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NOACHUTEJIBHASA 3AIINCKA

AnreOpa sIBISIETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOI'O 00IIero oOpa3oBaHUs: OHa oOecrieunBaeT W3ydeHHe APYTHX AWCIMIUIMH, KaK eCTECTBEHHO-
HAy4YHOT0, TAaK U TYMaHHTapHOTO IIUKIIOB, €€ OCBOGHHE HEOOXOJUMO ISl IPOIOKEHHsI 00pa30BaHUs U B ITOBCEAHEBHON *KU3HH. PazButie y 0Oydarommxcs
HAyYHBIX MPEJCTABICHUI 0 MPOUCXOKICHUN B CYIIIHOCTH alNredpanvdeckKux abCTpakiyii, crioco0e OTpasKeHHs MaTeMaTHIeCKOW HayKOW SIBJICHHH U ITPOIIECCOB
B IPUPOJE U OOIIECTBE, POJIM MATEMATHYECKOTO MO/ICTTMPOBAHUS B HAYIHOM MTO3HAHUH U B PAKTHUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYIHOT'O MHUPOBO33PEHUS
Y KaueCTB MBIIIUICHHS, HEOOXOIUMBIX ISl a[anTallid B COBpEMEHHOM I(poBoM ob1ecTBe. M3yueHne anreOpsl o0ecrieuuBaeT pa3BUTHE YMEHHUS HA0OMI0AATh,
CpaBHUBATh, HAXOJAUTHb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTU MBIIUICHUSA, CITOCOOHOCTH ApryMCHTUPOBAHHO O6OCHOBI)IB3TB CBOU ILCI\/'ICTBI/ISI 1 BBIBOJHI,
dbopmynupoBaTh yrBepxkacHUsI. OcBoeHUE Kypca anredpbl o0ecreunBacT pa3BUTHE JIOTHIECKOT'0 MBIIUICHHS 00y4aroluXcsi: OHU UCTIONB3YIOT Jie/Ty KTHBHBIC
W MHIYKTHBHBIE pacCyXkJeHHs, 0000IIeHNe W KOHKPETH3alHoo, adcTparupoBanue u ananoruto. OOydenne anredpe Npeanonaraer 3HAYUTEIbHBIH 00bEM
CaMOCTOSATEILHON JAESTETbHOCTH 00YYaIONINXCsl, TOITOMY CAMOCTOSATENEHOE PEIIeHHEe 3a]au SBISIETCS peain3aliell AesITeIbHOCTHOrO MPUHIIUIA 00ydIeHusI.

B crpykrype mporpamMmel yaeOHOTro Kypca «Anrebpay sl OCHOBHOTO 00IIEero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT CO/IEPKaTEIbHO-METOIUUECKU e
HUA: «Yucna u BBIYUCJICHHU A, <<Aﬂre6pa1/mec1<lzle BBIPaXXCHUA, «ypaBHeHI/IH 1 HCPABCHCTBaAY, (((DyHKHI/IPI)). Kamﬂas{ M3 3THUX COACPKATCIBHO-METOANYCCKHUX
JUHAN Pa3BUBAETCS HA MIPOTHKEHUU TPEX JIET 3yUEHHS Kypca, B3aUMOJICHCTBYS C IPYTUMHU €ro JUHHUAMU. B Xo/1e n3ydeHus: yaeOHOro Kypca o0yqaronmmcest
MIPUXOIUTCS JIOTHYECKH PACCYKAATh, NCIOIH30BATh TEOPETUKO-MHOXECTBEHHBIH S3BIK. B CBSA3M € 3TUM B mporpaMmy y4e0HOT0 Kypca «Anredpay BKIIIOYEHBI
HEKOTOPbIE OCHOBBI JIOTUKH, IPE/ICTABIICHHBIC BO BCEX OCHOBHBIX pa3Jieliax MaTeMaTHIecKoTo 00pa3oBaHus U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YYatOIIIMUCS
OCHOB YHHMBEPCAJIbHOTO MaTeMaTH4eckoro s3bika. CoaepKaTeabHOW M CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISETCS €ro
HUHTErPUPOBAHHBIN XapaKTep.

