bubmorera [JOK
POrp » &F https://m.edsoo.ru/7f43f8a0
MEPBBIX N WICHOB
N3o0pakeHue 4ieHoB apuhMEeTUIECKON U
79 reOMETPUYECKON MPOrpeccuii ToOuKaMu Ha 20\03
KOOPJIUHATHOMN TUIOCKOCTH
N3006paxkeHne 4wieHOB apupMETHUECKON U
80 reOMETPUYECKON MPOrpeccuii ToukaMu Ha 21\03
KOOPJIUHATHOMN TUIOCKOCTH
81 JIMHENHBIN U SKCIOHEHIIMAJIBHBINA POCT 4\04
bu6mmorexa [IOK
82 CnoKHBIC TPOLICHTHI 8\04
pont \ https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
83 CnoxxHbl€ TPOLIEHTHI 10\04
pon \ https://m.edsoo.ru/7f4401a6
84 KontponbHas padora no teme "Yucnossle 11\04 bubnnoreka [JOK
IOCJIe0BaTENbHOCTH " https://m.edso00.ru/7f4404f8
[ToBTOpenue, 0600IIEHNE U
CHCTEeMAaTH3alMs 3HAaHUH. 3aIHCh,
85 1 > 15\04
CpaBHEHUE, ICUCTBUS C ACHUCTBUTEIHLHBIMHU
YHCIIaMU, YUCIIOBas MpsiMast
[ToBTOpeHue, 0600IEeHNE U
86 cUcTeMarn3anus 3HaHui. [TporieHTHI, 17\04
OTHOIIICHHUS, TIPOTIOPITUU
IloBTOpEeHue, 0000IICHHE 1
87 p I 18\04

cucreMarusanus 3HaHuii. OKpyrieHue,
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npUOIMKEHNE, OLICHKA

[ToBTOpeHUE, 0600IICHNE 1
cucreMaTu3anus 3Hanui. Pemenue

bu6mmoreka [IOK

88 22\04
TEKCTOBBIX 33124 apU(PMETUIECKUM \ https://m.edsoo.ru/7f443b12
crocoooM
[ToBTOpeHUE, 0600IICHNE 1

89 chcTeMaTu3alus 3HaHui. Pelienue 24\04 bubmuorexa [JOK
TEKCTOBBIX 33124 apH(PMETUIECKUM https://m.edsoo.ru/7f443cd4
croco6oM
[ToBTOpenue, 0600IICHNE U

90 cUcTeMaTu3alus 3HaHui. Pemenue 25\04 bubmuorexa [JOK
TEKCTOBBIX 33]1a4 apU(PMETHICCKUM https://m.edsoo.ru/7f443fea
croco6oM
[ToBTOpenue, 0600IICHNE U

01 cucremaru3anus 3HaHui. [IpeoOpazoBanue 29\04 bubnnoreka [JOK
anredpandecKux BhIPAXKEHUHN, JOMYCTUMBIC https://m.edsoo.ru/7f4441ca
3HAUCHUS
[ToBTOpenue, 0600IIEHNE U

92 cucrematuzainus 3Hanuii. [IpeobpazoBanue 2\05 bubnmnoreka [JOK
anredpandecKux BBIPAXKEHUHN, JOMYCTUMBIC https://m.edso00.ru/7f444364
3HAUCHUS
[ToBTOpenue, 0600IIEHNE U

93 cucreMatuzanus 3Hanuii. [IpeobpazoBanue 6\05 bubnmnoreka [JOK
anre0pandecKux BRIPAXKEHUH, JOMYCTUMBIC https://m.edsoo.ru/7f4446f2
3HAYCHUS
[ToBTOpeHue, 06001IeHNE 1

. bubmuorexa [JOK
94 cucreMmarusanus 3HaHui. [IpeobpazoBanue 8\05

anredpanvyecKuX BBIPAKEHUI, TOMYCTUMbIE

https://m.edsoo.ru/7f444a94
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3HaA4YCHUA

