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MNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYrux ITUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
LIMKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIs MPOJOHKEHNUs 00pa30BaHUS U B MOBCEAHEBHOW KU3HU.
PazBute y oOywarommxcs Hay4YHBIX MPEJICTaBICHUM O TMPOUCXOXKIECHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLECCOB B MpHUpOJAE U OOIIEeCTBE, POJIM MATEMaTHMYECKOTO MOJEIUPOBAaHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTalud B COBpeMEHHOM IudpoBoM oOuiectBe. M3yueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHSI HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHUS. OCBOCHHE Kypca aireOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOy4YaloUMXcs: OHU HCHOJB3YIOT JEAYKTUBHBIE U
WHIYKTHBHBIE PACCYXACHUs, 0000IMIEeHNE M KOHKPETH3alUio, abCTparupoBaHWE W aHAIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEIbHOE pELleHUEe 3ajJad  SBISIETCS  peajau3anuei
JESTEIIbHOCTHOTO MIPUHIINIIA O0YyUeHUSI.

B crpykrype mporpammbl y4eOHOro Kypca «AnredOpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudYeckue auHuH: «Yucna u
BBIUUCIICHUS», «AJNTreOpandecKkue BBIPAKEHUS», «YPaBHEHHS M HEPABEHCTBa», «DyHKIHMY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xone n3yueHus yueOHOTo Kypca
00y4JaroIUMCs TPUXOAUTCS JTOTHUYECKH PACCYXAaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsA3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Airedpay» BKIOUYEHbI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4ecKoro oO0pa3oBaHUA U
CIOCOOCTBYIOIIHE OBJIaICHUIO 00yJaIOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Ajredpa» sBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Copneprxanue TuHUM «HuClIa ¥ BBIYUCICHUS» CITY>KUT OCHOBOM JUTs TalbHEHIIIEr 0 U3y4EeHUS
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO y  OOydYarolIUMXCsl  JIOTUYECKOTO  MBIIUIEHUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX Ui MOBCEIHEBHOM XH3HU. Pa3BUTHE MOHATHSA O 4YUCIIE HAa YPOBHE
OCHOBHOT'O 00II[ero oO0pa3oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUI O NEHCTBUTEILHOM YHMCie. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamdecKkux JHHUH — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYUAIOIIMXCS MATEMATHYECKOTO
anmnapara, He0OXOJAUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHUKU, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpPUEHTHPOBaHHBIX 3agauy. Ha ypoBHe oCHOBHOro oOmero obpa3zoBaHMs y4yeOHBIM MaTepual
TPYNOHUPYETCsT BOKPYT palMOHANbHBIX BbIpakeHUH. AunreOpa JE€MOHCTPUPYET 3HAUEHUE
MaTeMaTHKH KakK s3bIKa JJIS TOCTPOCHUS MAaTeMaTHYECKUX MOJEJeH, ONMUCaHUs MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaunm oOydeHust anredbpe BXOAAT TaKKe JajbHeillllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJIS OCBOEHHS Kypca
nHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMHM JCIYKTUBHBIX paccyxkaeHuid. [IpeoOpasoBanue
CHUMBOJIBHBIX (POPM CITIOCOOCTBYET pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHAJIBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHue
o0ydJaronuMucs 3HaHUH 0 QYHKIHMAX KaK BaKHEHUIIEH MaTEMaTHIECKON MOJIEIN IS ONTMCAHUS U
UCCIIEIOBaHMUs PAa3HOOOPA3HBIX IMPOLIECCOB UM SIBICHHM B mpupoae u oodumiectBe. M3ydeHue



MaTepuana CrocoOCTBYeT pAa3BUTHIO Yy OOYy4YalOIIUXCSl YMEHHUS MCIONb30BaTh pPAa3InYHbIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MaTEMaTHUKUA — CIIOBECHBbIC, CUMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B JOPMHUPOBAHUE MPEACTABICHUN O pOJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJIBTYPBI.