Conepxanne nmuHAN «Uncia ¥ BBIYUCICHUS» CIY)KUT OCHOBOW Ul TaJbHEHIIEro M3ydeHHs] MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYarONIIUXCS
JIOTUYECKOTO MBIIUICHNS, (POPMUPOBAHUIO YMEHHS II0Jb30BATHCS ANTOPUTMAMH, a TAaKKe HMPHOOPETEHHIO NMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS
MIOBCEJHEBHOM >KM3HU. Pa3BUTHE MMOHATHSA O YHMCIIE HA YPOBHE OCHOBHOI'O OOILIEro 00pa30BaHMs CBA3AHO C PAIlMOHAIBHBIMU M MPPAMOHAIBHBIMU YHCIIAMHU,
(hopMHUpOBaHHEM NPEICTABICHUHN O AEHCTBUTEILHOM YHUCIIe. 3aBEPIICHNE OCBOCHHS YMCIOBON JIMHUHM OTHECEHO K CPEAHEMY 00IeMy 00pa30BaHUIO.
ConeprxaHue IByX anreOpandecKux JINHUHN — « AJIreOpandeckue BRIpaXeHUsD» U «Y paBHEHHS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y O0YIAFOIIINXCS
MaTeMaTHUYECKOro almnapaTa, He00X0AMMOro IS PELIeHUs 3a1ad MaTEMaTHKH, CMEKHBIX IIPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha
YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs Y4eOHBIH MaTepuan IpyIIUpPYyeTcs BOKPYI PallMOHAJIbHBIX BbIpAXKEHHH. AnreOpa IEMOHCTpUpPYET 3HauEHHE
MaTeMaTHKH Kak SI3bIKa Ul IOCTPOEHUS MAaTeMAaTHUECKUX MOZEIEH, ONMCAaHUs IPOLIECCOB U SIBJICHUN peanbHOro Mupa. B 3amaun o0ydeHus anredpe BXOIIT
TaKKe JajbHEHIIee pa3BUTHE AJITOPUTMUYECKOrO MBILIUICHUS, HEOOXOAUMOrO, B YaCTHOCTH, AJIsl OCBOEHHS Kypca MH(OPMATHKH, U OBJIAJCHUE HaBbIKAMU
JIENYKTUBHBIX paccyxaeHuil. [[peobpazoBaHne CHMBONBHBIX (hOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHS, CIOCOOHOCTEH K MAaTeMaTHUYECKOMY TBOPYECTBY.
Conepxanre QyHKIIMOHATBFHO-TpadUIECKOl THHIH HALIEIEHO Ha IMOTydeHHe 00 yJatoIMIICS 3HAaHUH 0 QYHKIUAX KaK BAXKHEUIIIEH MaTEMaTHIECKOH MOJIEITH
JUIS1 OITMCAHMSA U UCCIIeOBAaHMUS Pa3HOOOPa3HbBIX IPOLIECCOB U SBJICHUI B ipupoze 1 odiecTBe. M3yuenue marepualia criocoOCTBYET Pa3BUTHIO Y 00YHarOLIUXCSI
YMEHHUS UCTIONB30BATh PA3JINYHBIE BRIPA3UTEIbHBIE CPEICTBA A3bIKAa MATEMATUKHU — CIIOBECHBIE, CHMBOJIMUYECKHE, Tpaduueckre, BHOCUT BKJIaJ B JOPMUPOBAHUE
MIPEACTABICHUH O POIM MaTEMAaTHKU B pa3BUTHU [IMBUIM3ALUH U KyJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7-9 Kiaccax u3ydaercs yueOHbIH Kypc «Anredpay, KOTOPBIH BKIIIOYAET CIEIYIOLIHEe OCHOBHBIE pa3zeibl conepxanus: «Uucna
U BBIYHMCIICHUS, «AJreOpandecKue BIpasKeHUs», «Y pPaBHEHHSI U HEPABEHCTBaY», «DYHKIIM».



