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HHOACHUTEJIbBHAS 3AITMCKA

[Ipumepnass pabouass mporpaMma IO MaTeMaTHKe JUId OOy4alomMXcS C 3alepXKKOM
ncuxuyeckoro passutus (nanee — 3[1P) Ha ypoBHE 0ocHOBHOTrO 00111€T0 00Opa3oBaHUs MOArOTOBJIEHA
Ha ocHOBe DenepajbHOr0 rocyJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa OCHOBHOTO OOIIEro
obpazoBanus ([Ipukaz Munnpocsemenus Poccum ot 31.05.2021 r. Ne 287, 3aperucrpupoBan
MunucrepctBoM roctunmu Poccuiickoit @eneparn 05.07.2021 r., per. Homep 64101) (manee —
dI'OC 0O00), IIpumepHoit aganTUPOBAHHONW OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
oOmiero o0pa3oBaHHA OOYYAIOMIMXCS C 33JePKKON ICHXHUYECKOTO pa3BUTHS (0H0OpEeHHOMN
pemerueM ®YMO 1o obmemy oOpazoBanuio (mpotokoa ot 18 mapra 2022 1. Ne 1/22)) (manee —
ITAOOIT OOO 3IIP), IlpumepHoit paboueil MporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS IO
npeamery «MaremaTtukay, [I[puMepHO TporpaMMbl BOCITUTAHUS, C YUYETOM paCIpeNeIeHHBIX T10
KJlaccaM TPOBEPSIEMBIX TpPEOOBAaHUM K pe3ylbTaTaM OCBOCHHS ANaNTUPOBAHHOW OCHOBHOM
00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO o0OmIero oOpa3oBaHUs OOydaroUIUXcs C 3aJep>KKOU
TICUXUYECKOTO pa3BUTHs. B paboueil mporpamme yuTeHbI WAEH U NOJ0KEeHNsT KOHIeuy pa3BUTHS
MareMaTudeckoro oopa3oBanus B Poccuiickon®denepanum.

Hean n3yyeHust yueGHOro Kypca

AunreOpa sBISIETCS. OJHHM W3 OTIOPHBIX KYypCOB OCHOBHOHM NIKOJIBI: OHA OOECTICYMBAET
W3yYeHHE APYruX IUCIHIUINH, KaK €CTeCTBEHHOHAYYHOTO, TaK M TYMaHUTAPHOTO IIHKIIOB, €€
OCBOEHHE HEOOXOJWMO JUTS MPOIOJDKEHHs] 00pa3oBaHMs W B MOBCETHEBHON JKM3HU. PaszButne y
00yJaromuxcst HAyYHbBIX MPEICTABICHUI O MPOUCXOKICHHN
U CYITHOCTH aire0panmdecKkux aOCTPaKIUi, CIIOCO0e OTPaKEHUs MaTeMaTHUeCKOW HAYKOH SIBIICHUIN
U TIPOIECCOB B TMPHPOJE M OOIIECTBE, POJIM MAaTEeMAaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAHWM U B TPAKTHUKE CHOCOOCTBYET (OPMHUPOBAHHMIO HAYYHOTO MHPOBO33PEHHSI M KAueCTB
MBIIUICHUS,, HEOOXOJUMBIX JUIS aJanTallid B COBPEMEHHOM Iu(ppoBoM obmiecTBe. M3ydeHue
anreOpbl  €CTECTBEHHBIM 00pa3oM OOecreurBaeT pa3BUTHE YMCEHHUs HaOIOAaTh, CPaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JICHCTBUSL M BBHIBOJBI, (popMynaupoBaTh yrBepxkaeHus. OcBoeHHE Kypca
anreOpbl  00ECTICUMBACT PAa3BUTHE JIOTHUYECKOTO MBIIICHUS OOYYAIONIMXCS: OHH HCIIOJIB3YIOT
JCTyKTUBHBIC W WHIYKTHBHBIC PACCYXICHUS, 0000IIEHUE W KOHKPETH3AIINIO, a0CTparupoBaHue 1
aganornto. OOydyeHuwe anredpe mpeanosiaraeT 3HAYUTENBHBII O00BEM  CaMOCTOSITENBHOM
JESTEITBHOCTH 00YJarOIUXCsl, TO3TOMY CaMOCTOSITEIIbHOE PEIICHUE 33]]au €CTECTBEHHBIM 00pa3oM
SIBIISICTCS peaiu3aliell JesiTeIbHOCTHOTO MPHHIIUAIIA O0YUCHHUS.

B crpykType mporpamMmbl yueOHOTO Kypca «Anre0pa» OCHOBHOHM IIKOJBI OCHOBHOE MECTO

3aHUMAIOT COJCPIKATEIILHO-METOAMYECKIE JMHUU: «Yucina ¥ BBIYMCICHUS», «AJreOpandyeckue
BBIPOKEHUS»; «YPaBHEHHs U HEPABEHCTBAY;
«Dynkiuny». Kaxkaas U3 9TUX coJepikaTeIbHO-METOJUUECKUX JIMHUH Pa3BUBACTCSA HATMPOTIKCHUH
TpEX NET M3y4YeHUs Kypca, €CTeCTBEHHBIM 00pa3oM MeperuieTasch M B3aMMOJCHCTBYS C JAPYTUMU
ero JUHUAMHU. B Xode wu3ydyeHHs Kypca OOyJaromMMCs TPUXOIUTCS JIOTMUECKH pPacCyKIaTh,
HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBSI3W C ATUM I1ejecooOpa3HO BKIIOUUTH B
MpPOrpaMMy  HEKOTOPbIE OCHOBBI  JIOTHKH, TPOHHU3BIBAIOIIME BCE OCHOBHBIE  pa3Jelibl
MaTeMaTH4eCKOro O00pa3oBaHUS H CHOCOOCTBYIOIIME OBIAJEHUIO OOYYarOMIMMHCS OCHOB
YHUBEPCATHHOTO MaTeMaTHYeCKOTO si3blka. Takum o00pa3oM, MOKHO YTBEpXKIOaTh, UTO
COJIepKaTeTbHONU CTPYKTYPHOU 0COOEHHOCTHIO Kypca « Anredpay sBISETCS €ro HHTETPUPOBAHHBIN
Xapakrep.

Copepxanne TMHUN «HYUCTa ¥ BEIYUCICHUS CITYKUT OCHOBOH IS NalbHEUIIIEro H3ydeHHUSI
MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y 0OyUArOIIMUXCS JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHHIO



YMEHHS TIOJB30BAThCS QITOPUTMAMH, a TaKXkKe TMPUOOPETCHHIO TMPAKTUYCCKUX HABBIKOB,
HEOOXOAMMBIX IJIS IOBCEIHEBHOM KU3HK. Pa3BuTHe MOHATHSA O YKCIIE B OCHOBHOI IIKOJIE CBSI3aHO
C PpalMOHAIBHBIMH ¥ HPPAIMOHATBHBIMU  YHCIaMH, (OPMUPOBAHHUEM MPEICTABICHUA O
JIeHCTBUTEIIHFHOM

yucIie. 3aBepIIeHHe OCBOCHHUS YHCIOBOM JIMHUHM OTHECEHO K CTapIIeMy 3BeHY 00111eroo0pa3oBaHus.

ConepxaHue IByX alredpandeckux JMHUN — «AIredpanyeckue BoIpaKeHUsD» U
«YpaBHEHUSI ¥ HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS MATEMaTHICCKOTO
arnmapara, HeoOXOJUMOro il PEIICHUs 3a/Jad MaTEeMAaTHKH, CMEXKHBIX MPEIMETOB M MPAKTHUKO-
OpUEHTHUPOBAaHHBIX 3a4ady. B OCHOBHOI 1IKOJie y4yeOHBIM MaTepuan TPYNIHUPYETCS BOKPYT
palMOHAIBHBIX BBIpAXKEHUH. Anredpa IEMOHCTPUPYET 3HAYCHHE MATEMATHUKH KakK s3bIKa IS
MOCTPOEHUSI MAaTeMaTUYECKUX MOJIENEH, OMUCAHUS MPOLECCOB W SIBICHHM peaJbHOTO Mupa. B
3a1auyu OOydeHHs areOpe BXOIAT TAKXKe JajbHEWIlee Pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HEOOXOMMOTO, B YACTHOCTH, IS OCBOEHHUS Kypca WH(MOPMATHUKH, W OBJIAJICHUE HaBbIKAMU
JNENYKTUBHBIX paccyxkaenuid. [IpeobpasoBaHue CMMBOJIBHBIX ()OPM BHOCHT CBOM CHEIM(PUICCKUN
BKJIQJI B pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN KMAaTeMaTHIECKOMY TBOPUYECTRY.

Conepxanne GyHKIIMOHATBHO-TpadhUUIECKON JTUHUHM HAIlEJICHO HAa MOJTYyYEHUE MKOJIbHUKAMU
3HaHUN O (QYHKIUAX KaK BaKHEHIIEH MaTeMaTWYECKOW MOJENU IS ONMCAHUS M HMCCIICTOBAHUS
pa3HO-00pa3HBIX MPOIECCOB W SBJICHWM B MpuUpojae W odOmiecTBe. M3ydeHwe »TOTO Marepuaia
CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIONIMXCA YMEHHUS HCIONb30BaTh Pa3JIMYHBIE BBIPA3UTCIIBHBIC
CpelICcTBa sA3bIKA MAaTEMaTUKH — CJIOBECHBIC, CHUMBOJIMYECKHE, TpapUUecKue, BHOCUT BKJIaJa B
(dbopMHpOBaHHE MPEACTABICHUHN O POJIM MAaTEMATUKH B PA3BUTUU HUBUIN3ALUU U KYJIbTYPHI.

MecTo y4eOHOro Kypca B Y4eOHOM IJIaHe

CornacHo  yueOHOMy Tutany B /-9 kimaccax — M3ydaeTcs — Y4YeOHBIM — Kypce

«AnreOpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3feiibl COJAEPIKaHUS:

«Yucna W BBIUMCICHUS», «AreOpandeckue BbIpaXEHUS», «YpaBHEHUS U HEPaBEHCTBay,
«DyHKIHNY.

VY4eOHbIN MUIaH Ha U3ydeHue anreOpbl B 7—9 Kilaccax OTBOJMUT HE MeHee 3 yudeOHBIX YacoB B
HEZENI0 B TeUEHUE KaXkI0T0 rojia 00ydeHusl, BCEro 3a Tpu roja ooyueHus — He MmeHee 306 yueOHbIX
4acoB.

Coneprxkanne yaeobHoro kypca (o rogam ooydenus)7 KJTACC

Yucna u eviyucneHus

PannonajnHbIE YHCIa

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, TIEPEX0]] OT OAHON (POPMBI 3amucu Jpoder K APYroi.
[loHATHE paLMOHATIBHOTO YHCIIA, 3alUCh, CPABHEHUE, YHOPSJIOYMBAHUE DPALMOHAIBHBIX YHCEI.
ApudmMeTrnueckue ACHCTBUSA C palMOHAIBHBIMU YuciaaMu. PeleHue 3ajad M3 pealbHOM
MPaKTUKKA Ha YacTH, Ha JApoOu.

