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HOACHUTEJBHASA 3AIIUCKA

Anrebpa sBiIsSIETCS OJJHUM U3 ONOPHBIX KYpCOB OCHOBHOI'O 00IIero o0pa3oBaHus: OHa 00ECIEUNBAET U3YUEHHUE APYTUX JAUCLHHUILINH, KaK
€CTECTBEHHO-HAY4YHOI'0, TaK U TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO JIJIsl MPOAODKEHUs 00pa30BaHMs M B TIOBCEIHEBHOM KU3HU.
Pa3zBuTre y oOydarommxcsi Hay4HbIX MPEICTaBIECHUI O MPOUCXOXKIEHUH M CYIIHOCTH anredpanueckux a0CTpaklIMid, crocobe OTpakeHHs
MaTeMaTUYeCKO HayKoO#l SIBJCHUH U MPOIECCOB B MPHUPOJE U OOLIECTBE, POJIM MATEMAaTHUYECKOr0 MOJIEIHMPOBAHUS B HAYYHOM IMO3HAHUH U B
MPAaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHS U KAYECTB MBIIIJICHHS, HEOOXOAUMBIX JJIs a/JalTaliid B COBPEMEHHOM
udpoBom obecTBe. VM3yuenune anreOpsl oOecriedrBaeT pa3BUTHE YMEHHs HAOIIOAaTh, CPABHUBATH, HAXOAMTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILUIEHUS, CIIOCOOHOCTH apryMEeHTHPOBAHHO OOOCHOBBIBaTb CBOM JEWCTBHS M BBIBOABI, (POPMYJIUPOBATH YTBEPKICHUS.
OcBoeHue Kypca ajireOpsl o0ecreunBaeT pa3BUTHE JOrMYECKOr0 MBIIUIEHUS 00Y4arolUXCcs: OHU MCIOJb3YIOT JE€AYKTUBHBIE U UHAYKTHBHbBIE
paccyxneHusi, o000IlIeHNe U KOHKpETH3allhio, abcTparupoBaHue M aHasoruto. OOyueHue anreOpe NpeanosaraeT 3HAYUTENbHBIH 00BbEM
CaMOCTOSITEJIbHON JI€ATEIbHOCTH OO0YyYaIoLMXCs, MO3TOMY CaMOCTOSATEIbHOE pEIIEHUE 3ajay SBJIETCSA peasin3aluell AesiTeIbHOCTHOIO
MPUHLIAIIA O0YYEHUS.

B cTpykType mnporpamMmbl y4eOHOro Kypca «Auredpa» s OCHOBHOrO oOmero oOpa3oBaHHsS OCHOBHOE MECTO 3aHHMAIOT
COZIep)KaTeIbHO-METOMUECKIE IMHUM: «YUHnCIa U BBIUMCICHUSN», «ANreOpandyeckue BhIpaXeHUs», « Y paBHEHUS U HEPaBEHCTBa», « DYyHKLIUN.
Kaxxnas U3 3TuX cofepkKaTreabHO-METOANYECKUX JTMHUN pa3BUBACTCS HA MPOTSDKEHUU TPEX JIET U3yUeHHs Kypca, B3aUMOJEHCTBYS ¢ IpYTMMHU
ero NMHUAMHU. B Xozme wu3yueHHs ydeOHOro Kypca OOy4aromMMCSl NPUXOAUTCS JIOTHYECKH pPacCykAaTh, MCHOJIb30BaTh TEOPETUKO-
MHOXECTBEHHBIH sI3bIK. B CBSI3U € 3THM B IporpaMMmy y4eOHOro Kypca « Anredpay» BKIIOUEHB HEKOTOPBIE OCHOBBI JIOTHKH, ITPECTaBICHHBIE BO
BCEX OCHOBHBIX pasjeliax MaTeMaTH4ecKoro oOpa30BaHUS U CIIOCOOCTBYIOLIME OBJAJEHUIO OOYydYalOUIMMHUCS OCHOB YHHBEPCAJIbHOIO
MaTeMaTH4ecKoro si3bika. CopepKaTelbHOM M CTPYKTYpHOM OCOOEHHOCTHIO yuyeOHOro Kypca «AnreGpa» sBIsSETCS €ro WHTErpHUpPOBAHHBIH
XapakTep.

Conepxanue TMHUM «Yucia ¥ BBIYUCIECHUS» CIY)KUT OCHOBOHM [UId JlabHEHIEro U3yuyeHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y
00y4Jaroumxcss JOrMUECKOro MbIIUIEHUs, (OPMUPOBAHUIO YMEHHUs I10JIb30BaThCsA aIrOPUTMAaMHU, a TAaKKe HPUOOPETEHUIO IPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JI MOBCEAHEBHOM >KM3HU. Pa3BuUTHE MOHATUSA O 4YMCIIE HA YpPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs CBSA3aHO C
pallMOHAJBHBIMM U HPPALMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM IIPEICTABICHUH O JEHCTBUTENBHOM 4YHCIE. 3aBepLIeHHE OCBOCHUS
YHUCJIOBOM JIMHUH OTHECEHO K CPeIHEMY 0011eMy 00pa30BaHHUIO.

ConepxaHue ABYX anredpandyecKkux JIUHUN — «Ajdredpandeckue BBIPAXKEHUS» M «YPaBHEHHMs W HEPABEHCTBA» CIOCOOCTBYET
(opMUpPOBaHUIO Yy OOyYarOLIMXCS MaTeMaTHYECKOro ammapaTa, HeoOXOOUMOro AJis pelIeHUs 3aJad MaTEeMaTUKH, CMEXKHBIX MPEAMETOB U
MIPaKTUKO-OpPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHEe OCHOBHOro o0uiero oopa3oBaHus y4yeOHbIN MaTepuas rPyHIUpPyeTcss BOKPYT pallOHAIbHbIX
BbIpaXKeHU. AsreOpa JeMOHCTPUPYET 3HAaUeHHE MaTEeMAaTUKU KakK sI3bIKa JIJIs1 IOCTPOCHUS MaTeMaTUYECKUX MoJiesei, OMMcaHus IPOLECCOB U
SIBJICHUH peasbHOro mupa. B 3amaun oOyuenus anredpe BXOAAT TakkKe JalbHEHIIee pa3BUTHE allrOPUTMUYECKOTO MBIIUIEHUS, HE00X0IUMOro,
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B YaCTHOCTH, JUJIsl OCBOCHMS Kypca HH(OpMATUKH, U OBJIajIeHNE HaBBIKAMH JIEJYKTUBHBIX paccyxkaeHuil. [lpeodpazoBanue CUMBOJIBHBIX (OpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K MAaTEMaTHUYECKOMY TBOPUYECTBY.

