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MHNOACHUTEJIBHASA 3AITUCKA

AnreOpa sBiIsSeTCS OAHMM M3 OINOPHBIX KYpPCOB OCHOBHOrO 00mIero oOpa3oBaHHs: OHA
obecrieunBaer U3ydeHue APYrux AUCHUILINH, KaK €CTeCTBEHHO-HAYYHOT0, TaK M TyMAaHUTAPHOTO [IUKIIOB,
e€ ocBocHHME HEOOXOAMMO sl MPOJODKEHHMS 00pa3oBaHMs W B TOBCEAHEBHOW KHW3HH. PasButhe y
00y4aroMXCcs HaAyYHBIX MPEICTABICHUN O MPOUCXOKICHUHM U CYITHOCTH aJireOpanyecKux aOCTpakIuii,
crocobe OTpakeHHs] MaTeMaTH4YeCKOW HayKOW SBICHHH W TPOIECCOB B IMPHPOAE U OOIIECTBE, POJH
MaTEeMaTHYECKOr0 MOJACIMUPOBAHUS B HAYYHOM IO3HAHUU W B MPAKTHUKE CHOCOOCTBYET (HOPMHUPOBAHUIO
HAaYy4YHOI'0 MHPOBO33PCHUA M KA4YCCTB MBINUICHUA, HeO6XOI[I/IMbIX Jid ajarnTtaii B COBPEMCHHOM
nudpoBom obriecTBe. M3ydeHue anreOpbl oOecrieuMBacT pa3BUTHE YMEHHs HaOJI0JaTh, CPAaBHUBATH,
HaXOoOUTbL 3aKOHOMCPHOCTH, Tp€6y€T KPUTUYHOCTH MBIIUICHUS, CHOCO6HOCTI/I APryMCHTUPOBAHHO
00OCHOBBIBaTh CBOM JICMCTBUS W BBHIBOABL, (popMynHupoBaTh yTBepkieHus. OcBoeHHE Kypca anreOpbl
obecrieunBaer pa3BUTHE JIOTUYECKOTO MBINUICHUS OOYYaromMXCs: OHM HMCIOJNB3YIOT JCAYKTHBHBIC U
WHAYKTHBHBIE PacCyXJeHus, 0000IIeHNe U KOHKPETU3allnio, abcTparupoBanue 1 ananoruto. OOydeHue
anreOpe MmpejnonaraeT 3HaYUTENbHbBI 00bEM CAaMOCTOSITENBHON JEITENFHOCTH 00yYaroIiXCsl, TOITOMY
CaMOCTOSTEIILHOE PEIICHHUE 33124 SBJISCTCS pealn3aluei eI TeTbHOCTHOTO MPUHIUITA 00YIeHHSI.

B crpykrype mporpamMmbl yudeOHOro Kypca «AureOpay» Ijisi OCHOBHOIO 0OIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHUMAIOT COJIEPKATENbHO-METOJUUECKHE JIMHUKM: «Uncina W BBIYMCICHUS,
«Anrebpandeckne BBIPOKEHHS», «YpaBHEHUsT W HepaBeHCTBa», «DyHkium». Kaxknmas u3 3ThX
COZIEP)KATEIbHO-METOAUYECKUX JIMHUN pa3BUBACTCA HA MPOTSDKEHUHM TPEX JIET HU3YYEHHs Kypca,
B3aMMOJEHCTBYS C IPYTMMH €ro JHWHHSIMH. B Xome wu3ydeHus ydeOHOro Kypca OOYyJarommmcs
MPUXOJUTCH JIOTUUCCKU paCCyXAaTh, UCIIOJIb30BATh TeOpeTHKO-MHO)KeCTBeHHBIﬁ s3bIK. B cBsI3M ¢ 5 THM B
nporpamMMmy y4eOHOTro Kypca «Anredpa» BKIIOUEHBI HEKOTOpPBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO
BCEX OCHOBHBIX paslielax MareMaThdeckoro oOpa3oBaHMsi U CIIOCOOCTBYIOIIHME  OBJAJICHUIO
00YyYaroNIMMHUCS OCHOB YHHMBEPCAJBHOTO MaTeMaTH4ecKoro sizbika. CoJllepKaTelbHOW M CTPYKTYpHOH
0COOCHHOCTHIO YUeOHOT0 Kypca «Anredpay SBISIETCS €r0 HHTETPUPOBAHHBIA XapakTep.

Conepxanue nuHUM «YMciaa ¥ BBIYMCIECHUSD) CIY>)KUT OCHOBOM I JAJIbHEHIIEro H3ydeHMs
MaTEeMaTHKH, CIIOCOOCTBYET PAa3BHTHIO y OOYYaIOIIMXCS JIOTMYECKOTO MBIIUICHUS, (HOPMHUPOBAHUIO
YMEHUS I0JIb30BATHCS AITOPUTMAaMHU, a TAKXKE IMPUOOPETEHUIO NMPAKTUYECKUX HaBBIKOB, HEOOXOIUMBIX
IUIsl TIOBCEIHEBHOHM XM3HU. Pa3BuTHE NMOHATHS O 4MCIE€ HA ypOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUS
CBSI3aHO C pALMOHAIBHBIMHU M HPPalUMOHAIBHBIMU YHCIaM{, (OPMHUPOBAHHEM IIPEACTaBIEHUH O
JNEUCTBUTEIIBHOM YHUCIIEe. 3aBeplIeHHE OCBOEHUS YHCIIOBOM JMHMM OTHECEHO K CpelHeMy oOleMy
00pa3oBaHUIO.

Conep:xaHue IByX anreOpanyeckux JUHUHA — «AnreOpanyeckue BBIPAKCHUS» U «YPaBHEHUS U
HEPaBEHCTBA» CHOCOOCTBYyeT (OPMHUPOBAHWIO y OOYyYalOIIMXCS MaTEeMaTHYecKOro ammapara,
HEOOXOIMMOT0 Ul PELIeHHUs 3a7ay MaTeMaTHKH, CMEKHBIX NPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3amad. Ha ypoBHEe oOCHOBHOro o0miero o0Opa3oBaHHs Yy4YeOHBIA MaTepHal TPYHIHPYETCS BOKPYT
palMOHANbHBIX BBIpAXKEHUH. Asnredbpa NOEMOHCTpUpYET 3HA4YEHME MAaTEMAaTUKU KakK sI3bIKa UL
MIOCTPOEHHUSI MAaTEeMaTUUECKUX MOJEeH, OMUCAHUS MPOLIECCOB W SIBJICHUH peanbHOro mupa. B 3amaun
00y4eHus anredpe BXOIAT TaKkKe JaJbHEHIIee pa3sBUTHE aJITOPUTMUYIECKOI0 MBILIICHUS, HEOOXOANMOTO,
B YaCTHOCTH, IJIS1 OCBOCHUS Kypca MH(OPMATUKHU, U OBJIAZICHNE HABBIKAMU JCIYKTHBHBIX PacCyKACHHUI.
[IpeoOpazoBanue CHMBONBHBIX (OPM CIIOCOOCTBYET pAa3BUTHIO BOOOpa)KEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanve (hyHKUHOHAJIbHO-TpAUYECKOH JMHHMM HALEIEHO Ha IONIyYeHHE OOYdYaroIUMUCS
3HAHUA O (YHKIUAX KaK BaKHEHIIEH MaTeMaTHYecKOW MOJEeNW JUIsl ONMHCAHWUS W WCCIeNOBaHU
pa3HOOOpa3HBIX HPOLIECCOB M SIBJIEHHM B mpupone M odbuiectBe. M3yueHne marepuana crocoOCTBYeET
pPa3BUTHIO Yy OOYYalOLUIMXCSl YMEHMS MCIOJb30BaTh pa3JMYHbIE BBIPA3UTENIBHBIE CPEACTBA S3bIKA
MaTeMaTHKH — CJIOBECHBIE, CHMBOJHMYECKHE, Trpaduueckue, BHOCHT BKIad B (HOpMHpPOBaHHE
MPEACTABICHUH O PO MaTEMAaTUKU B Pa3BUTHU LIMBUIM3ALUH U KyJIbTYPHI.