CreneHb C HaTypaJIbHBIM MoKa3aTeJieM: OIIpeNEIICHUE, npeodpa3oBaHue
BBIPKEHUI Ha OCHOBE OMpeIeNIeHUs, 3aUCh OOTBIINX YUCEIL.

[Ipo1eHTsI, 3anKUCh TPOIIEHTOB B BUAE APOOU U IpoOH B BUJE MPOIEHTOB. TpHOCHOBHBIE
3a7a4M Ha IPOLIEHTHI, PELICHUE 3a1a4 U3 PEAJIbHON ITPAKTUKH.

HpI/IMeHeHI/IC ITPU3HAKOB JACIINMOCTH, Pa3JI0XKCHUC Ha MHOKHUTCIIN
HaTypaJbHbIX YHUCCII.

PeanbHbie 3aBUCHUMOCTH, B TOM qucCJIC npsamas u 06paTHa;1
MMpONMOPHHUOHAIIBHOCTH.

Anzcebpauueckue eviparxcenus

[lepemenHble, YUCIIOBOE 3HAYEHHE BBIPAKEHUS C TepeMeHHOU. JlomycTumple 3HAYCHHS
nepeMeHHbIX. [IpeacraBnenne 3aBUCMIMOCTH MEXIY BEJIMYMHAMU B BUAe (opMyibl. Berumcienus
1o opmymnam.



[IpeoOpazoBanne OyKBEHHBIX BBIPQ)KECHHH, TOXXIECTBEHHO paBHBbIC BBIPAXKCHUS, MPaBHIIA
peoOpa3oBaHMsl CYMM W MPOM3BEACHUMN, NPAaBHUIIA PACKPBITUS CKOOOK M MPHUBEICHUS TOJ00HBIX
CJIaraéMblX.

CBoiiCTBa CTENEHU C HATYPAILHBIM MTOKA3aTEJIEM.

OI[HO‘-IJI@HI)I 1 mHorowieHsl. CTeneHb MHOTOYIEHA. CJIO)KGHI/IG, BbIYMTAHUC, YMHOXCHHUC
MHOTro4JeHOB. POpMyNbl COKpAIIEHHOTO YMHOKEHMS: KBaJIpaT CyMMbl M KBaJapaT pa3HOCTH.
®opmyna pa3HOCTH KBaJIpaToB. Pa3mokeHrne MHOrOWIEHOB HA MHOKUTEIIH.

Ypasnenusn

YpaBHeHHE, KOPEHb YpaBHEHHUs, IpaBWiIa MPeoOpa3oBaHUs ypaBHEHUS, PABHOCUIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOW NEPEMEHHOW, YHMCJIO KOpHEH JIMHEHMHOTO YpaBHEHUS,
pelieHre JMHEHHBIX ypaBHeHUH. CocTaBieHHE YypaBHEHMIl IO YCIOBUIO 3ajgaud. PemieHue
TEKCTOBBIX 33]1a4 C IOMOIIbIO YPABHEHUH.

Jluneiinoe ypaemenue ¢ 08yms nepemeHHbiMu U e20 2pagux’. CucTeMa IBYX THHEHHBIX
yYpaBHEHUW C JBYMS TIEPEMEHHBIMH. PelnieHue CcHUcTeM YpaBHEHHH CIOCOOOM IOJCTAaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 337a4 C TIOMOIIbIO CUCTEM YpaBHEHUH.

Koopounamut u zpagpuxu. @ynukyuu

Koopaunara Toukm Ha mnpsmoil. UwncinoBble NpOMEXYTKH. PaccrosHue MexIy AByMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronmpHast cucrema koopawHatr, ocu OX m Oy. AOcmmcca W OopawHaTa TOYKH Ha
KOOPAMHATHOM TUIOCKOCTH. [Ipumepsl TpadukoB, 3amaHHbIXx (opmynamu. UteHue rpadukoB
peanbHbIX 3aBUCUMOCTEM.

[Tonsitue dyakmum. I'paduk Gynkuuu. CroiictBa GyHkuii. JlnneitHas GyHKIus, e€ rpaduk.
I'padpux dyukiuu y = KX + b. Ipaguueckoe pewenue nuneiinvix ypasnenutiu cucmem auHeuHbIX
VpaBHeHUU.

7 Knacce

Yucna u evtuucnenusn

KBanpatublii kopeHb u3 uucna. [lowamue 06 uppayuonanvHom uucie. [lecamuunsvie
npubudicenus uppayuonaivrvlx uucen. CBOMCTBa apuU(PMETHUECKUX KBaJIPAaTHBIX KOPHEH M UX
MIPUMEHEHHE K IPE0Opa30BaAHUIO YHCIIOBBIX BBIPAKEHHUM U BBIYUCICHUSM. /[elicmeumenvhble Yucia.

Crenens ¢ 1e7bIM MOoKazaresneM U e€ cBoiicTBa. CtaHaapTHasl 3aIIUCh YUCIA.

Anzedpauueckue evipariceHus
KBampatuplif  TpéxuieH; pa3lioKeHHe KBAJPaTHOTO TPEXWIeHa Ha  MHOXKHUTEIH.
Anrebpandeckas poOb. OCHOBHOE CBOICTBO aireOpanueckoi apoOwu.
CrnoxeHue, BbIYMTAHWE, YMHOXXEHHE, JelieHue anreOpanyeckux Apobei. PamumonanbHbie
BBIPKEHUS U UX MpeoOpa3oBaHUE.

Ypasnuenus u nepasencmea

KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOTO YypaBHeHUs. Teopema Buema.
Pemenune ypaBHeHUH, CBOOANIMXCA K JHHEMHBIM U KBaapaTHbIM. [Ipocreiimue apoOHO-
palMOHaIbHbIE YDAaBHEHUS.

I'pagpuuecrkas unmepnpemayusi ypagHeHuil ¢ 08YMs NEPEMEHHbIMU U CUCMEM JUHEHbIX
ypasHeHuii ¢ 08yms nepemeHnnvimu. IIpuMepsl pelieHns CUCTEM HENMHEHHBIX YpaBHEHHH C JABYMS
IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a71au anreOpanvdeckuM CIioCOOOM.

HucnoBble HEpaBeHCTBA M MX CBOMCTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHIIBHOCTD HepaBeHCTB. JIuHelHbIE HEPABEHCTBA C OJIHOM nepeMeHHOW. CUCTEMBI JTUHEHHBIX
HEPABEHCTB C OJIHOW IIEPEMEHHOM.

Dyukyuu



[Monsitre dynkmuu. OOIACTh ONMPEEICHNUS U MHOXKECTBO 3HAYCHUN (DYHKIIHH.

CniocoOb1 3aanust GyHKIUH.
I'padpux ¢pynkumu. Yrenue coiictB (ynkuuu no e€ rpaduxy. [Ipumepsirpadukos
GyHKIUH, OTpaXAIOUINX peallbHbIe TPOIIECCHI.

OyHKIMH, OIIMCBIBAIOLIME IPSAMYIO u  oOpaTHYyIO IIPONOPLUUOHAIBHBIE
3aBMCHMOCTH, UX rpaduxu. Oyukmuu y = X%,y = X3,y = \/Z y = kj—cf paguyeckoe

peuienue ypasHenuti u CUCmeMm YPasHeH .

8 KJIACC

Yucna u evluucieHus

JeiicTBUTEIbHBIC YMCJIA

PanmonaneHble 4MCHIA, uUppayuoHaivbHvle YucCia, KOHeuHble U OeCKOHeuHble OeCAmuyHbvle
opodu. Mmuooicecmeo OelicmeumenbHblX uYucen, OelucmeumenvHvle YuUcid Kak 0OecKoHeuHbvle
oecsamuynvie  Opoou.  BzaumHo  00HO3HAUHOE — coomeemcmeue  MeHcoy  MHONCECMBOM
0elicmeUumenbHblX Yucesl U KOOPOUHAMHOU NPAMOIL.

Cpasnenue OeticmsumenbHblX yucel, apupmemuyeckue Oelcmeus ¢ O0elcmeumeabHbIMU
YucIami.

N3mepenusi, npudIHKeHN s, OLIEHKH

Pa3smepbl  00BEKTOB  OKpY)KaIOILIEro MHpa, JUIUTEIBHOCTH IIPOLIECCOB B
OKPYXAIOIIEM MHUDE.

[Ipubmmk€HHOe 3HAYEHUE BEIMYMHBI, TOYHOCTh NpuOmmkeHus. OKpyrieHHeyucel.
[Ipukuaka v oueHKa Pe3yJIbTaTOB BHIYMCICHUIM.

Ypaenenus u nepasencmea

YpaBHeHUs C OHOI NepeMeHHOI

Jluneitnoe ypaBHenue. Penienue ypaBHeHUH, CBOIAIIUXCA K JTMHEHHBbIM. KBagpaTHoe

ypaBHeHue. PernieHue ypaBHEHUH, CBOJALIUXCS K KBaJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepuvl pewieHus ypaguenuu mpemovel u 4emeepmoucmeneHeu
DPAa3N0dCeHUeM Ha MHOICUMETU.

Pemenne npoOHO-panioHaNBHBIX ypaBHEHUH. Perienne

TEKCTOBBIX 3ajau anredpandeckium MetogoM.CucremMmbl

YPaBHEHUil

VYpaBHeHHE ¢ JABYMS MEepEeMEHHbIMU U ero rpaduk. Pemienue cucreM ABYX JTMHEHHBIX
yYpaBHEHUH C ABYMsI IEpPEMEHHbIMU. PelieHne cucTteM JABYX YpaBHEHUH, OJHO M3 KOTOPBIX
JTUHEHoe, a JIpyroe — BTOpOiM creneHu. ['paduyeckas MHTEpHpEeTalMsl CUCTEMbl ypaBHEHUH C
JBYMSI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a7a4 aNreOpandeckiuM CrioCOOOM.

HepaBencrBa

UucnoBsie HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PelieHue cucreM JIMHEWHBIX
HEpPaBeHCTB ¢ OJHOW mnepeMeHHOU. KBampatHeie HepaBeHcTBa. ['paduyeckas UHTepHpeTarus
HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMHU.

Dyukyuu

KBagparnunas ¢ynakius, e€ rpaguk u cBoiicta. [lapabona, KOOpAUMHATHIBEPIITMHBI
napaboJibl, 0Ch CAHMMETPHUH MapadoIb.

I'paduku GbyHKIHA: y = kx, y = kx + b, y= X

y = \/Z y= k # 11X CBOICTBA.

