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COILEPKAHHUE YYEBHOI'O NIPEJIMETA

7 KIIACC

Yucsia ¥ BLIYUCTICHUS

Hpo6u 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]T OT OAHOU (POPMBI 3aMKUCH
npoOeit k apyrou. I[loHsiTHE palnMOHAIBHOIO 4YHCJA, 3alKiCh, CpPaBHEHUE,
yIOPSIOYMBAHUE pAlMOHANBHBIX 4ucell. ApudMeTrnueckue JAEHUCTBUS C
palMoHaIbLHBIMU YKcliaMU. Perienue 3aa4 U3 peaibHOM NMPAaKTUKUA Ha 4acTH, Ha
TpoOHu.

CreneHb ¢ HaTypaJlbHBIM TIOKa3aTeJIeM: OMpeleeHue, mpeoOpa3oBaHue
BBIPKCHHI Ha OCHOBE OIPEICIICHHUS, 3aITUCh OOJIBIITUX YHCE.

[IporieHThI, 3aMUCh MPOIEHTOB B BHUJIE APOOH U APOOH B BUJIC MPOIICHTOB.
Tpu ocHOBHBIE 3a7]a4M HA MIPOIICHTHI, pEIIEHNE 3a7a4 U3 PeaTbHON MPAKTUKH.

[IpumMeHeHne NPHU3HAKOB JICIUMOCTH, pPa3IOKEHUE Ha MHOXHUTEIU
HATypPAJIbHBIX YHCEI.

Peanpupie  3aBUCMMOCTH, B TOM 4HCJIE€ TpsiMas U oOparHas
IPOMOPIUOHATBHOCTH.

AJire0panyvecKne BbIPasKeHU s

[lepeMeHHBIE, YHCIIOBOE€ 3HAYCHUE BBIPAKECHUA C  IIEPEMEHHOM.
JlonycTuMble 3HaueHHs] TepeMeHHbIX. [IpelcraBiieHNE 3aBUCHMOCTH MEXIY
BeJIMYMHAMU B Buzie popmynsl. Beraucnenus no popMynam.

IIpeobpazoBanne OYKBEHHBIX BBIpAKCHUN, TOXKISCTBEHHO paBHBIC
BBIpaXKCHUS, NpaBWia MpeoOpa3oBaHUsl CyMM U MPOU3BEJICHUI, IpaBUiia
PACKpBITHSL CKOOOK U TIPUBEIEHHUS TTOJJOOHBIX CIaraeMbiX.

CBoiicTBa CTENEHU C HATYpaJbHBIM IMOKA3aTENIEM.

Onnownensl u  MHoroujeHol. CreneHb MHorousieHa. CloxeHue,
BBIYUTAHUE, YMHOXEHUE MHOTOWIEHOB. @OpMYIIbl COKPAIIEHHOTO YMHOXKEHUS
KBaJpaT CyMMbl W KBajpaT pa3HocTH. Dopmyia pa3HOCTH KBaJpPAaTOB.
Pa3nosxeHrie MHOTOYJIEHOB HA MHOXKHUTEH.

YpaBHeHus



VYpaBHeHHE, KOpPEHb ypaBHEHUS, MpaBHiia MpeoOpa3oBaHUS ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHECHUU.

JluHeriHOEe ypaBHEHHME C OJJHOM NEPEMEHHOM, YHCJIO KOPHEN JMHENHOTO
YPaBHEHUs, PELICHHWE JIMHEWHBIX ypaBHEHHUU. COCTaBIEHUE YpPAaBHEHHUU I10
YCIJIOBHIO 3a7ja4uM. Penienne TeKCTOBBIX 3a/1a4 C NOMOILBIO YPaBHEHUH.

*JIuHeHOE ypaBHEHHE C ABYMS IIEPEMEHHBIMU U ero rpaduk . Cucrema
JIBYX JIMHEWHBIX YpaBHEHUW C JBYMs TI€pEeMEHHbIMHU. PemeHue cucrem
ypaBHEHUN CIOCOOOM TMOJCTAaHOBKHU. [Ipumepnl pemieHus: TeKCTOBBIX 3a7ay ¢
MOMOIIBIO CUCTEM YPABHEHUH.

DyHKUMHA

Koopaunara Toukm Ha npsmour. UwucnoBble npomexyTku. PaccrosiHue
MEXy JBYMSI TOUYKAMU KOOPJAUHATHOMN MPSAMOM.

[IpssmoyronpHas cuctema koopauHat, ocu OX u Oy. AGciucca u opauHaTa
TOYKM Ha KOOpPAMHATHOM T1uiockocTd. [Ipumepsl rpadukoB, 3agaHHBIX
dopmynamu. UteHne rpadukoB peanbHBIX 3aBUCUMOCTEH.

[Tonstne ¢ynxkumu. ['padux dynkmum. CpoiictBa (yHkuumi. JluHeliHas
byukuus, e€ rpaduk. I'papuk dyakuuu y = kX + b. *['padudeckoe perieHue

JUHEWHBIX YPaBHEHUN U CHCTEM JIMHEHHBIX YpaBHEHU ™.

8 KUIACC

Yucia 1 BHIYUCICHUA

KBagpatueiii kopers u3 uucna. *[loHarue o0 uppanroHATHLHOM YHCIIE.
Jecstnunbie MPUOIMKEHUS VPpalOHAIBHBIX qucen™. CaoiicTBa
apu(PpMETUIECKUX KBAJPATHBIX KOPHEH M WX MPUMEHEHHE K IPeoOpa3zoBaHUIO
YHCIIOBBIX BRIPQKCHUI M BBIYUCICHUSAM. */[elicTBUTENbHBIC YnCcIa™.

Crenenp ¢ uenbIM MokKazateneM W e€ cBoicTBa. CTaHmapTHas 3amuch
YUCIa.

AuredOpanyeckue BbIpaKeHUA

KBanpatnelii TpEXuiieH; pas3loKeHUE KBAAPATHOTO TPEXWIEHA Ha

! SHCCL u gajce * * 0003HAYEHBI TCEMbI, U3YUYCHUC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILIAaHEC. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.



MHOXUTEIH.

Anrebpandeckass n1poOb. OCHOBHOE CBOMCTBO alreOpanyeckoll IpoOu.
CnoxxeHue, BBIYMTAHUE, YMHOXXEHHE, JEJIICHHE alreOpanyeckux JpoOer.
PanronanbHbie BEIpAXKEHUS M UX TPEOOpa3oBaHUE.

YpaBHeHUsS M1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMysa KOpHEH KBaJApaTHOIO YpaBHEHMS.
*Teopema Buera*. Pemenune ypaBHEHMI, CBOASAIIMXCS K JHHEHHBIM H
kBagpaTHbIM. [IpocTeiiime 1poOHO-paloHaIbHbIE YpAaBHEHUS.

*T'paduyeckass WHTEpHpeTallds YpPaBHCHUN C JBYMs TEPEMEHHBIMH U
CUCTEM JIMHEHHBIX YpPaBHCHHH C JIByMs TEpeMEHHBIMU™. [IpuMephl pelieHus
CHUCTEM HEJIMHEHHBIX YPABHEHUM C IBYMS TIEPEMECHHBIMH.

Periennie TeKCTOBBIX 3a1au anreOpandeckuM CrocoooMm.

UucnoBsle HepaBeHCTBA M MX cBoiicTBa. HepaBeHCTBO ¢ OnHOU
nepeMeHHOM. PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEpPABEHCTBA C OJHOWU
nepeMeHHON. CHUCTEMBbI JIMHEWHBIX HEPABEHCTB C OJHON NMEPEMEHHOM.

DOyHKUUMA

[lonstue ¢ynkuuu. OO6naCTh OMpeAeNeHUs U MHOXKECTBO 3HAUYCHHI
¢ynkiuu. CriocoObl 3a1anus PyHKIIHMA.

I'paduk dynkuuu. Yrenne cBoicTB GyHKIMHU 1m0 €€ rpaduky. [Ipumepsl
rpaduKoB (YHKIIUH, OTPAXKAIOIINX peabHBIC MPOIECCHI.

OYHKIMN, OMUCHIBAIONIUE MPSMYI0O U OOpaTHYIO MPOIMOPIHMOHATIBHBIC

k
3aBUCHUMOCTH, HX rpaduku. ®ymkmum y = X2, y = X5, y = +x, Yy = ~.

*['pacduueckoe perieHne ypaBHEHUN U CUCTEM ypaBHEHMIA *.

9 KUIIACC

Yucja ¥ BLIYUCTIEHUS

PanvonanpHbple  4Wcha, *UppalMOHAIBHBIC YHCIIA, KOHCYHBIC U
OCCKOHEYHBIE JCCATHYHBIC JApoOH. MHOXKXECTBO JCHCTBUTEIBHBIX YHCEI;
NEeUCTBUTENIbHBIE YHCIA KaK OECKOHEYHbIC JeCATHYHBIE ApoOu. Bi3anmHO

OJHO3HA4YHOC COOTBCTCTBHC MCKIY MHOXKCCTBOM ﬂCﬁCTBHTCHBHbIX qUCClI Hu
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KOOPAMHATHOH MPAMOM.

CpaBHeHUE JI€UCTBUTEIBHBIX YHCEN, apu(pMETUUECKUEe JEUCTBUS C
JEHCTBUTEIIHHBIMH YUCTAMH ™.

Pa3Mepbl 00BEKTOB OKpYKAIOIIETO MHUpA, JIUTEIHHOCTH IMPOIECCOB B
OKPYKaIOIIEM MUPE.

[IpubnmxEHHoe  3HaAYeHWE  BEJIMYMHBI, TOYHOCTh  MPUOTUKEHUS.
Oxkpyraenue uncen. [Ipukuaka u oneHKa pe3yJibTaTOB BHIYMCICHHM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUMN, CBOASIIIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOJAIIMXCS K
KBaJpaTHbIM. buKBajgpaTHOe ypaBHEHHE. *[Ipumepbl pelieHus ypaBHCHHI
TPEThEH 1 YeTBEPTON CTCIICHEH Pa3I0KECHUEM Ha MHOKHTEITH ™.

Pemienne npoOHO-paliiOHAIBHBIX YPaBHEHHM.

Pemenue TeKCTOBBIX 3a/1a4 alnredpaniyeckKiuM METOJIOM.

VYpaBHeHUE ¢ IByMsl IEPEMEHHBIMU U ero rpaduk. Pemenue cucrem nByx
JUHEWHBIX YpPaBHEHUN C JByMs I[€pEMEHHbIMU. PemieHue cucrteM OBYX
YpaBHEHUW, OJHO W3 KOTOPBIX JIMHEWHOE, a JAPYroe — BTOPOHMl CTENEHHU.
['paduueckas mHTEpIIpETAIIUS CUCTEMBI YPaBHEHUH C ABYMSI TIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aaredpandeckKuM CriocoOoM.

HuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenve nuHeHBIX HEPABEHCTB C OJTHOW NepeMeHHOU. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaapaTHele HepaBeHCTBa.
['paduueckass wHTEpHpETalMisi HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIUA

KBagpatnunas gynkmus, e€ rpadux u cBoiictBa. [lapabomna, KoopauHaTHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

I"'papuxn QyHKIWMIA: y = kx, y = kx + b, y = X%,

k .
y =+x, y= ~ ¥ HX CBOJiCTBa.



YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

[loHsATHE YMCITOBOM MOCIENOBATENBHOCTH. 3aJaHUE MOCIEI0BATEIbHOCTH
pPEKYppeHTHOI popMynoi u Gopmysoi N-ro uieHa.

Apudmernyeckas U reomeTpuyeckas nporpeccud. @opmyisl N-ro ujieHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

*N306pakeHue 4wieHOB apu(PMETHUUECKON U TEOMETPUUECKON MPOTPECCHIA
TOYKaMH Ha KOOPJAWHATHOMU IIJIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIIMAIBHBIA POCT.
CnoxHbIE TTPOIIEHTHI ™.

IVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O

INPEIMETA

JIMUHOCTHBLIE PE3YJIBTATHI:

MOTHBaIMS K 00YYEeHHUIO MAaTEMaTHKE U 1IeJICHANPAaBICHHOW MO3HABATEIHLHOM
NeSATeITbHOCTH;

MOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4epe3 IMPaKTHYECKYIO
NEeATEeNIbHOCTh, TPEOYIONIYI0 MaTeMaTUYeCKUX 3HAHHM, B TOM YHUCJIE yMEHHUE
YUHUTBCS y IPYTHX JIIOJICH;

CIIOCOOHOCTh ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyallMiO, OBITb T'OTOBBIM
JIEVCTBOBATH B OTCYTCTBUE TaPAaHTUH YCIIEXA;

criocobHocTh oOyuarommuxcss ¢ 3P k oco3HaHuio cBOMX JePUITUTOB H
IPOSIBIICHUE CTPEMJICHHUS K UX TPEOI0JICHUIO;

CIIOCOOHOCTh K CAMOPA3BUTHIO, YMEHHE CTaBUTH JIOCTH)KUMBIC 11ETIH;

YMEHHE pa3inyaTh ydeOHBIE CUTYyallud, B KOTOPBIX MOXKHO JCHCTBOBATH
CaMOCTOSITEIbHO, M CUTYyallMd, TJe CIEAYeT BOCIOJb30BaThCAd CIPABOYHOMN
nH(popManueit niIM IPyruMu BCIIOMOTAaTSIbHBIMU CPEJICTBAMM;

CIIOCOOHOCTh TIEPEHOCUTH TMOJYYCHHBIE B XOJ¢ OOy4YeHHUsS 3HAHHS B
aKTyaJIbHYI0O CUTyaluio (MpU pEHIeHUH JKUTEHCKUX 3ajad, TpeOyromux
MaTeMaTU4eCKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEeOOBAHUSAX M MpaBWIAX MPOBEICHUS

MPOMEXYTOUYHOU U UTOTOBOM aTTECTAIUH;



OBJIAACHHUEC OCHOBaMH (1)I/IHaHCOBOI>'I I'paMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHBI
OsnadeHue ynugepcanibHblMu y4eOHbIMU NOZHAGAM ENbHOIMU OCUCMEUAMU:

yCTaHABIMBAaTh TMPUUYMHHO-CIEJACTBEHHBIE CBSI3M B  XOJ€  YCBOCHHS
MaTeMaTU4YeCcKOro MaTepHaia;

BBISIBJISITH  JCUIIUT JAHHBIX, HEOOXOAUMBIX JIS PEIICHUS IOCTaBICHHOM
3a/1auu;

C TIOMOIIBIO YYHUTENsI BHIOMPATh CIIOCOO PEIICHUS MaTeMaTHYECKOW 3ajaadu
(cpaBHUBATh BO3MOKHBIE BAPUAHTHI PEIICHUS ),

OPUMEHATh W TPeoO0pa3oBbIBATh 3HAKM M CHUMBOJBI B XOJI€ pEUICHUS
MaTeMaTHYECKUX 3a]1a4;

yCTaHABIMBAaTh UICKOMOE U JJAHHOE MPHU PEIICHUN MaTeMaTHIeCKON 3a/1a4u;

NOHUMATh W WHTEPIPETUPOBATh MHPOPMAIIUIO PA3TUYHBIX BHJOB U (PopM
IpEACTaBIECHUS;

WUTIOCTPUPOBATH pelIaeMble 3a7a4u rpaQuuecKuMu CXeMaMH;

3¢ (PEeKTUBHO 3aITIOMUHATH U CUCTEMATHU3UPOBATh HHPOPMALIHIO.

NOHMMAaTh M MCIOJIb30BaTh MATEMATHYECKUE CPEICTBA HAIJISIAHOCTH
(rpaduku, auarpaMMbl, TaONHIBI, CXEMbl W Jp.) Ui HWUIIOCTPAIUH,

UHTEPIIPpETalliH, ApTyMEHTALNH.

Osgnaodenue YHU6epcanbHblMu yueoHvimu KOMMYHUKAMUEGHBIMU
oelicmeuaAmu:

OpraHU30BBIBaTh YYEOHOE COTPYAHUYECTBO U COBMECTHYIO AESTEIbHOCTbH C
YYUTEIIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIIEHUS 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOJWTh OOIIME CHOocoOBl paboThl; paboTaTh B
rpyImme: HAXOJUTh OOIIee pelieHrne u pa3pemaTs KOHPIUKTH Ha OCHOBE
COIVIACOBAaHMS MO3WIMKM MW  ydy€Tra HMHTEPECOB; CIyIIaTb MAapPTHEPA;

bopMynHUpoOBaTh, APryMEHTUPOBATH U OTCTAUBATh CBOE MHEHHUE;



MIPOTHO3UPOBATh BOZHUKHOBEHUE KOH(IUKTOB MPU HAIUYUM PA3HBIX TOUEK
3peHHs U pa3peniaTh KOH(JIUKTH HA OCHOBE YUY€Ta MHTEPECOB U MO3UIIUN BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOIO TMO3UIIMI0O U KOOPAUHUPOBATH €€ C TMO3UIUSIMHU
NMapTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHHS] B COBMECTHOM
NeSATeNIbHOCTH;

BBITIOJIHSITh CBOKO 4YacTh PabOThHI, JOCTUTaTh Kauye€CTBEHHOTO pe3yjbTaTra U
KOOPJIMHUPOBAThH CBOU JCHUCTBUS C APYTUMHU YJICHAMUA KOMaH/IbI,

OIICHUBATh KAYECTBO CBOETO BKJIaJla B OOIIUI MPOAYKT.

Osniadenue yHugepcanvbHbIMu YUeOHBIMU PE2YIAMUBCHBIMU OCUCMBUAMU:

CTaBUTH 1M, BBIOMPATh W CO3/]aBaTh AJTOPUTMBI JUIS PEIICHUS y4eOHBIX
MaTeMaTHYECKUX TTPoOIIeM;

IJIAHUPOBATh M OCYIICCTBISATH JEATEIbHOCTb, HAINPABICHHYI0 Ha pElIeHUE
3a/1a4 UCCIIEI0BATENbCKOr0 XapaKTepa.

dbopMynupoBaTh U YAEpKHUBATh Yy4eOHYIO 3a/Jady, COCTaBISATh IUIaH H
MOCJICIOBATEIBLHOCTD JEUCTBUM;

OCYIIECTBIIATH KOHTPOJIb 10 00pa3ily ¥ BHOCUTh HEOOXOAUMBbIE KOPPEKTUBBI;

KOHTPOJIUPOBATh  TMPOIECC M  pe3yJbTaT Yy4YeOHOM  MaTeMaTHYECKOM
NEeATEbHOCTH;

aJIeKBaTHO OIICHUBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBITIOJIHEHHUS
yaeOHOM 3a1auu, €€ 0ObEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

CIMYATh COCOO NIEUCTBUSA M €r0 pe3yJbTaT C 3aJJaHHBbIM 3TAJIOHOM C ILIENIbIO
0OHapy»XeHHUS OTKIIOHCHHUH M OTJIUYUN OT ATaJOHA.

MpPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BOBHUKHYTbH MPHU PEIICHUH YYEOHOM
3a/1a4u;

MMOHUMATh MPUYUHBI, 10 KOTOPBIM HE OBLI JOCTUTHYT TPEOYEMBbIil pe3ylbTaT
NEATeNIbHOCTH, OMNpENENsATh IMO3UTHUBHbIE U3MEHEHUS W  HalpaBJCHUS,
TpeOyrolue JaabHee padoThl;

PEryaupoBaTh COCO0 BBIPAXKEHUSI SMOLIUM.



NPEAMETHBIE PE3YJIBTATBI

7 KIIACC
Yucna u éviuucnenus

BbinonHATh, coyeTas yCTHbIE W NHUCbMEHHbIE NPUEMBI, apUPMETHUYECKUE
JNENUCTBHS C PALMOHAIBHBIMHU YHCIIAMM.

HaxoauTh 3HaYeHWs YUCIOBBIX BBIPAXKEHUH; MPUMEHATH pa3zHOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYMCIICHUS 3HaYE€HUN TPOOHBIX BHIPAKEHUMN, COIEPKAIINX
OOBIKHOBEHHBIE U JIECSITUUHBIE APOOH.

[lepexoauts OoT oAHOW (POpPMBI 3amucK yucen K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JIECSITHUHYIO 1po0b). CpaBHUBAThH U YIOPSA0YMBATH
palOHAJIbHBIE YUCIIA.

OKpyrJATh yncia.

BBINOJTHATE MPUKHAIKY U OLICHKY pe3yJbTaTa BBIYMCICHUN, OLICHKY 3HAYCHU
YHCJIOBBIX BBIPAKCHUIA.

BBINOHATE JIEHCTBHSI CO CTENEHSIMH C HATypaJbHBIMHU IIOKa3aTessIMH (C
OIOPOIl Ha CIIPaBOYHYIO HH(OPMALIHIO).

[IpuMeHATh NPU3HAKN ACIMMOCTH, Pa3JIOKEHHE HA MHOKUTEIN HATYPAJIBbHBIX

YUCCII.

Pemate mnpocreiimme NpaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIC C
OTHOIIEHUEM BEJIMYHMH, NIPONOPLUOHAIBHOCTEIO BEJIWYHMH, IPOLEHTAMU;
MHTEPIPETUPOBATh PE3YJbTaThl PELICHHUS 3aJad C YYETOM OTPAHUYECHU,

CBSI3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue 8viparxcenus

OpueHTHpPOBaThCS B TOHATHUSX U OINEpUpPOBaTH Ha 0a30BOM YpOBHE
anreOpanyecKol TepPMUHOJIOTHUEN U CUMBOJIUKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIPKEHHM MpU 3aJaHHBIX 3HAYECHUSIX

MIEPEMEHHBIX.



BoinonHsaTh npeoOpa3zoBaHus 1EI0TO BHIPAXKEHUS] B MHOTOWICH MPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BbIMOAHATE yMHOXKEHHE OJHOYJICHA HAa MHOTOYJIEH W MHOrouYleHa Ha
MHOTOYJIEH, MPUMEHATh (OPMYJIbI KBajpaTa CyMMbl M KBajJpara pa3HOCTU (C
OTOPOH Ha CIIPaBOYHYIO HH(POPMAITHIO).

