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HHOACHUTEJIBHASA 3ATINCKA

PabGouast mporpamma 1o anredpe Ha ypOBHE OCHOBHOTO o0OIIero oOpa3oBaHHs
MOJArOTOBICHa Ha ocHoBe: DenepanbHOl 00pa30BaTENILHON MPOTrpaMMbl OCHOBHOTO OOIIETO
obpa3zoBanus; DeaepanbHON alalTHPOBAHHONW 00pa30BaTEILHON IPOrPAMMBbI OCHOBHOTO OOIIETO
oOpa3zoBanus; depepaaIbHOrO TOCYIapCTBEHHOTO CTaHJapTa OCHOBHOI'O OO0IEro oOpa3oBaHUs;
TpeboBanmii k pesynbratam ocBoerus AOOII OOO; ®dexnepanbHON MPOrpaMMBbl BOCITUTAHUS;
®enepanpbHoro 3akoHa oT 24 ceHtsaops 2022 r. No 371-®3 «O BHeceHWH H3MEHEHUH B
®denepanbhbiii 3akoH «O0 oOpazoBanuu B Poccuiickoit denepanun» u ctatbu 1 deaepaibHOTO
3akoHa «O0 o0s3aTenbHBIX TpeboBaHmsIX B Poccuiickoit deneparumy.

Pabouas nporpamma 1o anredpe pazpadboTtaHa st 00yJaroIIMXCs C 33A€PKKOM MICUXUUECKOTO
pasButus (1o BuAy 7.2), a TaKKe C y4eTOM BO3MOXKHOCTH OCYIIECTBIICHHS 00pa30BaTEIbHON
JeSITeILHOCTH IO 00pa30BaTEIbHBIM MPOTPaMMaM € HCIIOJIb30BAHHEM 3JICKTPOHHOTO 00yUeHUS U
JUCTAaHIIMOHHBIX 00PAa30BaTEIbHBIX TEXHOJIOTUH.

B paboueil mporpamme OTpa)keHbl OOIIME LENH W 3a7aud H3Y4YeHHs anreOpbl MECTO B
CTPYKType Y4eOHOro IjlaHa, a TakKe MOAXOAbl K OTOOpY coAepKaHHsl U OIpENEICHUIO
IUTAHUPYEMBIX PEe3yJIbTaTOB.

CopnepxaHue 00y4yeHHUs! PACKpbIBAET COJEpKATENIbHbIE JIUHUM, KOTOPbIE MpeJiararoTcs AJs
0053aTeNbHOT0 U3yYEHHS B KXKJIOM KJlacce Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHMUS.
[InanupyeMble pe3ynbTaTbl OCBOEHHS MPOTpaMMbl IO anredpe BKIIOYAIOT JUYHOCTHBIE,
MeTanpeIMEeTHbIE PE3yNbTaThl 3a BeChb NEpuoja OOyYeHHUS Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs, a TAKXKE MPEIMETHbBIE TOCTHXKEHUS 00Yy4aroIEerocs 3a KaKablid roJ] 00y4eHusl.

OBILIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA

B nporpamme yue6HOTO Kypca «Anredpay» npeacTaBieHbl HAlIPaBJICHUs, HalleJICHHbIE Ha
pa3BUTHE JIOTMUECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHU S, BEIUUCITUTENBHBIX
YMEHH. DTO BaXKHBIN Tall B U3YUYECHUHU alreOpbl, KOTOPBII OCYIECTBISIETCS Ha HATIISIHO-
IIPAKTUYECKOM YPOBHE, OIIMPAETCS Ha HAIJIAIHO-00pa3Hoe MbllIeHne o0yyatonuxcs. bonbmas
POJIb OTBOJUTCS MPAKTUYECKON JESATENIbHOCTH, OMBITY, SKCIIEPUMEHTY, MOJIETUPOBAHUIO.
OOyyaronuecs 3HAKOMSITCS ¢ TPOCTEHIIMMU MAaTEMAaTHUECKUMHU BBIYUCIICHUSIMU, Y4aTCs
aHAIM3UPOBATH JIOTUYECKHUE 3a7aHusl. B mpoiiecce n3ydeHus aiareOpsl, MoTy4eHHbBIE
00y4aroluMucs Ha YpOBHE MaTEMaTUKHU, CHCTEMaTU3UPYIOTCSA U PACHIUPSIOTCS.