CormnacHo yueOHOMY IJIaHy B 7—9 Kitaccax u3ydaeTcst yueOHbIN Kype «Anredpay, KOTOpbIi
BKJIIOUAET CIIEAYIOIIME OCHOBHBIE pa3felbl cojepkaHus: «Yucina ¥ BBIUKCICHUS,
«AnreOpanyeckue BbIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3yuenue yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejuenm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJICTIIO).



COJAEP)KAHUE OBYYEHUA
7 KVIIACC

Yuciia 1 BLIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OJHOM (OPMBI 3aIIUCH APOOEH K JPYroH.
IloHsAiTHE PAalMOHAIBHOIO YHCIIA, 3aIIUCh, CPABHEHUE, YIOPANOYMBAHUE PALMOHAIBHBIX YHUCEIL.
Apudmerndeckue neicTBUS ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJelieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTpE/ICICHHUS, 3aIHCh OONbIINX Yrcel. [IpomeHTsl, 3anich MPOIEHTOB B BUAE IpOOU U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNUE 3aJad U3 pealbHOU
IPAKTHKU.

[TpuMeHeHnEe TPU3HAKOB IE€IMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE IPSMasi B 0OpaTHast IPOMOPLHUOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencTaBieHe 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUE GopMyItbl. Beraucienus
no ¢gopmynam. I[IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHHUH, TOXKAECTBEHHO PABHBIE BBIPAXKECHMUS,
npaBuiia npeoOpa3oBaHMsi CyMM M IPOU3BENECHUH, IIpaBWila PACKPBITUSA CKOOOK U NPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnowieHbl 1 MHOrouwieHsl. CreneHb MHOrouieHa. Cll0)KeHHE, BBIUNTAHUE, YMHOXKCHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT pPa3HOCTH.
®dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEpaBEHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHUs, IpaBUia NpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHue JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

JluneitHOe ypaBHEHHE C ABYMs IEpEeMEHHBIMHM U ero rpaguk. Cucrema ABYX JTUHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPAaBHEHMI.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. UucioBble NPOMEXYTKH. PaccTrosiHue Mexny AByMs
TOYKaMU KOOPAWHATHOU MPSMOM.

[IpsmoyronbHas cuctema koopamHat, ocu OX m Oy. AOcmucca W opauHATa TOYKW HA
KoOpAWHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opMmynamu. UreHue rpadukoB
peanbHbIx 3aBucuMocTeil. [lonsitue pynkun. I'paduk pynkuuu. CoiictBa pyHkIuil. JInnelnas
dynkms, e€ rpapuk. ['padux Gynkuuu y = |X|. [padudeckoe perieHre TMHEHHBIX YpaBHEHUN U
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yuciaa 1 BLIYHCTIECHUS

KBanmpatuelii kopenb u3 uymcna. lloHsarue o0 wuppanvoHanbHOM uyuche. JlecaTnyHbie
MPUOJIMKEHUS UPPAIIMOHATBHBIX unces. CBOHCTBa apu(METUUECKUX KBaJIpaTHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BHIPAKCHUNM W BBIYHCICHUSAM. J|eHCTBUTENbHbBIE
qHCa.

Crenens c 1eJIbIM TTOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIa.



Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIIEH, pa30KEHUE KBAAPATHOIO TPEXUWIEHA HA MHOKUTEIIN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckor npobu. CroxkeHue,
BBIYUTAHNE, YMHOXKEHHE, JIeICHNEe aiaredpandeckux ApoOeil. PammonanbHble BBIpaXEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHUS] U HEPABEHCTBA

KBanparnoe ypaBHeHue, (opmyna KopHell KBaapaTHoOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTtHbIM. [Ipocteiimme apoOHO-
paloHaIbHbIC YpaBHEHUS.

['paduueckass uHTEpHIpEeTaUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
ypaBHEHUH ¢ IByMsI IepeMeHHbIMU. [[prMepbl pelieHus CucTeM HETMHEHMHBIX YPaBHEHUH C IBYMS
NEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 aNredpandeckum crocoOom.

YucnoBble HEpaBEeHCTBA M HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HepaBeHCTBA C OAHOM mnepeMeHHOM. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢pynkuuu. OOMACTh ONpeaeeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKImH. CriocoOb!
3a1aHus QYHKIIHA.