Yucnosvie nociedosamenbHocmu



Onpenenenue u crnoco0bl 3aJaHUS1 YHCIOBBIX N10CIE10BATEIbLHOCTEM

[lonsiTHE 4YMCIOBON MOCIIENOBATEIBHOCTU. 3a/JlaHuE IMOCIEA0BATEILHOCTU PEKYPPEHTHOMN
dbopmyIoit u popmynoii N-To YIeHa.

Apupmernyeckasi 1 reoMeTpUYeCKasi POTrPeccHu

Apudpmernueckas u reomMeTpuieckas mporpeccui. @opMmyiiel N-ro 4wieHa apupMeTHIeCKOH
U F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

H3z00padicenue unenos apugpmemuueckol u 2eoMempuiecKou npozpeccuil moyKamu Ha
KOOpOuHammuou niockocmu. Jlunetinoiil u sxcnonenyuanvHulti pocm. CrodxcHvle npoyeHmul.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS MPUMEPHOM
PABOYEWM ITPOT'PAMMBI KYPCA «AJITEBPA» (ITO TOJAM OB YUEHMUS)

OcBoeHune yaeOHOTO Kypca «Anredpa» Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus JOHKHO
oOecreunBaTh JTOCTHKEHUE CIICAYIONTUX MPEJIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

7 KJIACC

Yucna u eptuucienus

BeITIoNTHATE, codeTas YCTHBICE M IHUChMEHHBIC NPUEMBI, apu(METHYECKHE JICHCTBHS C
paIMoHaIbHBIMA YU CIIAMH.

HaxonuTh 3HAYeHUs YHUCIIOBBIX BBIPAKCHHN; NPUMEHSATh pPa3HOOOpa3HbIC CHOCOOBI H
NpuUEMBl  BBIYMCICHHUS 3HAYEHMM JPOOHBIX BBIPAKEHHH, COJAEp)KalUIUX OOBIKHOBEHHBIE U
JECATUYIHBIC APOOH.

[TepexoauTs OT OHOM (HOPMBI 3aMUCH YUCEN K APYrou (mpeoOpa3oBhIBATH ACCATHUYHYIOAPOOD B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIOB JECATUYHYIO, B YACTHOCTH B OECKOHEUYHYIO JECATUUHYIO
npo6b). CpaBHUBATH U YHOPSAJOUMBATH pallMOHANIbHBIE Ynciia. OKpyIISaTh YUCIa.

BbINoNHATE NPUKUIKY M OLEHKY pe3ysibTaTa BBIYUCIICHUHN, OLIEHKY 3HAUEHUHYHCIOBBIX
BBIPAKCHUM.

BoInoHATh AEUCTBUS CO CTENEHAMHU C HATypaIbHBIMU ITOKA3aTeNsIMU (C OTIOpOiHa
CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsTh NpU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOKUTENIHU HATypaJIbHBIX YHCEIL.

Pematp mnpocreiilme MNpakTUKO-OPUEHTUPOBAHHBIE 337aud, CBS3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTMOPIHOHAIBHOCTHIO BEJIMYUH, TPOLEHTAMU; HHTEPIPETUPOBATH PE3yIbTaThl PEIICHUS
3a/1a4 ¢ yu€TOM OrpaHUYEHUH, CBA3aHHBIX COCBOMCTBAMH pacCMaTPUBAEMbIX OOBEKTOB.

Anzedpauueckue eviparxiceHus

OpueHTHpOBaTbCSI B TOHATHUSX M OINEPUPOBATH Ha 0a30BOM YpOBHE anredpandyeckoit
TEPMHUHOJIOTHEH 1 CHUMBOJIUKOH.

Haxonuth 3HaueHns OyKBEHHBIX BBIPAXKECHHM MIPH 331aHHBIX 3HAYCHUSIX [TEPEMEHHBIX.

BoimonHaTe mpeoOpa3oBaHus 1EJIOr0 BBIPAXKEHHUS B MHOTOWIEH MPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOJHATE yMHOXXEHHE OJHOWIEHA Ha MHOTOWIEH W MHOIOWIEHa Ha MHOTIOWIEH,
MpUMEHATh (QOpPMYNIBl KBaJpaTa CyMMbl W KBaJpara pa3sHOCTH (C OMOpOH Ha CIPaBOYHYIO
UH(pOPMAIIHIO).

OcymecTBIIATh pa3loKEHUE MHOTOWIEHOB HA MHOXUTEIM C IIOMOINBIO BBIHECEHHUS 3a
CKOOKM OOIIero MHOXKHUTENS, TPYNIUPOBKH CJaraeMbIX, NPUMEHEHUs (GOpPMYN COKpaIEHHOTO
YMHOKEHUS (C ONOPOi Ha CIIPaBOYHYIO HH(OPMAITHIO).

[TpumeHsaTh IPE0Opa30BaHUST MHOTOWICHOB JIJISl PEIICHUS PA3IMYHBIX 33724 U3MAaTeMaTUKH,
CMEXHBIX ITPEIMETOB, U3 PEAIbHOM MPAKTUKH.

Hcnonbs3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMU IOKA3aTeNsIMU Ui IPEoOpa3oBaHMs
BBIpaXXEHUH (C OMOpOii Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Ypasnenusn u nepasencmea



Pemate nMHEVHBIE ypaBHEHHS C OJHOW IMEPEMEHHOW, MPHUMEHSS IPaBWIIA NEPEXOJa OT
HCXOJHOTO YPaBHEHUS K paBHOCUIbLHOMY eMy. IIpoBepsTh, ABiIS€TCS IMUNCIO KOPHEM YPAaBHEHUS.

Wwmets npencraBieHne o rpauyeckux MeTogax MpH PelIeHUN JIMHEHHBIXYPaBHEHUH U UX
CHCTEM.

[lombupate  mpuMmepbl  map YHCEN,  SBISIOIIUXCS pellieHneM  JIMHEWHOTro
YpaBHEHHUS C JBYMs [IEPEMEHHBIMU.

CTtpouTh B KOOPAMHATHOM IJIOCKOCTH rpayK JTHMHEHHOTO YpaBHEHHS C IBYMs
MIEpEMEHHBIMH; MOJIb3YSICh TPAUKOM, IPUBOAUTH IPUMEPHI PEHICHUS YPAaBHEHHUSL.

Pemats cucteMbl [BYyX JMHEWHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku (c onopoil Ha aNropuTM Y4eOHBIX 1€ CTBUM).

CocraBiiTh (Iociie COBMECTHOIO aHallu3a) M pellaTh JMHEHMHOE ypaBHEHHE WU CUCTEMY
JUHENHBIX YpaBHEHUH N0 YCJIOBHIO 33/1a4l, MHTEPIPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIYYECHHBINA pe3ynbTar.

Koopounamut u epagpuxu. @ynkyuu

N300paxkaTh Ha  KOOPAMHATHOM MNpsIMOW  TOYKH, COOTBETCTBYIOIIME  3a/laHHBIM
KOOpJIMHATaM, Jy4d, OTpPE3KH, HWHTEpBaJllbl; 3alHChIBaTh YHCIOBbIE MPOMEXKYTKH Ha
anreOpandeckoMm s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM N0 3aJaHHBIM KOOpPJMHATAM; CTPOUTh
rpaduku muHeHHbIX QyHKIUI. CTpouTts rpaduk GyHkiuu y = KX + b,

OnuceiBaTh € TOMOIIBIO (DYHKIUH U3BECTHBIE 3aBHCHUMOCTH  MEXIY

BelMYMHAMH (10 QJITOPUTMY Y4YEOHBIX JCHCTBHI): CKOPOCTh, BpEMs, pPACCTOSHHE, IICHA,
KOJIMYECTBO, CTOUMOCTB; TIPOU3BOUTEIHHOCTD, BPEMsI, 00bEM PaOOTHI.

HaxomnTh 3HaueHue QyHKIINK 1O 3HAYCHUIO €€ apryMeHTa.
[Tonnmate rpadudeckuii crocod® MpeACTaBICHUS W aHanMW3a WHOOPMAIMHU; W3BJICKATh U
WHTEPIPETUPOBATh HHPOPMAIIUIO U3 TPAPHUKOB PEATBHBIX MPOIIECCOB U 3aBHCUMOCTEH.

8 KJIACC

Yucna u evtuucnenusn

Hcnonb3oBaTh HaudajabHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHCEN JIs
CpPaBHEHHMSI, OKpYIJICHHSI W BBIYHCIEHUHN; H300paxaTbh JEHCTBUTENbHBIE 4YHCIIa TOYKAMH Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsaTh OHSATHE apU(PMETHUECKOTO KBAJAPATHOTO KOPHS; HAXOJUTh KBAaIpAaTHBIE KOPHH,
UCIOJIb3YSl TMpPU HEOOXOAMMOCTH KaNbKYJISITOP; BBINOJHATH MpocCTeiiine mpeoOpa3zoBaHus
BBIPKEHUH, COJepKAIIUX KBAJApaTHbIE KOPHU, HCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonb3oBath 3amuMcu OONBIIMX M MAaJbIX YHCENT C IMOMOUIBIO JECSITHUYHBIX ApoOer u
crenenei yucna 10.

Anzedpauueckue eviparcceHus

[IpuMeHsATh TMOHSATHE CTENEHW C LENbIM [OoKa3aTejaeM, BBINOJHATh MpeoOpa3oBaHUs
BBIPQXKEHUH, COJEp)KALIMX CTENEeHU C LENbIM I0oKa3zaTesieM (C HCIOJIb30BaHHEM CIIPaBOYHOM
uHpOpMaIUN).

BhITIONTHATE HECNOKHBIE TOXKIECTBEHHBIE MPEOOpa30BaHUs pPaIlMOHATIBHBIX BBIPAKEHUI Ha
OCHOBE MIPaBWJI ACWCTBUI HAJ MHOTOYWICHAMH U aNreOpandecKuMu Jpo0siMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUWICH HA MHOKUTEIH.

[MpumensaTs npeoOpa3oBaHus BRIPAKEHUN 7S pEIICHHs pa3iMyYHBIX 3a7ad U3 MaTeMaTUKH,
CMEKHBIX ITPEIMETOB, U3 PEAIbHOM MPAKTUKH.

Ypasnenusn u nepasencmea

Pemats nuHeliHbIe, KBaJpaTHbIE ypaBHEHUS (C UCIIOIH30BAHUEM CIIPABOYHON MH(OpMAILINN)
U palMOHANBHBIE YpaBHEHUs, CBOJSIIMECS K HUM, CHCTEMbl JBYX YpPaBHEHUU C JBYMS
IIEPEMEHHBIMHU.



[IpoBOoaAUTE IIpOCTEHIIME MCCICIOBAHUS YPAaBHEHUM M CUCTEM YpPaBHEHHM, B TOM YMCIIE C
NpUMEHEHHEM IpauYecKuX MpeACTaBIeHUH (yCTaHABIMBATh, MMEET JIM YPAaBHEHHE WJIM CHCTEMa
YPaBHEHUH pELIEHUs, €CJIU UMEET, TO CKOJIBKO, U IIp.) C OIIOPOM Ha alIrOPUTM Y4eOHBIX IEHCTBU.