CormacHo yueOHOMY IulaHy B 7-9 Kiaccax u3ydaercsi yuyeOHBIH Kypc «AunreOpay», KOTOPBIH
BKJIIOYAET CIIENYIOLINEe OCHOBHBIEC Pa3lenbl colepkaHus: «Uucina v BBIUMCICHUS», «ANreOpanydeckue
BBIpOKEHUS», «Y paBHEHHsI U HEPABEHCTBA», «DYHKIUNY.

Ha uzyuenne yuebnoro xypca «Anredpa» orsoaurcs 306 wyacos: B 7 knacce — 102 yaca (3 yaca B
Hernento), B 8 kiacce — 102 vaca (3 gaca B Heneno), B 9 knacce — 102 vaca (3 yaca B HeZenio).



COJAEPXKXAHUME OB YYEHMUSA

7 KJIACC

Yucna v BbIYHCICHUS

Jpobu OOBIKHOBEHHBIC W JECATUYHBIEC, TEpexoj] OT OAHOH (opmbl 3ammcu npobeil K APYroi.
IlonsiTue paloOHAJIBHOI0 4ucijia, 3allkCb, CpPaBHCHUC, YIHOPAAOUYMBAHHUEC pPALUMOHAIBHBIX YHCCII.
Apudmernyecknue IEHCTBUS C pallMOHAJIBHBIMU YWCIaMH. PellieHue 3amay M3 peajbHOM MPaKTUKW Ha
4acTH, Ha JIPOOH.

Crenenb ¢ HaTypaJlbHBIM TOKa3aTeleM: OINpeeNeHne, IpeoOpa3oBaHne BBIPAKCHUH HAa OCHOBE
OIIPENENICHHUS, 3aIiCh OONBIIMX 4Kcell. [IpOLEeHTHI, 3amKuch MPOIICHTOB B BUJAE IPOOM U IpoOHM B BHUJIC
IIPOLCHTOB. TpI/I OCHOBHBIC 3aJa4X Ha MPOLUCHTHLI, PECHICHUEC 3a/1a4 U3 peanLHoﬁ ITPaKTUKH.

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH, PA3JIOKCHNEC HAa MHOXHNTEIIN HATYPAJIbHbIX YUCCII.

Peanbunie 3aBUCUMOCTH, B TOM YUCJIC IIpsAMasa U o6paTHa;1 IIPONOPHIUOHAJIBHOCTH.

Aare0dpanyeckue BbIpaKeHUS

IlepemenHble, YKMCIOBOE 3HAYEHHUE BBIPAXKEHUS C TMEpeMeHHOW. JlomycTuMble 3HayeHud
MMEPEMECHHBIX. HpeI[CTaBJ'IeHI/Ie 3aBUCUMOCTU MCXKAY BCINYMHAMU B BH/C q)OpMy.HI)I. Breraucnenus 1o
¢dopmynam. [IpeoOpazoBaHue OYKBEHHBIX BBIPAKECHHH, TOXJICCTBEHHO pPAaBHBIC BBIPAKEHHS, MpaBUIIa
npeoOpa3oBaHus CyMM U IPOM3BENCHHI, IpaBUiIa PACKPBITHS CKOOOK W TPHUBEINCHUS IMOJO0OHBIX
ClTaraeMpIX.

CBoiicTBa cTeNneHu ¢ HATYPATbHBIM NOKAa3aTeaeM

OHHO‘IHCHBI n MHorowieHol. CTelneHb MHOrOWIEHA. CHO)KCHI/IC, BBIYMTAHUEC, YMHOXCHHE
MHOroujieHoB. PopMyJibl COKpaIllEHHOIO YMHOXKEHHUS: KBaJpaT CyMMbl U KBajpaT pa3HocTu. Popmyna
pa3HOCTH KBaJIpaToB. Pa3nojkeHrne MHOTOYIEHOB

Ha MHOXXUTCIIN.

YpaBHEHUA U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHS, MpaBwia IpeoOpa3OBaHUS YpPaBHEHUS, PaBHOCUIBHOCTh
YpaBHEHUH.

JIuHeliHOEe ypaBHEHHME C OJHOM TEPEMEHHOM, YUCIO KOpHEW JIMHEWHOrO ypaBHEHHUs, pEIIeHue
JTUHEHHBIX ypaBHeHWU. CocTaBlieHWE YpaBHEHWH IO YCJIOBHIO 3amayd. PeleHre TEeKCTOBBIX 3aad ¢
MOMOIIBIO YPaBHEHUH.

JluneliHOe ypaBHEHHUE C ABYMS IIEpEMEHHBIME U ero rpaduk. CucremMa AByX TUHEHHBIX ypaBHEHHIH
C IByMs IepeMeHHbIMH. PemieHue cructeM ypaBHEHHH cIIOCOOOM IOACTaHOBKHU. IIpuMepsl perieHus
TEKCTOBBIX 3a/1a4 C [IOMOLbIO CUCTEM YPaBHEHHM.

DYyHKUNHU

Koopnuuatra Touku Ha mpsiMoil. UMCIIOBBIE NMPOMEXYTKHU. PaccrosiHMe MexAy ABYMS TOYKAMHU
KOOPAUHATHOMN MPAMOH.

[IpsmoyromeHas cucrema koopamHat, ocu Ox m Oy. AOcmmicca W opauHAaTa TOYKH Ha
KoopauHaTHOW miockocTH. [lpumeps! rpadukos, 3amaHHbIX (opmynamu. UteHue rpadukoB peanbHBIX
3aBucuMoctedt. llonstue dyakmuu. I'papuk ¢ynknmu. CsoiictBa dynkmuil. Jluneitnas ¢ynkmus, eé
rpaduk. I'paduk pynkmum y = [x|. ['padudeckoe perneHrne THHEHHBIX ypaBHEHUH W CHCTEM JTMHEHHBIX
YpaBHEHUM.

8 KVIACC

Yucna v BBIYUCICHAS

Ksanpathsiii kopenp u3 uncna. [lonstie 06 uppamnuoHaasHOM yncie. JecaTuuHble TpUOIKeHNs
UppauMoHaIbHBIX uucen. CBoiicTBa apu(METHYECKMX KBaIpaTHBIX KOpHEH M WX MNpPHUMEHEHHE K
peoOpa3oBaHMIO YHCIOBBIX BEIPAXKEHUI M BBIYUCIICHUAM. [lelicTBUTEIBbHBIC YUCTA.