OcymiecTBISATh Pa3l0KEHUE MHOTOWICHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKH CllaraeMbiX,
npuMeHeHus: (HOpMyJl COKPAIIEHHOTO YMHOXEHHUS (C OMOpO Ha CIPaBOYHYIO
uHdOpMaIHio).

[TpumeHsTh peoOpa3oBaHUsi MHOTOWICHOB /IS PEIICHUS PA3IUYHBIX 3a]a4
U3 MaTEeMaTHUKH, CMEXHBIX MPEIMETOB, U3 PEATTHbHOM MPAKTUKH.

Hcnonws3oBaTh CBOWMCTBA CTEMEHEHW C HATypaIbHBIMH ITIOKA3aTeNsIMH IS
npeoOpa3oBaHus BEIPAYKEHUM (C OMOPO HAa CIIPABOYHYIO HH(OPMAIIUIO).
Ypasuenuna u nepasencmea

Pemarpy nuHElHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, NPUMEHSS ITpaBUia
nepexoga OT MCXOJHOIO YpaBHEHUsS K pPaBHOCWIBHOMY emy. IIpoBepsTs,
SBJISIETCS JTX YUCJIO KOPHEM YPaBHEHUSI.

WNmets mpencraBieHue o rpadUyecKuxX METOJIax IMPU PEUICHUU JIMHEWHBIX
YPaBHEHUHN U UX CUCTEM.

[lonOupaTh mnpuMepsl Map YHCEN, SBISIOMIUXCS PEIICHUEM JMHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH rpadUK JIMHEHHOTO YPABHEHUS C IBYMSI
MEePEeMEHHBIMH;, TOJB3YSICh TpadUKOM, TMPUBOAUTH MPUMEPHI  PEIICHUS
YpaBHEHHS.

Pemiath cuctembl ABYyX JTMHEHHBIX YPAaBHEHUH C JByMsI IEPEMEHHBIMU, B TOM
qrciie rpaguIecKu (C OMmopoit Ha ATOPUTM YIEOHBIX JEHCTBUIA).

CocraBisTh (1Mocae COBMECTHOIO aHAJIM3a) M pellaTh JUHEWHOE ypaBHEHUE
WJIU CUCTEMY JIMHEHHBIX YPaBHEHUH MO YCIOBHUIO 3aJlaud, HHTEPIPETUPOBAThH B
COOTBETCTBUM C KOHTEKCTOM 33]1a4¥ MOJIYYEHHBIN Pe3yibTarT.

Koopounamowt u cpagpuxu. @ynkuyuu
10



N300pakaTh HA KOOPAUHATHOW NPAMON TOYKH, COOTBETCTBYIOIINE 33/IaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbL; 3aIMCHIBATh YUCIOBBIE TPOMEKYTKU
Ha anreOpanvyeckoMm Ssi3bIKE.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOpAMHATaM;
cTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouts rpaduk pyHkiuu y = kx + b.

OnuceiBaTh C TOMOUIIBIO (PYHKIMII HW3BECTHBIE 3aBUCUMOCTU MEXKIY
BEJIMUYMHAMHM (MO0 alNrOpUTMYy Yy4eOHBIX JIEWCTBMIf): CKOPOCTh, BpeM,
pacCcTOsIHUE; 1I€Ha, KOJMYECTBO, CTOMMOCTh; IMPOU3BOAUTENBHOCTh, BpeMs,

00BEM paboThI.

Haxonuth 3HaueHne GyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cocoO® TMpejcTaBlIeHUs U aHanu3a WHGOPMAIUU,
U3BJICKATh W MHTEPIPETUPOBATH HHOpMAIMI0O U3 TpapuKOB peabHBIX
MPOIIECCOB M 3aBUCUMOCTEH.

8 KUIACC
Yucna u éviuucienusn

Hcnonb3oBaTh HavyalbHBIE MPEACTABICHUS O MHOXXECTBE JEUCTBUTEIBHBIX
gucea I8 CpaBHEHHWS, OKPYIJIGHWsT H  BBIYMCIICHUN;  HW300paxaThb
JIEVCTBUTEIIBHBIC YHCIIA TOYKAaMH HA KOOPAWHATHOW MPSIMO.

[IpuMeHsTh TOHATHE apU(METHUYSCKOTO0 KBaJPATHOTO KOPHS; HAXOIUTh
KBaIpaTHBIC KOPHH, MCTIOJIB3YS MPU HEOOXOIUMOCTH KaIbKYJSTOP; BHITIOIHATH
MpoCTeHIe MpeoOpa3oBaHUsl BBIPAKEHHUH, COJIEpKAIMX KBaJpaTHbIC KOPHH,
HCIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OONBIIMX M MaJIbIX YHCENI C MOMOIIbIO JIECATUYHBIX
npobeit u creneneit ynucia 10.

Anzebpauueckue 8viparxcenus

[IpyMeHATh, TOHSATHE CTENEHM C IeJbIM  TOKa3aTeJleM, BBIMOJHATH

peoOpa3oBaHus BBIPAKCHUH, COJEPKAIIUX CTCIICHU C IEIbIM ITOKa3aTeaeM (C

MCIIOJIb30BaHUEM CIIPABOYHOM MH(pOpMAIUN).
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BbINOAHATE HECIOKHBIE TOXJIECTBEHHBIE MpPeoOpa3oBaHUs pallMOHATbHBIX
BBIDA)KEHMM HAa  OCHOBE IIPAaBWJI  JEUCTBUM HAJ  MHOIOWIEHAMU U
anredpandyecKuMu ApoosiMu.

PacknanpiBaTe KBagpaTHBIN TPEXUIICH HA MHOKHUTENU.

[IpuMeHsTh peoOpa3oBaHus BRIPAKECHUH JIJIs PEIICHUS Pa3IMYHbIX 3a7a4 U3
MAaTEMAaTHKH, CMEXHBIX MTPEIMETOB, U3 pEaTbHON MPAKTUKHU.

Ypasnenusn u nepasencmea

Pemiate nuHeliHbIe, KBaJpaTHBIC YpaBHEHUS (C UCIOIL30BAaHUEM CITPABOYHOM
uH(OpMaINK) U palliOHATbLHbIE YPAaBHEHUS, CBOJISIINECS K HUM, CUCTEMBI IBYX
YpaBHEHUH C IByMsI IEPEMEHHBIMHU.

[TIpoBoaUTH MpOCTEMIIME UCCIEAOBAHUSI YPABHEHUM U CUCTEM YpaBHEHUM, B
TOM 4YHCJIE€ C TPUMEHEHUEM rpadUuuecKux MpeACTaBIeHUM (yCTaHABIUBATH,
UMEET JIM ypaBHEHUE WJIM CHUCTEMa YpPaBHEHUM pEIICHUs, €CIU HMEET, TO
CKOJIBKO, | TIp.) C OMOPOH Ha aJITOPUTM yueOHBIX AEHCTBUH.

[lepexoauts OT ciioBecHON (HOPMYIMPOBKU 3adauu K e€ anredpanyeckoin
MOJEIM C TOMOIIBIO COCTABJICHHUS YPaBHEHUS WIM CUCTEMbl YpaBHEHUU,
UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayd IOJYy4YECHHBIN
pe3yJibTar.

[IprMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB Uil CPABHEHMS, OLICHKU,
peliaTh JUHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CUCTEMBI;, 1aBaTh
rpauuecKky0 WIUTIOCTPAIMI0O MHOXXECTBA PEIICHUH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

Dynkuyuu

OnepupoBaTh Ha 0a30BOM ypOBHE (YHKIIMOHAIBHBIC TOHATHS € S3BIK

(TepMUHBI, CUMBOJIMYECKHE 0003HAUEHUS); OMPEACNATh 3HAUCHUE (QYHKIIUU TI0

3HAYEHHUIO apTyMEHTa; OMPEAeIATh CBOMCTBA QYHKITUHU 0 €€ TpaduKy.

Ctpoutsb rpadHKu dIeMeHTapHBIX GyHKIMHA Buma y = X3,y = X3, y=Vx ,y =
klx; ommceiBaTh CcBOWCTBa 4YHCIOBOW GYyHKIMH 10 €€ Trpaduky (npu

HEOOXOJUMOCTHU C HAMPABJISIIOLIEH TOMOIIBIO).
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9 KITIACC
Yucna u eviuucnenusn

CpaBHHBATh U YNIOPAIOYMUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIC YHCIIA.

BoinonHsaTe  apudmeTnyeckue JEUCTBUS € pallMOHAJIBHBIMU  YHCJIAMH,
coyeTas YCTHbIE W MHUCbMEHHbIC NPUEMBI, BBINOJHATH BBIYUCICHUS C
MpPalUOHAITBHBIMU YHUCIIAMU.

Haxonuth 3HayYeHUs CTENEHEeW C IeNbIMUA T[OKa3aTesIMU W KOPHEH;
BBIYUCIIATh 3HAUEHUSI YUCIIOBBIX BBIPAXKECHUMH.

OKpyrisiTb AEUCTBUTENIBHBIE YHWCIIA, BBINOJHATh MPUKUIAKY pe3ysibTara
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUMH.

Ypasenenua u nepasencmea

Pemate nuHEHHBIE W KBaJpaTHbIC ypaBHEHMS, YPAaBHEHMS, CBOASUIMECH K
HUM, NPOCTEHIIINE APOOHO-PAITMOHATBHBIC YPABHEHHUS.

Pemare mnpocreiimme cuCTeMbl ABYX JIMHEWHBIX YPaBHEHUW C JABYMs
NEPEMEHHBIMA M CHCTEMBI JBYX YpPaBHEHHUW, B KOTOPBIX OJHO YpPaBHEHHE HE
ABJISIETCS IMHEWHBIM (IT0 BU3YaJIbHOU OIope).

PemaTte mnpocTeiilrie TEKCTOBBIE 3a/layd  alredpanyeckuM CrocoooM ¢
NOMOILIbIO COCTAaBJIECHUSI YPABHEHMS WM CHCTEMBI JIByX YpPaBHEHUU C IBYMS
EPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YpPAaBHEHUM, B
TOM YHCIE C TpUMEHEHHEM Tpaduueckux MpeacTaBieHUu (yCTaHABIUBATH,
MMEET JIM YPAaBHEHHE WM CHCTEMA YPAaBHECHHUM DPELICHHS, €CIM HMEET, TO
CKOJIBKO, U IIp.).

PemaTte nuHelHbIE HEPAaBEHCTBAa, KBAJpPAaTHHIE HEPABEHCTBA; H300pa)kaTh
pEILICHUE HEPABEHCTB HA YHMCIOBOM MPSMOM, 3aMKMCHIBATh PELICHUE C TTOMOIIBIO
CHMBOJIOB.

Pemate  cucTEMBI  JIMHEHMHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJPaTHOE HEPABEHCTBO; U300paxaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HAa YHCIOBOW IIPSAMOM, 3allMCBIBATh PEIIEHWE C TMOMOIIBIO

CHMBOJIOB.

13



Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUH PA3IMYHBIX 3a/1a4.
Dynkuyuu

PacnozHaBath (yHKUMHM W3Y4eHHBIX BUAOB. [loka3plBaTh CxeMaTHYECKU
pacIoyioKeHHe Ha KOOPAWHATHOM TUIOCKOCTH rpadukoB GyHKImiA Buaa: y = KX,
y=kx+b,,y=ax?+bx+c,y=x3 y=1x,y = k/x B 3aBHCHMOCTH OT 3HAYCHHII
K03 (PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (DYHKIUH.