[lepexoauTs OT clOBeCHOW (QOPMYIHPOBKM 3a7a4u K €€ anreOpandeckoil Mojaenu C
IIOMOIIBIO COCTABJICHUS YPABHEHHUS WJIM CUCTEMbl YPAaBHEHUMN, NHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M MOJIY4YE€HHbIN pe3ysbTaT.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; pellaTh JMHEIHbIE
HEpaBEHCTBAa C OJIHOM MEepeMEHHOW U MX CHUCTEMbI; JaBaTh TIpapUUECKyl0 WILIIOCTPALINIO
MHO>KECTBA PEILIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OnepupoBatb Ha 0a30BOM ypOBHE (YHKUIMOHAJIbHbIE MOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYCHUS); OMPENEsATh 3HaueHHE (QYHKIUU 10 3HAYCHHUIO apTyMEHTa;
OTIPEIeNATh CBOMCTBA (DYHKIMU 1O €€ rpaduKy.

Crpouts rpaduKu dIeMeHTapHBIX QyHKIMH Buma Y = X2, Y = X3, y = +/x omnmchIBaTh CBOIiCTBa
qiCcI0BOM (QyHKIMH 1O €€ rpaduKy (Mpu HEOOXOIUMOCTH C HaIIPaBJIAIOIEH TOMOIIIBIO).

9 KJIACC

Yucna u evluucieHUA

CpaBHUBaTh 1 yIOPSA0YMBAThH pallOHATIbHBIE U HPPALIMOHATILHBIE YHCIIA.

Boinmonuate apudmeTnueckue NEHCTBUS C palMOHAIBHBIMU YMCIIAMH, COYeTas YCTHBIE U
MMACbMEHHBIE NPUEMBI, BBINOJIHATH BBIUYUCIEHHS ¢ UPPALMOHAIBHBIMU YHCIAMU.

Haxonuth 3HaueHUs CTENEHEH C LEIbIMHU MOKAa3aTesIMU U KOPHEW; BBIYUCIIATh 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisiTb JEMCTBUTENBHBIE YHWCIA, BBINOJIHAT NPUKUAKY pe3yjibTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPAKEHUH.

YPQKHeHu}l U Hepaeencmea

Pemrate nuHelnble u KBaJApaTHBIC YPAaBHCHHS, YPAaBHCHUSA, CBOAIIUCCA K HUM, HpOCTeﬁH.IHe
IpOOHO-pallMOHATILHBIC YPABHEHHUS.

Pemate mpocreiiiiiue CUCTEMBI JBYX JMHEHHBIX ypaBHEHHH C JBYMS TEPEMEHHBIMH U
CHUCTEMBI JIBYX YpaBHEHHUH, B KOTOPHIX OJHO yYPaBHEHHE HE SIBJISETCS JMHEHHBIM (TI0 BH3yaJbHOM
orope).

Pemarts HpOCTCﬁHIPIC TEKCTOBBIC 3aJa4u aﬂre6paI/I‘leCKI/IM CIIOCO0OOM ¢ IIOMOIIBIO
COCTaBJICHUA YPAaBHCHUA UJIM CUCTEMBI IBYX ypaBHeHI/Iﬁ C ABYMs IIEPECMCHHBIMU.

HpOBOI[I/ITb HpOCTeﬁHIHe HUCCICOO0OBAaHUA ypaBHeHI/Iﬁ U CUCTEM ypaBHeHHﬁ, B TOM YHUCIIE C
IIPpUMCHCHUCM rpa(I)I/I‘IeCKI/IX Hpe,[[CTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTL, HMECT JIN YpAaBHCHHUC WJIN CUCTEMaA
ypaBHeHI/Iﬁ PeUICHUA, €CJIM UMECT, TO CKOJIBKO, U Hp)

Pemarr nuHenHbIE HCPAaBCHCTBA, KBaApaTHbBIC HCPABCHCTBA, I/I306pa)KaTB PCUICHUC
HCEpPAaBCHCTB Ha YHCII0OBOU HpHMOﬁ, 3aIIMCbIBATh PCHICHUEC C IOMOIIBKO CUMBOJIOB.

Pemars cucteMbl JTMHEWHBIX HEPABCHCTB, CUCTEMbI HCPABCHCTB, BKIIFOYAOIINEC KBAIPATHOC
HEPAaBCHCTBO, I/I306pa)KaTB pCHICHUC CHUCTCMblI HCPABCHCTB Ha YHCIOBOU HpHMOﬁ, 3aIIMChIBaTh
peuIeHue ¢ NOMOIIIbIO CUMBOJIOB.

Hcnonap3oBath HCPABCHCTBA IIPU PCHICHUHN PA3JIMYHBIX 3a1a4.

Dyukyuu

Pacno3nasatn (I)YHKI_II/II/I N3YUCHHBIX BHUOB. IToka3eIBaTH CXEMAaTHUYCCKHU
pacnooXeHne Ha KOOPJMHATHOM TIIOCKOCTH rpauKoB GpyHKIMi Buaa: Y = KX,

y=kx+b, , y = ax®* + bx +c, y = x3

B 3aBHCHMOCTH OT 3Hau4YC€HHUI

KO3 PUIIMEHTOB; ONUCHIBATh CBOICTBA (DYHKLIUHA.
Crtpouth 1 H300pakaTh CXeMaTW4YeCKH T'padUKu KBAAPATHUHBIX (DYHKIIHH,



OTMCBIBATH CBOMCTBA KBAAPATUUHBIX (DYHKIIHIA MO UX TpaduKam.

Pacnio3naBate kBaJpaTH4Hy0 (GYHKUIUIO IO (opMysie, IPUBOAUTH IPUMEPHI KBAJAPATUYHBIX
GyHKUIMH U3 peanbHOM KU3HH, (GU3UKU, TEOMETPHUH.

Apugpmemuueckan u 2eomempuueckas npozpeccuu

PacniozHaBaTh apu(pMeTHUECKYl0 U T€OMETPUUYECKYI0 IPOrPECCUU INPH PasHBIX CIocobax
3aJJaHuUs.

BbINONIHATE BBIYMCICHUS C MCIOJIb30BaHUEM (GOpMyIT N-TO wieHa apuPMETHUYECKON Hu
reOMETPUYECKOM MPOTPECCHid, CyMMbI TIEPBBIX N WICHOB (C OMOPO# Ha CIPABOYHYIO HH(POPMALHIO).

Pemarp 3amaun, cBsI3aHHbBIE C YMCIIOBBIMH MOCJIEI0BATEIBHOCTSIMH, B TOM YHUCIIE 33J1a4l U3
peayibHOM KM3HM (C UCIOJIB30BaHUEM KaIbKYJIATOPA, IUPPOBBIX TEXHOJIOTHA).



TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (ITO 'OJAM OBYUYEHUS)
7 knacc (e menee 102 u)

Ha3Baunmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOE€ CoacpKaHuE

OcHOBHbIE BUIbI €ATEJIbHOCTH oﬁyqaloumxm

4acoB)
Yucaau [ToHsiTHE palMOHATLHOTO YHCIA. CucreMaTH3MpPOBATHh U 000raliaTh 3HAHUA 00 OOBIKHOBEHHBIX
BbIYHCJIEHUA. ApubdmMernueckue AEHCTBUS C pAllUOHATBHBIMHA YUCIAMH. | JACCSITHYHBIX APOOSX.
PaunonajanHbie CpaBHeHUe, YIOPSIIOYNBAHNUE PAITMOHAIBHBIX YHCET. CpaBHMBATHL U YNOPSA0YMBATHL JPOOH, TIPEOOpa3OBBIBAs MpU
qyucaa CrerneHb ¢ HaTypalbHBIM TTOKa3aTeIIeM. HEOOXOJAMUMOCTH  JIECATHYHBIE  JIpoOM B  OOBIKHOBEHHEIE,

(25 9)

Pemenne ocHOBHBIX 3a7ay Ha ApoOU, MPOLEHTHI U3

peanbHONIIPAKTHUKH.

[lpu3Haku  1enMMOCTH,  pa3liOKEHUs  Ha

MHOKUTEIMHATYPAIbHBIX YUCEIL.
3aBHCUMOCTH. [Ipamas u
00paTHASATIPOTIOPITUOHAITHHOCTH.

Peannurie

OOBIKHOBEHHBIE B JECATUYHBIC, B YACTHOCTH B OCCKOHEYHYIO
JIECSITUUHYIO APOOb.

IIpumeHsaTs pa3HooOpa3Hble COCOObI U NMPUEMBI BBIYUCICHHUS
3HAYEHUI JPOOHBIX BhIPAKEHUI, CoepKaIuX OOBIKHOBEHHBIC U
JEeCSITUUHBIE ApOOU: 3aMEHSITh IMPU HEOOXOAWMOCTHU NECATUUHYIO
IpoOb OOBIKHOBEHHOW ¥ OOBIKHOBEHHYIO JCCATHYHOM, MPUBOIUTH
BRIpaXeHHE K ¢opMe, Hambosiee yIOOHOW ISl BBIYMCICHUH,
peoOpa3oBbIBaTh IPOOHBIE BHIPAKEHUSI HA YMHOKEHHUE U JIeJIEHUE
NECSITUUHBIX Jpo0eil K MAEeWCTBUAM C LENbIMH YuciIaMH (IIpH
HE0OXOIMMOCTH CHAMPABIISIOUICH TOMOIIBIO).

I[IpuBoauTh uMcI0OBbIe U OyKBeHHbIe MNPHUMEPbI CTEIEHH C
HATypaJIbHbIM TIOKa3aTesieM, OOBSICHSAS 3HAYEHHUS OCHOBAHMUS
CTCNEHH W TOKa3aTessl CTENeHH, HaXOAWUTh 3HAYEHHUS CTeleHen

Bima a" (a — moboe palHOHATBHOE YHCIO, N — HATYPAIbHOE
YHCII0) C ONIOPO Ha CIIPaBOYHYIO MH(OpPMAIHIO.

[TonumaTts cMbICa 3anMcH  0OJBIIMX YHCEJI € IOMOUILIO
JAeCATHYHBIX Apodei M cremeHeil uncaa 10, npuMeHATH UX B
peajbHbIX CHTyalusiX.

IIpuMeHATH NPU3HAKU IEIMMOCTH, Pa3loXKEHHs HAa MHOXXHUTEIU
HaTypaJIbHbIX YHCEIL.

Pemathb npocreiimme 3aa4M Ha YaCTH, IPOLICHTHI, IPOIIOPIUH,

10




Ha HAaXOXJeHUe ApoOH (MPOIEHTA) OT BETUYUHBI U BETUYUHBI T10
e€ apobu (mporeHTy), Apodu (TIPOIEHTa), KOTOPBIA COCTABIISAET
onlHa BenuuuHa oT aApyroil. IlpuBoauTsh, pa3éupars,
OLIEHMBAThH PA3JIMYHBIEC PEIICHUS, 3alMCU PELIEHUH TEKCTOBBIX
3az1a4.