Ha uzyuenne yuebHoro xypca «Anredpa» orBogutcsi 306 gacos: B 7 knacce — 102 yaca (3 gaca B Henento), B 8 kiacce — 102 vaca (3 gaca B Henenio), B 9
knacce — 102 waca (3 gaca B Heelno).

COAEPKAHUE OBYYEHUS
7 KJIIACC
Yucjaa v BbIMHCIEHHSA
Jpobu OOBIKHOBEHHBIC W JECSATUYHBIC, TEepexo] OT oaHOoW (opMBbI 3amucu Apoded Kk apyroil. IloHsTHe panuoHaTIBPHOrO YHCla, 3alUCh, CpaBHEHUE,
YIIOpSIA0YMBaHHE PAIIMOHATIBHBIX YnceN. ApruQMeTHIecKre IeHCTBYS ¢ pallHOHaIbHBIMU YHCIaMu. Perienue 3a1a4 13 peaibHON MPaKTHKK HA YaCcTH, Ha APOOH.
Crenenb ¢ HaTypaJbHBIM ITOKa3aTeJIeM: ONpeeeHue, mpeodpa3oBaHre BBIPaKEHUI Ha OCHOBE OMPEAENCHUS, 3aMUCh OONbIIMX Yucenl. [IpoleHTsl, 3ammch
MPOIICHTOB B BUJIE ApOOU U APOOU B BHJIE MPOIIEHTOB. TPy OCHOBHBIC 331U Ha MIPOIICHTHI, PEIICHHE 3a/1a4 U3 PeaibHOU MTPAKTHUKH.
HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH, PA3JIOKCHNE HAa MHOKXHUTEIIN HATYPAJIbHbIX YUCCII.
Peanburie 3aBUCUMOCTH, B TOM YUCJIC IIpsAMasi U 06paTHa${ MIpONnOpINOHATIBHOCTH.
AJredpanyecKkne BbIpaKeHH s
HepeMeHHHe, YHCJIOBOC 3HAUCHUE BBIPAXKCHUSA C HepeMeHHOfI. JIOHyCTI/IMI)Ie 3HA4YCHUA NICPEMEHHBIX. Hpe)ICTaBJ'IeHI/Ie 3aBUCUMOCTU MEXKY BECIWYHWHAMHU B
Buje Gopmyisl. Berancnenus mo gopmynam. [IpeobpazoBanue OyKBEHHBIX BBIPaXKEHUH, TOXKIECTBEHHO PaBHbIE BBIPAXKEHHUS, TIPaBHIIa TPE0Opa30BaAHHS CYMM
Y TIPOU3BEICHUH, TPaBUiIa PACKPHITHS CKOOOK M MMPUBEACHNS MOJOOHBIX CIaraeMbIX.
CBO¥CTBa CTENEHN C HATYPAITBHBIM TIOKA3aTeIEM.
OIIHO‘I.HCHBI 1 MHOrowieHsl. CTelneHs, MHOrOYIEHaA. C.]'IO)KGHI/IC, BBIYMTAHUC, YMHOXXCHUEC MHOI'OYJICHOB. q)OpMYHI)I COKpaHIéHHOFO YMHOXCHUA: KBaaApar
CYMMBI U KBaJpaT pazHocTH. DopMyiia pa3HOCTH KBaApaToB. PaznoikeHre MHOTOWIEHOB HA MHOXHTEIN.
YpaBHeHHs M HEpaBEeHCTBA
VYpaBHEHHE, KOPEHb YpaBHEHUSI, TIPaBrIIa IPeoOpa3oBaHus ypaBHEHNS, pABHOCHIBHOCTD yPABHEHUH.
JluneitHoe ypaBHEHHE C OAHOHN IEpEMEHHOM, YMCII0O KOPHEH JIMHEHHOTO YpaBHEHMS, pellcHUE TMHEHHBIX ypaBHeHHH. COCTaBICHUE YpaBHEHUH 110 YCIIOBUIO
3a1a4y. Pelenne TeKCTOBBIX 3a4a4 C TOMOIIBIO YPaBHEHUM.
JluneitHOe ypaBHEHHE C JBYMS IEpEeMEHHBIMH H ero rpaduk. CucteMa ABYX JTUHEHHBIX YpPaBHEHUH C IByMs IIepeMEHHBIMU. PemreHue cucteM ypaBHEHUH
crocoboM 1moAacTaHoBKH. IIpumeps! peleHust TEKCTOBBIX 3a/1ad C IOMOLIbIO CUCTEM YPaBHEHHH.
DyHKIUU
Koopnnuarta Touku Ha npsamMoil. UuciioBele MPOMEXKYTKU. PaccTosHNE MEXIY IBYMSI TOUKAMH KOOPAUHATHOU IMPSIMOM.
[IpsmoyronpHas cuctema koopauHat, ocu Oxu Oy. Abcuucca U OpJuHaTa TOYKH Ha KOOPAWHATHOM mtockocTH. IIpumeps! rpadukoB, 3agaHHBIX HOpMyIaMu.
Urenue rpadukoB peanpHbIX 3aBucuMoctel. [lonsatue pynkunu. I'paduk ¢dyakumm. CoiictBa dyakmuii. Jluneiinas dyakmus, e€ rpaduk. I'paduk dhyHKIIH
y = [x|. ['padmyeckoe pemreHne THHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX YpaBHEHUI.