CreneHsb ¢ LenbIM NoKasaTeneM U e€ cBoiictBa. CTaHAapTHAS 3alKCh YUCTa.

AJreOpanvecKue BIpaKeHUs

KBanpaTHblil TpéxuiieH, pa3ioskeHre KBaJpaTHOrO TPEXUIeHa Ha MHOXKHATEIH.

AnreOpandeckasi poOb. OCHOBHOE CBOWCTBO aireOpandeckod IpoOu. CrokeHue, BBIYMTAHHE,
YMHOX€EHHE, JIeJIeHnEe alre0pandeckux Apodeii. PanmonanbHbie BBIpaKEHUS H UX IPpeoOpa3oBaHue.

YpaBHeHHS M HEPABEHCTBA

KBanpatHoe ypaBHeHme, GopMyia KOpHeil KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOJSIINXCS K TMHEHHBIM U KBagpaTHBIM. [Ipocreiimune npoOHo-panoHanbHbIe ypaBHEHHSL.



I'padmueckas uHTEpIIpETallvs YPaBHEHUH C ABYMS NIEPEMEHHBIMHU M CHCTEM JIMHCHHBIX YPaBHCHUN
C AByMs nepeMeHHBIMU. [IpuMepsl pelieHus: CUCTEM HEIMHEHHBIX YPaBHEHUHN C IBYMS MTEPEMEHHBIMU.

Perienre TeKCTOBBIX 33724 anreOpanvdecKuM CriocoooM.

YucnoBble HEpABEHCTBA W UX CBOWCTBA. HepaBEHCTBO ¢ OJHOM NepeMEHHOH. PaBHOCHIBHOCTH
HepaBeHCTB. JIuHeliHbIe HEpaBeHCTBA ¢ ONHOM mepeMeHHoM. CUCTeMbl TUHEHHBIX HEPABEHCTB C OAHOU
[IEPEMEHHOM.

DYyHKUNHU

[onstue ¢pynkuu. OOIACTh ONPEACICHUS U MHOXKECTBO 3HaYeHUH (yHKimu. CriocoObl 3a1aHus
GyHKIUH.

I'padux ¢ynkuuu. Urenune cBoiictB (pynkumu mno e€¢ rpaduky. IIpumepsr rpaduxoB (yHKIWH,
OTPAXKAIOLIMX PEABHBIE MPOLECCHI.

OyHKIINY, ONMUCHIBAIOIINEG IPSIMYI0 U O0OPAaTHYIO MPOMOPIMOHAIILHBIC 3aBUCUMOCTH, UX IpaduKH.
OyHKImH y = X2, ¥ = X3, y = VX, y=[x|. [padiaeckoe pelenne ypaBHEHHIH 1 CHCTEM ypaBHCHHIA.

9 KJIACC

Yucaa u BbIYUCTEHUS

PaHI/IOHaHbeIe qyuciia, uppaliluoOHaJIbHbIC 4YHCJid, KOHCYHBIC U OecKOHEYHbIE JACCATUYHBIC IIpO6I/I.
MHOXeCTBO ﬂeﬁCTBI/ITeHI)HI)IX YHUCCII, JICI\/’ICTBI/ITeHBHBIe yrciaa Kak OECKOHEYHBIE JCCATUYHBIC )IpO6I/I.
BzaumuO OAHO3HAYHOEC COOTBETCTBHUEC MECKAY MHOXKCCTBOM ZICﬁCTBI/ITCHI)HI)IX qHucel u KOOpHHHaTHOﬁ
HpSIMOM.

CpaBHeHI/Ie }ICf/iCTBI/ITGJ'H)HI)IX YHUCCII, apI/I(bMeTI/I‘-IeCKI/Ie JleﬁCTBI/ISI C IIeI‘/'ICTBI/ITe.HBHBIMI/I YHCJIaMHU.

Pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MHPA, JNTUTEILHOCTH MPOIECCOB B OKPYKAIOIIEM MHUpE.

[MpubmmkéHHOE 3HaYCHHE BEIMYUHBI, TOYHOCTh NpuOInxkenus. Okpyrienue uucen. [Ipukuaka u
OLIEHKA Pe3yJIbTATOB BHIYUCIIEHUH.

YpaBHeHHS M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOJAIIMXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PerieHue ypaBHEHWH, CBOASLIMXCSA K KBaJpaTHbIM. bukBajpatHOE
ypaBHeHHe. [IpuMepnl pelieHuss ypaBHEHHH TpeThed M YEeTBEPTOW CTEMeHEH pas3loKEeHHEeM Ha
MHOKHTEITH.

PerieHre npoOHO-palMOHANIBHBIX YpaBHEHHH. PellleHne TEKCTOBBIX 3aJay  ajlreOpanvecKuM
METOJIOM.

YpaBHeHHE ¢ ABYMS MTEpeMEHHBIMH | ero rpaduk. Pemenne cuctem AByX TUHEHHBIX YpaBHEHUH C
IBYyMs TIEpEMEHHBIMH. PerreHrne cucTeM IBYX ypaBHEHHi, OJHO W3 KOTOPHIX JTUHEWHOE, a APyroe —
BTOpO# cTeneHu. | padudeckass HHTEPIIPETAINS CHCTEMBl yPaBHEHH C ABYMS TIepEMEHHBIMH.

Pemenme TeKCTOBBIX 3a11ad anredpandecKiuM CIIoCOOOM.

YucsoBble HEPABEHCTBA U UX CBOIiCTBA

Pemienrie nuHeHHBIX HEPABEHCTB C OJIHOM MepeMeHHON. PelieHne cucTeM JTMHEHHBIX HEPABEHCTB C
omHol mepemeHHOH. KBanpaTtHple HepaBeHcTBa. ['padmueckas WHTEpIpeTanusi HEPABEHCTB M CHUCTEM
HEPaBEHCTB C IBYMs IIEPEMEHHBIMH.

DYyHKUNHU

KBagpatnunas ¢ynknus, e€ rpaduk u cpoiictBa. [lapabona, KOOpAWMHATH BEPIIMHEI MapadoIIbL,
0Ch CHMMETPHUH TTapadoITbL.

Ipaduxu pyskimit: y = kx, y=kx + b, y = k/x, y = x3, y = VX, y = [x| i ux cBoiicTBa.

YucioBble MOCIEI0BATETbHOCTH U MPOTPecCH

[loHsiTHe 4YHCIIOBOM MOCIENOBATEIHLHOCTH. 3aJaHWe TMOCIENOBATENFHOCTH  PEKYpPPEHTHON
dhopmyrol u hopMyIoi n-ro YIeHa.

Apudmernyeckas U reoMerpudeckas mporpeccuu. @opMynbl n-ro 4wieHa apu(METHUECKOW H
TeOMETPUIECKON TPOTPECCUid, CYMMBI ITEPBBIX N YICHOB.

WzobpakeHne UiIeHOB apU(PMETHYECKOM W TEOMETPHUYECKONM TIPOrpeccHil TOYKaMH Ha
KOOPJAMHATHOMN MIIOCKOCTU. JIMHEIHBIN U S3KCTIOHEHIIUANbHBIA pocT. CII0KHBIE IPOLICHTHI.



INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA IPOI'PAMMbBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOrPaMMBI yueOHOTO Kypca «Anredpay XapaKTepu3yloTCs:

1) naTpuoTH4YecKoe BOCINTAHME:

MPOSIBJICHUEM HHTEpECa K NPOLLJIOMY M HACTOSIIEMY POCCHUUCKON MaTEMaTHUKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUAM POCCUHCKUX MATEMATHKOB M POCCHUMCKON MaTeMaTHYECKOM UIKOMIbI, K
WCTIOJIb30BAHMIO ATUX JJOCTHKEHUH B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kaIaHcKoe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKIaHMHA ¢ peaju3alydd  ero Ipas,
MPEACTaBICHNEM O MaTEeMaTHYECKHMX OCHOBaX (YHKIMOHHPOBAHUS PA3IUUHBIX CTPYKTYp, SBICHHIA,
MpOLeyp TPaXKAaHCKOro oOImiecTBa (HAmpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO
3THYECCKHUX HpO6HeM, CBA3aHHBIX C MPAKTUYCCKUM IPUMCHCHUEM ):[OCTI/I)KCHI/Iﬁ HayKHl, OCO3HaHHWEM
Ba’XHOCTHU MOPAJIbHO-3TUYCCKUX MTPHUHIIUIIOB B ACATCIIbHOCTU y’-léHOFO;

3) TpyAoBoOe BOCIUTAHHE:

YCTAaHOBKOW Ha aKTHBHOE Y4YacTHE B pEIICHHH TNPAKTHUECKUX 3a7ad MaTeMaTHYECKOM
HaIpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMAaTHYECKOr0 0O0pa30BaHWs Ha MPOTSIKEHWU BCEH KU3HU
JUIS YCTICIHON MPO(eCCHOHAIBHON ACATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM
BBEIOOPOM ¥ MOCTPOSHHUEM HHIUBUIYaTbHON TPaeKTOPHH 00pa30BaHMS W KU3HEHHBIX IUIAHOB C Y4ETOM
JIUYHBIX HHTEPECOB U OOIECTBEHHBIX ITOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTHIO K AMOIMOHAJIBHOMY M JCTETHYECKOMY BOCIHPHATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, peuIeHu, pacCyK1€HUM, YMEHUIO BUIETh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTH HAYYHOI'0 NO3HAHUS:

OpHeHTalNel B IESITeIFHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPENCTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS YEIOBEKA, IPUPOJIBI M OOIIECTBA, TOHUMaHHEM MaTeMaTHUECKON HAYKU Kak
cdepbl 4eOBEUECKON JESITEIHbHOCTH, ITAOB €€ Pa3BUTHSA M 3HAYMMOCTH JJISl Pa3BUTHS IMBHIN3AIH,
OBIIAJICHUEM S3BIKOM MaTeMaTHKd M MaTeMaTW4YeCKOH KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHpa,
OBIIAZICHNEM TPOCTEHIIINMY HaBBIKAMH HCCIIEAOBATENHCKOM AITENFHOCTH;

6) ¢usnyeckoe BocnHMTaHUe, (POPMHPOBAHHE KYJIBTYPbI 30POBbS M JIMOIUOHAJIBLHOIO
O1aromosryums:

TOTOBHOCTBIO MPHMEHSATh MaTEMaTHYeCKHE 3HAHUS B HMHTEPECAX CBOETO 3/0POBBS, BEICHHS
3I0pOBOTO 00pa3za JKM3HH (3I0pOBOE THTaHHWE, COAJAaHCHPOBAHHBIA PEKUM 3aHATHH M OTIBIXA,
perymspHas (Gu3NYecKas aKTUBHOCTB), chOPMHUPOBAHHOCTHIO HaBbIKa pe(IIeKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OIMMOKY M TaKOTO K€ MpaBa IPYTroro 4eIoBeKa;

7) 3K0JI0ruYecKoe BOCIIMTAHHE:

OpHEeHTannell Ha TpHUMEHEHHEe MAaTeMaTHYeCKWX 3HAaHWH Ui pelmeHus 3afad B 00JIacTH
COXPaHHOCTH OKPY)KAroIIed Cpe[pl, TUIAHHPOBAHUS TTOCTYIIKOB M OIIEHKA MX BO3MOXKHBIX ITOCTIEICTBUIH
IUT OKPY’KaroIeil cpenbl, OCO3HAHHWEM TII00aIbHOTO XapaKTepa JKOJOTHYECKUX MPOOIeM U MyTed WX
pelIeHus;

8) apanTanus K U3MEHSIIIIUMCS YCJI0BUSIM COUMAJIBHON U NIPUPOIHOH Cpeabl:

TOTOBHOCTBIO K JEHCTBHAM B YCIIOBHSX HEOIPENENEHHOCTH, IMOBBIIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS y OPYTHX JIFOMEH,
MPUOOpETaTh B COBMECTHOM JEATEIHHOCTH HOBBIE 3HAHUS, HABBIKA U KOMITETEHIINU U3 OITbITA JPYTHUX;

HEO0OXOAMMOCTHIO B (JOPMHPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIe (POPMYITUPOBATH UJEH, TTIOHSITHS,
TUTNOTE3Bl 00 OOBEKTaX W SBICHHUSX, B TOM YHCJIE€ paHee HEM3BECTHBIX, OCO3HABAThH JEPHUINTHI
COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAaIlHMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIUIO Kak
BBI30B, TPeOYIOMNN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIE PEIICHUs U JeUCTBH, POPMYIHPOBAThH U
OLIEHWBATh PUCKH U TIOCIIEACTBHS, (POPMUPOBATH OIIBIT.



METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/bHBIE YHHBepPcATbHbIE YUeOHbIe AeiicTBHSA

Ba3oBble Jlornyeckue 1eCTBUA.

BBISBIISITH M XapaKTepPH30BaTh CYIIECTBEHHBIC MPH3HAKH MAaTEMAaTUYECKHX OOBEKTOB, MOHATHI,
OTHOUICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATh ONpeesieHHs] TOHITHH, YCTaHABIMBAThH
CYIIECTBEHHBIM MPHU3HAK KIacCU(UKAIWK, OCHOBaHHS il 00OOLICHUS W CPaBHEHUS, KPUTEPUH
IIPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBaTh M  NPeoOpa3oBHIBATH  CYXKACHHUS: YTBEpAMTEIbHBIE U
OTpULIATENbHbIC, CTUHUYHBIEC, YACTHBIE U OOLIHNE, YCIOBHEIC;

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUMs B (aKkTax, JaHHBIX,
HAONIONICHUSIX M YTBEPXKICHUSX, NpemIaraTb KPUTEPUU JUIS BBIABICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUHIL;

JleNaTh BBIBOABI C MCIOJAb30BAHUEM 3aKOHOB JIOTMKM, JEIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKIIIOYEHHUH, YMO3aKIIIOYEHUH 110 aHAJIOTHH;

pa3dupath JI0Ka3aTelbCTBA MATEMATHUECKUX YTBEPXKICHWH (IpsMble W OT TMPOTHBHOTIO),
MIPOBOJIUTH CAMOCTOSATENBHO HECTIOKHBIE JOKa3aTeIhCTBA MATEMATHIECKUX (PaKTOB, BHICTPAMBATh
apryMeHTAIMI0, TPHUBOIUTH TPUMEPHl W  KOHTPIPUMEPHI, OOOCHOBBHIBATH COOCTBEHHBIE
pacCyXIeHHus;