I'padux Qynxmun. Urenue cpoictB ¢(yHKmm 1o e€ rpaduky. Ilpumepsr rpadukos
GbyHKIMI, OTpa)karoluX peaabHble MPOLECCHI.

OyHKIIUY, ONHMCHIBAIOIINE NPSAMYIO H OOpaTHYIO MPOIMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHkuun y = X2,y = X3,y = VX, y=|x|. Tpadudeckoe peureHme YPaBHEHUI U CUCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble yKcia, UppalMOHaIbHbIE YHCIA, KOHEUHbIE U OECKOHEYHBIEC JIECATUYHBIC
npobu. MHOXEeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIA Kak OECKOHEUHbIE
JecaTU4HbIe ApoOu. B3anMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOKECTBOM JEHCTBUTEIbHBIX
yuceln U KOOPAUHATHOU MPSMOM.

CpaBHEHUE JEWCTBUTENBHBIX YHCEN, apu(MeTHuecKue ACUCTBUS C ACHCTBUTEIbHBIMHU
YUCIIaMH.

Pa3zmMepbl 00BEKTOB OKPYKAIOLIET0 MUPA, JUIUTEIBHOCTD IPOLIECCOB B OKPY>KAIOLIEM MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOMMkeHus. OKpyrjieHHe 4YHCell.
IIpuknaka v OLlEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHUs1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagparHoe ypaBHeHHe. Penienue ypaBHeHHH, CBOASIIMXCA K KBaJApaTHBIM. bukBaapatHoe
ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPETbEeHd M YETBEPTOM CTEIECHEW Pa3iloKEHHEM Ha
MHOHUTEIH.

Pemenune nqpoOHO-palinoHaNbHBIX YpaBHEHHH. Pelienre TeKCTOBBIX 3a/1a4 ajnredpandyeckum
METOJIOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN C JBYyMs IE€pEMEHHBIMU. PeleHue cucTteM JByX ypaBHEHHMH, OJTHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTEpIpETaLns CUCTEMbl YpaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a/1ad alreOpanyeckuM CrocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.



Pemienne JMHEHHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOW. PelieHue cucteM JMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOH. KBanpaTHble HepaBeHCTBa. I'paduyeckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IICPEMEHHBIMH.

DOyHKIUUH

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, KOOpAMHATHI BEpPLIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padukn Gpyrxmmii: y = kx, y = kx + b, y = k/x, y = x3, y =V, y = |X|, 1 ux cBoiicrsa.

Yucii0Bble NMOCIE10BATEIBHOCTH U NPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE IMOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmyioit u hopmyIoit N-ro dieHa.

Apudmernudeckas u reomerpuyeckas nporpeccuu. @opmyisl N-ro 4jaeHa apupmMeTHyecKon
U T€OMETPUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHre 4ieHOB apU(PMETHUECKOM M TeOMETPUYECKOM IpOrpeccuil TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIIOHEHIUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTEepU3yOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY U HACTOSILEMY POCCHUICKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HayKax M IMPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYp TPakJaHCKOro o0IiecTBa (HarmpuMmep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUECKHUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHME€ B PELICHUM INPAKTUYECKUX 3a/lad MaTeMaTU4ecKOi
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
YKU3HU JJIs1 YCHEIIHON NMpOoQecCUOHANbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJIbHOM TPaeKTOpUM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY U 3CTETHUECKOMY BOCIPHUSATHIO MaTeMaTHYECKHUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHUH, YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTale B AESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHbIX NpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPUPOAbI M OOILIecTBa, NOHUMaHHEM
MaTeMaTUYeCcKOll HaykKu Kak cdepbl 4elIOBEYECKOM [eATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAYMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTHYECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpPA, OBJAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) puzuueckoe BociuTaHue, popMUpPOBaHUE KYJIbTYPbI 310POBbS1 H IMOLMOHATBHOI0
Os1aromostyqusi:

TOTOBHOCTBIO IPUMEHSITh MaTeEMaTUUECKHE 3HAaHUS B UHTEPECaX CBOETO 3/10POBbs, BEACHUS
310pOBOTO 00pa3a >KU3HU (310pOBOE MUTAaHUE, cOANTAHCUPOBAHHBIA PEXUM 3aHATHHA U OTIbIXA,
perynsipHas usudeckas akTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HABBIKA pe(IeKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO e MpaBa Jpyroro 4eioBeka;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTallMe Ha MPUMEHEHHE MaTeMaTU4YeCKHX 3HaHWU NI pelleHHs 3afad B 001acTH
COXPAHHOCTH OKpY)KaloIlel cpeibl, IJIaHUPOBAaHUS MOCTYIKOB M OLEHKH HMX BO3MOXHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JieM U myTel UX peleHus;

8) aganTanusa K H3MEHAOIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI Cpelbl:

TOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBHSIX HEONPENEIIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
JtoJiel, mpuoOpeTaTh B COBMECTHOW NIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIbITA IPYTHX;



HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,
MOHSITHSI, THIIOTE3bI 00 0OBEKTaxX W SBIICHUSX, B TOM YHCIIE paHEee HEU3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUI0, BOCIPUHUMATh CTPECCOBYIO CUTYalLUIO
KaK BbI30B, TpPeOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATh NPUHHUMAEMble DPELICHUS U JEUCTBUA,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruueckue geiicTBUA:

BBISIBJISITH U XAapaKTEPU30BaTh CYIIECTBEHHbIE NIPU3HAKU MATEMAaTHUYECKUX OOBEKTOB,
HOHATUI, OTHOLIEHUH MEXAy INMOHATUAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN3a,

BOCIIPUHUMATh, (POpMyIUpoBaTh U NPeoOPa30BbIBATH CYXKJEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00INE, YCIOBHEIC,

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX, IpelylaraTb KpPUTEpUH ISl BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHHUH (IIPsIMbIE ¥ OT IPOTHUBHOTIO),
IPOBOJUTH CAaMOCTOSITEIBHO HECJIOKHBIE JOKa3aTelbCTBA MAaTEMAaTHYECKUX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPbI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

BbIOMpaTh crnoco0 peuieHusi yuyeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
peleHus, BEIOUpaTh Hanbosee NOIXOAAIINHA ¢ YIETOM CaMOCTOSITENbHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

UCTIOJIB30BaTh  BONPOCHI  KAaK  WCCIEAOBATCILCKUH  WHCTPYMEHT  TO3HAHUS,
(GopMyITHPOBAThH BOIIPOCHI, PUKCHPYIOIIHE TPOTHBOPEUHE, POOIEMY, CAMOCTOSATEIBHO
YCTaHaBJ'[I/IBaTI) HCKOMOE€ U JaHHOC, q)OpMI/IpOBaTB FI/IHOTGSY, apFYMGHTI/IPOBaTB CBOKO
MTO3HIIMIO, MHEHUE;

NPOBOJUTH TI0 CaMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECJIOXHBIH DKCIICPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOGHHOCTEH MaTeMaTHYEeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0I;

caMoCTOsTeNIbHO  (hopMyJIMpoBaTh OOOOIIEHWS ©  BBIBOJBI IO  pe3yJbTaTaM
NPOBEAEHHOTO HAOJIIOICHHS, UCCIICAOBAHUS, OICHHBATh JIOCTOBEPHOCTD MOJYYSHHBIX
pe3ysIbTaTOB, BEIBOJOB U O00OIICHHIA,

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH TPEITIOI0KCHUS
0 €ro pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/U{X.

Pabora ¢ nnopmanmeii:

BBISBIISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, TAHHBIX, HEOOXOAMMBIX
JUISL pEeIlIeHuUs 3a/1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH MHYOPMAIIIIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOUpATh (hopMy MpeaCcTaBIeHUs MHOOPMAIIUHN U WIUTIOCTPUPOBATh PEIIaeMble 3aauu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi u MX KOMOMHALIMSIMY;



OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIIEM HIIU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIPUHUMATH U POPMYIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMHU U LIETISIMU
oOIIeHus], SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPCHHSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIA pE3yibTaT;