PacnozHaBaTh M 00BSACHATH, ONIUPASCH HA ONIPECIEHUS, IPSAMO
IPONOPLUOHAJIbHBIE u 00paTHO IIPONOPIMOHAIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 peajbHOr0 MHUpPA, M3 JPYrUX Yy4eOHBIX
PEIMETOB.

PemaTh npocrelinme NpakTUKO-OPHEHTHPOBAHHBIE 3a1a4H HA
apoowu, NPOLEHTHI, NpPAMYI0 U o0paTHy10
NPONOPUHOHATBLHOCTH, NPONOPLIMH.

11



YpaBHeHus1 YpaBHeHue, IpaBUIIa npeoOpazoBaHus ypaBHeHUs, | PemnaThs JIMHEHHOE ypaBHEHHME C OJHOM TMEPEMEHHOW,
" PaBHOCHJIBHOCTb YPaBHEHHUH. NpUMeHsIs MPaBMJIA [IEPEX0/a OT HUCXOJHOIO YPAaBHEHMS K
HepaBeHCTBA JInneliHOE ypaBHEHHE C OJHOU ITEPEMEHHOMN paBHOCWIbBHOMY eMy Oosee mnpocroro Buzaa. IlpoBepsiTh,
(20 v) MEPEMEHHOM, PEIIEHUE JIMHEUHBIX YpaBHEHHU. Pelienue |SABISETCS I KOHKPETHOECYNCIIO KOPHEM YPaBHEHMS.
3a/1a4C NOMOIIBIO YPAaBHEHUM. IMopOupars mpumepbl ap 4YHCEN, SBISAIOLIUXCS PELICHUEM
Jluneiinoe ypasHenue ¢ 08yMsa NepeMeHHbLIMU U €20 2paghuK.|TMHEWHOTO ypaBHEHHMS C JBYMs I€PEMEHHBIMU.
CucreMa JIByX JINHEHHBIX YPaBHEHUI C IByMs epeMEHHbIMU. | CTPOUTHL B KOOPAWHATHON IUIOCKOCTH TpaduK JHUHEHHOTO
Pemenune cucrem ypaBHEHHMH CIOCOOOM TOJCTAHOBKM M |YpPaBHEHMsSI C ABYMS IEPEMEHHBIMHU (IIpU HEOOXOAMMOCTU C
CIIOCOOOM CIIOKEHHUSL. UCIIOJIb30BAHUEM CMBICIIOBOM OIOPHI); MOJIB3YACh TpaduKoM,
NPUBOAUTH MPUMeEPbI PELICHUS YPaBHEHHUS.
HaxoauThs pemieHue CUCTEMBI ABYX JIMHEWHBIX YpaBHEHUH C
JIByMs TIEPEMEHHBIMH C ONOpPOH Ha alrOpuUTM Y4eOHBIX
neiicteuil. CocTaBasATh W pemiaTh YpaBHEHHE WU CUCTEMY
YpPaBHEHUN TIO YCJIOBHUIO 3a/layd, WHTEPIPETUPOBATh B
COOTBETCTBUHU C KOHTEKCTOM 3aJa4M IOJYYEHHBIN pe3ynbTaT C
OIOPOIl HABOMIPOCHBIH TIJIaH.
Koopaunar Koopaunara Touku Ha npsiMoid. YMCIIOBBIE TPOMEKYTKHU. MN300paxath Ha KOOPAMHATHOM NPAMO TOYKH,
bIU Paccrostnue Mexay IByMsl TOUKAMH KOOPIUHATHOM NIPSIMOM | COOTBETCTBYIOIME 3aJaHHBIM KOOpPJAMHATAM, Jy4H, OTPE3KH,
rpauku. [IpsiMoyronpHast cuCTeMa KOOPAMHAT Ha IJIOCKOCTU. [IpuMephl HHTEpBaibl; 3a1IMChIBAaTh UX Ha aIreOpanyeckoM s3bIKe.
DOyHKuHMU rpa¢uKoB, 3aJaHHbIX (hopmynaMu. UteHue rpagukos OrMeyaTh B KOOPAMHATHON IVIOCKOCTH TOYKH IO 3aJaHHBIM
(24 9) pEaIbHBIX3aBUCUMOCTEM. KOOp/AWHATaM; CTPOUTh I'papMKH HECIOXKHBIX 3aBHCHUMOCTEH,

[Tonarue dyakuuu. I'padux Pyaxkumm. CoiicTBa (QyHKIIHIA.
Jluneiinas  ¢ynkuus. Iloctpoenwe rpaduka JTUHEHHOMN
byukuuu. I'paduk Gynkmun y = kX + b,

3aJ]aHHBIX (OpPMYJIaMH, B TOM YHCIIEC C MOMOIIBIO ITU(PPOBBIX
1ab0paTOPHiA.
I[IpumMensiTh, H3y4YaTh MPEUMYIECTBA, HHTEPNPETHPOBATH

rpaduueckuit croco6 MIpeICTaBICHUS u aHanmsa
pa3Ho00Pa3HOMKU3HEHHON HH(POPMALIHH.
OcBauBaTth Ha 0a30BOM ypOBHE TOHATHE (YHKIIUH,

OBIIaeBaTh(DYHKIIMOHATBHON TEPMHHOJIOTHEH.

Pacno3HaBath nuHeliHyr0 GyHkuuio Y = kx + b, omuchiBath
e€ CBOMCTBA B 3aBHCUMOCTH OT 3HaueHHH Kod(duuneHToB K u b
(Tpu HEOOXOAUMOCTH € OTIOPOY Ha aJrOPUTM MPABUIIA).
Crpouts rpadpuku muHeiHOH QyHkuny, Gynkmuny = kx + b

12
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Hcnoab3oBaTh HH(PPOBHIE pecypeshl IS TOCTPOSHUS I'padHKOB
(byHKIUI 1 U3ydeHHs] X CBOWCTB.

IIpuBOAUTH IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEabHBIX
IIpoLIeCcCax U SIBJICHUSX.

IToBTOpEHUE
H 00001IeHHE
(69

[loBTOpEHNE OCHOBHBIX MOHATUN U METOAOB Kypca / Kiacca,

000011IeHE 3HAHUHA.

BbiOuparh, NpPUMEHATH CHOCOOBI  CpPaBHEHUS  YHUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUH,  pelIeHus
ypaBHEHUH TIPU HEOOXOTUMOCTH C HAMPABIIAIONICH MOMOTIIBIO.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUil,
IIOCTPOCHUM.

PemaTes npocreifume 3a1a4m U3 peaibHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA Ui DPEIICHHs 3a7ad U3 JIPYrux
IIPEMETOB.

Pemars mnpocreiilime TeKCTOBbIe 3a1a4d, CPABHUBATD,
BbIOUPATH CIIOCOOBI PEIICHUS 3a/1a4H.

8 kiacc (He menee 102 v)

Ha3Banmue
pa3naesa (TeMbl)
Kypca (4uci10

OcHOBHOe coep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucna u KBanpatHslit kKopeHb u3 uucina. [lonamue 06 uppayuonanrvrom | @opMyJIMPOBaTh oNpeaesieHNe KBaIpaTHOTO KOPHS W3 YHCIIa,
BBIYMCJICHHA. uucne. [lecamuunvie npuOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apru(METHUECKOTO KBaJPaTHOTO KOPHS HpU HEOOXOIUMOCTH C
KBaaparubie Heticmeumenvuvie uucna. Cpasnenue oeticmeumenbHbX yucel. |BU3yaJlbHON OTIOPOH.

KOPHHU

ApupmeTrueckuil KBaJpaTHbIN KOPEHb.

HpI/IMeHHTb oneparilo MU3BJICYCHHUA KBAJAPATHOI'O KOpHA U3
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(15 49) VYpaBHeHue Buja X° = a. YKCIIa, MCNOJIb3YHl NPU HEOOXOIUMOCTH KAJbKYJISATOP.
CaoiicTBa apu(METHIECKIX KBaJIpaTHbBIX KOpHEU. |OneHMBaTh  KBaJpaTHbIE KOPHU LENbBIMH  UYUCIAMH U
[IpeoOpa3oBaHre  YUCIOBBIX  BBIPAKEHUH,  COJEPXKAIIMX |ACCATUUHBIMU JPOOSIMH.
KBa/IpaTHbIE KOPHH. CpaBHuUBaTL M YNOPSAA0YMBATH  palMOHAIbHBIE U
UppalMOHAIIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBAJpPaTHBIX
KOpHEH Ipu HEOOXOAMMOCTH € HAIPABJISAIOLIEH TOMOILBIO.
HccnenoBarb ypaBHEHHE x2 = a, HaXOAWTh TOYHBIE U
npubnmxkEHHBIe KopHU 1ipr & > 0.
HccaenoBarb CBOMCTBA  KBAaJApATHBIX KOpPHEH, IPOBOISA
YHCIIOBbIE 3KCIIEPUMEHTBHI C HCIOJIb30BAHUEM KaJbKYyJIsATOpa
(KOoMIIBIOTEPA).
IlpumensaTs cBoiicTBa apupMeTHYECKHUX KOpPHeH 14
npeodpPa30BaHUA BbIPAKEHUI.
BeinmotHATL  mpocTeiiline MpeodpasoBaHUsl  BBIPAKECHU,
COJIepKallluX KBaJpaTHble KOPHHU. BbIpakaTh HepeMeHHbIE W3
TEOMETPHYECKUX U (PU3nUecKuX (GOpMYN MPU HEOOXOTUMOCTH C
OIOPOI Ha MPABHUJIO.
BopryucasaTs 3HAYEHHUS BBIPAKECHHM, COAEPKAIIMX KBAaJAPATHBIE
KOPHH, UCIIOJIb3YsI PU HEOOXOAUMOCTH KaIbKYJISATOP.
HUcnoab3oBarh B XOJE peLIEHHUs 3a4a4  SJIEMEHTapHbIE
MPEJICTABICHUS, CBSI3aHHBIE C MPUONMKEHHBIMU 3HAUYCHUSMU
BEJINYMH.
3HAKOMHUTBHCS C UCTOPUEH Pa3BUTHUS MATEeMaTHKH.
Yucaa u Crenens ¢ nensiM nokasareneMm. CTannapTHas 3anuch yuciaa. | PopMyJaupoBaTh onpeaeleHHe CTEIICHHU C IIETbIM MTOKa3aTeleM
BbIYMCJICHHSL. PazMepsl 00bEKTOB OKpYKAIOLIEro MHUpa (OT JEMEHTApHBIX | (IIPU HEOOXOIMMOCTH 110 BU3YalIbHOM o1ope).
Crenennb YaCcTHUIl 10 KOCMUYECKHX 00BEKTOB), UINTEIHHOCTH npoiieccoB | [IpeacTaBasTh 3anuch OOJBIINX U MAJIBIX YHCEI B CTAHIAPTHOM
€ LeJIbIM B OKPY’KaloIlleM MHpE. Buze. CpaBHMBATB 4YHCIa M BEJIWYUHBI, 3allUCAHHBIE C
NnoKasareJjieMm CBOIICTBA CTENEHU C LIEJIBIM MIOKA3aTEIIEM. UCnoJib30BanueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch 4YKMCEl B CTAaHJAPTHOM BHJIE JUIA