Conepxanre (pyHKIMOHAIBLHO-TpaUUECKON JIMHUU HALlEJIEHO Ha MOJy4YyeHHe OOydarolMMHUCA 3HAHMM O (YHKUMSX KaK BakKH eiIei
MaTeMaTUYeCKON MOJAENH s OINHCAaHUS W MCCIEAOBAHMS Pa3HOOOpa3HBIX MPOLIECCOB U SBIEHWM B mpupoae M odiiectBe. M3ydeHue
MaTepuaia CrocoOCTBYeT Pa3BUTHIO y OOYy4YaIOIIUXCS YMEHHUS HCIOJIb30BaTh pa3iMuYHbIE BbIpa3UTEIbHBIE CPE/ICTBA S3bIKAa MATEMaTUKH —
CIIOBECHBIE, CHMBOJIMUECKHE, IpaduuecKkre, BHOCUT BKJIaJ B (OPMHUPOBAHUE MPEICTABICHUN O PO MaTeMaTUKU B Pa3BUTHH UBUIM3ALUU U
KYJbTYpBI.

CornacHo yuyeOHOMY IJIaHy B 7—9 KJlaccax M3ydaeTcsi y4eOHBINH Kypc «Anredpa, KOTOPBIH BKIIOYAET CIEAYIONIME OCHOBHBIE Pa3Jleibl
copepxanus: «Hucna v BeIYMCIIEHUN», «ANreOpandeckue BhIPaKEHUS», « Y paBHEHUS U HEPABEHCTBaY, «DyHKINNY.

Ha usyuenue yue6HOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 ygaca (3 gaca B Henemo), B 8 kinacce — 102 yvaca (3
yaca B Hezienmno), B 9 kiaacce — 102 gaca (3 yaca B HEZENIO).



COJEPXAHUE OBYYEHUASA

7 KJIACC

Yucia v BIYHCTICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATHYHbIE, TEpeXol OT OJHOM (opMbl 3amucu apodeit K Apyroil. [loHsTHe panuoHaIbHOrO 4HCIa, 3alKCh,
CpaBHEHHUE, YIOPAJOUYMBAHNUE PAllMOHAIBHBIX uncel. AprudMeTnueckue AeiCTBUS ¢ pallMOHAIbHBIMH unciaaMu. Perenue 3anad U3 peanabHON
MPAaKTUKHN HA YaCTH, Ha IPOOH.

Crenenb ¢ HaTypaJbHBIM IOKa3aTeJEM: OIpe/elIeHnEe, TPeoOpa3oBaHue BBIPAXKEHUI Ha OCHOBE ONpPEAENEHHs, 3aliCh OOIBIINX YNUCET.
[IporneHTsl, 3anuch TPOLEHTOB B BUJIE€ ApOOU U JpoOH B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3ajauM Ha MPOLIEHTHI, PEIIEHUE 3a/1ay U3 peaabHOU
IIPAKTUKH.

[TprMeHeHu e NPU3HAKOB JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATypaJIbHbIX YU CEJL.

PeanbHble 3aBUCUMOCTH, B TOM YMCIIE IpsIMas U 00paTHas MPONOPLIUOHAIBHOCTH.

Anredpanyeckue BbIpasKeHUs

[TepemeHHBIE, YUCIIOBOE 3HAYEHHE BBIPAKEHUS C IepeMeHHOW. JlomycTuMble 3HaueHHUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH
MEXIy BeIMYMHaMH B Buje (opmynsl. Berumcinenus mno dopmyinam. IIpeoOpa3oBaHue OyKBEHHBIX BBIPAKEHHH, TOXIECTBEHHO paBHBIE
BBIpa)KEHMsI, IPaBUJIa IPe0OPa30BaHUs CYMM M IPOU3BEACHUH, TPaBUiIa PACKPBITUS CKOOOK U MIPUBEACHUS MOAOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHU C HATYypaJIbHBIM I1OKA3aTEIEM.

OpnHounensl U MHorouwieHsl. CteneHb MHorowieHa. CliokeHUE, BBIYUTAHHE, YMHO)KEHHE MHOrO4YJIeHOB. DOpMyJibl COKPAIIEHHOTO
YMHOXKEHHUS: KBaJpaT CYMMBI U KBaJpaT pa3HOCTH. Popmyiia pa3HOCTH KBaIpaToB. Pa3noxkeHre MHOrOuJIEHOB HA MHOKUTEIH.

YpaBHeHHsI U HEPABEHCTBA

YpaBHeHUE, KOPEHb YpaBHEHUS, ITpaBuia Mpeodpa3oBaHusl ypaBHEHHs, pABHOCUILHOCTh ypaBHEHUI.

JluneliHoe ypaBHEHHUE C OJHOM NMEPEMEHHOM, YMCIIO KOpPHEH JMHEWHOrOo YpaBHEHHS, pellleHHe JHHEHHbIX ypaBHeHuil. CocraBieHue
YPaBHEHHII 110 yCIIOBHIO 3aJaui. Pemenne TeKCTOBBIX 3a/1a4 C IOMOLIbIO YPaBHEHUM.

JluneiHOe ypaBHEHHE ¢ IByMsl IIepeMEHHbIMU U ero rpapuk. Cucrema IByX JIMHEHHBIX ypaBHEHUH C JBYyMs IepeMeHHbIMU. PerieHue
CHCTEM YpaBHEHHH criocoOoM moacTaHoBKH. [IprMeph! perieHust TEKCTOBBIX 33a/jay € TIOMOLIBIO CUCTEM ypaBHEHUH.

D yHKIUAN

Koopaunara Touku Ha npsMoi. YuciioBele MPOMEXYTKH. PaccTosiHME MeKy IBYMsI TOYKaMH KOOPAMHATHON IPSAMOM.

[TpsmoyronbHas cuctema koopauHaT, ocu OX u Oy. AGcuucca U opAMHATa TOYKM Ha KOOpAUMHATHOH miockoctu. [lpumeps! rpagukos,
3alaHHBIX opmysamu. UteHue rpagukoB peanbHbIX 3aBucuMocTel. [lonstue pynkuuu. I'papux ynxnuu. CoiictBa ¢yHkuuil. Jluneiinas
bynkuus, e€ rpaduk. I'padux dynkuun y = |X|. ['padudeckoe pelieHre TMHSHHBIX YPABHEHHI H CHCTEM JIMHEHHBIX YPAaBHCHHUI.



8 KJIACC

Yucsia v BHIYUCTCHUSA

KBanpatublii kopeHs u3 uncina. [loHsTe 06 uppanroHanbHOM yncie. JlecaTuuHble NpUOMIKEHNs MppaloHalbHbIX yncen. CBolicTBa
apudMeTHuecKuX KBaJpaTHBIX KOPHEH M HMX NPUMEHEHHE K MpeoOpa3oBaHHUIO YUCIOBBIX BBIPAKEHHM U BbIUMCIEHUSAM. JlelicTBUTEIbHBIE
YuUCIa.