Anrebpa sBISETCSI OJHUM M3 ONOPHBIX KYpCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHa
oOecreunBaeT U3y4eHHe IPYruX JAUCHUIUIMH, KaK €CTE€CTBEHHO-HAYYHOTO, TaK U TYMaHUTapPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJIOJHKEHUSI 00pa30BaHMs U B IOBCETHEBHON >KHU3HU.
PasButne y oOyuaromuxcsi HayyHBIX [PEACTABICHUN O MPOUCXOKAECHUU U CYIIHOCTH
anreOpandyeckux aOCTpakiui, crnocod0e OTpa)KeHHsl MaTeMaTHYeCKOM HayKoW sBIEHUN U
IpPOIIECCOB B TMpUpPOAE U OOIIECTBE, POJM MaTeMaTHYECKOTO0 MOJEIMPOBAHUS B HAyYHOM
MO3HAHUM U B TPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUIEHHSI, HEOOXOAUMBIX JUIsl a/alTaliyd B COBpeMEHHOM IudpoBoM obmiectBe. M3yuenue
anredpsl o0ecreurnBaeT pa3BUTHE YMEHUS Ha0Jl01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JNENCTBUS W BBIBOJBI, (OPMYIUPOBaTh yTBepkAeHUS. OCBOCHHE Kypca anredpsl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YalolUXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJeHUs, 0000IIeHHEe M KOHKPETH3alUlo, adCTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW JESITEIBHOCTH



o0yJarmuxcs, MOITOMY CaMOCTOSTEIBHOE pEIICHHe 3ajad  sBJSETCS — peau3aluen
JeSITeIbHOCTHOTO MPUHLIUTIA 00y4eHUSI.

Ha u3yuenne yuebnoro xkypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJIEIIO).

COJEP)KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BLIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYroH.
[TonsiTHE pPaLlMOHAIBHOTO YHUCIIA, 3alMCh, CPABHEHHE, YHNOPSJOYMBAHUE PALMOHAIBHBIX YHUCEIL
ApudmeTrnueckue 1eHCTBUS C pallMOHAIBHBIMY YKciiaMu. Pelenne 3aa4 U3 peajbHOM paKkTUKU
Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelleM: OIpelesieHHe, peodpa3oBaHue BBIPAKEHUH Ha
OCHOBE OINpe/EIeHHUs, 3aiCh 00bIUX Yncen. [IpomenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIC 3a/1a4d HA MPOICHTHI, PEIICHUE 3a/1a4 U3 PealbHOU
IIPaKTUKH.

[TpuMeHeHnEe NPU3HAKOB E€IMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMasi U 00OpaTHasi MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOW. JlOIMyCTUMBbIE 3HAYECHUS
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyibl. Beruncnenus
no ¢gopmynam. IIpeo6pa3oBanue OyKBEHHBIX BBIPAKEHUH, TOMXKAECTBEHHO PABHBIE BBIPAXKECHMS,
npaBuiia npeoOpa3oBaHusl CyMM M MPOU3BEACHUMN, MpaBUia PaCKpPhITUS CKOOOK M IpPUBEIEHUS
MOJI0OHBIX CIaraeMbiX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpHowieHbl 1 MHOrowieHsl. CreneHb MHOrouieHa. Cll0)KeHHE, BBIUYUTAHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHMsI: KBagpaT CyMMbl M KBaApaT PAa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHHus! M HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IPpaBUia MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuHeliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEHHOTO YpaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHH. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBbIO YPABHEHUM.

Jluneiinoe ypaBHEHHE C ABYMS MEPEeMEHHBIMU U ero rpaduk. Crucrema ABYX JTWHEWHBIX
yYpaBHEHUW C JBYMsI TIepeMEHHBIMH. PeleHune cucreM ypaBHEHHH CIIOCOOOM TOJCTAaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 € TIOMOILBI CUCTEM YPAaBHEHUM.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccTosiHue Mexny AByMs
TOYKaM{ KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcmucca W opauHAaTa TOYKH Ha
KoopAnHaTHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTel. [lonarue pynkuuu. I'paduk ¢pyuxnuu. CoiictBa GpyHkiuil. JInnelnas



byukus, e€ rpaduk. I'padux Gpyukimun Y = |X|. I'paduueckoe perieHne THHEHHBIX ypaBHEHUN 1
CUCTEM JIMHEHHBIX YPABHEHUMN.