B X0JIe 00CYK/ICHUS 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMON TEMBbI, TIPOOIEMBI,
pelaeMoif 3a1a4m, BHICKa3bIBaTh UJCH, HAIICJICHHBIE HA TTOUCK PEIICHHUS, COIIOCTABIIATD
CBOM CYXKJICHUS C CYXJICHHUSIMH IPYTHX YYACTHUKOB JHajora, OOHapy>KUBATh Pa3IHune
U CXOJCTBO TO3MIMHA, B KOppeKTHOH (opme (opmynupoBaTh pa3HOINIACUS, CBOU
BO3PAKCHUS;

MPEJICTABIISITh PE3YNIbTAThl PEUICHUS 3a7aud, YIKCIIEPUMEHTA, UCCIEAOBAHUS, TPOCKTA,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajgad Mpe3cHTAlUd U
0COOEHHOCTEHN ayAUTOpUH;

MOHUMATH ¥ UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW M MHINBUIYAIBHON pabOThI IpH
peleHnr y4eOHbIX MaTeMaTHUYeCKUX 3a71ay;

MPUHUMATH 1IeJTb COBMECTHOU JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpeesaTh BUABI pa0doT, TOTOBAPUBATHCS, 00CYKIATh MPOIIECC U Pe3yiIbTaT
paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX hopMax paboThl (00CykaeHMS, 0OMEH MHEHUSMU, MO3TOBBIE
HITYPMBI U APYTHE), BHIIOIHATH CBOIO YacTh PabOThI U KOOPJAMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMAaHJIbI, OIICHUBATh KA4eCTBO CBOCTO BKJIA[a B OOIIUN MPOTYKT
10 KpUTepHsiM, cHOpMyIHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUS.

PeryasiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE AeiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, AJTOPUTM pEIIeHUs 3aJaud (WM €ro 4YacTb),
BbIOMpaTh CIOCOO pelIeHHus C YYETOM HUMEIOLIUMXCS PECYpCcOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIECHUN C Y4ETOM
HOBOW MH(pOpMaIUy.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MpOLecca U pe3yibTaTa pelieHus
MaTeMaTHYeCKOM 3aa49H;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh HPU PEIICHUU 3a/laul, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IMOCTABICHHOM L€ U YCIOBUSM,
OOBSICHATH IPUUMHBI TOCTUKEHUS T HETOCTHKEHHUS 11eJTH, HaXOIUTh OIIUOKY, 1aBaTh
OLICHKY IPHUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyueHuss B 7 kJjacce OOydJaIOMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yuciaa 1 BLIYHCTIECHUS

BoimonusaTe, coderass yCTHbIE M THCHbMEHHBIE MPHEMBI, apudMeTHyecKkue NeHCTBUS C
parMoHATBHBIMH YHCTIAMH.

HaxomuTh 3Ha4YeHHS YHCIOBBIX BBIPAKEHUM, NMPUMEHATH Pa3HOOOpPAa3HBIE CIOCOOBI U
NpuUEMBbl  BBIYMCICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COACpPKANIUX OOBIKHOBEHHBIC U
JeCATUYHbIE TPOOH.



[TepexoauTh OT OMHOUN (HOPMBI 3aMMKMCH YHCEN K APYyroi (mpeoOpa3oBHIBATH JACCITHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAJ0UYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh 4ncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIEHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BbIpa)K€HU. BBINONHATE AEHCTBUS CO CTENEHSAMHU C HaTypallbHBIMU I10KA3aTEIISIMU.

[TpuMeHsTh IPU3HAKU JEITMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEIL.

Pemate NpakTHKO-OPUEHTHPOBAHHBIE 3a/layM, CBA3aHHBIE C OTHOIIEHUEM BEJINYMH,
IIPONOPLUOHAILHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 3a7a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BbIPaKEHUH MTPU 3aJJaHHBIX 3HAUYEHUSIX IIEPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BIPAXXEHUSI B MHOTOUWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHA HAa MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OPUMEHATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3jaoKEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHHUs (HOpMyJ COKpalEHHOIro
YMHOXEHHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYIEHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMU JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSSA MpaBUja Mepexona OT
HCXOJHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBise€Tcd M YHCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JINHEHHBIX YPaBHEHUH U X CUCTEM.