CreneHsb ¢ LeabIM MOKa3aTeneM u e€ cpoiictBa. CTaHJapTHAsI 3alIMCh YUCIIA.

Anredpanyeckne BbIpasKeHHs

KBanpatHblil TpEXUIEH, Pa3JIOKEHUE KBAIPATHOT O TPEXUIEHA HA MHOXKHUTEIIH.

Anre6pandeckas 1po0b. OcHOBHOE cBOMCTBO anredpanyeckoit 1pobu. CioxeHue, BBIYMTaHUE, YMHOKEHHE, JelIeHHe alreOpandeckux
npobeii. PanironanbHble BIpaskeHUs U MX IPeoOpa3oBaHUE.

YpaBHeHusI 1 HEPAaBEeHCTBA

KBagpatnoe ypaBaenue, ¢popmyia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenne ypaBHeHuid, CBOAAIINXCS K JIMHEWHBIM U
kBajapaTHbIM. [Ipocreiire 1poOHO-paliMoHaIbHbIE YPaBHEHHUSL.

I'paduueckas nHTEpIpeTaUs YpaBHEHUI C JBYyMS IIEPEMEHHBIMU M CHCTEM JIMHEWHBIX YpaBHEHHUH ¢ IByMs nepeMeHHbIMU. [Ipumepsl
pELIEHNS CUCTEM HEJIMHEWHBIX YPABHEHHM C IBYMS IIE€PEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anreOpanvdecKuM CriocoOoM.

YucioBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OfHON NepeMeHHON. PaBHOCHIBHOCTh HEpaBEHCTB. JIMHEHbIE HEPAaBEHCTBA C
oJlHOM nepeMeHHOM. CHCTEeMbl TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DyHKUHMH

[Toustue pynxuuu. OG1aacTh ONpeaesIeHUs U MHOXKECTBO 3HaueHUH pyHKIuU. CriocoObl 3a1aHust QyHKIMHA.

I'paduk pynxuuu. Yrenue cpoiicts GpyHkiuu o e€ rpaduky. [Ipumeps! rpadukoB GyHKIMHA, OTpaxarolMX pealbHble IPOLECCHI.

DYHKIIHH, ONHUCHIBAONIHE IPAMYIO H 0OPATHYIO MPOIOPLHOHAIBHBIE 3aBUCHMOCTH, HX rpaduku. OyHkimu y = X2,y = X3,y = VX, y=|x].
I'padpuueckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHU.

9 KJIACC

Yucsia 1 BHIYUCTCHUSA

PanmonanbHble YKcia, UppalMoOHaIbHbIE YHCIA, KOHEUHbIE U OECKOHEUYHBbIE NeCATHUHbIE 1po0u. MHOXKECTBO JEHCTBUTEIIBHBIX YHUCEI,
NeWCTBUTENbHBIE YHClIa KaK OECKOHEUHbIE JAeCITUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXK]Y MHOXKECTBOM J1€HCTBUTEIBHBIX
YUCeJ U KOOPAWHATHOM IPsMOil.



CpaBHeHHE TEeHCTBUTENBHBIX YHCEll, apu(METHIECKIE TEHCTBUS C el CTBUTEILHBIMH YUCITAMU.

Pazmepsl 00BEKTOB OKPY’KAOLIEr0 MUPA, JJIUTEIBHOCTH IIPOLIECCOB B OKPYKAIOIIEM MUDE.

[TpubnuxkEHHOE 3HaYEHUE BEIMYNHBI, TOYHOCTh Npubmxkenus. Okpyriaenue yncen. [Ipukuaka u oeHka pe3yiabTaToB BEIYMCIEHUH.

YpaBHeHMs M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemenne ypaBHEHM, CBOIAIINXCS K IMHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHM, CBOAAIIMXCS K KBaApaTHbIM. bukBaapatHoe ypaBHeHue. [IpuMepsl penieHus: ypaBHeHUI
TPETbEU U YETBEPTON CTEIEHEN PA3JIOKEHUEM HA MHOXKUTEIN.

Pemenne qpoOHO-paniioOHaIBHBIX ypaBHEHUH. Pemienne TeKCTOBBIX 3a/1a4 anre0panyeckiuM METOIO0M.

VYpaBHeHUE ¢ OBYyMs NEPEMEHHBIMH U €ro rpaduk. PemeHue cucteMm IByX JIMHEHHBIX ypaBHEHUH C JByMs IlepeMeHHbIMH. Pemenue
CHCTEM JIBYX ypaBHEHHUH, OJHO U3 KOTOPBIX JMHEHHOE, a Ipyroe — BTOPOM cremeHu. ['paduueckas MHTEpIpeTalus CUCTEMbl YPaBHEHUH C
JBYMS IIE€PEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anreOpanvdecKuM CrocoOoM.

YucioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nuHelHBIX HEPABEHCTB C OAHOW NEepeMeHHOoW. PelieHne cucTeM JIMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHoi. KBajgpaTHbie
HepaBeHCTBa. [ paduueckas HHTEpIpETaIis HEPAaBEHCTB U CHCTEM HEPAaBEHCTB C ABYMS IIEPEMEHHBIMHU.

DOyHKUNH

KBanparnunas ¢pynkuusi, e€ rpaduk u cBoiictsa. [lapabona, KOOpAWHATHI BEPIIMHBI TapaboIbl, OCh CAMMETPUU MapadoIbl.

I'padukn Gynxumit: y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = |X|, u ux cBoiicTsa.

YuciioBbIe M0CJIEI0BATEBHOCTH U NPOIPECCUH

[ToHsITHE YMCTIOBO TIOCIIEIOBATEIHHOCTH. 3a/IaHHE TIOCIEIOBATEIFHOCTH PEKYPPEHTHON (OpMYIIOi i GopMysoi N-ro diieHa.

ApudmeTtnueckas u reomerpuueckas nporpeccuu. @opmyssl N-ro dieHa apuMeTHUecKol U IeOMETPUUYECKOM MpOrpeccuid, CymMMbl
IIEPBBIX N YJICHOB.