Crpoutpb u u3o0paxaTh CXEMaTUYECKU TIpaUKW KBaJIpaTHUUHBIX (DYHKIIM,
OTKCHIBATh CBOMCTBA KBAPATUIHBIX (PYHKIIHH 1O MX TpaduKaM.

Pacno3HaBath KBajipaTUyHyO0 QYHKIHUIO 10 (opMmyse, MPUBOJAUTH MPUMEPHI

KBaJIpaTUYHbIX q)YHKHI/Iﬁ n3 peaHBHOfI KHU3HHU, (I)I/ISI/IKI/I, reoMCTpHU.

Apughmemuueckan u ceomempuueckas npozpeccuu

Pacno3naBath apupMeTHUECKY0 U TEeOMETPUYECKYIO TPOTPECCUU TIPH
pa3HbIX croco0ax 3aJaHusl.

BbIONHATS  BBIYMCIEHHMS C  HCIOJNb30BaHMEM (opMyd N-ro  YieHa
apu(PpMETUIECKON U TEOMETPUUYECKOIN MPOTrPecChii, CyMMBbI MEPBLIX N WIEHOB (C
OTIOPO¥ Ha CIIPaBOYHYIO HH(OPMAIIHIO).

Pematpe 3amaun, CBSI3aHHBIE C YUCIOBBIMU IOCIEIOBATEIBHOCTAMH, B TOM
qyclie 3aJlayd M3 peajbHOM JKU3HM (C HCIOJIB30BAHUEM KaJIbKYJIATOPA,

U (DPOBBIX TEXHOJOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc (He mernee 102 )

Ha3Baunmue
paszaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHue

OcHOBHbIE BHIbI I€SITEJIbHOCTH oﬁyqamumxcﬂ

4acoB)
Yucaa u [TonsaTue panmoHaIBHOTO YKCIIA. CucreMaTu3npoBaTh U oboramarn 3HAHMS 00
BbIYMCJICHHS. ApubdmMernueckne JCHUCTBUS C pAlMOHAIBHBIMUA YUCIAMU. | OOBIKHOBEHHBIX U JIECATUUHBIX APOOSX.
PauuonanbHble CpaBHeHMe, YIOPSIIOYUBAHUE PAITMOHAIBHBIX YHCET. CpaBHHMBATBH M YHOPAI0YHUBATHL APOOH, peoOpa3oBbIBAs MPU
qyucaa CreneHb ¢ HaTypaJbHBIM MOKA3aTEIEM. HEOOXOJAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenne 0CHOBHBIX 3a7a4 Ha JPOOH, IPOIIEHTHI U3 PEaTbHOM | OOBIKHOBEHHBIE B JIECATUYHBIC, B YAaCTHOCTH B OCCKOHEYHYIO

30P:

https://resh.edu.ru/

https://www.yaklas

S.ru/

IIPAKTUKH.

[Ipu3Haku  AETUMOCTH,  Pa3OKECHHS
HaTypaJIbHbIX YHCETI.

PeanbHubie 3aBUCUMOCTH. [Ipamas
MIPONOPLUUOHATBHOCTH.

MHOXUTEIIN

NECSITUYHYIO IPOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOObI M NPHEMBI
BbIYMCJICHHS] 3HAYEHU JTPOOHBIX BBIPAKEHMH, COJEpKaALNUX
OOBIKHOBEHHBbIE M  JECATUYHBIE JApOOU: 3aMEHATh IpHU
HEOOXOAMMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JIECTUYHOMN, MPUBOJIUTH BhIpakeHHE K (popme,
HanOosiee ymoOHOW JUIsi  BBIYMCIICHHH, MpeoOpa3oBHIBATH
IpOoOHbIE BBIPAKEHUS HA YMHOXKEHHE W JEJICHHE IEeCSITHUYHBIX
npo0eil K NeHCTBUSAM C LEeNbIMU YuciaaMu (IIpU HEOOXO0IUMOCTH
C HampapJSIOLIEH TOMOIIBIO).

[IpuBoauTH 4yMCI0BbIe U OyKBeHHble NMPHUMEPbI CTCICHU C
HATypaJlbHBIM TIOKa3aTelieM, OObBSICHsS 3HAu€HUS OCHOBAHUS
CTETNeHH U TOKa3aTelsl CTENeHH, HaXOJIUTh 3HAUCHUS CTereHel

Biza @ (a — 711060€ PAIHOHAIBHOE YHCII0, N — HATYPAIbHOE
YHCJI0) C OIIOPOIl Ha CIIPaBOYHYIO MH(OPMALIUIO.

[TonnmaTe cMbICa 3anMCH OOJBIIMX YHCeT € MOMOIIbIO
AeCATHYHBIX Apolei U creneHel yncaa 10, IpUMEHATH UX B
peabHBIX CUTyallusIX.

I[IpuMeHSITH IPU3HAKY JEIMMOCTH, PA3JI0KEHHUSI HA MHOXKHUTEIN
HaTypaJIbHbIX YHCEIL.
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Pemiate mpocreiimime 3aga4yM  Ha  4acTH, IIPOLEHTHI,
IIPONOPLUH, Ha HAXOKJIEHUE IpoOH (IIPOLEHTA) OT BEJIUYUHBI U
BEeIMYMHBI 1O €€ apobum (mpoueHty), apodu (IpoIeHTa),
KOTOPBI COCTABJISIET OJHA BeIWM4MHA OT apyroil. IlpuBoauts,
pa30upaTh, OEHWBATH Pa3JIMUHbIEC PEIICHHUS, 3allUCU PEILICHUI
TEKCTOBBIX 3a/au.

Pacno3naBath M OOBSACHATH, ONMUPAACH HAa OIPEACICHUS,
OpsIMO  TPONOPLHUOHAIbHBIE M OOpaTHO MPONOPLHUOHAIbHbBIE
3aBUCHUMOCTU MEX/Yy BEIMUYMHAMU; MPUBOAUTH MPUMEPHI STHX
3aBUCUMOCTEH M3 peaJlbHOTO MHpa, U3 JAPYrux y4eOHbIX

IIPEMETOB.
Pemate mpocreinue NMpakTHKO-OPHEHTHPOBAHHBbIE 3aJa4H
Ha  JIpo0M, TNPOUEHTbl, TMNpPAMYH® U  00paTHYIO

MNPpONMOPUUOHAIBHOCTH, MIPOMMOPIIMHA.

Auredpanueckue
BBIPaKeHH
(27 v)

30P:
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bykBennble  Belpaxkenus.  I[lepemennble.  Jlomyctumsle
3HA4YEHMS NIepeMEHHBIX. DOpPMYIIbI.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUN, PACKPHITHE CKOOOK
U TIpUBeJIeHUE MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTEMEHH C HATYpPaJIbHBIM MOKA3aTEIEM.
MHOro4ieHsl. Cnoxenue, BBIUUTAHUE, YMHOXEHHUE
MHOroujgeHoB.  Dopmynbl  COKpAalIEHHOIO  YMHOKEHHUSI.
Pa3noxeHne MHOro4J1€HOB HA MHOKUTEIH.

OBaagers HA 0azoBoM YPOBHe anreOpanyeckoin
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPUMEHSITh €€ B Ipolecce
OCBOEHHS y4eOHOTO MaTepHuaa.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPDQKEHUU MPH 3aJaHHBIX
3HAYEHUSIX OYKB; BBIMOJIHITH BBIYUCIEHUS IO (OPMYIIaM.
BbInoJHATHL IpeoOpa3oBaHUs 1IEJIOTO BBIPAKEHUSI B MHOTOWIECH
MPUBEICHNUEM MOJI0OOHBIX CIaraeMbIX, PACKPHITUEM CKOOOK.
BbINOJHATH YMHOXKEHUE OJIHOYJIEHAa HA MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NMPHMEHsITh (OpMyJbl KBajapaTa
CyMMBl M KBajjpaTa pa3HOCTH C ONOPOH Ha CIPABOYHYIO
uHpopMaIuio.

OcyumecTBaATh PA3JI0OKEHHUE MHOTOWIEHOB HAa MHOXKHUTEIH
nyTéM BBIHECEHHMSI 32 CKOOKH OOIEro MHOXKHUTEIS, IPUMEHEHHS
dbopMynel  pa3HOCTH KBagpaToB, (OpMYNI COKpAIEHHOTO
YMHO>KEHUS C OMOPOH Ha CIIPaBOYHYIO UH(POPMALIHUIO.
Ipumensitb 1peoOpa3oBaHUE MHOTOWIEHOB JJS  pEIIeHUs
pa3MuYHBIX 33/7a4 W3 MaTEeMaTUK{, CMEXHBIX MPEIMETOB, U3
peanbHOM MPaKTUKH.

3HAKOMHTBCSI ¢ HCTOPHEI Pa3BUTHS MATEMATUKH.
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YpaBHeHus
U HEPaBeHCTBA
(20 v)
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VYpaBHeHue, IpaBuna
PaBHOCUIILHOCTb YPAaBHEHUM.
JIuneliHOE ypaBHEHHE C OJHOU IIEPEMEHHOMN

IIEPEMEHHOM, PEIICHUE JIMHENHBIX YpaBHEHUN. Pemenne 3amaq
C IOMOILBIO YPABHEHHUH.

*JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €r0 TpaduK™.
Cucrema IByX JUHEMHBIX YPaBHEHUH C JABYMS IEPEMEHHBIMH.
Pemienne cucrem ypaBHeHUM CrmocoOOM TIOJCTAaHOBKU U
CIocOo0OM CII0KEHUS.

npeoOpa3oBaHus ypaBHEHUS,

Pemiate JMHENHHOE ypaBHEHME C OJHOW IIEPEMEHHOM,
NpUMeHsisl MPaBWJa IEpexoJa OT HMCXOJHOIO YPAaBHCHHUS K
paBHOCWIBHOMY eMy Oonee mpocroro Buja. IIpoBepsTs,
ABJIIETCS JIM KOHKPETHOE YMCIIO KOPHEM YPaBHEHHUS.

I[oadupaTs npumepnbl Hap YHUCEN, SBILAIOLMIMXCA PELICHUEM
JIMHEHHOTO YPAaBHEHMS C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOODAMHATHOM IUIOCKOCTH TpaduK IJHUHEHHOTO
YpaBHEHUS C JBYMsI NEPEMEHHBIMH (IIpU HEOOXOAMMOCTH C
UCIOJIb30BAHUEM CMBICIOBOW OMOPBI); MOJIB3YSCh TI'paduKoOM,
NPUBOIUTH IPUMeEPbI PEIICHUS YDABHCHHUS.

HaxoauTh peleHne CHUCTEMBI JBYX JIMHEHMHBIX YPaBHEHHM C
JIBYMsI TIEPEMEHHBIMM C OINOPOM Ha aJIropuT™M Y4eOHBIX
JNIEUCTBUIL.

CocTaBJATH M pemiaTh YPaBHEHUE WU CUCTEMY YPAaBHEHHU IO
YCIIOBUIO 33Ja4d, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33/1a4d TIOJYy4YEHHBI pe3ynbTaT € ONOpPOM Ha
BOIPOCHBIH TIJIaH.