8 KJIACC

Yuciia 1 BBIYMCICHUSA

KBanparaeiii koperb u3 4yucia. lloHstue 00 wuppanwoHanbHOM uyuche. JlecaTnyHbie
npuOJIMKEHUST HPPALMOHANBHBIX Yncell. CBoWCTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH U HX
IPUMEHEHHE K MpeoOpa30BaHUI0 YMCIOBBIX BBIPQKEHUW M BBIYUCIECHUSAM. JlelCTBUTEIbHBIE
qucia.

Crenens ¢ 1esbIM NTOKa3aresieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIA.

Anredpanyeckue BbIPaKeHUs

KBaapatHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanyeckor npobu. CrokeHwue,
BBIUYUTAHNE, YMHOKEHHE, JICJICHNE airedpandeckux ApoOeil. PammoHanbHble BBIpAKEHUS H UX
npeoOpazoBaHue.

YpaBHeHusI U HepaBEeHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHMil, CBOISIIMXCA K JHMHEWHBIM M KBaapaTHbIM. [lpocreiimne npoOHO-
panMoOHalIbHbIE YPABHEHUSI.

['padmyeckas mHTepIpeTanns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUH € IByMs IepeMeHHBIMU. [ [prMephl pelieHus cucTeM HeIMHEWHBIX YPABHEHU C IBYMS
NIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 AreOpanyecKiuM CIocoO0OM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHON mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU ITIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OOGnacTb onpeaeseH!ss 1 MHOKECTBO 3HaueHUH pyHkiu. CriocoObl
3aanus QyHKIUH.

I'padux Pynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GyHKIMH, OTpa)karoluX peaabHble MPOLECCHI.

@YHKIMY, ONMUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO NMPONOPIHOHATIbHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxuun y = X2,y = X3, y = VX, y=|x|. [padusueckoe pemreHne ypaBHeHHI i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHBIE 1ECATUUHbBIE
npodu. MHOXECTBO JIeHCTBUTENBHBIX YHCEN, JACWCTBUTENbHBbIE YHCIA Kak OECKOHEUHbIE
NecaTUYHbIe ApoOu. B3anMHO 0JTHO3HaYHOE COOTBETCTBUE MEXY MHOKECTBOM JICHCTBUTEIBHBIX
yuceln U KOOPAMHATHOM MPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKHe IEeUCTBUSA C JAEUCTBUTEIbHBIMU
YUCIIAMH.

Pa3zmepsl 00bEKTOB OKPYKAIOLIETO MUPA, IITUTEIBHOCTH MIPOLIECCOB B OKPYXKAIOIIEM MUPE.



[Tpubmmk€HHOE 3HAUEHUE BEJIUYUHBL, TOYHOCTh NpuOMKeHus. OKpyrieHHe 4YHUCell.
IIpuknaka v OLEHKA pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHusI 1 HEPaBEeHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. Penienue ypaBHeHU, CBOASAIIMXCA K KBaJApaTHbIM. bukBaapaTtHoe
ypaBHeHuE. [IpuMepsl pelieHust ypaBHEHU TPETbE M YETBEPTOM CTENEHEH Pa3JIOKEHUEM Ha
MHOXHUTEIH.

Pemmenue npoOHO-palioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 3a1a4 alredpandeckKum
METOJIOM.

VYpaBHeHUE C ABYMS MEpPEeMEHHBIMH U ero rpaduk. PemeHue cucrtem ABYX JIMHEHHBIX
YpaBHEHUN € JBYyMs IIEpEMEHHBIMU. PeleHue cucTeM JBYX YypaBHEHHMH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOoM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CIIocoO0OM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PemeHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHele HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTa.

YuciioBbIe NMOCI€I0BATEIBHOCTH U NPOTrPeCcCUm

[ToHsiTHEe YMCIIOBOM MOCTIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmyioit u GopmyIoi N-ro dieHa.

Apudmernueckas u reomerpudeckas rnporpeccuu. @opmysl N-To wieHa apuPMeTuIecKoit
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxeHne 4jJeHOB apU(PMETHUECKON M TeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0KHBIE MPOIIEHTHI.

IHJIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

NpOSIBIIEHUEM MHTEpeca K TMPOLUUIOMY U HACTOSILIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTHKEHHUSAM PpPOCCHICKMX MaTeMaTUKOB U POCCUHCKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIOJIB30BAHUIO 3TUX JTOCTHIKEHUH B APYTUX HAYKaxX M MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpakJaHMHA M pPEANN3aluu ero IMpas,
OpPEJCTAaBICHUEM O MaTEeMaTUYeCKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHM, TIPOIEAYP TPakJTaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CY)XKJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-ITHUYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTIO;



3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEIICHHH MPAKTUYECKUX 3aJad MaTeMaTH4YeCKOU
HAPABIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTUYECKOTO 00pa30BaHUsS HA NMPOTSHKCHUH BCEH
JKU3HM JIJIS1 YCIIeITHOM Mpo(deCCHOHATBHON EeATeILHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHHMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHJUBHUAYAIHHOM TPAaeKTOPUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTEMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHUH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHICCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMA:

OpHUEHTAIMEH B NIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAY4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS YEJIOBEKa, IPUPOJLI W OOIIeCTBa, NOHUMaHHUEM
MaTEeMAaTHYECKON HayKH Kak c(epbl YEIOBEYCCKOW NEATEIHbHOCTH, JTAlOB €€ pPa3BUTHS U
3HAYMMOCTH JIJISl PA3BUTHS [IMBUIIU3AIINH, OBJIAJICHUEM SI3BIKOM MAaTEMATHKH W MaTeMaTHICeCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpPA, OBIAJACHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEN0BATENLCKOM AeITEILHOCTH,

6) pusznueckoe BocnuTaHue, POpMUPOBAHUE KYJIbTYPhI 3[I0POBbS M SMOIMOHATBHOTO
Os1aronmosyqusi:

TOTOBHOCTBIO PUMEHSTh MaTEMAaTHUECKHUE 3HAHUS B HHTEPECaX CBOETO 3I0POBBS, BEACHUS
310pOBOro o0pa3a >KM3HU (3I0POBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEKHUM 3aHATHH M OTbIXA,
perymsipHas pu3uveckas akTUBHOCTB), C(hOPMHUPOBAHHOCTHIO HABBIKA PeIICKCUU, TIPU3HAHUEM
CBOCTO IMpaBa Ha OMIMOKY U TAKOTO JKe TpaBa JPYroro 4eI0BeKa;

7) 3K0JI0THYECKOe BOCITUTAHHE:

OpHUCHTAIMECH HAa NMPUMEHEHHWE MAaTEMaTHYCCKUX 3HAHHWH IS pelIeHUs 3a/1ad B 00JacTH
COXPAHHOCTH OKPYKAIOIICH Cpejpl, IJIAaHUPOBAHUS IMOCTYIKOB M OIEHKH WX BO3MOXHBIX
MOCIICACTBHIA TSI OKPYXKAIOMIEH Cpe/bl, 0CO3HAHUEM TII00AIBHOTO XapaKTepa IKOJIOTHUSCKUX
npo0JsieM U yTel X pelieHus;

8) aganTanus K U3MEHAIOIMMCS YCJA0BUSAM COUMAIBLHOI M MPUPOIHON Cpebl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHSIX HEONPEICIEHHOCTH, TOBHIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH Yepe3 MPAKTHUECKYIO JCSITeILHOCTh, B TOM YHCIIC YMEHUE YUUTHCS Y APYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHX;

HEOOXOIMMOCTRIO B (JOPMUPOBAHUHN HOBBIX 3HAHHM, B TOM 4YHCiIe (POPMYITUPOBATEH UJICH,
MIOHSITHSI, THIIOTE3bI 00 OOBEKTAaX W SBIICHUSAX, B TOM YHUCIIC paHEee HEH3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATEH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMA KOHTpMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHHS W JICHCTBUS,
(bOopMyITUPOBATh W OIICHUBATH PUCKH M ITOCIICICTBUS, (JOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS
ba3oBble JJornueckne geicTBUs:
® BBIBISATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHIA, OTHOIICHWH MEXIy MOHITHIMH, (HOPMYIMPOBATH OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKAIINN, OCHOBAHUS I 00O0OIICHHUS
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATN3a;