BBIPQXKEHUSI pa3MepoB OOBEKTOB, JIUTEIBLHOCTH MPOIECCOB B
OKpYKaroIleM MUDE.
DopMyJIHPOBaTh, 3aNIMCLIBATL B CUMBOJINYECKOl dopme 1
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HWIIOCTPUPOBATL NpUMEpaMHu CBOICTBA CTCIICHU C OCJIbIM

nokasareiaeM  (IIpM  HEOOXOAMMOCTHM C  HCIOJIb30BAHUEM
BU3YyaJIbHOW OTIOPHI).
IIpumensiTe  cBoOlicTBa CTeNeHM Uil  [PeoOpa3OBaHUS

BBIPQ)KCHUM, COACpXKAIIUX CTEINEHU C LEIbIM II0Ka3aTelieM C
UCIOJIb30BAHUEM  CIIPAaBOYHOM HH(popMauuu. BpINOJIHATH
AEHCTBUA C YHCIAMH, 3allMCaHHBIMM B CTaHAAPTHOM BHJIE
(YMHOXEHHE, JIeJICHHUE, BO3BE/ICHHIE B CTEIICHB).

Aareopanuyeckne |KBanparHbeiii TpéxuieH. PasnoskeHue kBaapaTHOro tpéxwieHa |Pacmo3naBaTh — KBaJpaTHBIM — TpEXWIEH,  YCTaHABIMBATh

BbIPasKeHM . Ha MHO>KUTEJH. BO3MOYKHOCTb €T0 Pa3JIO’KE€HUsI HA MHOKHUTEIH.

Ksaaparusbiii PackiaapiBaTh HAa MHOXKHMTEJIM KBAJpPaTHBIM TPEXWIEH C

TPéXwieH HEOTPULATENbHBIM JUCKPUMHUHAHTOM MpPH HEOOXOJAUMOCTH C

5w OTIOPO¥ Ha AJITOPUTM IpPaBHIIA.

Adaredopanuyeckue | AnreOpandeckas ApoOb. JlomycTUMbIe 3HaYE€HUs IEPEMEHHBIX, | 3anuchIBaTh anreOpandeckne BeipakeHus. Haxoaurb o6mactph

BbIpaKeHM. BXO/AIUX B anreOpanyeckue BelpaxkeHus1. OCHOBHOE CBOMCTBO | ONPEETICHHS PALIMOHAIBHOTO BBIPAYKEHHUS.

Adredopandeckasi | anredpanyeckoit 1poou. CokpaiieHue qpooeil. BbINOJHATL YKMCIOBBIC TOJICTAHOBKA M BBIYUCJASATH 3HAUYCHUE

ApoOb Cnoxenue, BBIYUTAHUE, YMHOXXEHHUE U JienieHue | Apodu, B TOM YHCIIE C IOMOIIBIO0 KabKYIATOPA.

(15 g) anrebpanveckux npodOeil. I[IpeoOpazoBanue BbIpaxkeHuil, | PopMyJHMPOBATH OCHOBHOE CBOMCTBO anredpandeckoit Jpoou u

coJiepalux anredopandyeckue apoou. NPUMEHSATH €ro s IpeoOpa3zoBaHus Apooeii.

BbInoJHATL JelicTBUSL C anreOpanvyeckuMH JApoOSIMH TpU
HEOOXOIUMOCTH C HampaBisomed mnomouipio. IlpuMensars
npeoOpa3oBaHus BRIpAXKEHHUM Ui pelieHus 3aaady. BuipaxkaTb
nepeMeHHble u3 (opmyn (puU3UUECKHX, TEOMETPHUUYCCKHUX,
OTHCHIBAIOIUX OBITOBBIE CHUTYyallUM) TpU HEOOXOJAUMOCTH C
HaIpaBJISOIIEH TOMOILIBIO.

YpaBHeHnus KBanpatHoe ypaBHenue. Henonnoe kBagpaTtHoe ypaBHeHue. | Pacmo3HaBaTh KBajpaTHbIC YpaBHEHHUS.

1 HepaBeHCTBA. ®opMmyna KOpHER KBaApaTHOTO ypaBHEeHUA. Teopema Buema. |3anuchiBaTh (OpPMYJY KOpHEH KBaJApaTHOTO YpaBHEHWS,

KBanpartubie Pemenne ypaBHeHMi, cBOAAIMXCS K KBagpaTHbIM. [IpocTeiimme | pemaTh KBaJpaTHbIe YPaBHEHUs] — IIOJIHBIE U HETMOJHBIE (C

YPaBHEHHS JIpoOHO-pallMOHATILHBIE YPaBHEHHUS. UCIOJIb30BAHUEM CIIPABOYHON HH(pOpMAIIUN).

(15 9) Pemenne TEKCTOBBIX 3agad € MOMOINBIO KBajapaTHbIX |IIpoBoauTh mpocreiimime  MCCaeI0BAHUSI  KBAJIPATHBIX
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YPaBHEHUH.

YPaBHEHUM.

Pematy ypaBHeHuUs1, CBOJSIINECA K KBAJPAaTHBIM, C IIOMOLIbIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHOI € OMOPOIl Ha AITOPUTM
IpaBuUIa.

Habnrogate M aHAJIM3MpOBATh CBS3b MEXIY KOPHAMU H
K03 puIMEeHTaMH KBaJpPaTHOTO YpaBHEHHUS.

IIpumenamo meopemy Buema on4 peuierus
3a0a4 (¢ ucnoab3osanuem oopasya).

Pemate TekcTOBBIe 3agaum  anreOpanueckUM CIOCOOOM:
NEPEXOJIUTh OT CIOBECHOM (POPMYIMPOBKU YCIOBMS 3aJaud K
anredpanvyecko MOJAENU MyTEM COCTaBIIEHUS ypaBHEHHS (IpU
HEOOXOOUMOCTH C  HalpaBJSIIOIIEH MOMOIIbIO);  pelaTh
COCTAaBJIEHHO€ YpaBHEHUE; HHTEPIIPETUPOBAThH PE3yIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS anreOpsbl.

YpaBHeHus JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHU, €ro rpaduk,|Pacno3HaBaTh JTUHEHHbIE YpaBHEHUS C IBYMsI IEPEMEHHBIMHU.
U HepaBeHCTBA. IIPUMEPHI PELICHNS YPAaBHEHUH B LEJIBIX YHUCIIAX. Crpouthb rpaduKku JHHEWHBIX YpaBHEHHI, B TOM 4HCIE
Cucrembl Pemenue cucteM JBYyX JIMHEHHBIX YpaBHGHHWH C JBYMs |HCHOJb3ysi HU(poBble pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUi MEePEeMECHHBIMU. [IpUMepbl pelIeHUS CHUCTEM HEJIWHEHHBIX |OTIOPOM Ha aJrOpUTM Y4eOHBIX IEHCTBU).
(13 ) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Paznuuare napajuienbHble M MEpeceKaromuecs MpsMble Mo UX
I'pagpuueckas  ummepnpemayus  ypasHenus ¢  08yMs|ypaBHEHUSIM.
nepeMeHHbIMU U CUCEM YPAGHEHULL C 08YMsl NepeMeHHbLMU. Pemiatp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JIByMs
Pemenne TeKCTOBBIX 3a71au C MOMOIIBIO CUCTEM YPABHEHHIA. MIEPEMEHHBIMU TIOJICTAHOBKOU U CII0KEHUEM.
Pematp npocreiinme cCUCTEMb, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBISIETCS JIMHEHHBIM MPU HEOOXOIUMOCTH C HampaBIsIoLIei
MOMOIIKIO.
Ilpueooumsv  cpaghuueckyro  unmepnpemayury  peuieHus
VPasHeHUs ¢ 08YMsl NepeMeHHbIMU U CUCEM YPABHEHULL ¢ 08YMs
nepemMeHHbIMU.
PemiaTh TekcTOBBIE 32/1a4U ANTeOpanyecKUM CIIOCOOOM.
YpaBHeHust YucnoBele HEPABEHCTBA U UX CBOMCTBA. ®opmyIHpPOBaTH CBOICTBA YHCIOBBIX HEPABEHCTB,

1 HEPaBEHCTBA.

HepaBseHcTBO ¢ 01HOM IepeMeHHON. JIMHEeHbIe HEpaBEHCTBA C

WITIOCTPUPOBATh UX HA KOOPJMHATHON MPSMOM.
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HepaBencrTBa OJIHOH mepeMeHHOW M ux pemieHue. CUCTEMbl JMHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a/1ay.
(12 9) HEPABEHCTB C OJIHOW NMEPEMEHHON U UX PELICHUE. Pemiars JuHENiHBIE HEpPABEHCTBA C OJIHOM MEPEMEHHOM,
N300pakeHue pemieHus THHEHHOTO HEPaBEHCTBA M UX CHUCTEM | M300pakaTh pellieHue HEPAaBEHCTBA Ha YMCIIOBOM MPSMOM.
Ha YUCJIOBOM IIPSAMOM. Pemath cucteMbl JIMHEHHBIX HEPABEHCTB, U300paKaTh peIlICHUE

CUCTEMBI HEPABEHCTB HA YMCJIOBOU MPSAMON IPU HEOOXOIMMOCTH
C BU3YaJIbHOM ONOPOIA.

DyHKIUH. [lonstne ¢ynkuuu. OO6nacTe ONpeneneHuss U MHOXKECTBO Hcnonb3oBarth  QYHKIMOHAIbHYI0O  TEPMHHOJIOTHMI0O  H

OcHoBHBbIE 3HaueHui QyHkIuu. CiocoObl 3a1anust GyHKITHA. CHUMBOJIMKY.