BBIOMpATh crocod pemnieHus: yuyeOHOW 3a/auu (CpaBHUBATH HECKOJIBKO BAapHAHTOB pEUIeHUS,
BEIOMpATh HanboJee OAXOJSIININ C YYETOM CAMOCTOSITENBHO BBIICTIEHHBIX KPUTEPHER).

ba3oBble uccienoBarebCKue JeiicTBU:

UCTIONB30BaTh BOMPOCH KaK MCCIEIOBATEILCKUHA HMHCTPYMEHT TIIO3HaHHSA, (HOpMyIHpOBaTh
BOITPOCHI, (PHKCHPYIOLINE TPOTUBOPEUNE, MTPOOIIEeMy, CAMOCTOSITENEHO YCTAaHABIMNBATE HCKOMOE U
IaHHoe, (OPMHUPOBATH TUIIOTE3Y, ApIyMEHTHPOBATH CBOIO MTO3UINIO, MHEHHE;

MIPOBOJHTE 10 CAMOCTOSITENBHO COCTaBJICHHOMY IIJIAHY HECIOKHBIH SKCIEPUMEHT, HEOOINBIIOe
UCCIIEOBAHNE TI0 YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYecKOro OOBEeKTa, 3aBHCHMOCTEH
00BEKTOB MEXIy CO0Oii;

CaMOCTOSITENIFHO (OPMYIIHPOBAaTh O0OOIIEHHS W BBIBOABI 10 pe3yiabTaTaM HPOBEIEHHOTO
HaOTIONIEHNS, MCCIIIOBAHMS, OLEHUBATH JIOCTOBEPHOCTH ITOJIYYEHHBIX PE3yJIbTAaTOB, BBIBOIOB U
00001IeHNH;

MIPOTHO3MPOBATh BO3MOKHOE pa3BUTHE Ipolecca, a TAKKe BBIIBUTATh INPEANOIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undopmaiueii:

BBIIBJIATH HEJOCTATOYHOCTD U U30BITOUHOCTHh MH(OpMAIH, JAHHBIX, HECOOXOAUMBIX AJISI PELICHHS
3aj1a4y;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH MH(POPMALMIO Pa3IUYHbIX
BUJOB ¥ (hOPM NpeacTaBICHUS;

BbIOMpaTh GopMy mpencTaBieHUs] HHGOpMaLUU U WUTIOCTPUPOBAThH PEllaeMble 3aJadd CXEMaMHu,
JrarpaMMaMu, HHOH TpaduKoi 1 X KOMOMHALMSAMUY;

OLEHMBATh HAASKHOCTh HWHGOPMALMU TIO0 KPHUTEPUSAM, NPELIOKEHHBIM YUYUTEIEeM WM
c(OpMyITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHHMKaTHBHBIE YHHBeEPCaAJIbHbIE YUeOHbIe 1eiicTBUS

BOCIIPHHUMATH U (POPMYIMPOBATH CY)KIEHHS B COOTBETCTBHM C YCIOBHSIMU W LIEMSIMH OOLIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M INMCHMEHHBIX TEKCTaX, AaBaTh
MOSICHEHUS 110 XOAY PEIIEHUs 3a/1aui, KOMMEHTHPOBATh MOJIyYE€HHBIA PE3YNIbTAT;

B Xo0Jle 00CYX/IeHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYX)AaeMOi TEeMbI, MPOOIEeMbl, permaeMon
3a/1a4M, BBICKa3bIBaTh WJIEH, HAICIEHHbIE HA INOWUCK PEILEHUs, COMOCTABISITh CBOM CYXKIEHUS C
CY)KIEHHUSMH JPYTUX YYaCTHHUKOB [Hajiora, oOHapyKuMBaTh pa3iiMuuMe U CXOJCTBO IO3MULIUH, B
KOppeKTHOH (opMe HOopMyIIMPOBaTh Pa3HOIIIACHUS, CBOU BO3PaXKECHHUS;



* MPEACTaBIATh Ppe3yiabTaThl pEIICHHs] 3aJadd, OJKCIEPUMEHTa, HCCICIOBAaHUs, MPOEKTa,
CaMOCTOSTEIBHO BBIOMpATh opMaT BBICTYIUIEHHS ¢ YUETOM 3a/a4 Mpe3eHTalud U OCOOCHHOCTEN
ayJIUTOPHH;

*  TOHMMAaTbhb M MCIIOJb30BaTh MPEUMYILECTBA KOMAaHAHOW M MHIMBHIYATbHONH pabOThl IIPH PELICHUH
y4eOHBIX MaTeMaTHYECKHX 3a/1aY;

*  MPUHUAMATH LENb COBMECTHOW NEATEIbHOCTH, IUIAHMPOBATh OPraHU3allUi0 COBMECTHOH PalOTHI,
pacnpenensaTh BUIbI paboT, TOroBapuBaThCsA, 00CYKIATh MPOLIECC U PE3yJIbTaT paboThl, 0000IIATh
MHEHUS HECKOJIBKUX JIFOJICH;

*  y4acTBOBaTh B TPYNNOBBIX popMax paboThl (00CYKAeHHs, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI
W JIpyrue), BBINONHSATH CBOIO YacTh pa0OTHl W KOOPAMHHPOBATH CBOU JCHCTBUSI C JIPYTUMH
YlleHaMH KOMAaHJIbl, OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPHUTEPHUSIM,
cOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerJIﬂTI/lBHI)Ie YHuUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ

Camoopranusanus:
*  CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aITOPUTM pelIeHHs 3aJadu (WM ero 4acTh), BBIOMpATh

crnoco0 pemeHuss C Y4ETOM HMEIOHINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIEHUH ¢ YIETOM HOBOW WH(OpMAITHH.
CaMOKOHTPOJIb, SMOLIHOHAbHBIN HHTENIEKT:

*  BIaJETh CI0co0aMU CaMONPOBEPKH, CaMOKOHTPOJSI TIpollecca W pe3yibraTa peleHHs
MaTeMaTHYeCKOM 3a7jauu;

*  TpenBHIETb TPYOHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIpH pEIICHUH 3aJa4d, BHOCHUTH
KOPPEKTUBbI B JEITENbHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB, HANAEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

*  OLIEHUBaTh COOTBETCTBUE PE3yJIbTaTa AEITENbHOCTH IIOCTABJICHHON €I U YCIOBUSIM, OOBICHATD
IPUYMHBl JOCTHXEHUS WJIM HENOCTID)KEHHUS LeNH, HAaXOAUTh OMIMOKY, JaBaThb OLIEHKY
MIpHOOPETEHHOMY OITBITY.

INPEJMETHBIE PE3YJIbTATBI

K xoHny oOyuenus B 7 kj1acce oOydyaromuiics MOMy4UT CIACIYIOLINE IPEAMETHbBIE PE3YIbTaThI:

Yucsia 4 BbIYMCTICHUS

BbimonuATh, coyeras yCTHbIE M INUCbMEHHbIE MPHEMBI, apu(METHYECKUE IEHCTBUS C
palroHaIbHBIMU YHCIIAMH.