BOCIIPHHUMATh, (hOPMYIMPOBATH U NMPEOOPA3OBBIBATH CYKICHUS: YTBEPIUTEIBHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOpEUHs B (haKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelylaraTb KPUTEpUH ISl BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3dupath 10Ka3aTeIbCTBA MATEMaTUYECKUX YTBEPKICHUH (IIPsIMbIE ¥ OT IPOTUBHOTIO),
IPOBOJUTH CAMOCTOSITEJIbHO HECIIOKHBIEC JI0KA3aTEeNIbCTBA MAaTEeMAaTUYECKHX (PaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH IIPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpATh CIOCOO pelieHus: y4eOHOM 3ahauu (CpaBHUBAaTb HECKOJIBKO BapUaHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAIMNA ¢ Y4ETOM CaMOCTOSATENIBHO BbIAEIEHHBIX
KPUTEPUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIICNOBATCIIbCKHMH ~ MHCTPYMEHT  IO3HAHUSA,
(dbopMyIUPOBaTh BOIPOCHI, GUKCUPYIOIIUE IIPOTHBOPEUHE, IIPOOIEMY, CAMOCTOSTEIIEHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (DOPMHUPOBATh TUIIOTE3Y, apryMEHTHPOBATh CBOIO
TIO3UIINIO, MHCHUE;

NPOBOJUTHh TI0 CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIH DKCIICPUMEHT,
HEOOJIbIIIOE MCCIIEZIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Y COOO0M;

CaMOCTOSITENILHO ~ (pOPMYyIUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3yJibTaTaM
POBEEHHOTO HAOIOCHMS, UCCIEIOBAHUS, OIECHUBATh JOCTOBEPHOCTH MOJYUYECHHBIX
pe3ysIbTaTOB, BEIBOJOB U O00OIICHHIA;

IMPOrHO3UpPOBATH BO3ZMOXKHOC pa3BUTUEC NPOUECCCA, 4 TAKIKC BbIABUTaTh MPCAIIOJIOKCHUA
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISL peLLICHUs 3a1a4H;

BBIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHPOPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS;

BbIOMpaTh (hopMy MpeacTaBIeHUs MHOOPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u MX KOMOMHALMSIMY;

OLIEHUBATh HAJEKHOCTh MH(DOPMAIIUK 110 KPUTEPUSAM, NMPEITIOKEHHBIM YUUTEIEM WIN
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIETIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX WU
IIICBMEHHBIX TEKCTaX, 1aBaTh MIOSICHEHUs 110 X0y PELIEHUs 3a1a4l, KOMMEHTUPOBATh
MTOJIyYEHHBIA pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOMPOCHI MO CYLIECTBY 00CYKAaeMOI TeMBI, IPOOJIEMBI,
penraeMon 3a1a4u, BEICKA3bIBaTh UJEH, HALIEJIICHHBIE HA IOUCK PEIIEHNUs, COIIOCTABIIATh
CBOM CY)KJIEHUS C CYXJACHHUSIMH JIPYIUX YYaCTHUKOB JAMAJIora, OOHapyKUBATh pa3inyune



U CXOJICTBO TIO3UIUI, B KOPPEKTHOW (opme (OpMYyITHpPOBATh pPa3HOTIACHS, CBOU
BO3PAKEHUS;

NPECTaBIISTh PE3yIbTAThl PEIICHHS 3a/1a4H, YKCIICPUMEHTA, HCCIICIOBaHUs, MIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (OopMaT BBICTYIJICHUS C y4ETOM 3a/ad MPE3CHTAIUN U
0COOEHHOCTEH ayTUTOPHH;

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
peleHnH y4eOHbIX MaTEMaTHYECKUX 3a]1ay;

MPUHUMATH 1IeJTb COBMECTHOW JIEATEIHHOCTH, TUIAHUPOBATH OPTAHU3AIMI0 COBMECTHOM
paboThI, pactpeIesisATh BUIBI Pa0OT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

Y4acTBOBATh B IPYIIIOBBIX (hopMax paboTel (00Cyk1eHHs, 0OMEH MHEHUSIMH, MO3T'OBBIC
IITYPMBI U APYTHE), BEIIOIHATH CBOIO YacTh PabOTHl M KOOPJAMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMAaHJIbI, OLIEHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIUN MPOTYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE IeiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3aJaud (WA €ro 4acThb),
BBIOMpPATh CHoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PECYpCcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTta pelieHus
MaTeMaTUYECKOH 3a7a4u;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTbH IIPU PELIECHUU 3aJa4M, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH IOCTABICHHON LIETIN U YCIOBUSAM,
OOBSACHATH MPUUMHBI JOCTUKEHUS WU HEAOCTHKEHUSI LIEJIN, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 7 kJacce oOydaromuiics MOJYYHUT CJEIYIOLIUE INpeIMETHbIE
pe3ynbTaThl:

Yuciia 1 BBIYUCICHUSA

BoinonHsATe, coderass yCTHbIE U NHCbMEHHbBIE MPHUEMBI, apupMeTHyecKue IEHCTBUS C
paloOHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHMs] YHCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpPa3HbIE CHOCOOBI
npuE€Mbl BBIUMCIICHHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COJEpXKAlUX OObIKHOBEHHBIE U

JECSITUYHBIE TPOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3aMMCH YUCEN K JIpYyrod (ImpeoOpa3oBbIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB ).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyTJIsTh YUCIa.