Koopaunartsi
U rpadpukm.
D yHKUNHA
(24 9)
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Koopnuuara Toukum Ha mnpsamoil. YUucaoBble TPOMEKYTKH.
PaccTosinne Mexay IByMs TOUKaMH KOOPJIMHATHOUW MPSIMOM
[IpsimoyronpHasi cuctemMa KOOpJMHAT Ha TIOCKOCTH. [Iprumepnl
rpa¢ukoB, 3amaHHBIX (QopMmyramu. UreHue TpaduKOB
peaIbHBIX 3aBUCUMOCTEH.

[Tonsarue ¢ynkmuu. I'padux dyaknuu. CoiicTBa (QyHKIHIA.
Jluneiinas  ¢yaknua. Iloctpoenune rpaduka JTUHEHHOMN
¢byakuun. I'padux pynkuun y = kx + b.

N300paxkaTh Ha KOOPJWHATHON MpAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH,
MHTEPBAaJIbl; 3aMMChIBATh UX HAa aJIreOpandyeckoM SI3bIKe.
OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJMHATaM; CTPOUTH TpaQUKU HECIOXKHBIX 3aBUCHUMOCTEH,
3aJaHHBIX (QopMynaMH, B TOM YHCJIE C MOMOMIbIO HH(PPOBBIX
1abopaTopuid.

IIpumeHsATh, M3y4aTh NPEUMYIIECTBA, MHTEPINPETHPOBATH
rpaduueckuii cnocod MpecTaBleHus U aHau3a Pa3HOoOO0pa3HOH
YKU3HEHHOU nH(pOopMaLnu.

OcBauBaTh Ha 6a30BOM ypOBHE MOHATHE (PYHKIUH, OBJIAIEBATh
(GyHKIMOHATBHONW TEPMHUHOIOTHEH.

PacnosnaBathb JuHeiHy0 (QyHkiuio Y = kx + b, omuceiBaTh
e€ CBOICTBa B 3aBUCHMOCTH OT 3HaueHuil koadpuuuenToB K u b
(mpu He0OXOAMMOCTH C OIIOPOH HA AITOPUTM MPABUIIA).
Ctpouth rpaduku TMHEHHOW QyHKIMHU, QyHKIMU Y = KX + b
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Hcnoab3oBath  1U(ppPOBBIE  pecypcehl
rpaduKoB QYHKIMIA 1 U3y4EHUSI UX CBOMCTB.
[IpuBoaAUTE HpUMEpPHI JIMHEWHBIX 3aBUCUMOCTEH B PpPEAIbHBIX
IIPOLIECCAX U SIBJICHUSX.

JUIA MOCTPOCHUA

IloBTOpEHUE

U 000011I€EHHNE

(64)
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[IoBTOpEHNE OCHOBHBIX NOHATUH M METOJOB Kypca 7 Kiacca,

00001IEHE 3HAHU.

BbiOuparh, mNpPUMEHSATH CHOCOOBI  CPAaBHEHUS  YHUCEIl,
BBIUMCIICHUH,  NpeoOpa3oBaHMi  BBIPAKCHHUH,  PEIICHHS
ypaBHEHUH TIPU HEOOXOUMOCTH C HAIIPABJISIIOIIEH TTOMOIIIBIO.

OcyuiecTBASITH CAMOKOHTPOJb BBIIOJHAEMBIX JEHCTBUM H

CaMOITIPOBEPKY pe3yJibTaTa BBIYUCIICHHUM, MpeoOpa3oBaHUM,
MMOCTPOEHU.
Pemiate mpocreiilnMe 3agayd W3 pealbHOM  KU3HH,

NPUMEHATh MaTeMaTHYeCKHe 3HAHUSA Ul PElIeHUs 3a1a4y U3
JIPYTUX MPEIMETOB.

Pemars mnpocreiiliMe TEKCTOBbIE 3a1a4M,
BBIOUPATH CNIOCO0bI PEIICHMS 3a1a4H.

CPAaBHUBATD,

8 kiacc (e menee 102 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uciio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1€AITEJILHOCTH 00y4AOIIHUXCS

4acoB)
Yucaan KBanmpaTHbiii  KOpeHb ~ W3 4HCIA. *[lousatne 00| P@opMyaupoOBaTH ONpeaeIeHHe KBaJPATHOTO KOPHA U3 4yHCla,
BbIYNCJICHHS. HppalMoHAIbHOM  yucie.  JlecaTuuHpie  mpUOMMOKEHHS | apu(METHUYECKOTO KBAJAPAaTHOTO KOPHS MPH HEOOXOJIUMOCTH C
KBaapaTtubie HppalMOHAJIBHBIX YU CE. BU3YaJIbHOM OTIOPOH.
KOPHHU JleiictButensHbie yncna. CpaBHeHHE NEHCTBUTENbHBIX uncen™. | [IpuMeHATh OmNepanuio WU3BIEUYECHUS KBAJAPATHOTO KOPHSA U3
(1549) ApubMeTHIeCKHI KBaIpaTHBIN KOPCHb. Yucia, HCMOJIb3ys IIPU HE00X0AUMOCTH KAJIBKYJISITOP.

VpasHenue Buaa X2 = a.
CaolicTBa apu(pMETHIECKUX
[IpeobpasoBanue  YUCIOBBIX
KBaJ[PaTHHIE KOPHH.

BBIPaKCHUI,

KBaJApaTHBIX

KOpHEH.
COoJZIeprKaluX

OueHuBaTh KBaJpaTHble KOPHU LEJIBIMH  YHCIAMH U
JECATUYHBIMH pOOSIMHU.
CpaBHMBaThb W YNOPSAOYMBATHL  DAalMOHAJILHBIE U

HppaliMOHAJIbHBIC YHCJIa, 3alIMCAHHBIC C TIOMOIIBIO KBAaAPATHBIX
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KOpHEH NMpH He0OX0AMMOCTH C HAIPABJISIOIIEH TTOMOIIBIO.

HccnenoBary ypaBHEHHE X2 = d, HaxXoAWTb TOYHBIE H
npubnmxEHnbie KopHu pu a > 0.

HccaenoBath CBOMCTBA KBAJAPAaTHBIX KOpPHEW, IPOBOJSA
YHUCJIOBbIE 3KCIIEPUMEHTBI C HCIOJIb30BAHUEM KaJIbKYISITOpA
(xommbroTEpA).

IlpuMeHaATs CcBOMCTBA apu(pMeTHYECKHMX KOpPHeH 14
npeodpa3oBaHusi BbIPasKeHUIA.

BbinoyiHATL npocreiimme npeo0pa3oBaHUsl BBIPAKCHUM,
COJIepKallluX KBaJpaTHble KOPHU. BeIpaxkaTbh NnepeMeHHbIE W3
FEOMETPUUECKUX U pU3NUYeCKUX GOpMyJ MPU HEOOXOIUMOCTH C
OIIOPO Ha MPABUIIO.

BoruncasaTh 3HaAYe€HHs BBIPAXKEHUM, COJIEpKalIUX KBaJlpaTHbIE
KOPHH, UCHOJIB3YSI PU HEOOXOAUMOCTH KalIbKYJISATOP.
Hcnonb3oBaTh B XOJ€ pEIICHHUS 3a1ad  dJIeMEHTapHbIe
NPEJICTABJICHUS, CBSI3aHHBIE C MPUOTMKEHHBIMU 3HAYECHUSMU
BEJIMYHH.

3HAaKOMHUTBHCS C UCTOPUEN Pa3BUTHS MAaTEMATHKH.

Yucaa n
BbIYMCJICHHS.
Crenenn

¢ IeJbIM
nmoKa3sareJjiemM

(7 9)

90P:
https://resh.edu.ru/

https://www.yaklas
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CreneHb ¢ 1enpIM nokaszaresieM. CTaHgapTHasH 3aIUCh YUCIIa.
Pa3Meprsr 00BEKTOB OKpyKaromero Mupa (0T 3JIeMEHTapHBIX
YacTHI] IO KOCMUYECKUX 00BEKTOB), IIIUTEIHHOCTh MPOIIECCOB
B OKpYIKAroIeM MHpeE.

CBOJCTBA CTEIICHU C IEJIBIM MOKA3aTEeIICM.

D opMyJIHPOBAThH OIpeesieHHe CTEIICHU C LIEJIBIM IT0Ka3aTelieM
(pu HEOOXOIUMOCTH TIO0 BU3yaJIbHOU OTIOpE).

IIpeacraBiasith 3amuch OOJNBIIMX U MajblX 4YHCeNl B
ctaHgapTHOM Buje. CpaBHMBAaTh 4HCJIa U BEJIWYUHBIL,
3aMrcaHHbIe C UCIIOIb30BaHUEM cTeneHu 10.

HUcnonb3oBaTh 3amMch YKMCEN B CTAHAAPTHOM BHUAE JUIA
BBIPXKEHUSI Pa3MEpOB OOBEKTOB, AJUTEIBHOCTU MPOLIECCOB B
OKpYXKaIoIleM MUDPE.

@D opMyJINPOBaTh, 3alIUCHIBATL B CHUMBOJIHYECKOH (opme U
WJTIOCTPUPOBATH, NMPHUMEPAMH CBOWCTBA CTENEHU C LEJIbIM
nokaszareieM (IIpy  HEOOXOJMMOCTH C  HCHOJb30BaHUEM
BU3YaJIbHOU OTIOPHI).

I[IpumensiTh  cBoOlicTBA  CTENEHW Ul  IpeoOpa3oBaHUS
BBIPDQXXEHUI, COJEpKaIIMX CTENEHU C ILENbIM I0Ka3aTeleM ¢
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UCTIOJIb30BAHUEM  CIIPABOYHOM HMH(POpMauuu. BbINOJIHATH
JAedcTBUSI C YWCIAMM, 3allUCaHHBIMM B CTaHJAPTHOM BUJE
(YMHOXEHUE, JIeNieHNe, BO3BEJCHUE B CTETICHD).

Auredpanyeckue
BBIPa:KeHHS.
KBagparubii
TPEXYIIEeH

Sv)

30P:
https://resh.edu.ru/
https://www.yaklas

S.ru/

Ksagparusiii TpéxwieH. Pa3noxeHnue KBaJpaTHOro TpEXdieHa
Ha MHOXUTEIH.

Pacno3dnaBatb  KBAaJpaTHbIA  TPEXUWIEH,
BO3MOJKHOCTB €r0 Pa3jioKeHUsI HA MHOYKUTEIH.
PackaaapiBaTh HAa MHOXKMTEJIM KBAJPAaTHBIM TPEXWIEH C
HCOTPUIATCIIbHBIM AUCKPUMHWHAHTOM IIPpU H€06XOI[I/IMOCTI/I C
OIOPO Ha AITOPUTM IpaBUIIA.