HaxomuTp 3HaueHMS YMCIOBBIX BBIPAKEHWH, NPUMEHSATh Pa3HOOOpa3HblE CIOCOOBI U MPUEMBI
BBIUMCIICHNS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, COAEPKAIMX OOBIKHOBEHHBIE U AECATHYHBIE IPOOH.

[lepexomuTh OT OHOM (POPMBI 3aIMCH YUCEN K APYroi (ImpeoOpa3oBeIBaTh ASCATHIHYIO IPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTH B OECKOHEYHYIO JECATUIHYIO IPOOB ).

CpaBHMBATh U YIOPSIOYMBATH PALMOHAIBHBIE YUCTIA.

OKpyTasTh YHCa.

BbIMONHATE NPUKUAKY M OLEHKY pe3yibTaTa BBIYMCICHUH, OLEHKY 3HAYCHHH YHCIOBBIX
BBIpQKEHHUH. BBIMOIHATE ACHCTBUS CO CTENEHSIMH C HATYypaJbHBIMHU ITOKAa3aTEIIMHU.

[IpuMeHATH NpU3HAKHU ETMMOCTH, Pa3IOKEHHE Ha MHOKHUTEIN HATypaJIbHBIX YHCEI.

Pemate NpakTHKO-OpHEHTHPOBAHHBIE 33/a4M, CBSI3aHHbIE C  OTHOLICHHWEM  BEIIMYMH,
MPONOPLUUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH, WHTEPIPETHPOBATH PE3YJIbTaThl PELICHUs 3a4ad C
y4€TOM OrpaHMYEeHUH, CBSA3aHHBIX CO CBOMCTBAMH pacCMaTpUBAEMBIX OOBEKTOB.

AuredOpanyecKue BbIpayKeHUs1

Hcnonp3oBaTh anreOpandecKyld TEPMUHOJIOTHIO W CHMBOJHUKY, NPHUMEHATH €€ B Mpolecce
OCBOCHUS Y4eOHOro MaTepHara.

Haxonuts 3HaueHms1 OyKBEHHBIX BBHIPQKEHUN IPHU 33IaHHBIX 3HAUCHHUSX NTEPEMEHHBIX.

BeimonusaTe mpeoOpa3oBaHUsl LIEJIOr0 BBIPAKEHHS B MHOTOWIEH IPHUBEICHUEM IOMO0OHBIX
CllaraeMbIX, PACKPBITHEM CKOOOK.



BBINONIHATE YMHOXXEHHE OJHOWIEHA HA MHOTOWIEH M MHOIOWIEHA HA MHOIOWIEH, IIPUMEHSTh
(dhopMyITBI KBapaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyIIeCTBIATh pa3loKeHHEe MHOTOWIEHOB Ha MHOMKHTENU C TIOMOILIBIO BBIHECEHHUS 32 CKOOKH
0011Iero MHOXHTEIS, TPYIITHPOBKU ClIaraeMbIX, IPUMEHEHUs (POPMYJT COKPAIEHHOTO YMHOXKEHUSI.

[Ipumensats mpeoOpa3oBaHUS MHOTOWIEHOB JISl PELICHHUS Pa3NMYHBIX 3aJad U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAJIbHOMN IPAKTUKHU.

Hcnonp3oBaTh cBOMCTBA CTENEHEH C HATypaJbHBIMH IOKa3aTelsiMUA Ul MpeoOpa3oBaHUs
BBIPA)KCHUM.
YpaBHeHHs U HEPAaBEHCTBA

Pewlats nuHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOH, NpPUMEHsAA IMpaBWia Mepexona oOT
HACXOJHOI'0 YPaBHEHHUs K PABHOCWIBHOMY €My. IIpoBepsTh, SBIISIETCS JIM YUCIO KOPHEM YPaBHEHUS.

[IpumensTh Tpaduyueckue METOBI IPH PEIICHUHN JIMHEWHBIX YPAaBHEHUH U MX CHCTEM.

[MonOupate mpuMepsl Map YUCEN, SIBISIONIMXCS PEIICHWEM JIMHEWHOrO ypaBHEHUS C ABYMSI
[IEPEMEHHBIMH.

CTponuTh B KOOPAMHATHOW TJIOCKOCTH I'padUK JMHEHHOTO ypaBHEHHS C JBYMS IepeMeHHBIMH,
MOJB3YSCh TPa(UKOM, IPUBOJUTH IPUMEPHI PEIICHUST YPaBHEHHSI.

PemaTh cucrembl IByX JIMHEHHBIX YpaBHEHHI C IBYMS IEPEMEHHBIMHU, B TOM YHCIIE TPAQUIESCKH.

CocTaBnaTh U pemaTh JUHEHHOE ypaBHEHHE WM CHCTEMY JIMHEMHBIX yYpaBHEHHUU IO YCIOBHIO
3a/1a4d, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y IIOJYyYEHHBIN pe3ysbTar.

DYyHKUNHU

N3obpaxxath Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIONIME 3aJlaHHBIM KOOpIMHATAM,
Jy4H, OTPE3KH, MHTEPBAJIbI, 3AMICHIBATH YUCIOBBIE TIPOMEKYTKH Ha are0pandecKoM SI3bIKeE.

OTMedaTh B KOOPAWHATHOHM IUIOCKOCTH TOYKH TO 33JaHHBIM KOOpJAWHATaM, CTPOUTH IpaduKu
nuHeHHBIX QyHKIui. CtpouTts rpaduk GyHKINHU y = [X|.

OnuceiBaTh C MOMOMIBIO (PYHKIHWHA H3BECTHBIE 3aBHCHMOCTH MEXKIY BEIMYWHAMHU: CKOPOCTH,
BpeMsl, pacCTOsIHHE, IIeHa, KOJINYECTBO, CTONMOCTb, TPON3BOINUTEIbHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTh 3HadeHne GYHKITUHN 10 3HAUCHHIO €€ apryMEeHTa.

ITorumate Tpadudeckuil CrmocoO TMPEACTABICHHUS W aHamu3a WHPOPMAIUW, W3BIEKATh U
HWHTEPIPETUPOBATH HHPOPMAIIMIO U3 TPAPHUKOB pealibHBIX MPOIIECCOB M 3aBUCHMOCTEH.

K koniry oOyueHus B 8 kiaacce oOydaromuiics MOMYYUT CIEMYIONIUE MPEAMETHBIE PE3yIbTATHI:

Yucsa 4 BbIYMCTICHUS

Hcnonp30oBaTh HavabHBIE MPEICTABICHUS O MHOXKECTBE JICHCTBUTEBHBIX YHCEI JUTSI CPAaBHEHMS,
OKPYTJIEHHS U BBIUMCIIEHUH, N300pakaTh JeHCTBUTENbHBIE YHCIIAa TOYKAMH HAa KOOPIUHATHOMN IPSMOHN.