MOHSATHS I'paduk pynkumu. CpoiicTBa QyHKIMHU, UX OTOOpaxeHHe HA | BuIYMCIATHL 3HaYeHHss QYHKIUH, 3aaHHBIX (opMyliaMu (TIpu

59 rpaduxke. HEOOXOJMMOCTH  HCIIOJIB30BaTh  KaIbKYJIATOP); COCTABJIATH
TaldIMIbI 3HAYEeHUH QYyHKIUY.
Ctpouth no ToukaMm rpapukmn GyHKIHA.
OnuceiBath cBOlicTBa (DYHKIIMM Ha OCHOBE €€ IrpaduyecKoro
MPEACTABJICHUS] TPU  HEOOXOJUMOCTH C  HAINpaBJISAIONICH
MTOMOIIBIO.
HUcnonb3oBath  (QYHKUMOHAIbHYI0O  TEPMHUHOJIOTHI0O H
CHUMBOJIMKY.
HccnenoBath mnpumepsl TrpaduKoB, OTPAKAIOUMX pPEaTbHBIC
npoueccbl U sBieHUsA. IIpUBOAUTH NpPUMeEPBI IIPOLIECCOB U
SBJICHUH C 3aJJaHHBIMH CBOMCTBaMHU.
Hcnoab30BaTh KOMIBIOTEPHBbIE POrPAMMBbI /1711 IOCTPOCHUS
rpadukoB QyHKIUN U U3y4EHUS UX CBOHCTB

D yHKIUMH. Urenne wu mnoctpoenue rpadukoB ¢Qynkuui. I[Ipumepsl | HaxoanTh ¢ momMoubio rpaduka QyHKIUN 3HAUCHUE OJTHOM M3

YuciioBbie rpadukoB QyHKIUH, OTPAKAIOIIUX PeabHbIE MPOIIECCHI. paccMaTpUBaEMbIX BEJIMYUH 110 3HAYEHUIO JIPYTrOil.

bynkuun DyHKUIMH, ONMCBIBAIOLINE IPSIMYIO u o0paTHyIO0 | B HECIOKHBIX CiIydasx BbIpaxaTbh (popMyJioii 3aBHCHMOCTH

(99) IPONOPLUHOHAIIBHBIE 3aBUCUMOCTH, UX rpaduku. I'unepbona.  |Mexay BeTHYHHAMH.

I'padux Gpyskuun 'y = X
Oy y = X%,y = x5,y = Vx, Y :";; epaghuueckoe
peuienue YypasHeHull u cucmem ypaeHeHuil.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHUs Ipyroi

PacnosnaBatrs Buapl usydaemblx ¢(yHknuil. Iloka3biBaTh
CXeMAaTHYEeCKH II0JIO)KCHUE Ha KOOPAWHATHOM IIJIOCKOCTH
rpadukoB QyHKIUN Buga: y = X2, y = X3,
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y = \/ X,y = k;

Hcnoab3oBaTh QYyHKIHOHAIBHO-TPaGUYECKUE
NMpeACTABJIEHUS JUIsl PELICHUS U UCCIIEI0BAaHUs YPAaBHEHUN U
CHUCTEM YPaBHEHUM.

IIpumensite nugpoBbie pecypebl AT NOCTPOCHUS I'papuKOB
(GyHKIMH.

IloBTOpEHUE
H 00001eHHE
(69

[ToBTOpEHNE OCHOBHBIX TIOHATHHA W METOJIOB KypcoB 7 W 8

KJ1aCCOB, 0000IIIeHNE 3HAHUI.

I[IpuMeHATH €HMOCOOBI CpaBHEHUS YHCEN, BBIYUCICHUH,
npeoOpa3oBaHUil BBIPAXKEHHUM, PEILIEHUS] YpaBHEHUH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUil,
MTOCTPOECHUM.

Pemate 3agaum M3 peanbHOW JKM3HM, TIPUMEHSTH
MaTe€MaTHYECKHe 3HaHWS JUIS peHIeHus 3ajad M3 JIPYrux
IIPEMETOB.

Pemats TekcTOBbBIE 32/1a44, CPAaBHUBATH, BHIOUPATH CIOCOOBI
peLIeHUs 3aJa4H.

9 kaacc (He menee 102 u)

Ha3Banmue
pa3naesa (TeMbl)
Kypca (4uci10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucaa n PanmonanbHble 4McHa, uppayuoxanbHsvlie ducia, KorweuHvle u|Pa3BUBaThL NpPeNCTABJeHUs] O 4YHCIaX: OT MHOXECTBA
BBLIYHCJICHHS. beckoneynvle oecsamuyHbvie opoou. MHoowcecmeo | HATypanbHBIX YUCEN JO MHOKECTBA JCHCTBUTEIBHBIX YHCEN.
JleficTBUTEbHBIE | Oelicmeumenvusvlx  uucel, OelcmeumenvHvle yucia Kax|(O3HAKOMHTbCS c BO3MOKHOCTBIO MPEJICTaBICHUS
qJHCIa beckoHeuHbvle decsimuunvle OpodU. B3aumno 00HO3HAYHOE JNEHUCTBUTENLHOTO YHCla Kak OECKOHEUHOU JeCATUYHOU Apoow,
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(9w

coomeemcmeue mMexHcoy MHOHCECMBOM 0eUCMBUMENbHBIX YlUce]
U MHOJCECMBOM MOYEK KOOPOUHAMHOU NPAMOLI.

Cpasnenue  Oelicm8UMENbHLIX — Yucel,  apu@memuyecKue
oeticmeusl ¢ 0eucmeumenbHbIMU YUCIamu.

[TpubmmkEHHOE 3HAYCHNE BEIMYUHBI, TOYHOCTH TIPUOJIMKEHUSI.
Oxpyriienne uyucen. [lpukuaka W OICHKA PE3yIbTaTOB
BBIUHCIICHUH.

NPUMEHATHb JCCATHUYHbIC NPUOIMKEHUS PALUOHATIBHBIX U
UPPALMOHATIBHBIX YUCE.

3anucwvieampy, cpagHueamb u ynopaoouueamp
Oeticmeumensvhvle YUcda.

BpinoiHATL, coyeTass YCTHbIE W THUCHBMEHHBIE MPUEMBI,
apupMeTryecKkre [efiCTBUS C palMOHAIbHBIMU YHCIIAMU;
HAXOAMTh 3HAYEHUsI CTEMEHEN C UEIbIMU IMOKA3aTesIMU U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
Honyunth mnpeacraBjieHHe O 3HAYUMOCTH JICHCTBHUTEIIbHBIX
YHCEJT B MPAKTUYECKOU AEATETbHOCTH YEJIOBEKA.
AHAJIM3UPOBATHL M /[eJaTh BbIBOABI (I0CJe COBMECTHOIO
aHa/M3a) O TOYHOCTH TPUOIMKEHHUS JEHCTBUTEIHLHOTO YHCIIA
MIpY PENICHUH 3a/a4.

OKpyrisiTh JIEHCTBUTEIHHBIE YKCIIA, BBIMOJHATH NMPHUKHIKY
pe3yabTara  BBIYMCICHHH, OHEHKY 3HAYCHWH  YHUCIOBBIX
BBIPAYKECHUIA.

3HAKOMUTHCS C HICTOPUEH Pa3BUTHA MATEeMATHKU.

YpaBHeHust JIuneiinoe ypaBHeHue. Pemenne ypapHeHui, ceoaamuxca K- |OcBanBaTh, 3aNOMHMHATL W NPHMEHATH Trpaduyeckue
U HepaBeHCTBA. JINHEWHBIM. MeTOAbl NP PELIEHUH ypaBHEHWIl, HEPaBEHCTB U HUX CUCTEM
YpaBHeHus KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOJISIIMXCS |(MpU HEOOXOJUMOCTH C ONOPOMl HA alIrOpuUT™M  Yy4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBa/ipaTHbIEC YpaBHEHMUSI. neicTBUil).
nepeMeHHOMI Ilpumepvr  pewenuss ypasuwenuti mpemovel u uyemeépmoii | Pacno3HaBaTh 1eibie U JPOOHBIC YpaBHEHUSI.
(14 v) cmeneHetl pasznodiceHuem Ha MHOICUMETU. Pemiath JiMHeliHble U KBaJpaTHble YPaBHEHUS, YPaBHCHMUS,
Pemenue npoOGHO-paliOHAIBHBIX YPAaBHEHUH. CBOJSIIMECS K HHM, THpocTeiue ApoOHO-pallMOHANBLHBIC
Pemenne TekcTOBBIX 3a7a4 anredpanyeckuM METOIOM. YpaBHEHUSI.
IIpensiarats BO3MOXHBIE CIIOCOOBI pEIIeHHs] TEKCTOBBIX 3ajad,
o0cy:kI1aTb HMX M PpeliaTh TEKCTOBbIE 3a/laud Pa3HBIMU
criocobamu.
3HAKOMHUTBCS C HCTOPHEN Pa3BUTHSI MAaTEMaTUKU
YpaBHeHnust JIuHeltHOe ypaBHEHUE C IBYMS MIEPEMEHHBIMU U ero rpaduk. |OcBauBaTh U MPUMEHSATH IPUEMBI PEIICHUS CUCTEMBI JBYX

1 HEPaBEeHCTBA.

Cuctema 1ByX TMHEHHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMH U

JIMHEHMHBIX ypaBHeHI/Iﬁ C ABYMs ICPEMCHHBIMU U CUCTEMbI IBYX
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Cucrembl e€ peuleHue. PenieHue cucTteM IByX YpaBHEHHM, OJTHO U3 YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE SIBJISICTCS JIMHEUHBIM
YPaBHEHUil KOTOPBIX JIMNHENHOE, a APYrO€ — BTOPOM CTEIECHMU. (o BU3yanpHOU omope).
(14 g) I'paduueckas mHTEpIIpETALINS CHCTEMBI ypaBHEHUH ¢ ByMs | Mcmosab30BaTh (GYHKIIMOHAIBHO-TpaGHUUSCKHE MPEACTABICHUS
[IEPEMEHHbBIMHU. JUIS pellieHUsl M MCCJIeI0BAHUS YDAaBHEHUM U CUCTEM.
Pemenne TekcTOBBIX 3a7ja4 aJIredpandeckum CriocoOoM. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX alreOpanyecKum
CIOCOOOM: MepexXoAUuTh OT CIOBECHON (OPMYIUPOBKHU YCIOBUS
3a/1a4M K anredpandeckoi MoJenu MyTéM COCTABJIEHUSI CUCTEMBI
YpaBHEHUH; pemaTh COCTABICHHYHO CHCTEMY YpPaBHEHMII;
HHTEPNPeTHPOBATH PE3YJbTAT.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MaTEMaTUKU
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOICTBA. Yurath, 3anuchIBaTh, MOHUMATh, HHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX PEIICHUE. |HEPaBEHCTBA; UCIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrtBa CucremMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEpeMeHHON U uX | BbImoaHsATh npeoOpa3oBaHMsl HEPABEHCTB, HCHOJb30BATH IS
(16 v) peuieHue. npeoOpa3oBaHUs CBOMCTBA YUCIIOBBIX HEPABEHCTB.
KBanpaTHble HepaBeHCTBA U UX PEILIEHHE. Pacno3zHaBaTh IMHEHHBIE U KBAJpaTHBIC HEPABEHCTBA.
I'padmueckass uHTepmperanusi HEpaBeHCTB M cucTeM |Pemath  JUHCHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPABEHCTB C JBYMs IIEPEMEHHBIMH. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIUX KBAJAPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKIATh ITOTYYCHHBIC PEIICHHU.
N300paxkath penieHre HEpaBEHCTBA U CUCTEMbI HEPABEHCTB HA
YUCJIOBOM MPSIMOW, 3alHMChbIBATh pEIIEHUE C IIOMOILIBIO
CHUMBOJIOB.
PemiaThb KBajpaTHble HEPABEHCTBA, MCIIOJIB3Ys IpapuuecKue
IIPEJICTaBICHMUS.
OcBauBaTh W NPHUMEHATb HEPABEHCTBA IIPU PELICHUU
pa3IMyHBIX 33Ja4, B TOM YHUCJIE€ IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKkuuu KBagpatnunas ¢ynkuus, e€ rpaguxk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKIMI; HILIIOCTPHPOBATH
(16 ) KOOPAMHATBI BEPUIMHBI 1apadoJIbl, 0Cb CHMMETPHUH Napaloibl. |CXeMaTHYeCKH, OOBSICHATh DPACIOJIOXKCHUE HA KOOPIUHATHOM