8 KIIACC
Yucaa 1 BLIYMCTEHHS
Ksanpatssrit kopens u3 uncna. [lorsatre o0 wpparmoHansHOM 4YHcie. JlecsTHuHbIe MPUONMKEHNUS UPPaMOHaIbHBIX uncell. CBoicTBa apu(hMETHUECKUX
KBa/IpaTHBIX KOPHEH 1 UX MPUMEHEHHE K MPeo0pa30BaHUIO YHCIOBBIX BEIPAKEHUHN U BRIYHCICHUAM. JlefiCTBUTENBHBIC YNCITA.
CrerneHb ¢ LeNbIM MTOKa3aTeneM U e€ cBoicTBa. CTaHmapTHAas 3alUCh YKCIA.
3



Aaredpanyeckne BbIpaKeHU

KBanpaTsslil TpéxuiieH, pa3noxeHne KBaJIpaTHOrO TpEXUJIEHa Ha MHOXKHUTENH.

Anrebpandeckast Apo0ob. OcHOBHOE CBOKCTBO airedpandeckoi npoou. CioxkeHne, BHIUUTaHUE, YMHOXKEHHE, IeIeHIe anredpandeckux Apodeii. PannonanbHeie
BBIPQKCHMSI M UX MTPeoOpa3oBaHuE.

YpaBHeHHs M HEPABEHCTBA

KBaapaTtHoe ypaBHeHHe, (opMyiia KOpPHEW KBajpaTHOro ypaBHeHus. Teopema Buera. Perienue ypaBHeHHH, CBOAAIIMXCSA K JUHCHHBIM U KBaJpaTHBIM.
[pocreiimme 1poOHO-paOHATEHBIC YPaBHEHUSI.

I'paduueckas uHTEpHpeTalnsl YpaBHEHUH ¢ OBYMS MEpEMEHHBIMH W CHUCTEM JIMHEHHBIX YpaBHEHWH C ABYMsI IepeMeHHBIMH. [IpuMepbl penieHus cucreM
HEINVHEWHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3aj1au anredpanyeckuM CriocoOOM.

HucnoBble HEPAaBEHCTBA U UX CBoMcTBA. HepaBeHCTBO ¢ 0HOIM nepeMeHHOU. PaBHOCHIBHOCTE HEPABEHCTB. JIMHENHHBIE HEPABEHCTBA C OJHON IIEPEMEHHOM.
CucteMbl IMHEWHBIX HEPABEHCTB C OJTHOM TIepeMEHHOM.