BBINOMHATE NPUKUAKY M OLICHKY pe3yJIbTaTa BBIYMCICHHUH, OLIEHKY 3HAYEHUN YHMCIIOBBIX
BBIpaXEHUI. BBINOIHATE AEHCTBUS CO CTENEHSAMU C HATypajIbHBIMU OKA3aTEISIMHU.

[TpyMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEIL.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHHUEM BEIINYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHU 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBath anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMSI y4eOHOT0 MaTepuania.

Haxonute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

Brimonsate npeoOpa3oBaHus 1EJI0r0 BhIPaKEHUS] B MHOTOWICH NMPUBEACHUEM MOAO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE YMHO)KEHHE OJHOYICHA HAa MHOIOWIEH M MHOIOYJICHAa Ha MHOTOYJICH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBISATh Pa3I0KEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIHMPOBKHU ClaraeMblX, MPUMEHEHHUsI (POpMyN COKpaIIEHHOTO
YMHOXEHHUS.

[IpumeHsTh npeoOpa3oBaHUs MHOTOWIEHOB Ul pEUICHMs pPa3IMYHBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU MTPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHusI U HepaBEeHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSA MpaBUja MEpexona OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, sBiIA€TCA M YHUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METObl IPH PEIICHNN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupate mpuUMepsI ap YKUCe, IBISIOMINXCS PEIIeHUEM JMHEHHOTO ypaBHEHUS C IBYMs
NIEPEMEHHBIMH.

CrpouTh B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHMHOr0 YypaBHEHHS C JABYMs
NEePEMEHHBIMHU, MOJIb3YACh IpadUKOM, TPUBOJUTH IPUMEPHI PEILICHUS YPAaBHEHHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JBYMS NMEpPEMEHHBIMH, B TOM YHCIE
rpau4ecKy.

CocTaBiATh M pemarbh JUHEHHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX YpPaBHEHWM IO
YCIIOBUIO 3a/layl, WHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 33/Jaud IOJyYEHHBIN
pe3yibTar.

DOyHKIUH

N300paxkaTb Ha KOOPIAMHATHOM TNPSAMOM TOYKHM, COOTBETCTBYIOUIME 3a/JaHHBIM
KOOpJMHATaM, Jy4d, OTpPE3KH, WHTEpBaJbl, 3aliCbiBaTh YHCIOBBIE TMPOMEXYTKH Ha
anreOpanvdecKkoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKuud. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € NOMOIIBIO (PYHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEITUYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[€Ha, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

Haxoaute 3HaueHne QyHKIMM MO 3HAYEHUIO €€ apryMeHTa.



[Torumate rpadudeckuii cnocod MpenCcTaBiICHUS W aHadu3a WHQPOpPMAIUH, U3BJICKATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenuss B 8 kJacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pE3yNbTaThI:

Yuciia 1 BBIYMCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJICTABJICHHUS O MHOXECTBE JACUCTBUTEIBHBIX YHMCEN I
CPAaBHEHMsI, OKPYIJICHUS M BBIYMCIEHUMN, HU300pa)kaTh [EHCTBUTENIBbHBIE UYUCIIA TOYKAMU Ha
KOOPJAMHATHOU MPSIMOIA.

[IpumensTh mOHATHE apU(METUUYECKOro KBAJIPaTHOTO KOPHS, HAaXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YS MMPU HEOOXOAMMOCTH KAIBbKYJISITOP, BBIMOIHATH MPE0Opa30BaHuUs BHIPAKECHUM,
COZEpKAIIMX KBAJIPATHBIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MaJlbIX YHMCENI C MOMOIIbIO JNECATUYHBIX IpoOeil u
creneHei yucina 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHsTh MOHSATHE CTENEHH C ILEJIbIM I10Ka3aTelieM, BBIIOJHATh IPeoOpa3oBaHUs
BBIPQXCHH, COIEPIKAILUX CTEIIEHU C LIEeTIbIM MTOKA3aTeIeM.

BBINOMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUsl PAIMOHATBHBIX BBIPAKEHUH HA OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOYWICHAMH H alreOpandecKuMu Jpo0OsMu.

PacknanpiBaTh KBaapaTHBIA TPEXUIECH HA MHOKUTEIIH.

[TpumensTh peoOpa3oBaHUsI BHIPAKEHUH JIJIS pEIICHUS Pa3IMYHBIX 3a7a4 U3 MAaTeMaTUKH,
CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHusI U HepaBEeHCTBA

Pemiate nuHeliHble, KBaJpaTHbIC YPaBHEHUS W paIllMOHAIbHBIC YPABHEHUS, CBOASIINAECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEpEMEHHBIMHU.

[TpoBoauTh MpocTeiilne uccae0BaHNUs YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
pPUMEHEHHEM TpaduiecKUX IpeCTaBIeHUN (YCTaHABINBATh, UMEET JIM ypaBHEHUE U CHUCTEMA
YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

[Tepexoauth OT cioBecHONH (GOPMYIUMPOBKM 3afauyd K e€ anrebpanyeckodl MOenu ¢
MOMOILIBI0  COCTaBJIEHUS YpPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33a4y TIOJyYEHHBINH pe3yJIbTarT.

[IpuMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPABHEHUS, OIIEHKH, PElIaTh JTUHEHHbIE
HEPAaBEHCTBA C OJIHOM TEPEeMEHHOM W WX CHCTEMbI, JaBaTh TpadUUYECKy0 HILTIOCTPAIIIO
MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUHA

[TonuMaTh ¥ UCTIOJIL30BaTh (PYHKITMOHAIBHBIC TIOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIMYECKHIE
0003HaYeHHUs), ONPEENATh 3HaUeHHe (PYHKIIMU 110 3HAUEHUIO apryMEeHTa, ONpeeNsiTh CBONCTBA
byHKIMY 10 €€ rpaduKy.

Ctpouts rpaduku 3J€MEeHTapHbIX QYHKIMM BUJA:

y = k/x, y = x2, y = x3y = |X|, y = VX, OnuCEIBaTh CBOHCTBA HHCIOBON (DYHKIMHA 10 €&
rpaduxky.

K xoniy oOydeHuss B 9 kJjacce OOydYalOMMICS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yucsa v BbIYUCICHUSA

CpaBHHUBATH U yIOPSAA0YNBATH PAIMOHATBHBIC U UPPAITIOHATILHBIC YHCIIA.

BrimonaATh apudmMeTnueckue ASHCTBUS ¢ pallMOHATBLHBIMU YUCJIAMH, COYETasi YCTHBIC U
MUChMEHHBIC TPUEMBI, BBHITIONHATH BEIYUCIICHUS C UPPAIIMOHATHHBIMU YHCTIAMH.



HaxonuTe 3Ha4€HUs CTENEHEH C LEJIBIMU MTOKA3aTEIsIMU U KOPHEH, BBIYUCIIATh 3HAYCHUS
YUCJIOBBIX BBIPAXKECHUM.

OkpyrisTh JAE€WCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY peE3yJbTaTa BBIYUCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KCHUU.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTs nuHelHbIE U KBaApATHBIE ypPaBHEHUS, ypaBHEHUS, CBOASIILIUECS K HUM, IPOCTENUIIINE
JIpOoOHO-palOHANIbHBIC YPaBHEHUSI.

Pemare cuctemsl IByX JIMHEHHBIX YPABHEHHMH C JBYMsI IIEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBBIe 3amauM  anreOpandeckKMM CHOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

ITpoBOAMTH MPOCTEHIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHUCIIE C
IpUMEHEHHEM IrpaduyecKux MpeacTaBleHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHUH pellIeHUs, €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pEUICHHE
HEPAaBEHCTB HA YMCJIOBOM IIPSIMOM, 3alIMCBIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pematb cucTeMbl IMHENHBIX HEPABEHCTB, CUCTEMbI HEPAaBEHCTB, BKJIIOUYAIOIIUE KBAAPAaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHE CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOH IMPSIMOH, 3alMCBHIBATH
pelIeHNE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3IMYHBIX 3aad.

DOyHKIUH

Pacno3naBate GyHKINN H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHUE Ha

KOODPJMHATHOM II0CKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>DDUIHEHTOB, ONMUCHIBATH CBOHACTBA

GbyHKLIU.