N300pakeHrne dieHOB apu(METHUYECKOW M TEOMETPHUYECKOM NPOrpeccHMii TOYKaMH Ha KOOPJAMHATHOW TUIOCKOCTH. JIMHEHHBIA U
SKCIIOHEHIMAIBHBIN pocT. CI0KHbIE TPOLEHTHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA IIPOI'PAMMBLI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE
OCHOBHOT'O OBHIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPe3yJbTaThl OCBOCHHUS MTPOrPaMMBbI Y4eOHOT0 Kypca « Anredpa» XapakTepu3yrTCs:

1) naTrppoTHYecKoe BOCIIUTAHHE:

IPOSIBJICHUEM MHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCUICKON MaTEMAaTHKH, IIEHHOCTHBIM OTHOILIEHUEM K JOCTUXKEHHSIM POCCUMCKUX
MaTEMAaTUKOB U POCCUHCKOM MaTeMaTU4EeCKON HIKOJIbI, K HCIOJIb30BAHUIO ATHX JOCTH)KEHUH B APYTUX HAyKaxX U MPUKIAIHBIX cepax;

2) rpaxIaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

FOTOBHOCTBIO K BBINOJIHEHHIO OOS3aHHOCTEH Ipa’kJaHMHA M peaM3alMy €ro IMnpas, IPEICTABICHUEM O MaTEMaTHUYECKMX OCHOBax
(YHKIIMOHUPOBAHUS Pa3JIMUHBIX CTPYKTYp, SIBJEHUH, MPOLENYp I'Pa)AaHCKOro oOlecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXJCHHMIO 3THYECKUX NpoOJieM, CBA3aHHBIX C MPAKTUYECKHMM IPUMEHEHUEM JOCTH)KEHUH HayKd, OCO3HAHHEM Ba)KHOCTU MOPAJIBHO -
9TUYECKUX NIPUHIUIIOB B JEATEIBHOCTH YYEHOIO;

3) TpyaA0BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE YYacCTHE€ B pPEIICHUU NPAKTUUYECKMX 3aJad MaTeMaTHUYECKOH HalpaBICHHOCTH, OCO3HAHUEM Ba)KHOCTHU
MaTeMaTHYECKOro 00pa30BaHUs Ha MPOTSHKEHUN BCEW YKM3HU IS YCHEIIHOW MpodecCHOHATIbHON ASATENbHOCTH U pa3BUTHEM HEOOXOIUMBIX
YMEHUH, OCO3HAHHBIM BBHIOOPOM M TOCTPOCHHEM HHIUBHUAYAJIFHONH TPAa€KTOPHHM OOpa30BaHUS M >KM3HEHHBIX IJIAHOB C Y4YETOM JIMYHBIX
HWHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHME:

CMOCOOHOCTBIO K 3MOIMOHAILHOMY M J3CTETHUYECKOMY BOCIPHUATHIO MaTEeMaTHUYECKHX OOBEKTOB, 3aJay, PELICHWH, paccyXIeHHil,
YMEHHIO BUJIETh MATEMAaTUYECKU € 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMS:

OpHUEHTalMel B 1eATeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUHBIX NPECTaBIEHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA,
IpUPOIBI U 001IeCTBA, TOHUMAHUEM MAaTeMaTHYeCKOl HayKH Kak cepbl 4eI0BeUYeCKOM 1esTebHOCTH, ATANIOB €€ Pa3sBUTHUSA U 3HAUMMOCTHU IS
pa3BUTUS LIMBWJIM3ALMK, OBJAJEHUEM SI3BIKOM MaTEeMAaTUKU M MaTeMaTH4EeCKOH KyJbTYypOH KakK CpeICTBOM IIO3HAHHUS MHUpa, OBJIAJCHHEM
MIPOCTEHILIMMHU HAaBBIKAMH M CCIIE0BATEIbCKOM S TENBHOCTH;

6) pusuyeckoe BocnuTaHUE, (POPMHPOBAHUE KYJIBTYPbI 310POBbS H SMOLMOHAJIBHOIO 0JIATONOIYYHs:

TOTOBHOCTBIO INMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HHTEpPEcax CBOETO 370pPOBbs, BEIEHHUS 3J0pPOBOro o0pasza >KU3HU (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIM PEXUM 3aHITUH M OTAbIXa, pPeryispHas (u3nueckas aKTUBHOCTB), COPMUPOBAHHOCTBIO HaBblKa peduIeKCUH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOro e MpaBa APYroro 4yeaoBeKa;



7) 3K0JI0TMYECKOEe BOCIIMTAHME:

OpUEHTAIlMC Ha TNPUMEHEHHE MaTEeMAaTHYECKUX 3HAHWM i1 pelieHus 3aaad B OOJaCTH COXPAaHHOCTH OKpYXKAIOIEH Cpemsl,
MJAHUPOBAHMS TIOCTYIKOB M OIEHKHM HMX BO3MOXXHBIX TOCIEACTBUM Ui OKPY’KAIOIICH Cpenbl, OCO3HAHHWEM TJIOOAJIBHOIO XapakTepa
9KOJIOTUYECKUX MPOOJIeM U MyTel UX peleHus;

8) ananTauus K U3MEHSIOIUMCS YCJIOBUSM COLMAIbHON U NPUPOIHOI Cpeabl:

T'OTOBHOCTBKO K HeﬁCTBHHM B YCIOBHAX HCOHpe)IeJ'IéHHOCTI/I, IMOBBINICH IO YPOBHA CBOEM KOMIIETECHTHOCTH qepe3 IMpPaKTUYCCKYHO
ACATCIIBHOCTb, B TOM YHCJIC YMCHUC YUUTHCA Yy APYTUX J'IIO)ICI‘/'I, HpI/IO6p€TaTB B COBMECTHOH JACATCIIbHOCTH HOBBIC 3HAHHWs, HABBIKHM H
KOMIICTCHIIMU U3 ONbITA APYTHUX;

H€O6XOHI/IMOCTBIO B q)OpMI/IpOBaHI/II/I HOBBIX 3H3.HPII>1, B TOM YHUCJIC (1)Op MYJHMPOBATh UACU, IIOHATHA, TUIIOTC3bL 00 oO0BeKTax u SIBJICHUSAX, B
TOM YHCJIC paHCC HCU3BCCTHLIX, OCO3HABATH He(bI/ILII/ITLI COOCTBEHHBIX 3HAHUU U KOMHCTCHTHOCTeﬁ, IJIaHUPOBATH CBOE Pa3BUTHUEC,

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMI0, BOCHPUHHMATh CTPECCOBYIO CHUTYAallMIO KaK BBI3OB, TPEOYIOIIUN KOHTPMEp,
KOPPEKTUPOBATh NPUHUMAEMbIE PEIICHUS U 1eHCTBUS, (OPMYJIMPOBATh U OLIEHUBATh PUCKU U MOCIJIEACTBHS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/bHBbIE YHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUS

ba3oBblie 1ornyeckue AeicTBUA:

® BBHIABIATH U XapaKTEPU30BATH CYIIECTBEHHBIC MPHU3HAKH MAaTEeMAaTHYECKUX OOBEKTOB, MOHSTHUN, OTHOIIEHWUN MEXIy TMOHSATHUSIMH,
dbopMyIHpOBaTh OMpENeSCHUs MOHITHH, YCTaHABJIMBATh CYIICCTBEHHBIM MpU3HAK KJIAacCH(PHUKAIMUA, OCHOBAHMS JIJIsi 0000IIEeHUs U
CpaBHEHUSI, KPUTEPHUH MPOBOJUMOTO aHAIH3a;

® BOCHPHHHMMAThH, (HOPMYIHPOBATH M TPEOOPA3OBHIBATh CYXKICHHS: yTBEPAUTEIbHBIC W OTPULIATENbHBIC, CIUHUYHBIC, YAaCTHBIC H
o0111e, yCIOBHBIE,

® BBIBIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U MPOTUBOpEUHs B (haKkTax, JaHHBIX, HAOMIOJEHUSIX U YTBEPKIACHUSX,
npeaJiaraTb KPUTEPUHU JIJISL BBISIBIIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JIeNaTh BBIBOJABI C HCIOJH30BAHMEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX W HMHAYKTHBHBIX YMO3AKJIIOUCHHM, YMO3aKIIOUYEHUW I10
aHAJIOTUU;

e pa3dupaTh J0KA3aTeIHCTBA MAaTEMAaTUYECKUX YTBEPKIEHUHN (MpsAMBIE U OT MPOTHUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOXKHbBIC
JIOKA3aTelIbCTBA MAaTEMATUYECKUX (PAKTOB, BBHICTPAMBATH aPryMEHTAILMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS,

e BBIOMpaATH CHOCOO perreHus yaeOHOW 3a1ayu (CpaBHUBATh HECKOJILKO BAPHAHTOB PEIICHUs, BBIOMPATh HauOoliee MOIX OASIIUN C
y4E€TOM CaMOCTOSITEJILHO BbIICJIEHHBIX KPUTEPUEB).



Ba3oBble ncciaenoBareLCKHue 1eHCTBUA.

HCII0JIb30BaTh BOMPOCHI KaK MCCIIEAOBATEILCKUI MHCTPYMEHT MO3HAHUS, (POPMYJIUPOBATh BOIPOCHI, (DUKCHPYIOIIKE TPOTHBOPEUHE,
po0JIeMy, CAMOCTOSITEIPHO yCTAaHABIMBATH UCKOMOE U JIaHH 0, (JOPMUPOBATH THIIOTE3Y, apPrYMEHTUPOBAThH CBOIO MO3UIINIO, MHCHHE;
MPOBOJUTH TIO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY HECIOXKHBIA SKCIIEPUMEHT, HEeOOJbIIOE HCCIEIOBAHUE MO YCTAHOBIICHUIO
0COOEHHOCTEH MaTEeMaTHYECKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIy COOOI;

CaMOCTOSTEIILHO (OPMYJIIMPOBATh 00OOIIEHUSI W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO HAOIOICHUS, UCCIICAOBAaHUs, OI[CHUBATh
JIOCTOBEPHOCTH IMOJYUYCHHBIX PE3yJIbTATOB, BHIBOJIOB U 0000 IIICHHIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOLIECCA, & TAKKE BBIABUIATh MPEATION0KEHUS O €r0 Pa3BUTHHU B H OBBIX YCIOBUSIX.

Pa6ora ¢ nndopmanmeii:

BBISIBJISITh HEAOCTATOUHOCTh U U30BITOYHOCTh HUH(OPMAINH, JaHHBIX, HEOOXOAUMBIX JIJIs peILIeHUs 3aJauH;

BbIOMPATh, AaHAIM3UPOBATh, CUCTEMAaTU3UPOBATH U HHTEPIPETUPOBATh HH(OPMALIMIO PA3JINYHBIX BUI0OB U (POPM IIpECTABICHUS,
BbIOMpaTh (popMy mpencTaBieHHus UHGOPMALUU M WIUTIOCTPUPOBATH PelIaeMble 3ajaud CXEMaMu, AUarpaMMaMy, UHON rpadukoil u
UX KOMOMHAIUSIMU;

OLIEHUBATh HAAEKHOCTh UH(OPMALIUU IO KPUTEPUSAM, MTPEAJIOKEHHBIM YUUTENEM WK CHOPMYIMPOBAHHBIM CAMOCTOATEIbHO.

KoMMyHHKaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe JelCTBUS:

BOCIIPUHUMATh U (OPMYIMPOBAThH CY>KIACHUS B COOTBETCTBMU C YCIOBHSAMH U IETSAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh
CBOIO TOUKY 3pEHMsI B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMsI 110 X0y PELIEHUS 3a7aul, KOMMEHTUPOBATh I10JIy4EHHBIN
pe3yJIbTar;

B X0Je OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl, MpOoOJEeMbl, peuraeMol 3aJaud, BBICKa3bIBaTh UIEH,
HalleJICHHbIE Ha TIOWMCK PELICHMsS], COMOCTABISATh CBOU CYKICHHS C CYXJCHUSMHU APYTUX YYaCTHHUKOB Juajora, oOHapy>KuMBaTh
pa3nuyue U CXOJCTBO MO3UIUH, B KOPPEKTHOH (opMe popMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

IPEACTaBIATh PE3YyJbTaThl pEIICHUs 3aJauyd, SKCIIEPUMEHTa, MCCIEAOBaHUS, IPOEKTa, CaMOCTOSTEIbHO BBIOMpPATh (opmar
BBICTYIIJICHUS € Y4ETOM 3ajiay MPe3eHTaluu U 0OCOOEHHOCTEeH ayTUTOPUH;

MOHUMATh M UCHOJIb30BATh IPEUMYIIECTBA KOMAHHON U HHAMBHIyaJ bHOW pabOThI IPH pellieHUH y4eOHbIX MaTeMaTUYECKHUX 3a/1a4;
NPUHUMATh LEeJIb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOW paloThl, pacHpenensTb BHIbI padorT,
JIOrOBapuBaThCsl, 00CYXKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B I'PYNIOBLIX opMax paboThl (00CykaeHMs, 0OMEH MHEHHUSIMHU, MO3I'OBbIE IITYPMbI U APYTHE), BHIIOJIHATH CBOIO YacTb
paboThl U KOOPIAMHUPOBATH CBOU JEWCTBUS C IPYTMMHU WIEHAMU KOMaH/Ibl, OLIEHUBATh KAUECTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO
KpUTEpUsM, CPOPMYIUPOBAHHBIM Y4aCTHUKAMU B3aUMOCH CTBHSL.