[TonGupath mpUMepHI Map YKCeN, SABISIOUIUXCS pEIIEHUEM JIMHEMHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpapuK JIMHEHMHOrO YypaBHEHUS C JBYMs
NEPEMEHHBIMH, TOJIb3YACh I'paUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucrteMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBnaTh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JMHEHHBIX ypaBHEHUI IO
YCIIOBUIO 3a/layl, WHTEPIPETHUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUH

N3o00paxaTh Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeRHbIX QyHKIMi. CTpouts rpaduk GyHKIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYHMHAMU:
CKOPOCTb, BpeMs, pacCTOSHHE, IIeHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM paboTHI.

Haxonauts 3HaueHne GyHKIMK 110 3HAYEHUIO €€ apTryMeHTa.



[Torumate rpaduveckuii coco0 MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMALIHIO U3 TPAPUKOB PEeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOLUIUME IpEeIMETHbIC
pE3yJIbTaThL:

Yuciia 1 BBIYUCICHUSA

Hcrnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YUCEN IS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHUH, HM300pa)kaTh JEHCTBUTENIBHBIC YHUCIIa TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[IpumensTh moHATHE apu(METUUYECKOro KBAJIPaTHOTO KOPHS, HAaXOJUTh KBaJpaTHBIC
KOPHH, UCIIOJIb3YS MPU HEOOXOAUMOCTH KaJIBbKYJISTOP, BBIMOIHATH MPE0OPa30BAHUS BBIPAXKEHUH,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX W MaJIbIX YHCET C MOMOIIBIO JECATUYHBIX IpoOei u
crenenei yucina 10.

AulredpanyecKkue BbIpasKeHUs

[IpyuMeHsTh MOHSATHE CTENEHH C IENbIM II0Ka3aTelieM, BBIMOJIHATh MpeoOpa3oBaHuUs
BBIPKEHHM, COJEPKALUX CTEIICHH C IIEJIBIM TTOKa3aTeIIeM.

BBINOMHATE TOXKIECTBEHHBIE MPEOOpa30BaHUs PAlMOHANBHBIX BBIPAKEHUNW Ha OCHOBE
MPABHJI ACHCTBHIA HAJ MHOTOWICHAMH U aJiTeOpandecKUMHU JPOOSIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensaTs npeodpa3oBaHus BEIPAKEHUN TS pEIICHUS PA3IMYHbBIX 3a7a4 U3 MATEMATHKH,
CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTHKH.

YpaBHeHus1 M HepaBeHCTBA

Pemars nuHeiiHbIe, KBaJpaTHBIE YPAaBHEHUS U pallMOHAIIbHBIE YPaBHEHUS, CBOJSIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs I€PEMEHHBIMU.

[TpoBoauTh MpocTeiiine uccae0BaHNus YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
MpUMEHEHUEM IpaQUUeCKuX MpeCcTaBiIeHUN (yCTaHABIMBATh, UMEET JIM YPAaBHEHUE WIIA CUCTEMA
YpaBHEHUU pellIeHUs], €CITU UMEET, TO CKOJIbKO, U Tpoyee).

[lepexoauth OT ciOBEeCHOH (GOPMYIMPOBKH 3amayll K e€ aireOpandecKod MOAETH C
MOMOILIBI0  COCTaBJIEHUsI YpPAaBHEHHWS WM CHCTEMbl ypaBHEHMI, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥l TIOJIYYCHHBINA PE3YNIbTaT.

[IpuMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH, PEIIaTh JTMHEHHbIE
HEpPaBEHCTBA C OJHOW MEPEMEHHONM M WX CHUCTEMBI, JaBaTh TpadUUECKYI0 HWJUTFOCTPAIHIO
MHOKECTBA PELLICHU HEPABEHCTBA, CUCTEMbl HEPAaBEHCTB.

DOyHKIUHA

[ToHnMaTh U UCTIONB30BATh (DYHKIIMOHATBEHBIC TOHATUS U SI3BIK (TEPMHUHBI, CHMBOJINYECKUE
0003HaYeHMsI), ONIPECNIATh 3HaUeHUE QYHKIIUU TI0 3HAYEHUIO0 apryMEHTa, ONPEIesATh CBOMCTBA
byHKIMY 10 €€ rpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y = kIx, y = x2, y = x3y = |X|, y = VX, OnuCBIBaTh CBOMCTBA YHCIOBON (PYHKIUHU 110 €&
rpaduxky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMOMYYHUT CIEAYIOUIUE TpEeIMETHBIC
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHHUBATH W yIOPSAA0YNBATH PAIMOHATBHBIE U UPPAITHIOHATILHBIC YHCIIA.