Crpouth u n300pakaTh CXE€MaTHUYECKH IpadUKH KBaJApaTUUHbIX (YHKIUI, OMHCHIBATH
CBOICTBa KBaipaTUUHbBIX (PYHKLUN 1O UX rpauKam.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKIUIO 10 GOpMYIie, IPUBOAUTH IPUMEPHI KBaAPATHUHBIX
(GyHKUUH U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YucJ10BbIE MOCJIE10BATEIbLHOCTH H POrPECCUH

PacrioznaBath apupMeTHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUM MPU PasHBIX criocodax
3a/laHusl.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOpMyN N-ro 4yjaeHa apudMeTHuecKkol u
T€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pemars 3amaum, cBsI3aHHBIE C YMCIIOBBIMU I1OCJIEI0BATEILHOCTSMHU, B TOM YHCIIE 334U U3
peasbHOM JKU3HU (C UCTIOIb30BaHUEM KAJIBKYIATOPA, IIUPPOBBIX TEXHOIOIHiA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI
1 Yucia u BeIUUCIICHUS. PalinoHalIbHbBIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubnuorexa [JOK
2 AJIrCOpaNtECKHE BEIPAKCHHA 27 . https://m.edso00.ru/7f415b90
bubnnoreka IIOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 . https://m.edso00.ru/7f415b90
bubnnoreka IIOK
4 Koopmunarst u rpagukn. Cyniuan 24 L https://m.edso0o.ru/7f415b90
bubnnoreka IIOK
S Tosroperue u obobmenne 6 . https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KVIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne ni/mn KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
bu6nuoreka [IOK
1 Uucna u Beruncienus. Ksagpatasle KOpHU 15 https://m.edsoo.ru/7f417af8
9 Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bubmuorexa [JOK
IIOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BoIpaKCHUS. 5 1 bubnmnoreka HOK
KBanpatHblii TpExuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnuotexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnmnoreka [HOK
5) 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
8 PyHKIHH. OCHOBHEIE NOHATHS S https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
o DyHKuyH. THCIOBHIE QyHKLHH o https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHble (HU(pOBbHIE)

Ne ni/mn KoHTpoJbHbIe
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTshI
1 Yucna u BeiuKucieHus. JleicTBUTEIbHBIC 9 bubmuoreka [JOK
yucia https://m.edso0.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmoreka [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHeHus U HepaBeHCTBa. HepaBencTsa 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
> Dynxuun 16 1 https://m.edso00.ru/7f419d08
bu6mmorexa [IOK
6 YucroBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 1 bubnnorexa [JOK
3HaHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJANYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

* Maremaruka. AnreOpa: 7-i kitacc: 0a30BbIi YpOBEHb: YUEOHHK, 7 Kiacc/ MakapbiueB
I0.H., Munmtok H.I'., HemikoB K.W. u apyrue; nox pea. Tenskockoro C.A., AKIIMOHEpHOE
obmiectBo «M3narenscTBo «lIpocBemenue»

* Marematuka. AnreOpa: 8-if kimacc: 0a30BbIl YPOBEHb: yUeOHUK, 8 Kiacc/ MakapbiueB
O.H., Munnrok H.I'., Hemikos K.W. u npyrue; nox pexn. TensakoBckoro C.A., AKIHOHEpHOE
obmectBo «M3narenscTBo «lIpocBemmenue»

* Marematuka. Anrebpa: 9-it kiacc: 6a30BbIi ypoBeHb: yueOHHK, 9 kiacc/ MakapbiueB
O.H., Munarok H.I'., Hemikos K.U. u npyrue; noxa pexn. Tenskockoro C.A., AKIIMOHEpHOE
obmectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
Mertoanueckue pekoMmeHaauu. Anredpa 7-9 knaccsl. ABTopsl I'. MUHITIOK,
K. . HemkoBa
AxunonepHoe o6mectBo «M3narenberBo «lIpocBenienue»
HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://edso0.ru

yun.py https://uchi.ru/teachers/Ik

bubmmoreka [IOK https://m.edsoo.ru/7f445516

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

roCyAAPCTBEHHOE BHOIDKETHOE OBLLLEEOEPA3OBATE/IbHOE 12,11.24 14:59 CepTudumkat 7D46CEF21A126CB7819880BEA98F2984
YYPEXXAEHUE JIULIEN N2 445 KYPOPTHOIO PANOHA CAHKT-NMETEPBYPIA, (MSK)
Apxunosa Mapraputa BanepbeBHa, upekTop
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