PeryasiTuBHbIC yHHBepcalbHbIe y4eOHbIE 1eiiCTBHA



Camoopranusanus:
®  CaMOCTOSTEIILHO COCTAaBJISATh IIAH, AJITOPUTM PEIICHMS 3a/aud (MJIM €ro 4acTh), BRIOUPATh CIOCO0 pelIeHUs ¢ YYETOM MM CIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOI MH(OpMAIIH.
CaMOKOHTPOJ/Ib, IMOLMOHATbHbIN HHTEJJIEKT:
e BJIAJIETh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJIS IIpoLiecca U pe3ysibTaTa pelieHuss MaTeMaTHUeCKOH 3a1auu;
® TMPCABUACTD TPYAHOCTHU, KOTOPBHIC MOI'YT BOSHUKHYTH IIPU PCIICHHUHA 3aa4U, BHOCUTH KOPPEKTHUBLI B ACATCIIbHOCTD HA OCHOBC HOBBIX
O6CTO$ITCJ'IBCTB, Haﬁ)leHHBIX 0HII/I6OK, BBIAABJICHHBIX pr21HOCT€I71;

® ONCHUBATH COOTBCTCTBUC pPC3yJibTaTa ACATCILHOCTHU IMOCTaBJICHHOM nejam U yCJIOBUAM, 00BACHSITD NPpUYHUHBI JOCTUKCHUSA HIIN
HEAOCTHKCHUA LICJIM, HAXOIUTh OH_II/I6Ky, JAaBaTb O CHKY HpI/IO6peTéHHOMy OIIBITY.

INPEJMETHBIE PE3YJIbTATDBI

K koniy oOyuenus B 7 kiaacce o0ydaromuiics MOJIyYUT CAEAYIONUME IPEAMETHBIE PE3yIbTaThl:

Yucia v BIYHCTICHUSA

BoImonHsATh, couerast yCTHbIE U TUCbMEHHbBIE IPUEMBI, apu(METHUYECKUE IEHCTBUS C palliOHAJIbHBIMHU UM CIAMH.

HaxonuTh 3HAaYeHHs 4YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3sHOOOpa3Hble CHOCOObI W MPUEMBI BBIYMCIEHHMS 3HAYCHUH JIPOOHBIX
BBIPaKEHHH, COZEp)KaIMX OOBIKHOBEHHBIC U IECATHUHBIE IPOOH.

[TepexonuTh OT OAHOHM (HOPMBI 3amMCH YUCEN K Apyroi (IpeoOpa3oBBIBATh JECATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECSITUUHYIO APOOb).

CpaBHUBATh U YHIOPSAAOYMBATH PALlMOHAIBHBIC YHCIIA.

OxpyrnaTe yucna.

BBINONHATS NPUKHUIKY W OLICHKY pe3yJbTaTa BBIYMCICHUMN, OLEHKY 3HAYCHWM YHUCJIOBBIX BBIPAXCHUH. BBITOIHATH ACHCTBUSA €O
CTEIEHSMU C HaTypaJIbHbIMU IIOKA3aTEISIMH.

[TprMeHATE NPU3HAKYU NEIUMOCTH, PA3JI0KEHNE HA MHOXKUTEIN HATyPaJbHBIX YUCEIL.

Pemaths mpakTHKO-OpMEHTHPOBAHHBIE 3aJaul, CBA3AHHBIE C OTHOLUEHMEM BEIWYUH, IPONOPLUOHAIBHOCTBIO BEIMYUH, IIPOLEHTAMH,
MHTEPIPETUPOBATH PE3yJIbTAThI PEIICHUs 3a]a4 ¢ y4ETOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU pPacCMaTPUBAEMBIX OOBEKTOB.

AuredOpandecKkue BbIpasKeHUs

Hcnionp30BaTh anredpanyecKyto TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IIPOLIECCe OCBOEHHSI yUeOHOTr0 MaTepuaa.

HaxonuTth 3HaueHust OyKBEHHBIX BbIPaXK€HUI MPH 3a1aHHBIX 3HAYEHUSIX TEPEMEHHBIX.

BrimonHsaTs npeoGpa3zoBaHus LEI0r0 BHIPAXKEHHUS B MHOTOUJIEH IPUBEIEHNEM MOJOOHBIX ClIaraeMbIX, PaCKpPBITHEM CKOOOK.
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BBIMONHATS YMHOKEHUE OJJHOYJICHa HA MHOTOYWICH U MHOT'OUYJICHa HA MHOTOYJICH, MIPUMEHITh (OPMYJIbl KBaJpaTa CyMMBbl U KBaJapaTa
pPa3HOCTH.

OcymecTBIATh pa3ioKEHUE MHOIOUYJIEHOB HAa MHOXHTEIM C IOMOIIBIO BBIHECEHUS 32 CKOOKM OOIIEro MHOXXUTENS, I'PYyNIHPOBKU
cllaraeMbIX, IpUMEHEHUs HOpMYIT COKPAIEHHOTO YMHOXKEHUSI.

[TpumeHATs TpeoOpa3oBaHUs MHOTOYJICHOB JUISl PEIICHHS pa3IMuYHBbIX 3aJad U3 MaTeMaTHKH, CMEXKHBIX MPEIMETOB, U3 pealbHON
MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEN ¢ HATYpaJbHBIMU MTOKA3aTEIMH JIJIs TpeoOpa3oBaHus BhIPaKEHUH.

YpaBHeHMs M HEpaBeHCTBA

Pemats nuHelHblE ypaBHEHUS C OJHOW MEPEMEHHOH, MPUMEHss paBuia Mepexoja OT UCXOAHOI'O0 YPaBHEHUS K PaBHOCHIIBHOMY EMY.
[IpoBepsTh, sIBIIE€TCA JIM YUCIIO KOPHEM YpaBHEHHUSL.

[TpuMeHnATh rpaduuecKkue METOABI IPU PELIEHUH JIMHEHHBIX YPaBHEHUH U UX CUCTEM.

[TonGupate mprMepsbl nap YK CEl, SIBISIFOIINXCS PELICHUEM JIMHEWHOIO YPaBHEHUS C IBYMS II€PEMEHHBIMU.

CtpouTh B KOOPAMHATHON IUIOCKOCTH TIpadMK JMHEWHOrO ypaBHEHUS C JBYMsI IEPEMEHHBIMHU, MOJb3YSACh I'paUKOM, MPUBOAUTH
MIPUMEPBI PEIIEHUS] YPAaBHEHUS.

Pemate cuctembl IBYX TMHEHHBIX YPaBHEHHI C ABYMsI IEPEMEHHBIMU, B TOM YHCIE IpadudecKu.