Brimonusate apudmeTnueckue IEHCTBUS C PAllMOHAIBHBIMU YHCIAMH, COYeTas YCTHBIC U
MMCbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAITIOHAILHBIMU YUCIIAMH.

Haxoauth 3HaueHUs: cTeneHel C LebIMU MOKa3aTeIMU U KOPHEW, BBIYMCIIATh 3HAUCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisTh JAEWCTBUTEIBHBIC YHCIA, BBHIMOJIHATH NPUKHUAKY pe3ylbTaTa BBIUYUCICHUI,
OIICHKY YHUCIIOBBIX BHIPAKCHUH.

YpaBHeHUsS M HEPABEHCTBA



Pemiate nuHelHbIE M KBaJpaTHBIC YPABHEHUS, YPABHEHUS, CBOJSILNECS K HUM, pOCTeHIIne
IpoOHO-pallOHATIbHBIE YPaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YPaBHEHUH C JIByMs NEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[TpoBoauTH mpoCTENIINE HUCCIEIOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHMM, B TOM YHCIIE C
NpUMEHEHHEM rpauyecKux MpencTaBlIeHUH (YCTaHaBIMBATh, UIMEET JIH yPaBHEHUE UM CUCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

Pemate nMHEiiHBIE HEpaBEHCTBa, KBAaJApaTHbIE HEPABEHCTBA, M300pa)kaTh pEHICHHE
HEPaBEHCTB Ha YMCJIOBOU IPSAMOM, 3aIIUCBIBATh PEILIEHHE C TIOMOIIbIO CUMBOJIOB.

Pemats cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOIIUE KBAAPATHOE
HEpaBEHCTBO, M300pakaTh pEIEHHE CUCTEMbl HEPAaBEHCTB Ha YKMCIOBOH NpPSIMOM, 3alUCBIBATh
pelLlIeHNE ¢ IOMOUIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA NP PEIICHUH Pa3IMYHbIX 33adu.

DOyHKIUUHA

PacniozHaBaTh (pyHKIMM H3y4eHHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKU PACHIOIOKEHHUE HA
KOOPJIMHATHOM TIoCKOCTH 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 CBOMACTBA
(GyHKIMIA.

Crpouth M M300pakaTh CXEMAaTHYECKU TpapUKM KBAaIPATUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

PacrniozHaBaTh KBaJpaTHUHYIO (QYHKLUIO 110 GOpMYIIe, IPUBOAUTH IPUMEPHI KBaIPATUUHBIX
GyHKIMH U3 peabHOW KU3HH, GU3UKU, TEOMETPUH.

YucJi0BbIe MOCJIe10BATEIbHOCTH H POIPeCCUH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MIPU Pa3HBIX CIIOCO0ax
3aJlaHuUs.

BBINMONHATE BBIYMCICHHUS C HCIOIB30BaHMEM (GOpPMYN N-rOo WieHa apu(pMeTH4ecKor u
TEOMETPUUYECKOH MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N306paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOM IMJIOCKOCTH.

Pemars 3amaum, cBsI3aHHBIE C YMCIIOBBIMU I1OCJIEIOBATEIbHOCTSMHU, B TOM YHCJIE 334U U3
peabHOM >KU3HM (C UCTIOIb30BAaHUEM KAJIbKYJISATOPA, IUPPOBBIX TEXHOJIOTUN).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne ni/n NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypch
1 Uucna u BeIunciieHus. ParimonanbHeie o5 2 bub6nmmoreka [IOK
qpcia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 Anrebpanyeckue BhIpaXKeHUs 27 2 hitps://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 YPaBHCHHS H HCPABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
4 Koopaunats! u rpaduku. OyHKIMu 24 2 2 hitps://m.edsoo.ru/7f415b90
bubnunoreka LIOK
> Tosropenne n 06odmenue 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 8 2