[IpumensaTs mOHATHE apu(PMETHIECKOTO KBAJAPATHOTO KOPHS, HAXOMUTH KBAJIpaTHBIE KOPHM,
WCIONB3YS TIPH HEOOXOIUMOCTH KaJIbKYIATOP, BBITOMHATH MPeoOpa3oBaHMs BBIPAKEHUH, COIEpPKAIINX
KBaJpaTHbIC KOPHU, UCHOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucy OONBIIMX W MaJbIX YMCEN C ITOMOIIBIO JECATUYHBIX JAPOOEH M CTeneHen
yucna 10.
Anredpanyeckue BbIpasKeHU s

[IpuMeHATs TOHSATHE CTEIMEeH! C LENbIM ITOKa3aTelleM, BBITOMHATH MPeoOpa30BaHUs BHIPAKEHHUM,
COJIEpKAIINX CTENEHH C IEITBIM MTOKa3aTeNeM.

BreImonHATE TOXIECTBEHHBIE MPEoOpa30BaHUS PANMOHAIBHBIX BBIPAKEHWH HAa OCHOBE IPABHUII
NEMCTBUI HaJl MHOTOYIEHAMH U alNTreOpanvdecKuMu ApoOsSMu.

PacknanpiBaTh KBaAPATHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumeHsaTs TpeoOpa3oBaHUS BBIPAKEHUHN [UIS PEUISHWsS pa3id4yHBIX 3a]a4 M3 MaTeMaTHKH,
CMEXKHBIX TIPEJIMETOB, U3 PEAIbHOU MTPAKTHKH.
YpaBHeHHS M HEPABEHCTBA

Pemate nuHeliHbIe, KBaJpaTHBIE ypaBHEHHs U PAallMOHAIBHBIE YPaBHEHUS, CBOASIIUECS K HUM,
CHCTEMBI JIByX YPaBHEHHI C ABYMS TIePEMEHHBIMH.

[IpoBoauTe mpocTeiiivie HCCAEAOBAHUS YpPaBHEHUHM M CHCTEM YpaBHEHMM, B TOM YHCIE C
MpUMEHEHNEM TpadUyecKux IMPeNCTaBIeHUl (yCcTaHaBIMBAaTh, WMEET M YpaBHEHUE WIH CHCTEMa
YpaBHEHUH pelleHus], €CII UMEET, TO CKOJIBKO, U Ipouee).



[lepexonuTh OT cioBecHOW (GOPMYIUPOBKH 3aJaudl K €€ aiareOpandeckoil MOAENTH C TOMOIIBIO
COCTaBIICHUsI YPaBHEHHS WIIM CUCTEMBbl YpPaBHEHHI, HHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM
3aJa4uu MOMyYeHHBIN pe3ysbTar.

[IpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB MJsl CpPaBHEHUS, OLEHKM, pellaTh JHHEHHBIC
HEpaBEHCTBA C OIHOW IMEPEeMEHHOW M HMX CHCTEMbl, JaBaTh IPa(UUecKyl0 HIUTIOCTPALUI0 MHOXKECTBa
pelleHnii HepaBeHCTBA, CHCTEMbI HEPABEHCTB.

DYyHKUNHU

[lonumarh u HCMONB30BaTh (DYHKIHMOHATBHBIC TOHATHUS W S3BIK (TEPMUHBI, CUMBOJIHYECKHE
0003HAYEHMsI), ONpPEACIsITh 3HadeHHWe (YHKIMH 10 3HAYCHUIO apryMeHTa, OIpPEACTSITh CBOWCTBA
¢byHKIUY 110 e€ rpaduKy.

Crpouts TpaduKy deMeHTapHBIX GYHKIUH BUIA:
y=k/x, y=x2, y=x3,y = x|, y = VX, OIIHCBIBATH CBOICTBA YHCIOBOH (DYHKIHH 110 €& rpaduKy.

K koHIty oOyueHust B 9 Kjacce 00yUarOUIUICS MOMYYUT CICAYIOIINE IPSIMETHBIE PE3YJIbTAThI:

Yucaa ¥ BIYHCIEHHSA

CpaBHUBATH U yNOPAI0YNBATH PAI[MOHANBHBIE U UPPALOHAIBHBIC YHCA.

BremomaHATh apH(i)Me’TI/I‘IeCKI/Ie )IeflCTBPIH C palvoOHAJIbHBIMH 4YHCJIaMH, COUY€TasA YCTHBIC H
ITMCBbMCHHBIC HpI/IéMLI, BBITIOJIHATH BBIYHCIICHUA C UPpPpAlMOHAIIBHBIMH YHCIIaMU.

HaXOIII/ITB 3HAYEeHHsI CTEleHeld ¢ OEJIBIMU I1I0OKA3aTCIIIMU U KOpHeﬁ, BBIYHCIAThE 3HAYCHUA
YHCJIIOBBIX BBIpa)KeHPIfI.

OprT.HS[TB HeﬁCTBHTeHBHBIe 4uciia, BBIINOJHATH NMPUKUIAKY PpE3yJibTaTa BI)I‘IPICJ'[GHHfI, OLCHKY
YHCJIIOBBIX BBIpa)KeHPIfI.

YpaBHeHHS H HEpaBEHCTBA

Pemats nuHelHblE M KBagpaTHbIE YpaBHEHUs, YpPaBHEHMs, CBOAALIMECS K HHUM, NPOCTEHINUE
IpOOHO-palOHAIbHBIC YPaBHEHUS.

Pemate cucrembl IBYX JMHEMHBIX ypaBHEHUH C ABYMsI II€PEMEHHBIMH U CHUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX O/IHO YPaBHEHUE HE SIBJIACTCS JINHEHHBIM.

Pemath TekcTOBBIE 3a1auK aNreOpandeckuM CliocoOOM € IIOMOLIBIO COCTABJIEHHS YPaBHEHUS WU
CHCTEMBI JIByX YPaBHEHUH C IBYMS I1€PEMEHHBIMH.

IIpoBoauTh mnpocTeillime ucciaeAoBaHUS YpaBHEHMH W CHUCTEM YpaBHEHHH, B TOM YHCIE C
IpUMEHEHHEeM Trpaduyeckux MNpeacTaBieHuil (ycTaHaBIMBaTb, MMEET JM YpPaBHEHHE WM CHCTeMa
YPaBHEHUH PEIIEHUs], €CTIM UMEET, TO CKOJIBKO, U IIpoUee).

PemaTs nuHelHbIE HepaBeHCTBA, KBaApaTHBIE HEPABEHCTBA, M300pa’kaTh PEIICHHE HEPABEHCTB
Ha YUCIIOBOH MPSIMOM, 3alIMCHIBATh PELICHNE C TOMOIIbIO CHMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAJIPaTHOE
HEpaBEHCTBO, N300paXkaTh PELICHNE CUCTEMbI HEPABEHCTB HA YHCIIOBOM IPSMOH, 3aIlIMChIBATh PEILICHHUE C
MTOMOIIBIO CHMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA MPH PELLICHUHU Pa3IMYHbIX 3a1a4.

DOYyHKUMHU

PacnosznaBath (yHKIMHM H3y4yeHHBIX BHAOB. lloKa3blBaTh CXEMaTHYECKH PACIOIOXKEHHE Ha
KOOPIMHATHOW MJIOCKOCTH IpadukoB GpyHkimi Buga: y =kx, y=kx+b,y=k/x,y=ax2 +bx+c,y =
X3,y =VX, y = x|, B 3aBHCHMOCTH OT 3HA4YCHHI KO3 (HIHEHTOB, OMACHIBATH CBONCTBA (hyHKIIHIA.