DYyHKUNHU

[ousTre pynkumu. O6MacTh ONpeneneHus © MHOXKeCTBO 3HaueHui QyHKur. CriocoObl 3a1anusl QyHKIHHI.

I'paduk pynknuu. Urenne cBoiictB dyHkiuu o e€ rpaduky. [Tpumeps rpadrkoB GyHKIHNA, OTpAKAIONINX PealbHBIE MPOIECCHI.

OYHKIMH, OIMCHIBAONIAE IPAMYIO H 0OPATHYIO TIPOMOPIHOHATBHBIE 3aBHCHMOCTH, X rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pellieHue ypaBHEHUN U CUCTEM YpaBHEHUI.

9 KJIACC

Yucia v BbIYHCICHUS

ParnmonanbsHble yncna, HppanroHaIbHbIE YUCIa, KOHEYHbIE U OECKOHEUHBIE NECITUYHbIE IpoOu. MHOXKECTBO 1€ CTBUTENBHBIX YNCEN, JCHCTBUTEIbHBIC YHCIIA
Kak 0eCKOHEUHbIE JeCATHUHBIE 1poOu. B3auMHO 0THO3HAYHOE COOTBETCTBHE MEXK/Ly MHOKECTBOM ACHCTBUTEIIBHBIX YUCEN M KOOPIUHATHON IPAMOH.
CpaBHeHME AEHCTBUTENBHBIX YHCEI, apU(METHIECKHE NEUCTBHS C ACHCTBUTEIbHBIMH YHCIAMU.

Pa3meprr 00bEKTOB OKPYIKAIOIIEro MUPa, JJIUTEIBHOCTh MPOLIECCOB B OKPYKAIOILIEM MHpE.

[TpubnmxEHHOE 3HaYeHNE BENUYUHBI, TOYHOCTh NpuOmmxkenus. Oxpyriaenue uncen. [Ipukuaka 1 oreHKa pe3ysIbTaTOB BBIYMCICHUH.

YpaBHeHHsI U HEPAaBEHCTBA

JIunelinoe ypaBHeHue. PenieHue ypaBHEHHM, CBOJSIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Penienue ypaBHeHHM, CBOASIIMXCS K KBaAPATHBIM. bukBaapaTHoe ypaBHeHHE. [Iprumepsl permeHust ypaBHEHUM TPETbe U YeTBEPTOM
CTEIeHeH pas3IoKeHUEeM Ha MHOXHTEIH.

Pemenne 1poOHO-paniMOHaIBHBIX YpaBHEHHN. PellieHne TeKCTOBBIX 3a/1a4 aJireOpandecKuM METOIOM.

VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U ero Tpaduk. Pemenne cucreM AByX JMHEHHBIX ypaBHEHUH ¢ ABYMsI IEpEMEHHBIMU. Pelienue cucreM AByX ypaBHEHHH,
OIHO M3 KOTOPBIX JINHEHHOE, a pyroe — BTOPoi cTeneHu. [ paguueckas uHTEpIIpeTanys CUCTEMbl YpaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemenne TeKcTOBBIX 3a7au anredpanyeckuM CriocoOoM.

UmncioBble HEPABEHCTBA U X CBOMCTBA.



Pemenne nuHEHHBIX HEpaBEHCTB C OAHOW MepeMeHHOW. PeleHue cucTeM JIHMHEHHBIX HEPaBEHCTB C OJHOW mepeMeHHOi. KBampaTHble HepaBeHCTBa.
I'paduueckas nHTEpIpETalMs HEPABEHCTB H CUCTEM HEPABEHCTB C IBYMS NEPEMEHHBIMHU.

DYyHKUNHU

Ksanmpatuunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapaborna, KoopJMHATHI BEpIIMHBI Tapabobl, OCh CHMMETPUH MapadoIbl.

I'paduku pyskimit: y = kx, y =kx + b, y = k/x, y = x3, y=x, y = x| , 1t ux cBoiicraa.