YCTaHaBJIMBATh

Auredpanueckue
BbIPajKeHHs.
Auredpanyeckast
Apodhb

(154)

30P:
https://resh.edu.ru/

https://www.yaklas
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Anrebpanyeckas 1poOb. JlomycTuMble 3HaU€HUS TIEPEMEHHBIX,
BXOJAIMMX B  anreOpamdeckue  BbIpakeHus. OcHOBHOE
CBOMCTBO anrebpanydeckoit npodu. Cokpaienue apooei.
Cnoxenue, BbIUHTAHUE, YMHOXEHUE u JiefieHue
anreOpandeckux apoOeit. [IpeoOpazoBaHue BBIpaXKEHUH,
coJiepKaIniux aareopandeckue aQpoou.

3anuceiBaTh anreOpanyeckne BeipaxkeHus. HaxoauTnb o0macTh
OTIpEJICIICHUS PAIIMOHATBHOTO BBIPAKCHHS.

BbINOJHATH YKCIOBBIE MOACTAHOBKU M BBIYMCJIATH 3HAUCHUE
IpoOu, B TOM YHCIIE C TOMOIIBIO KIbKYIISTOPA.

@ opMyIHpPOBaTH OCHOBHOE CBOMCTBO anreOpanyeckoil apoOu
U IPUMEHSATH €To0 /71 peoOpa3zoBaHus 1po0eit.

BoInoHATL AelicTBUsSI C anredbpandyeckuMu JApoOsMU TMpu
HEOOXOJIMMOCTH C HAampaBisiomed momompl. [IpuMeHsTh
npeoOpa3oBaHus BRIpAKEHHUN Ui pelieHus 3a1ady. Beipaxkath
nepemMeHnble 13  Qopmyn (PpU3NYECKHX, TE€OMETPUUECKHUX,
OTIHMCBHIBAIOIIUX OBITOBBIE CUTYallMH) MpPH HEOOXOIMMOCTH C
HAIPaBJISFOIIEH TOMOIIBIO.

YpaBHenns

U HepaBeHCTBA.
KBagparnbie
YPaBHEHHS

(15 9)

KBagpatHoe ypaBHeHue. HemonHoe KBaapaTHOE ypaBHEHHE.
dopmyna KopHel kBaapaTtHoro ypasHenus. *Teopema Buera™.

Pemienne  ypaBHeHMH,  CBOIAINMXCA K  KBaJPaTHBIM.
[Tpocreiimue ApoOGHO-pallMOHAIIbLHBIE YPaBHEHMS.

Pemenne TEKCTOBBIX 3aJa4 C IOMOIUBIO  KBaJIpaTHBIX
YPaBHEHUHU.

Pacno3naBaTh KBaJpaTHbBIC YPABHEHUS.

3anuceiBaTh (opmysay KOpHEH KBaJApaTHOIO YPAaBHEHMS;
pemiaTh KBaJpaTHbIe YPaBHeHHs] — IOJHbIE U HEIOJHbIE (C
UCIOJIb30BAHUEM CIIPABOYHON MH(pOpMALINN).
IIpoBoauTs  mpocreiimme  UCCIeI0BAHHUA
YpaBHEHUM.

Pemiate ypaBHeHHsl, CBOIAIIUECSA K KBAJAPAaTHBIM, C IIOMOIIBIO

KBaApaTHBIX
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npeoOpa3oBaHuii W 3aMEHOUM TepeMeHHOU
ITOPUTM IIPAaBUIIA.

Habnropate M aHaJIM3MPOBATh CBSA3b MEXKIY KOPDHAMH H
K03 puLImeHTaMN KBaJpaTHOTO YpaBHEHUSI.
*TIpuMeHsTH TEOpEMY Buera
3a/1a4 (C UCIoJIb30BaHKWEM 00pasia)™.
Pemats TeKcTOBBIE 3a/a4d  anreOpanvyeckuM CHOCOOOM:
NEPEXOIUTh OT CIOBECHON (HOPMYIUPOBKU YCIOBHUS 33/Ja4d K
anredpandyecko MoAenu MyTEM COCTaBIEHHUS ypaBHEHHS (TpU
HEOOXOJUMOCTH C  HallpaBJSIIOIIEH TOMOIIBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATh Pe3yJIbTaT.
3HAKOMHUTBCS € HCTOPUEH Pa3BUTHS aareOphl.

C Omopou Ha

IS pelieHus

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 9)

30P:
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JluneiiHoe ypaBHEHHME C JBYMS IMEPEMEHHBIMH, €ro rpaduk,
MIPUMEPHI pEIIeHNs YypaBHEHUH B LEJbIX YHCIIaX.

Pemrenne cucreM JAByX JIMHEWHBIX YPAaBHEHUHW C JIBYMs
nepeMeHHbIMU. [Ipumepsl  pemieHuss CUCTEM HEITMHEHHBIX
YPaBHEHUU C IBYMS IEPEMEHHBIMHU.

*T'padbuueckass ~ WHTEpHpeTaMsi  ypaBHEHUS C  JIBYMS
NIEPEMEHHBIMHU U CUCTEM YPABHEHUH C IBYMS IIEPEMEHHBIMU™.
Pemienne TeKCTOBBIX 337124 C TOMONIBIO CUCTEM YPaBHEHUH.

Pacno3HaBaTh JMHEHHBIC YpaBHEHUS C BYMS TIEPEMEHHBIMU.
Crpouth rpadukyd JHMHEWHBIX YpaBHEHHH, B TOM 4HCIE
HCHob3ysl Hu(ppoBbie pecypchl (IpU HEOOXOIUMOCTH C
OTIOPO# Ha AJITOPUTM YUEOHBIX JEHCTBUIA).

Pazimyarh napaielibHble M IepeceKaroluecs IpsMble M0 UX
YpaBHEHUSIM.

PemiaTh cucTeMbl JABYX JIMHEHHBIX YpPaBHEHUH C JBYMs
MEPEMEHHBIMH MOJICTAHOBKOMN U CII0KEHUEM.

Pematp npocreinine CuCTeMbl, B KOTOPBIX OJHO U3 ypaBHEHUM
HE SBJISIETCS JIMHEHHBIM MPU HEOOXOJMMOCTH C HampaBIstoLIeit
MOMOIIKIO.

*TIpuBoauTh rpaUUEcKyl0 HMHTEPNPETANNI0  PELICHUS
ypaBHEHHUs C JABYMs IEPEMEHHBIMH U CHCTEM YpaBHEHUH C
JIBYMsI IEPEMEHHBIMH. *

PemaTh TeKCTOBBIE 32/1a4U AIreOpaMyeCKUM CIIOCOOOM.

YpaBHenns

U HepPaBEeHCTBA.
HepaBencrBa
(12 v)

90P:

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

HepaseHcTBO ¢ 0HOM NEpeMEHHOM. JIMHENHbIE HEPABEHCTBA C
OIHOM mnepeMeHHOW M ux pemeHne. CHUCTEeMBbl JMHEWMHBIX
HEPABEHCTB C OJJTHOW MEPEMEHHOMU U UX pELICHUE.
N306paxeHue penieHus JIMHEHHOT0 HEPaBEHCTBA U UX CUCTEM

DopmyMpoOBaTH CBOMCTBA YHUCIIOBBIX
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOM IIPSAMOM.
IIpuMeHATH CBOICTBA HEPABEHCTB B XOJI€ PELLICHU 3a1a4.
Pemars JuHENWHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOMU,
n300paxaTh pelieHre HepaBeHCTBA Ha YUCIOBOU MPSAMOH.

HCPABCHCTB,
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HAa YHCIIOBOU MPSIMOA.

PemaThb cuCTEMBbI TMHEHHBIX HEPABEHCTB, H300paKaTh peIICHUE
CUCTEMBl  HEpPAaBEHCTB  HAa  YUCJIOBOM  MNpPAMOH  IIpH
HEOOXOJUMOCTH C BU3YyaJIbHOU OTMOPOH.

DyHKIUH.
OcHoBHBIE
NOHSATHUS
(G

30P:
https://resh.edu.ru/
https://www.yaklas

S.ru/

[Monsitne ¢ynkuuu. OOIAcTh OMpPENENCHUS W MHOXKECTBO
3Ha4eHnd pyHKIuH. CriocoOsl 3aaanus GyHKIHUA.

I'paduk pynkuuu. CpoiicTBa (yHKIMH, UX OTOOpakeHHE Ha
rpaduxke.

Hcnoab3oBarb
CHMBOJINKY.
BoriuncasaTs 3HavyeHusi QyHKIUHN, 3aaHHBIX QopMmynaMu (Tpu
HEOOXOUMOCTH HCHOJB30BaTh KalbKYJISATOP); COCTABJIATH
Tad MBI 3HAYEHUI QYHKITNH.

CTpouTh 1Mo TOYKaM rpadpuku QyHKINH.

OnuceiBaTh CBOMCTBA (PYHKIIMM HA OCHOBE €€ rpaduueckoro

(YHKIMOHAIBHYIO  TEPMHUHOJOTHI0O  H

NpEJCTaBICHUsT MpU  HEOOXOOUMOCTH C  Hampabisiolei
HOMOILBIO.
Hcnonab3oBaTth  (QYHKIHOHAIbHYIO  TEPMHHOJIOTHIO W
CHMBOJIUKY.

HccaenoBath npuMepbl Tpa@HUKOB, OTpPaXKAIOIMIUX peallbHbIE
npouecchl U siBieHus. IIpuBOAMTHL MpHMeEPHI MPOIECCOB U
SIBJIEHUU C 3aJaHHLIMU CBOMCTBaMHU.

Hcnosib30BaTh KOMNBIOTEPHBIE MPOrPAMMBI ISl TOCTPOCHHUS
rpaduKoB (PYHKIIMI U U3YU4CHUS UX CBOWUCTB

D yHKUUMH.
YucaoBbie
bynkuun (9 4)
90P:
https://resh.edu.ru/

https://www.yaklas
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Urenue wu mnoctpoeHue rpadukoB GyHKuHA. [Ipumepsr
rpadukoB QyHKUIUN, OTPAKAIOLIUX PEAIbHBIE MPOLIECCHI.
OyHKINH, OTIHCHIBAIOIINE PSIMYIO u o0OpaTHyI0

HPONOPLUHOHATIBHEIE 3aBUCUMOCTH, X Ipaduku. [unepbona.
I'paduk Gynkuuuy = X2

k
Qynxmny = X%y = Xy =y, ¥ =
pellleHKe ypaBHEHUH M CUCTEM ypaBHEHMI. *

*rpadudeckoe

HaxoauTh ¢ momMombio rpaguka QyHKIUN 3HAYCHUE OJTHOU U3
paccMaTpUBaEMBbIX BEIMUYUH 0 3HAYCHUIO APYTOM.

B HecnoXHBIX ciiydasx BbIpazkaTh (GOpMYyJI0ii 3aBHCHMOCTH
MEX/1y BEIUYUHAMMU.