95

[ToBTOpeHUE, 0600IICHNE 1
cucremaTtusanus 3Hanuii. OyHkuuu:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX

byHKIUH

13\05

bu6mmoreka [IOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHUE, 0600IICHNE 1
cucremaTtusanus 3Hanuii. OyHkuum:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX

byHKIUH

15\05

bu6mmoreka [IOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpenue, 0600IICHNE U
cucremarusanus 3HaHui. [Ipumenenne
CBOMCTBA N3YYEHHBIX (PYHKIIMM

15\05

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHME, 0000IIEHNE U
cucremarusanus 3HaHui. [Ipumenenne
CBOMCTBA N3YYEHHBIX (PYHKIIMM

16\05

bubmuorexa [JOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpeHue, 060061IeHNE U
cucreMaTHu3anus 3HaHui. ['paduueckoe
peluieHne YpaBHEHUI U UX CUCTEM

20\05

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

100

KonrtponbHas pabota B pamkax
IIPOMEXYTOYHOM aTTecTaluu

22\05

101

[ToBTOpenue, 0600IIEHNE U
cucteMarusanus 3HaHui. ['padudeckoe
pelieHre ypaBHEHUH U UX CHCTEM

23\05

102

OO000I1IIeHNE U CUCTEMATHU3AIlNS 3HAHUH

23\05

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Anrebpa, 7 kinacc/ MakapsiueB FO.H., Munmiox H.I'., HemikoB K.U. u apyrue; nox
penakuueit TensikoBckoro C.A., AkimoHepHoe o0iectBo «M31aTenbeTBo
«IIpocBenieHne»

» AnreOpa, 8 kiacc/ MakapsiueB FO.H., Munatok H.I'., Hemikos K.U. u apyrue; nox
penakiueit TensikoBckoro C.A., AkimonepHoe o0iectBo «M3aaTenbcTBO
«IIpocsenienne»

» Anre6pa, 9 knacc/ MakapsrueB FO.H., Munnatok H.I'., Hemkos K.W. u npyrue; nox
penakuueit TemsikoBckoro C.A., AkimoHepHoe o01ecTBo «M31aTenbeTBo

«IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Metoauueckoe mocodOre K mpeAMETHOM JIMHUU Y4eOHUKOB IO ajareope
1O. H. MakapsiueBa, H. I'. Munatok, K. 1. HemikoBa u 1p. Maremartuka
AJITEBPA 7—9 xnaccel ba3zoBbiii ypoBeHb MockBa «IIpocsemienue» 2023 2-¢
W3aHue, CTEPEOTUITHOE
2. Jlupaktuyeckue Matepuaisl. 7, 8, 9 Kiacchl.
Astopsl: 3BaBud JI.U., Ky3nenosa JI.B., Cysopoga C.b. (7 kinacc);
Koxor B.U., Maxkapsrues FO.H., Munmrok H.I'. (8 knacc);
MakapsiueB FO.H., Munatok H.I'., Kpaitaesa JI.b. (9 knacc).
3. Temaruueckwue tecthl. 7, 8, 9 knaccel. ABTopsl: dynuauisin FO. I1., Kponrays B.JI.
DnexkTpoHHOE npuioxkenue. Anredpa. 7 kinacc. ABrop: Maxkapsrues FO.H.

&

5. Ypoxu anreopsl. Kaura mist yaurens. 7,8,9 Kaacchl.
Astopsl: XKoxos B.W., Kpaitnesa JI.b. (7, 9 knacchr);
Koxor B.W., Kapramena I'.JI. (8 kacc).
6. M3ydenue anredpol. 7-9 kinaccel. Knura ms yuurens. Asrop: Makapsrues HO. H.



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru — xomiekius 06pa3oBaTeIbHBIX PECYPCOB,;
InternetUrok.ru - Buaeo ypoxu;

www.math-on-line.com-3aaumMarensHass MaTeMaTHKA;

http://www.allmath.ru - Bcs maTemaruka;

http://mathem.h1.ru — maTemaruka on-line;

http://www.exponenta.ru - oopa3oBaTebHbIIi MaTEMaTHUYCCKHIA CAKT;

https://uchi.ru/

https://edu.lsept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamaia.ru/

https://edu.orb.r
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