CocraBnsaTh M pemaTh JIMHEHHOE ypaBHEHHE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO YCIOBUIO 3a/Jaud, HHTEPHPETHPOBATH B
COOTBETCTBMM C KOHTEKCTOM 3aJ1a4M IOJIy4E€HHBIN pe3ysbTar.

DOYyHKUNH

N300pakaTh Ha KOOPAWHATHOM MPAMOM TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH, HHTEPBaJbl, 3alMChIBATh
YHCIIOBBIE IPOMEXKYTKH Ha alre0panieckoM S3bIKe.

OtmeuaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 33JaHHBIM KOOpJIWHATaM, CTPOUTHh Ipaduku JUHEHHBIX QyHKUuNA. CTpoUTh rpadux
byHKINN Y = |X|.

OnuceiBaTh ¢ MOMOMLIBI0 (QYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMUYMHAMU: CKOPOCTh, BPEMs, PacCTOSHHE, I[€Ha, KOJIMYECTBO,
CTOMMOCTb, IPOM3BOAUTENBHOCTh, BpeMsl, 00BEM pabOTHI.

HaxonuTth 3HaueHHe QYHKIMH 10 3HAUYCHUIO €€ apryMeHTa.

[TonumaTts rpaduyeckuii crocod MpeacTaBICHUs U aHAIM3a WH(POPMALIUU, U3BJIEKATh U UHTEPIPETUPOBATh HHPOPMAIINIO U3 TpaduKoB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydaromuiics MoJIyduT CIEAYIONUUE IPEAMETHBIE Pe3yIbTaThl:

Yucsia 1 BHIYUCTCHUSA

Hcnonbp3oBaTh HavalbHbIE TPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YMCEN JJI CpPaBHEHUS, OKPYIJIEHUS W BBIYHMCICHH,
n300pakaTh JEHCTBUTENbHBIC YUCIIA TOYKAMU HAa KOOPAUHATHON MPSIMOH.
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[TpumeHATh TOHSATHE apu(METUYECKOr0 KBaJIpPaTHOTO KOPHS, HAXOAWUTh KBaJApaTHbIE KOPHM, HCIONB3yS TMPU HEOOXOIUMOCTH
KaJIbKYJIATOP, BBITIOJIHATH MPE00pa30BaHUs BEIPAKECHUM, COAEPKAIIUX KBAIPATHBIE KOPHU, UCIIOJB3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OONBIIMX M MaJIBIX YACEI C TIOMOIIBIO IECATUYHBIX Apo0eit u cTeneneit uncina 10.

AaredpanyecKkue BbIpaKeHUS

[IpyuMeHsATh TIOHSATHE CTENEHH C IIEJBIM IOKa3aTeJIeM, BBIMOIHATH MPEOOpPa30BaHUS BBHIPAKCHHUM, COJEPKAIIUX CTENEHU C IEJIbIM
ITOKAa3aTeNIEM.

BBITIOHATE TOXKJECTBEHHBIE MPEOOpPa30BaHUs paIlMOHAJIBHBIX BBIpAKEHUH Ha OCHOBE MpABWJI JCHCTBHA HAaJ MHOTOWICHAMH U
anreOpan4ecKUMH JpoOsIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXUIIEH HA MHOXKHUTEIH.

[IpumensaTs mpeoOpa3oBaHUs BBIPAKEHHM JIs1 pPELICHUs pPA3IMYHBIX 3a]ad U3 MAaTeMaTHKH, CMEXKHBIX IPEIMETOB, M3 pPeabHOI
MIPaKTUKH.

YpaBHeHus 1 HEPAaBEeHCTBA

Pewats nuHelHbIEe, KBAaJpaTHbIE YPAaBHEHUS M PalMOHAJIbHbIC YPAaBHEHUS, CBOASIIMECS K HUM, CUCTEMBI ABYX YPaBHEHUM C JBYMS
IepeMEeHHbIMH.

[TpoBOIUTHL TIpOCTEHIIINE UCCIICIOBAHUS YPAaBHCHUM U CUCTEM ypaBHEHHH, B TOM YKCJIC C IPUMEHEHUEM T'paUUeCKUX MPEACTaBICHUI
(ycraHaBIIMBaTh, UMEET JIM YPAaBHEHUE UJIM CUCTEMA YPAaBHEHUI pellleHus], €CIIM UMEET, TO CKOJIbKO, U IIPOYEE).

[TepexomuTh OT cIOBECHOU (OPMYIMPOBKH 3a7aud K €€ anredpandecKkoi MOJEeNU C MOMOIIBI0 COCTABIICHUS! YPaBHEHUS WJIH CHCTEMBI
YPaBHEHHU, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJIyYEHHBIN PE3YJIbTaT.

IIpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB [JIsl CPABHEHUs, OLIEHKH, PEIIATh JIMHEWHBbIE HEPABEHCTBA C OJHOW NMEPEMEHHOM M HX
CHCTEMBI, JaBaTh I'PaPUICCKYIO UIUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CHCTEMbI HEPaBEHCTB.

DOYyHKUHMH

[ToHnMaTe ¥ UCHOJB30BaTh (DYHKIMOHAIbHBIE MOHATHS M S3bIK (TEPMUHBI, CUMBOJIMYECKHE OO0O3HAYEHHMsI), OMPEAENATh 3HAYCHHE
(YHKIMHM 110 3HAYEHUIO apryMeEHTa, ONPEeAesiTh CBOMCTBA (QYHKIMU MO e€ rpaduKy.

CtpouTts rpaduku 31eMeHTapHbIX QyHKINN BUA:

y=ki/X, y=x2,y=x3,y = x|, y = VX, omuchIBaTh CBOHCTBA 4nCIOBOIl (GYHKIUH 110 €& rpaduKy.

K koniy oOyuenus B 9 kiaacce oOydaromuiics MOIyYUT CIEAYIONINE IPEAMETHBIE PE3yIbTaTh:

Yucsia 1 BHIYUCTCHUSA

CpaBHUBATh U YHIOPSI0YMBATh PAlMOHAIBHBIE U HPPALIMOHAIBHBIE YHCIIA.

BrimonHATh apudmMeTHaecKkue ASHCTBUS ¢ pallMOHAIBHBIMU YHCIIAMU, COYETast YCTHBIC U MUChbMEHHBIC MTPUEMBI, BBITIOJIHSATH BRIYUCICHUS
C UppALlMOHATILHBIMU YU CJIAMH.

HaxonuTe 3HaUeHUs CTENEHEN € IEJIBIMU MTOKA3aTeJSIMU U KOPHEH, BRIYUCIISITh 3HAUEHUSI YUCTIOBBIX BBIPAKECHHI.
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OKpyriaTh A€iCTBUTENbHBIE YU CIIA, BBIIOJIHATD IPUKHUIKY PE3YJIbTaTa BHIYUCIECHUH, OLIEHKY YMCIIOBBIX BBIPAXKECHUM.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemiatp nuHelHbIe U KBaJpaTHbIE YpaBHEHUS, YPaBHEHHUS, CBOAAIUECS K HUM, ITpOCTeiine 1poOHO -paliioHaIbHbIEe YPaBHEHMUS.