CreneHHble QYHKIUH C HATYPAJIbHBIMH MOKA3aTeNsIMU 2 U 3, KX
rpaduKH U CBOWCTBA.
Ipadpuxu pynkumit:y =kx,y = kx + b,,y = axt,y = ax®,y

:\/x_,y =k

X

miockocTH rpadukoB pyHknuii Buga:y = kx,y = kx + b,y =

ax?, y = ax’,

Y = /X, Y = — B 3aBHCHMOCTH OT 3Ha4€HUH KOI()PUIMEHTOB;
X

ONHCHIBATh UX CBOMCTRBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoauTs, mNpHMeEpPbl KBAJAPATHUYHBIX 3aBUCUMOCTEH U3
peasIbHOM JKU3HU, (PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaJAPaATHIHON
bynxmuu Yy = ax®> + bx + C (mpu HeoOXOAMMOCTH C
HAIPaBJIAIONIEN TOMOIIIBIO).

Crpouth 1 n300pazkaTh cxeMaTH4YeCKH IT'papuKU KBaIPaTUYHbIX
dyHKIMii, 3aMaHEBIX GopMyTaMu Bugay = ax?,y = ax? + q, Y
=a(x + p)>, y = ax® + bx + ¢ (mpu HEOOXOAUMOCTH C
BHU3YyaJIbHOW OTIOPOi).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3yYEeHHBIX QYHKINN
JUIS UX TOCTPOEHMS, B TOM YHCIE C TOMOIIbIO IU(PPOBHIX
pecypcoB.

YuciaoBbie
MOCJIeA0BATEILHOCTH
(15 g)

TlousiTHe YHCIIOBOM IOCIIEIOBATEILHOCTH.

3amaHue MOCHeA0BaTEIbHOCTH PEKYPPEHTHON (GopMysoit
u popmysoit N-ro deHa.

Apudmernueckas UM = reoMeTpUyecKass  IPOrPECcCUH.
@opMmynel N-  TO  uieHa  apudMETHUYECKOH |
reOMETPUUYECKON MTPOTrPECCHIT,CyMMBI TIEPBBIX N YJICHOB.
Uszobpasicenue Y1eH08 apugmemuueckou u
2eomempudecKou npozpeccuul MouKamu Ha
KOOPOUHAMHOU NIOCKOCMU.

Jlunetinvlii U IKCNOHEHUUATbHBLU

pocm. CllodicHvle npoyeHmul.

OcBauBaThb M NPUMEHSATH WHJCKCHbIE 0003HAYCHUS, CTPOUTH
peyeBble BbICKA3BIBAHUSI C KCIOJb30BaHUEM TEPMHUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCIEI0BATENHHOCTH.

AHaau3upoBaTh GopMyIly N-To 4ieHa MOCIeA0BaATEIbHOCTH UITH

PEKYPPEHTHYIO bopmyny u BBIYHCJISATH YJICHBI
MOCIIEZIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QOpPMYIaMH.
YcranaBauBathb 3aKOHOMEPHOCTH B MIOCTPOCHUU

IIOCJIEIOBATEIIbHOCTH, €CJIA BBIIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

PacnosnaBate  apuMeTHUYECKyl0O U
IPOTPECCUU MPH Pa3HBIX CIIOCO0AX 3alaHMsL.
Pemats 3amaun ¢ wucnosp3oBaHuEeM (opMya N-ro uieHa
apu(MeTHUeCKOM M TIeOMEeTpUYECKON Mporpeccuil, CymMMmbl
HEPBbIX N YWICHOB C ONOPOH HA CIPaBOYHYIO HH(OPMALIHIO.
H306paofcamb yjleHbl  NOCAe008AMENbHOCIU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U ABJIEHUH U3 PEaIbHON
KHU3HU, WUIIOCTPUPYIOUINE HU3MEHEHHe B apu(pMeTHYECKOU
IpOTrpeccuu, B TeOMETPUYECKON POTPECCUt; U300paxicams

IreOMCTPUYICCKYIO
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coomeemcmeyiowue 3a6UCUMOCMU 2PaPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IOCIIEIOBATEIBHOCTSMU, B TOM 4YHCJIE 33Ja4d M3 peaabHOM
JKU3HM € UCHOJB30BaHUMEM  IUQPPOBBIX  TEXHOJIOTHM
(27EKTPOHHBIX TaOIHILL, FPAPUUECKOTO KaIbKYIATOPA U T.I1.).
Pewamp 3a0auu na cnodcuvie npoyenmol, 8 MOM Yucie 3a0ayu
U3 peanbHOU NPAKmMuKu (C UCNOIb308AHUEM KATLKYAAMOPA).
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSA MAaTEMaTUKH.

IMoBTOpEHUE,
00001IEHHE,
cucremMaTu3anus
3HAHMH

(18 1)

Yucia W BBIYMCIEHHs (3allMCh, CpPaBHEHWE, NEWCTBUSA C
NEWCTBUTENFHBIMU YHCIAMHU, YWCIIOBAsl TpsMasi, MPOLEHTEHI,
OTHOIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPUOIMKEHNE, OTICHKA;
pelIeHrne TEKCTOBBIX 33/1a4 apu(PMETUYECKUM CIIOCOOOM).

Aaredpanueckue BbIPaKeHUs (mpeoOpa3zoBanue
anredpanvdecKuX BhIPAKEHUH, TOMYCTUMbIE 3HAYCHHUS).
@DyHkun (MOCTPOCHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpagu4ecKoe pereHne ypaBHEHHH U UX CUCTEM).

OnepupoBaTh TNOHATHAMHU. MHOXECTBO, IOJIMHOXECTBO,
omepary HajJ MHOXKECTBAMH; HCIMOJIb30BaTh rpapuieckoe
MIPE/ICTABJICHHE MHOYKECTB ISl OMUCAHUS PeaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3344 U3 APYTUX y4eOHBIX MPEIMETOB.
AKTYyaJIM3MpPOBaTh TEPMHUHOJIOTHIO H OCHOBHBbIE JIeiicTBUS,
CBSI3aHHbIE C YMCJIAMM. HATYPAIBHOE YHCIIO, TIPOCTOE U
COCTaBHOE€ YHCIA, JAEIMMOCTb HATypaJbHbBIX YHCEJ, MPU3HAKH
JENMMOCTH, 1IeJI0€ YKCII0, MOAYJb YUCHa, OOBIKHOBEHHAs U
JecsiTuuHasi ApoOu, CTaHIAPTHBIN BUJ YKCIia, apuPpMETHUECKUN
KBaJIpaTHbIA KOPEHb.
BbINoJHATH JelicTBUS, CPABHUBATDH M YNIOPSA0YHBATH YUCIIA,
MPEJCTaBISITh YHUClIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YHClla; BBIMOJHATHL MNPUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUH.
Pemath TekcToBbIe 32/1a4M apu(PMETHYECKUM CIIOCOOOM.
Pemiath npakTuyeckue 3a/1a4M, CoJIep>Kallne MpoIeHTHI, JOJIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpeMs —
paccTosiHMe, II€Ha — KOJUYECTBO — CTOMMOCTh, OO0BEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa30uparthb peanbHble )KU3HEHHbIE CUTYalluH, (OPMYJIHPOBATH
UX Ha S3bIKE MAaTeMaTHUK{, HAXOAUThb pEIICHUE, NPUMEHSS
MaTeMaTUYECKHUI anmnapar, HHTEPNPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHATHSIMM. CTEIIEHb C IIEJIBIM ITOKA3aTeJeM,
apudmMeTHuecKuil KBaJpaTHBIM KOPEHb, MHOTOYJICH,
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anredpandeckast 1po0b, TOKIAECTBO.

BbInOJHATE OCHOBHBIE JACHCTBUSA. BBINOJHATh PACUYETHI IO
dbopmynam, mpeoOpa3oBBIBATH IIEJbIE, IPOOHO-pAlMOHATBHBIC
BHIDQKCHUSI U  BBIPAKEHUS C KOPHSMH, pPEaM30BBIBAThH
pa3joKeHWe MHOro4jeHa Ha MHOMWUTEIM, B TOM YHCIE C
UCIO0JIb30BaHuEM (OpMyNl pa3HOCTH KBaJpaTOB M KBajJpara
CYMMBI ¥ Pa3HOCTH (C OMOPON Ha CIPaBOYHYIO WH(OpMAIHIO);
HaxOJIUTh JIOMYCTUMbIC 3HAYCHHS TEPEMEHHBIX i JPOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopenupoBarh ¢ NOMONIBIO (OPMYNT peasibHbIE MPOLECCHl U
SIBJICHHUSI.

OnepupoBath NOHATHAMM: GYHKINA, Tpaduk QyHKUIUU, HYIH
GYHKIIUKA, TPOMEXKYTKH  3HAKOTIOCTOSIHCTBA, IMPOMEXYTKH
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HAaUMEHbIIIee 3HAYCHUS
GyHKIMH.

AHaIU3UPOBATh, CPABHUBATH, 00CYKIaTh CBOKCTBA QYHKITUH,
CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHAMM. TMpsAMas MPONOPLUUOHAIBHOCTD,
oOpaTHass  TPOMOPIMOHAIBHOCTh,  JIMHCWHas  (PyHKIWHS,
KBaapaTuyHas QpyHkmus, napadosa, runepooa.

HUcnoab3oBath rpaguky 171 ONPEACIICHUS] CBOMCTB, IIPOIECCOB
U 3aBUCHUMOCTEH, Ui pelleHus 3afad W3 APYrux ydeOHBIX
IPEeIMETOB U PEaJbHOW >KU3HU; MOAEIHPOBATH C IOMOIIBIO
rpauKOB peanbHbIE MPOLIECCH U SBICHUS.

Boipaxath opMyJIaMH 3aBUCUMOCTH MEXK/1Y BETUYUMHAMU.
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