OnuchIiBaTh XapakTep HU3MEHEHUs
3aBUCHUMOCTHU OT U3MEHEHUS APYroi
Pacno3HaBath Buibl u3ydyaeMbix (yHkuuil. Iloka3piBaTh
CXeMAaTHYeCKH II0JIO)KEHHE Ha KOOPAMHATHOM IIJIOCKOCTH
rpaduKoB byHKIHI BHJIA: y = X2, y = X3,

Y= VR Y =T

Hcnouab3oBarh pyHKIHOHAIBHO-TPaHUECKUe

OJHOM BEJIWYUHBI B
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NMpeACTABJIEHUs IS PEIICHUS U UCCIICOBAHUS YPABHEHUN U
CUCTEM ypaBHECHMM.
IIpumensaTh nuppoBbie pecypesl U IOCTPOEHUS IpadHKOB

byHKIHA.
IloBTOpEHUE [loBTOpEeHNE OCHOBHBIX MOHATUH U METOAOB KypcoB 7 u 8|IIpuMeHSTH CHOCOOBI CpPaBHEHHS 4YMCEJ, BBIYMCIICHUH,
U 00001IeHne KJIacCOB, 0000IIeHNE 3HAHUA. peoOpa3oBaHUil BIPAXKEHUM, PEILICHUs YPaBHEHUI.
(6 4) OcyuiecTBASTh CAMOKOHTPOJb BBINOJHAEMBIX JECHCTBUM H
30P: CaMOITIPOBEPKY pe3yJibTaTa BBIYUCIICHHUM, MpeoOpa3oBaHUM,
https://resh.edu.ru/ TMOCTPOCHHIL.
https://www.yaklas Pemate 3agaum M3 peajbHONl  KU3HM, TIPUMEHATH

S.ru/

MAaTeMaTUYCCKUE 3HaHWA I PpCIICHUA 3aJad W3 JPpYyrux
IIPEMETOB.

Pemars TekcTOBBIE 3271aUM, CPABHUBATH, BLIOMPATH CIIOCOOBI
peneHus 3a1a4n.

9 kaacc (He menee 102 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uciio

OcHoOBHOE cojiep:KaHue

OcHOBHBIE BH/IbI 1€AITEJILHOCTH 00y4AOIIHUXCS

4acoB)
Yucaa u PannonaneHble yncna, *uppalnroHalbHble Yncia, KOHEUHble U | Pa3BuBaTh mpeacTaBjeHHsl O 4YWCIaX: OT MHOXECTBa
BbIYHCJICHHSI. OCCKOHEYHBIC JECATUYHBIC JpoOu. MHOKeCTBO | HATypalIbHBIX YHCET 10 MHOYKECTBA JACUCTBUTEIBHBIX YHCEI.
JlelicTBUTEIbHBIE | JICHCTBUTEIBHBIX  YHCEN, JICUCTBUTENIbHBIE YHCIa Kak |O3HAKOMHTBCHA c BO3MOXHOCTBIO IIPEICTaBIICHHUS
quciaa OCCKOHEYHBIC JECATHYHBIC JpoOu. B3amMHO 0JHO3HAYHOE |JCHCTBUTEIBLHOTO YHCIA KaK OCCKOHEYHOM JCCATUYHOU APOOH,
9 9) COOTBETCTBUE MEXKIY MHOXECTBOM JACWCTBUTEIBHBIX YHCEN U |NMPHUMEHATh [CCATHYHbIC NPUOMIKEHUS palMOHAIbHBIX H
90P: MHOKECTBOM TOYEK KOOPJIMHATHOM MPSMOM. HPPALMOHATILHBIX YUCET.

https://resh.edu.ru/
https://www.yaklas
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CpaBHeHUEe  JIeHICTBUTENBHBIX  4HuCeN, apu(MeTHdecKue
JeUCTBUS C IEHCTBUTENBHBIMU YUCIAMU. ™

[Tpubnuxénnoe 3Ha4YeHUe BEJIMYMHBI, TOYHOCTh
NPUOITHKECHHUSL.

*3anucpiBaTh, CPaBHMBATh u yHopsiiouMBaTh
JIeWCTBUTENIbHBIC YnCIa™,
BbINoJIHATBL, couYeTass YCTHbIE W IUCBbMEHHBIE IPHUEMBI,

apl/l(l)MeTI/I‘leCKI/le JEHCTBUA C paorOHAJIBHBIMU YHUCIIAMH,
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OxpyrieHue 4ucel.
BBIUHCIICHUM.

[Ipukuaka W OLIEHKAa PE3yJbTATOB

HAXOJAUTh 3HAUYCHHUS CTENEHEH C IEeJbIMU TOKAa3aTels MU U
KOpHEH; BBIYMCJISITh 3HAUYCHUS YUCIIOBBIX BBIPAXKEHUH.
IMoayyuTh mpeacTaBjieHHe O 3HAYMMOCTU JCHCTBUTENIBHBIX
YUCeN B IPAKTUYECKOM JACSITEIIbHOCTH YEJIOBEKA.
AHAIU3UPOBATh M [1eJaTh BBIBOAbI (10CJIe COBMECTHOIO
aHa/IM3a) O TOYHOCTU MPUOIMKEHUS JIEHCTBUTEIBHOTO YHCIIA
P PEILICHUH 3a/1a4.

OKpyrasiTe JICHCTBUTENbHBIE YKCIIA, BBIMOJHATH MPHKHIAKY

pe3yibTaTa  BBIYMCIICHHMM, OWEHKY 3HA4eHUM  YHCIIOBBIX
BBIPAKCHUM.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MATEMATHKH.
YpaBHeHust JIuneliHoe ypaBHeHue. PemieHune ypaBHeHMM, cBOAAIIMXCA K|OcBauBaTh, 3alOMUHATHL M TNPUMEHATH rpaduyeckue
U HEPpaBEHCTBA. JINHEWHBIM. MeTOAbl MPHU PELIEHUH ypaBHEHUI, HEPaBEHCTB U HUX CUCTEM
YpaBHeHus KBanparnoe ypaBHenue. Pemienue ypaBHEHH, cBOASIIMXCA |(IpU HEOOXOIUMOCTH C OMNOPOM HaA aIrOpuT™M Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. buKBajpaTHbIE ypaBHEHHS. necTBuil).
nepeMeHHOMN *Tlpumepsl pelieHUs ypaBHEHUH TpeTbedl u  4eTBEPTOI | Pacmo3HaBaTh Liejble U IPOOHBIE ypaBHEHUS.
(14 4) CTENEHEH pa3noKeHueM Ha MHOXKUTENN. ™ Pemiate JiMHeliHbIe W KBA/PaTHbIE YPaBHEHHs, YPABHEHUS,
90P: Pemenne n1po6GHO-paliMOHANBHBIX YPABHEHHH. CBOJALIMECS K HHUM, MpPOCTEHIINE JPOOHO-pAllMOHATIBHBIE
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Pemrenne TeKCTOBBIX 3a71a4 aNTreOpandecKUM METOIOM.

YpaBHEHUS.

IIpenyiaraTh BO3MOKHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3a7ad,
00Cy’KIaTh HMX M PpelmaTbhb TEKCTOBbIE 3a/laud Pa3HBIMU
crocodaMu.

3HAKOMHTBCSI ¢ HCTOPHEH Pa3BUTHS MAaTEMAaTUKH

YpaBHeHus

1 HepaBeHCTBA.
CucremMnl
YPaBHeHH

(14 9)

30P:
https://resh.edu.ru/
https://www.yaklas

s.ru/

JluneitHoe ypaBHEHHE C JBYMS [IEPEMEHHBIMU U €T0 rpaduk.
Cucrema IByX JHHEWHBIX YpaBHEHHH C JABYMS MEPEMEHHBIMU
u e€ pemienue. Pemienue cuctem ABYX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEWHOE, a APYroe — BTOPOU CTEICHH.
I'pacdmyeckas uHTEpHpeTalusi CUCTEMbl YpPaBHEHHH C ABYMS

NEpCMCHHBIMU.

Pemienne TeKCTOBBIX 3a1a4 aJ'IFe6paI/I‘leCKI/IM CIT0COOOM.

OcBauBaTh W NPUMEHSATH MPUEMBI PEUICHUS CUCTEMBI IBYX
JIMHEWHBIX YPAaBHCHHUU C IBYMSI TICPEMEHHBIMH U CUCTEMBI JIBYX
yYpaBHEHHH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJISICTCS JINHEHHBIM
(Mo BU3yallbHOM O1IOpE).

Hcnoab3oBarh (yHKIHOHATHHO-TpadUUYecKre MpeCcTaBlICHUs
JUIS pellieHUsl U MCcCcJIeI0BAHUSI YPABHEHNUH U CHCTEM.
AHAJTU3MPOBATHh TEKCTHI 3aj1a4, peliaTh UX alredpandyeckum
CrocoOOM: MepexoauTh OT CIOBECHON (POPMYIHPOBKU YCIOBUS
3a/1a4uM K anredpandeckoil MoAeNnu MyTEM COCTABICHUS CUCTEMBI
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YPaBHEHMI; pemiaTb COCTABICHHYI0 CHCTEMY YPAaBHEHUM;
HHTEePHPEeTHPOBATH PE3yJbTaT.
3HAKOMMTBCS € MCTOPUE Pa3BUTHS MATEMATUKH

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 v)

90P:
https://resh.edu.ru/
https://www.yaklas

S.ru/

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.
JIuHeliHbIe HEPaBEHCTBA ¢ OJHOM EPEMEHHOM U X PELIEHUE.
CucremMbl TUHEMHBIX HEPABEHCTB C OJAHOM NEPEMEHHOM M HX

peuieHue.
KBagparHble HEpaBEHCTBA U UX PEILICHHUE.
I'paduueckass  uHTEprnpeTanysi HEPABEHCTB U CUCTEM

HCPaBCHCTB C ABYMA ICPEMCHHBIMU.

Yurarh, 3anucbiBaTb, MNOHUMAThb, HHTEPIPETHPOBATH
HEPaBEHCTBA; HCII0JIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
BoInoHsTh 1peoOpa3oBaHUsl HEPABEHCTB, MCMOJB30BATH IS
peoOpa3oBaHusl CBOWCTBA YMCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JMHEITHbIE U KBAJpaTHbIE HEPABEHCTBA.

Pemars JMHEHHBIE HEPABEHCTBA, CHUCTEMbl JIMHEMHBIX
HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINX KBaJIpaTHOE
HEPABEHCTBO, M PEIIATh UX; 00CYKIATh ITOTYYECHHBIC PEIICHHUS.
HN300paxkaTh pelieHre HEpaBEHCTBA U CUCTEMbI HEPABEHCTB HA
YHUCIIOBOM NPSIMOW, 3alUChIBaTh PCIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemate KBaJpaTHble HEpPABEHCTBA, HCHOJB3Ys TIpaduueckue
IIPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHATb HEPABEHCTBA IIPU PEIICHUU
Pa3IUYHBIX 33/1a4, B TOM YUCJIEC TPAKTUKO-OPUEHTUPOBAHHBIX.

DyHKUNHA
(16 9)

30P:
https://resh.edu.ru/
https://www.yaklas

S.ru/

Ksanparnunas ¢yakuwms, e€ rpaduk u cpoiictBa. [lapabomna,
KOOPJMHATHI BEPUIMHBI 1apa00JIbl, 0Ch CHMMETPHUH M1apadoJIbl.
CreneHHbIC (YHKIIUU C HATYpaJbHBIMHU IMOKa3aTeasIMH 2 U 3,
uX rpadMKu ¥ CBOMCTBA.