Pematp cucTemsl IByX JIMHEWHBIX YPABHEHUHN C ABYMs NEPEMEHHBIMU M CHUCTEMBI JIBYX YPaBHEHHMI, B KOTOPBIX OJHO yYpaBHEHHE HE
SIBJISIETCS] JINHEWHBIM.

Pemath TekcToOBBIE 3a/1au anreOpanvdeckuM CIIOCOOOM C TMOMOIIBI0 COCTaBJICHUS YPaBHEHMS WUJIM CHCTEMBI IByX ypaBHEHHl ¢ IBYMs
II€pEMEHHBIMH.

[TpoBoaNTE mpOCTEHIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHMMH, B TOM YMCJIE C IPUMEHEHUEM I'papUUyecKuX MpecTaBIeHUN
(ycTaHaBiMBaTh, UMEET JIM YPAaBHEHUE UJIM CUCTEMA YPAaBHEHUH pELIEHUs, €CIIM UMEET, TO CKOJIbKO, U IIPOYEe).

Pematey nuHeliHble HEpaBEHCTBA, KBAJpaTHbIE HEPaBEHCTBA, M300paXkaTh PEIICHHWE HEPAaBEHCTB HAa YMUCIOBOW MPSAMOM, 3alMChIBaTh
pELICHNE C TOMOLIBI0 CUMBOJIOB.

Pemath cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pakaThb pEIEHHE
CUCTEMBI HEPABEHCTB HA YU CIIOBOM MPSAMOM, 3alIUCBIBATH PEIICHUE C IOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA IIPU PELLIEHUH Pa3IM4YHbIX 3a7a4.

DyHKUMH

PacrioznaBaTh (yHKIMHM HM3Y4€HHBIX BHIOB. IIOKa3bIBaTh CXEMaTHUECKH pACIIONOKEHHE HA KOOPAMHATHOW IUIOCKOCTH TIpauKOB

dymkrmit Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT 3HaYeHHiT K09DDHUIHEHTOB, OMICHBATE
cBolicTBa (PyHKIUH.

Crpouth M M300pa)kaThb CXeMaTH4YECKH TpadUKH KBAAPAaTHUHBIX (YHKIMH, ONMHUCHIBATH CBOWCTBA KBAaJPATHYHBIX (DYHKIUH MO HX
rpadukam.

PacriozHaBaTh KBagpaTH4HYyIO (QYHKIMIO 1O (GopMyIie, NPUBOJAUTE MPUMEPhl KBAAPATHUHBIX (DYHKIMH M3 peasbHON >KHU3HH, (U3MKH,
reOMEeTpHUH.

YucaoBble NOCTEA0BATEILHOCTH H IPOTPecCHH

PacrioznaBaTh apuMeTHuecKyto U TeOMETPUUYECKYIO IPOrPECCUU MPHU Pa3HBIX clloco0ax 3aJaHusl.

BBINoHATH BBIUMCIIEHUS C UCMOIb30BaHUEM (opMys N-ro uieHa apudMeTnyeckol M reoMeTpUdecKoil Mporpeccuif, CyMmbl MepBBIX N
YJICHOB.

N300paxath 4ieHbI IOCIEJ0BATEILHOCTH TOYKAMU Ha KOOPIAUHATHON MJIOCKOCTH.

Pemath 3amauu, cCBA3aHHBIE C YMCIOBBIMH IOCIIEAOBATEIBHOCTAMU, B TOM 4YMCIE 3aJa4d M3 peajbHOM XU3HU (C HCIIOIb30BAHHEM
KaJIbKYJISATOPA, HU(PPOBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaunmenoBanue a31eJI0B U TeEM 191 OBbIC
Ne n/m P Kourposbhubie | TIpakrudyeckue (uubp )
NMPOrpamMmMsI Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
Yucna u Beruucienus. PanimonansHbie bu6moreka [JOK
1 25 1
qucia https://m.edsoo.ru/7f415b90
bu6moreka IIOK
2 A 27 1
nredpandecKue BIPaKCHUS https://m.edsoo.ru/7f415b90
bu6moreka [JOK
3 v 20 1
DABHCHI  Hepapenctna https://m.edsoo.ru/7f415b90
Bbu6morexa IIOK
4 K . D 24 1
OOpAMHATHI 1 rpadpHKH. PyHKIIH https://m.edsoo.ru/7f415b90
but6moreka [JOK
5 IT 000 6 1
OBTOPEHHE 1 0DODIIEHHE https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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8 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTnueckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
but6mmoreka [JOK
4 .K 1
1 vcia v BerauciaeHus. KBajpaTHbeie KOpHU 5 https://m.edsoo.ru/7fA17af8
5 Uucna u BeraucieHus. CTelneHb ¢ IeIbIM 7 bu6moreka [IOK
MoKa3aTeaeM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BbIpaKeHHUS. 5 1 bu6mmoreka [TOK
KBagpatHslil TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpandecKre BhIPpaKCHHS. bu6morexa [IOK
4 15 1
AnreOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmmorexa [{OK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bu6morexa [IOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
but6moreka [JOK
. 12 1
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHncTBa https://m.edsoo.ru/7fA17af8
bu6moreka [IOK
8 DyHKIHH. OCHOBHBIC OHATH S https://m.edsoo.ru/7f417af8
bu6moreka IIOK
o 4
o yHiUH. HHCIOBbIE QyHicLHH o https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
600 6 1
10 Hostopetiite it obooOwmette https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC

KoanuectBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB u TemM uudposbie
Ne n/mm P KourpoJbnsie | IIpakruyeckue (acpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThl padoThbI
pecypchl
1 Uucna v Beruucienus. JleficTBuTenbHbIE 9 bubmorexa [JOK
quCIIa https://m.edso00.ru/7f419d08
5 VYpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmuorexa [JOK
OJIHOM MepeMeHH o1 https://m.edsoo.ru/7f419d08
3 YpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 EtTSSE;T:;(;Eg}; £419408
bu6moreka [JOK
5 o 16 1
YHIH https://m.edso00.ru/7f419d08
bu6mmoreka [JOK
6 4 15 1
HCHOBRIC HOCICAOBATELHOCTH https://m.edso0.ru/7f419d08
[ToBTOpenue, 0000IIEHNE, CHCTEMATH3AITUS bubmioreka [IOK
7 . 18 1
3HAHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0
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