Crpouth 1 U300paxaTb CXeMaTHYECKU I'paQUKd KBAAPATUYHBIX (YHKIMH, ONMKUCHIBATH CBOWCTBA
KBaJPaTHUHBIX (QYHKUHUH 110 UX rpaduKam.

PacnosnaBate kBagpaTuuHyro (yHKUHIO 1O (OpMyIe, MPHUBOAUTH HPUMEPBI KBAAPATUUHBIX
(GYHKUMH U3 peanbHON XKU3HH, PU3UKH, TEOMETPHH.

YucJi0BbIe OC1€10BATeILHOCTH U NPOrpeccuu

PacnoznaBaTh apuMeTHUECKYl0 M TE€OMETPHUYECKYI0 HPOIPEecCHH MpH Pa3HBIX CIOco0ax
3aaHHA.

BbIMONMHATE BBIUMCIEHUS C HCIOJAb30BaHUEM (GOPMYJT N-TO WieHa apUPMETHYECKOH H
re€OMETPUYECKOH MPOrpeccuii, CyMMBI MIEPBBIX N YICHOB.

U3o0paxath 4iieHbl 10CIEA0BATEIbHOCTH TOUKAMHU Ha KOOPAWHATHOH MIIOCKOCTH.

Pemats 3amaum, cBA3aHHBIE C YMCIOBBIMHU IIOCJIEHOBATEIBHOCTSMH, B TOM YHWCIE 33/a4d M3
peabHOM KU3HM (C MCIIOJIB30BAHUEM KaJIbKYJISITOpa, HIM(POBBIX TEXHOIOTHIA).




TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne n/m HaunmenoBanue KosunuyecTBo yacon JyekTpoHHBIE (LM (POBHIE)
pasaesioB H TeM Beero | Komtp. | Ipakr. | 00pasoBaTelbHbIe pecypebl
IporpaMmal padoTsl | padoThI
1 Yucia 1 BRIYKACICHMS. 18 1 bu6moreka [JOK
ParmonanbHbIC Yricia https://m.edsoo.ru/7f415b90
2 AnreOpandeckue 44 3 bubmmoreka [JOK
BBIPKCHHSI https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 21 1 bubnuotexa [JOK
HepaBeHCTBa https://m.edsoo.ru/7f415b90
4 Koopmunatse! n 13 bubmuoreka [JOK
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b90
5 IMToBTOpeHue U 6 1 bubnuotexa [JOK
00001EHNEe https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB 102 6 0
110 ITPOTPAMME
8 KVIACC
Ne | HaumenoBaHue pa3iesioB U KoauuecTBO 4acoB dnekTpoHHbIE (LU(PPOBLIE)
n/n TeM MPOrpamMMbl Bcer | Kourp. | ITpakr. oGpa3oBaTejbHbIE Pecypchbl
0 padoThl | paboThI
1 Uucna v BIYKCIICHHS. 15 bu6mmoreka [IOK
KBaapaTtHbie KOpHH https://m.edsoo.ru/7f417af8
2 Yucna v BBIYKCIICHHS. 7 bu6moreka [IOK
CTerneHsp ¢ 1eabM https://m.edsoo.ru/7f417af8
MoKasaresiem
3 AnreOpanveckue 5 1 bubnuorexa [JOK
BhIpakeHus. KBaaparHsiii https://m.edsoo.ru/7f417af8
TpEXUJIEH
4 AnreOpanveckue 15 1 bubmuoreka [JOK
BBIPAKEHUS. https://m.edsoo.ru/7f417af8
Anrebpaunveckas 1poOb
5 YpaBHeHus u HepaBeHCTBa. | 15 1 bubmuoreka [JOK
KBaaparHbie ypaBHCHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHcTBa. | 13 bubmuoreka [JOK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHeHHs U HEpaBeHCTBa. | 12 1 bubmmoreka [JOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8
8 Oynkuuu. OCHOBHBIE 5 bu6mmoreka [IOK
TTOHSTHUS https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yucnossie 9 bu6mmoreka [IOK
byHKITUU https://m.edsoo.ru/7f417af8
10 | [HoBTOpenue u oboOIIEHNE 6 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
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9 KJIACC

Ne HanMeHoBaHue pa3iesion KoauuecTBO 4acon DJieKTpoHHbIe (LU(pPOBBIE) 00pa3oBaTeIbHbIE
n/n H TeM NMPOrpaMMbl Bcero | Konrp. | IIpakr. pecypchl
patoTbl | padoThI

1 Uucna ¥ BRIYUCIICHHUS. 9 bubmunoreka LIOK
JlelicTBUTENIbHBIC YHCIIa https://m.edsoo.ru/7f419d08

2 YpaBHeHUs U 14 1 bubnuorexa [IOK
HEPaBCHCTBA. https://m.edsoo.ru/7f419d08
YpaBHEHUs C OTHOMU
MIEPEMEHHOM

3 YpaBHeHUs 1 14 1 bubnuorexa [IOK
HepaBeHCTBa. CHCTEMBI https://m.edsoo.ru/7f419d08
YpaBHEHUU

4 YpaBHECHHS U 16 1 bubmmoreka [JOK
HEpPaBCHCTBA. https://m.edsoo.ru/7f419d08
HepaseHnctBa

S OyHKIUH 16 1 bubmuoreka [IOK

https://m.edso0.ru/7f419d08

6 Yucnosbie 15 1 bubnuoreka [JOK
MOCJICIOBATEILHOCTH https://m.edsoo.ru/7f419d08

7 [ToBTOpEHME, 18 1 bubmmoreka [IOK
000011EHME, https://m.edsoo.ru/7f419d08
CHUCTEeMaTH3allusl 3HAHUI

OBIIEE KOJIMYECTBO 102 6 0

YACOB I10 ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Anre6pa, 7 kimacc/ MakaperaeB F0.H., Munarok H.I'., Hemkos K.W. u npyrue; moa peaakmuei
Tenaxosckoro C.A., AkuuonepHoe o6mectBo «3narensctBo «IIpocBemienue»

» Anre0Opa, 8 kiracc/ Makaperaes F0.H., Munarok H.I'., HemkoB K.W. u npyrue; moa peaakiuei
Tenaxosckoro C.A., AkuuonepHoe o6uiectBo «M3narensctBo «IlpocBemienue»

» Anrebpa, 9 knacc/ Maxkapsiue F0.H., Munmiok H.I'., Hemkos K.U. u apyrue; noa penakiuei
TensikoBckoro C.A., AkinonepHoe o6miectBo «M3narenscTBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIbI JISA YYUTEJIA

METOANYECKOE TOCOOHE JUIsl YUUTEIIS;
JAUAAKTUYCCKUE MaTCpUaJIbl,

pabouue TeTpaam;

TEMATHYCCKUEC TCCTHI,

KOHTPOJIBHBIC 1 CAMOCTOATEIIbHBIC pa60TBI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://resh.edu.ru
bubmuoteka [{OK https://m.edsoo.ru