I'paduxu Gpyukumii: y = kx, y = kx + b, ,y = ax?, y = axé,

y = VY =t

Pacnio3HaBaTh BHIBI M3y4aeMbIX (YHKIUI; HIIIOCTPHPOBATH

CXeMATHYECKH, O0BSICHATH PACIIOIOKEHHE Ha KOOPIUHATHOMN

IUIOCKOCTH TpadukoB GyHKIME Buma: Y = kX, y = kx + b, ,y

= ax?, y = ax’,
k .

Y = /X, ¥ = — B 3aBUCHMOCTH OT 3Hau€HHUIl KO3()PHUIMEHTOB;
X

OTIMCBIBATh UX CBOWCTBA.

Pacnmo3HaBaTh KBaJpaTUUYHYIO (GYHKIIHIO IO (GOpMYIIe.
I[IpuBoauTh, NpPHMEPHI KBAJAPATHUYHBIX 3aBUCUMOCTEH U3
peanbHOMU KU3HU, PU3UKH, TCOMETPHH.

BoisiBasiTe 1 000011aTh 0COOCHHOCTH Tpaduka KBaJApaTHUHON

Gyakuun Yy = ax? + bx + ¢ (opu  HEOOXOAMMOCTH ¢
HalpasJIsIoONIei TOMOUIBIO).
Crpoutb uM  u300pakaTh  cXeMaTHYeCKH  rpaduku
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KBaJIpAaTHYHBIX (YHKIHMHA, 3a1aHHBIX GopMysiaMu Buaay = ax?, y
—ax*+q, y=ax+p? y=at+bx+c (upm
HEOOXOJUMOCTH C BU3YaJIbHOU OTIOPOH).

AHATU3MPOBATh M TNPUMEHATHb CBOICTBAa  M3Y4YECHHBIX
GyHKIMI UIS UX TOCTPOEHHS, B TOM YHCIE C MOMOIIBIO
U(POBBIX PECYPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

30P:
https://resh.edu.ru/
https://www.yaklas

S.ru/

[ToHATHE YNCIOBON MOCIEN0BATEIBHOCTH.

3ajaHue TMOCeI0BaTeIbHOCTH PEKYPPEeHTHON (dopMynolt u
dhopmyroit N-ro useHa.

Apudmernueckas U reomeTpuueckas mnporpeccurd. Oopmysibl
N-ro 4jeHa apuMeTUIecKOl M reOMETPUIECKON MPOTrpecCHii,
CYMMBI ITEPBBIX N YJICHOB.

*N300pakeHre WICHOB apu(PMETHUECKON U TEOMETPHUIECKOM
IIPOrpECCUi TOUKaMHU Ha KOOPJAUHATHOM IIOCKOCTH.
JIMHEHBIN U SKCTIOHEHIIUAIBHBIA POCT.

CnoHbIE TPOIICHTHL. *

OcBauBaTh M NMPUMEHSATH MHJEKCHbIE 0003HAUYEHUS, CTPOUTH
peYeBble BBICKA3BIBAHUSI C HCIOJIb30BAaHUEM TEPMUHOJIOTHH,
CBSA3aHHOM C MOHSATHEM IOCIIEI0BATEIIBHOCTH.

AHamu3upoBath (QOopMylny N-ro 4jieHa MOCJIeI0BaTEIbHOCTH
WIA  PEeKYppeHTHYI0  (GOopMyly HW  BbIYHCIASATH  WIEHBI
MOCJIEI0BATEIbHOCTEN, 3a/IaHHBIX TUMH bopmynamu.
YcranaBauBatb 3aKOHOMEPHOCTh B MOCTPOCHUH
MOCJIEZIOBATEILHOCTH, €CJIM BBIMUCAHBI NEPBbIE HECKOJBKO €&
YJIEHOB.

Pacno3HaBath  apudMeTHUYECKYl0 U T'€OMETPUUYECKYIO
MIPOrPECCUU TIPU Pa3HBIX crIoco0ax 3a/1aHusl.

Pemarp 3amaun ¢ uUCHosib30BaHHEM (opMyd N-TO wiIeHa
apuMETUYECKOW ¥ TEeOMETPUUYECKOW MPOrPEeCcCUid, CYMMBI
MEPBBIX N WIEHOB C ONOPOi Ha CIIPABOYHYIO UH(POPMALIHUIO.
*N300pakaTh WICHBl [OCJIEI0BATEIIBHOCTH TOYKaMU Ha
KOOPJMHATHOM TIOCKOCTH™.

PaccmarpuBarts mnpuMepbl NpPOLHECCOB W SIBJEHHH U3
peaibHOM  KHM3HM,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apuMeTHUYecKoil MpOrpeccuu, B reOMETPUUECKON POTrpeccui;
*M300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTHU Tpadudecku’™.
Pemiate mnpocreiilmme 3agaumM, CBSA3AHHBIE C YUCIOBBIMU
MOCIIEJIOBATEILHOCTAMU, B TOM YHWCJIE 3aJa4d M3 pealbHOMN
KU3HM € HCTOJBb30BAaHHMEM  LUQPPOBBIX  TEXHOJOTHUI
(9TEKTPOHHBIX TaOIHII, TPadUUECKOTO KaTbKYIATOpA U T.I1.).
*PemaTh 337a4d HA CIIOKHBIE MPOLEHTHI, B TOM YHUCIE 3a/1a4l
U3 peallbHOM MPAKTUKHU (C UCTONb30BAaHUEM KaIbKYJIsITOpa).*
3HAKOMHTBCSI ¢ HCTOPHEI Pa3BUTHS MATEMATUKH.
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MoBTOpEHHUE,
0000mIEeHNE,
cucTeMaTH3aluA
3HAHMH

(18 u)

90P:
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Yucaa W BbIYUCIeHHs (3aIHCh, CPAaBHEHME, NECHCTBHUSA C
JEWCTBUTENIFHBIMU YHCIAMH, YHUCIIOBAsl TpsiMast; MPOLEHTHI,
OTHOIIEHHSI, TIPOTIOPIIUH; OKPYIJICHUE, TPUOIMKEHUE, OLICHKA;
pellIeHre TEKCTOBBIX 3a7a4 apu(PMETUYECKUM CIIOCOOOM).

AJiredpanyeckue BbIpa:KeHUs (mpeoOpazoBanue
anreOpanvyecKuX BbIPAKEHUH, IOMYCTUMbIE 3HAUCHHUS).
@yukouu (MOCTPOCHHE, CBOWCTBA M3YYEHHBIX (YHKIUH;
rpadudeckoe pereHne ypaBHeHHI U UX CUCTEM).

OnepupoBaTh MNOHSATHSAMHM: MHOXECTBO, IOJMHOXECTBO,
omepanuy HajJ MHOXECTBAMH;, HCHOJb30BaTh TIpaduieckoe
IPEJICTaBICHUE MHOXKECTB JJIsl OMMCAaHUsl PEAJIbHBIX MPOLIECCOB
U SIBJICHMH, MpU peHIeHUM 3aJad U3 JPYyrux y4eOHbIX
IPEIMETOB.

AKTyaJIu3MpoBaTh TEPMHMHOJIOTHI0 M OCHOBHbIE [elCTBUS,
CBSI3aHHBIE € YMCJAMHU: HaTypaJlbHO€ YHCJIO, IPOCTOE U
COCTAaBHOE 4MCJa, JEIMMOCTb HATypaJbHBIX YHCEJN, MPHU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOIY/lb YHcia, OOBIKHOBEHHas U
JecsITUUHask ApoOu, CTaHAAPTHBINA BUJ YUCIa, apuPMeTHYECKU
KBaJIpaTHBIN KOPEHb.

BbInoJHATL [eHcTBUSI, CPaBHUBATHL M YNOPSA0YMBATh
4yucia, NPEACTaBIATh YHCIAa HAa KOOPAWHATHOM IPSIMOW,
OKPYIJIAATH  YHCJIA; BBINOJHATH MNPHUKHIKY M OLEHKY
pe3yJbTaTa BIYUCICHUM.

PemaTh TekcTOBBIE 3a1a4l apU(PMETUIECKUM CIIOCOOOM.
Pemiate mnpakTuyeckue 3aJauM, COACPXKAIUE MPOLEHTHI,
JIOJIM, YaCTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpeMsI — pPAacCTOSIHUE, L€Ha — KOJUYECTBO — CTOUMOCTb,
00BbEM paboThl — BpeMsi — TPOU3BOJAUTEIBLHOCTH TPYy/a.
Pa30ouparth peanbHbIC )KU3HEHHBIE CUTYallUH, GOPMYJIHPOBATH
UX Ha S3bIKE MaTEMAaTHKH, HAXOAWTH pEIICHUE, NPUMEHSA
MaTEMaTUYECKUH anmnapar, HHTePIPeTHPOBATH PE3yiIbTAT
OnepupoBaTh NMOHATHUSIMU: CTEIICHb C LENIBIM IOKa3aTeleM,
apudmeTnyecKkuit KBaJpaTHbBIN KOpEHb, MHOTOUJIEH,
anreOpanveckast ApoOb, TOKIECTBO.

BbINOJHATL OCHOBHBbIE JAelCTBHS: BBINOJIHATH Pacd€Thl 110
dbopmynam, mpeoOpa3oBbIBAThH IIEJNble, IPOOHO-PALIMOHAIBHBIE
BBIDQXKEHUS U BBIPAXKEHUA C KOPHSAMH, pEaJM30BbIBATH
pa3oKeHUEe MHOIO4WIeHa Ha MHOXKUTEIH, B TOM YHCIE C
UCNOJb30BaHUEM (OpMya pa3HOCTH KBaJpaTOB M KBajparta
CYMMBI M Pa3HOCTH (C ONMOPOH Ha CHPaBOYHYIO MH(OPMAIHIO);
HaXOJUTh JONMYCTHUMBbIEC 3HAUCHHUsS MEpPEeMEHHBIX IS JIPOOHO-
paloOHaIbHBIX BBIPAKEHNUH, KOPHEH.
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MoaennpoBaTh C MOMOIIBIO (GOpMYNI peanbHbIE NPOLECCH U
SIBJICHUS.

OnepupoBaTh NOHATUSIMU: QYHKIUS, TpaduK QYHKIMH, HYIU
(GyHKUMM, TPOMEXKYTKM 3HAKOIOCTOSIHCTBA, IPOMEXYTKU
BO3pacTaHus, yObIBaHHS, HANOOJIbIIIEe M HANMEHBIIICE 3HAUYCHHS
(GyHKLIMH.

AHAIU3MPOBAaTh, CPaBHUBATb, O00CYKIaThb  CBOWCTBa
(GyHKIUH, CTPOUTH UX IpaduKU.

OnepupoBaTh NOHATHAMM: I[psMas MPONOPLUUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLHOHAIBHOCTb,  JIMHEWHas  (YHKIMS,
KBaJipaTuyHas QyHKIMs, mapadoia, runepooa.

HUcnoab3oBaTth rpapuku U1 ONPENEICHUS  CBOMCTB,
IPOLIECCOB M 3aBHCUMOCTEH, JUIsl pelIeHHs 3ajad W3 JPYrux
y4eOHBIX TNPEAMETOB M PEAJbHON >KU3HHU; MOAEJIMPOBATH C
MOMOIIBIO TpaMKOB peabHbIE MPOLECCHI U SBJICHHUS.
Boipaxath popMyJIaMu 3aBUCHUMOCTH MEXK/1Y BEJIMUMHAMM.
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