[TPOT'PAMME
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8 KVIACC

KoJsnuecTBO 4acoB JIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pA30BATETBHBIE
padoThI padoThI pecypesi

1 UYucna u Beruncienus. KBagparueie 15 Bbu6mmoteka [JOK
KOPHHU https://m.edsoo.ru/7f417af8

2 Yucia u BeruucieHus. CTEneHs ¢ 1eIbIM 7 bu6nunorexa LIOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8

3 AnreOpanyecKkue BbIpaKEHUSI. 5 1 bubmmoreka [JOK
KBaapatuslii TpéxuiieH https://m.edsoo.ru/7f417af8

4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnorexa [JOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8

5 VYpaBHenus u HepaBeHcTBA. KBanpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHHSI https://m.edsoo.ru/7f417af8

6 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 13 1 bubmmorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8

bu6nmorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.edso0.ru/7f417af8

bu6mmoteka IIOK
8 DyHKUKH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8

bubnmorexa LIOK
; PyrKumH. HHCI0BEIE QyHKIHH ; ! https://m.edsoo.ru/7f417af8

bu6mmoteka IIOK
10 Tosoperne i 06obmerne 6 . https://m.edsoo.ru/7f417af8

OBUIEE KOJIMYECTBO YACOB I10 102 5 2

I[TPOTPAMME
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9 KJIACC

KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero 0;[ TPOILHBIC pgucnmecxne o0pa3oBaTte/ibHbIE
padoThl padoThbI pecypes
1 Uucna u Beruucienus. JlelicTBUTENbHbIC 9 1 bubmmoreka [JOK
qucIia https://m.edsoo.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexa [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHCHHMIA https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 hitps://m.eds00.ru/7f419d08
bubmuoreka [IOK
> PyHiuHH 16 . ! https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
6 YucIoBbIe OCIEN0BATEILHOCTHU 15 1 1 https://m.edso0.ru/7§419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 18 1 bu6nmorexa LIOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 v 2

ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O
MNPOLECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» AnreGpa, 7 xiacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
AxumonepHoe oomectBo «M3narenbctBo «lIpocBemeHne

Anrebpa, 8 kiacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, Axunonepaoe
obmectBo «M3narenbcTBo «IIpocBerieHne

* Anrebpa, 9 kiace/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxumonepHoe oomectBo «M3narenbctBo «lIpocBemeHne»

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

Anrebpa, 7 kirace/ Makapsrue F0.H., Munnrox H.I'., Hemkos K.W. u npyrue 2022r,
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

Anre6pa, 8 knacc/ Makapsrues F0.H., Munarok H.I'., HemkoB K.W. u npyrue 2022r,
AxunonepHoe obmectBo «M3narenberBo «lIpocBenienue»

Anre6pa, 8 knacc/ Makapsrues F0.H., Munarok H.I'., HemkoB K.W. u npyrue 2022r,
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

KHM no anrebpe k yueOnuky MaxkapsrueBa FO.H.

yueOHMKH 110 anredpe 7-9 kiacce Maxkapsiues F0.H. 2022r

KHM no anredpe k yueOnuky MaxkapsrueBa FO.H. 2022r

[Tocobue mst moaroroBku ydamuxcst kK OI'D 2024 non pegaknueit Amenko M1.B.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET
bubanoreka L{TOK https://m.edsoo.ru/
Caiit "Undoypoxk" https://infourok.ru/
OopazoBarenpHas miardpopma YUWU.PY https://uchi.ru/
Poccuiickas anexTponHas mkosa https://resh.edu.ru; https://fg.resh.edu.ru
bubnuroreka LIOK https://m.edsoo.ru/7f414736
Anreopa 7, DI'AOY IO «Axkagemuss Munmnpocsenierust Poccun» hitps://urok.apkpro.ru/

Aurebpa 8, PI'AOY JI10 «Akanemust Munnpocsenienus: Poccuuny» https://urok.apkpro.ru/

Anreopa 9, PI'AOY IO «Akanemus Munnpocsenienus Poccun» https://urok.apkpro.ru/
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