Yucii0BbIe MOCTEA0BATEIBLHOCTH M IIPOrPecCUH

[ToHsTHE YHCIOBOM MOCIEIOBATEIILHOCTH. 3aJaHKE MOCISIOBATEILHOCTH PEKYPPEHTHOM (popMyItoit u GpopMyIioii n-ro uiieHa.

Apudmernyeckas 1 reoMeTpuuecKast mporpeccuu. @opmyJisl n-ro wieHa apupMETUIECKON U TEOMETPUYECKOM MPOrPECCHid, CyMMBI TIEPBBIX 71 YJICHOB.
N3o0paskeHre WieHOB apu(PMETHUECKOH M T€OMETPHUUECKON MPOrpeccuil TOUKaMu Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIH M AKCIOHEHIIMAJIbHBIA POCT.
CrnoxHbI€ MPOLIEHTHI.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS MTPOrpaMMBbI ydeOHOT0 Kypca «AJredpa» XapakTepu3yroTcs:

NaTPUOTHYECKOE BOCIIUTAHME:

MPOSIBJICHHEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHEM K JTOCTH)KEHHUAM POCCHHCKHX MAaTeMaTHKOB U
POCCHHCKOI MaTeMaTHYECKON MIKOJBI, K MCTIONh30BAHUIO ITHX JOCTIKEHHI B IPYTUX HAyKaX U MPUKIIAJHBIX cdepax;

rpa:kJaHcKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMTOJTHEHUIO OOS3aHHOCTEH TpakJaHWHA W peal3alldd €ro MpaB, MPEACTaBICHHEM O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHHWPOBAaHUS
PasIUYHBIX CTPYKTYp, SIBICHWH, MPOIENYp TPa)IaHCKOTo oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHIO 3TUYECKHUX IIpOO0IIEM,
CBSI3aHHBIX C MPAKTUIECKUM IIPUMEHEHHEM JOCTIKEHUH HayKH, OCO3HAHMEM Ba)KHOCTH MOPAJIHHO-ITHYECKUX MPUHIIUIIOB B IESITETFHOCTH YIEHOTO;
TPY/A0BOE BOCIIUTAHHE:

YCTaHOBKOM Ha AaKTMBHOE YYacTHE B pEIISHWH IMPAaKTHYeCKUX 3a7ad MaTeMaTWYeCKOM HalpaBIeHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTHYeCKOTO
00pa3oBaHUs HA MPOTSHKEHUH BCeW JKU3HHU YIS YCIIEITHON MPO(eCCHOHABHON NEITENThHOCTH U Pa3BUTHEM HEOOXOANMBIX YMEHHN, OCO3HAHHBIM BEIOOPOM U
MTOCTPOECHUEM WHIUBUAYAIBHON TPACKTOPHUH 00pa30BaHMUs M JKU3HEHHBIX IIJIAHOB C YIETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;
3CTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOIHMOHAILHOMY W A3CTETUYECKOMY BOCIHPHATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pPEIIeHUH, pacCyKISHHWH, YMEHHIO BUIETh
MaTeMaTHYECKNe 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOTO MO3HAHUS:



OpHCHTalMell B NEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4yHBIX TpENCTaBICHWH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKa, MPUPOIBI U
o01ecTBa, MOHMMAaHWEM MAaTEMAaTUYECKON HAyKH Kak cepbl YeTOBEUECKOW NesITeIbHOCTH, ITAlOB €€ Pa3BUTUS U 3HAUMMOCTH ISl pa3BUTHS LIUBHIIU3AINY,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMAaTUUYECKOU KyIbTYPOU KAK CPEACTBOM ITO3HAHUS MUPA, OBJIAJCHUEM IIPOCTEUIIMMH HaBBIKAMU UCCIIEL0BATEI bCKOU
JIESTEIIBHOCTH;

(puznyeckoe Bocnutanue, GopMupoBaHHue KyJbTYPbI 310POBbS H IMOIUOHAIBHOIO 0JIATOTIOIYYHS:

TOTOBHOCTBIO IPUMEHSITH MaTEMaTHUECKHE 3HAHUS B UHTEPECaX CBOETO 37I0POBbsI, BEJICHNUSI 3JI0pOBOr0 00pa3a »KU3HH (3I0pOBOE MUTaHKE, COATaHCHPOBAHHBIH
PEKUM 3aHSATHH U OTIbIXA, peryisipHas Gusndeckast akTUBHOCTb), c(hOPMUPOBAHHOCTHIO HABBIKA Pe(IICKCHH, TPU3HAHUEM CBOCTO ITpaBa Ha OIIK OKY M TaKOTO
K€ TIpaBa APYyroro 4enoBeKa;

JKO0JIOTHYECKOE BOCIIUTAHHUE:

OpHCHTAIME Ha MPUMEHEHWE MAaTeMaTUYeCKUX 3HAHWHU ISl pelieHusl 3a7a4d B 00JIACTH COXPAaHHOCTH OKPYKAIOIIeH Cpenbl, MIaHUPOBAHHS MOCTYIKOB H
OIIEHKH MX BO3MO)KHBIX TOCIIEICTBHM ISl OKPYKAIOIIEeH Cpellbl, 0CO3HAHUEM TJI00aTbHOTO XapaKTepa dKOJIOTMYeCKUX MPoOIeM U MyTel WX pelieHus;
aJanTauus K H3MEHAIIUMCH YCJIOBUAM COLMAJIBHOI U NPUPOAHOM CpebI:

FOTOBHOCTBIO K JEMCTBUSM B YCJIOBUSIX HEOIPEACIEHHOCTH, OBBIIIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUYECKYIO IEATENBHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS Y IPYTHX JIO/IEH, MPpHoOpeTaTh B COBMECTHOM JIETETFHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH M3 ONBITA IPYTHX;

HEOOXOJIMMOCTHIO B (DOPMHPOBAHUM HOBBIX 3HAHU, B TOM 4ucie (GOpMyIHpOBAThH UJICH, MTOHSTHS, TUIIOTE3bI 00 00BEKTaxX U SIBIICHUSX, B TOM YHCJIEC paHee
HEHM3BECTHBIX, 0CO3HABATH JIEPHUIIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHHUMATh CTPECCOBYIO CHTYallMI0 KakK BBI30B, TPEOYIOIIUI KOHTPMEp, KOPPEKTHPOBATH
IPUHUMAEMbIC PEIICHNS U JeHCTBUS, (OPMYIHPOBATh U OLICHUBATh PUCKH M MIOCIECTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTe/bHbIe YHHBepPCAJIbHbIe Y4eOHbIe AelicTBUSA

ba3oBble Joruyeckue aecTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTEMATHIECKIX 00bEKTOB, TOHITHIA, OTHOIIIEHH i MEX/Ty TIOHATHSIMH, (HOPMYITHPOBATH ONPE/IEIICHUS
TIOHSTHN, YCTAaHABIINBATH CYIIECTBEHHBIN MPU3HAK KIACCH(IKAIIH, OCHOBaHHS Tst 0000IIeHNs U CpaBHEHUS, KPUTEPUH IPOBOAMMOTO aHAIN3a;
BOCIIPUHUMATH, (DOPMYITHUPOBATH U IIPEOOPa30BHIBATH CYKICHUS: YTBEPIUTEIbHbBIE U OTPHUIIATENbHEIE, eMUHIUYHbIC, YACTHBIEC U OOIIIE, YCIOBHBIE;

BBISIBIISITh MaTeMaTHUECKIEe 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUNS B (paKTaX, JAHHBIX, HAOMIOMAECHUSAX U YTBEPKACHUSX, IPEIIaraTh KPUTEPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUUIL;

JIeNaTh BBIBOJBI C HCIOIB30BaHNUEM 3aKOHOB JIOTHKH, ASAYKTUBHBIX U HHIYKTHBHBIX YMO3AKITIOYSHHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

pazoupaTh 10Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHWH (TpsMble W OT MPOTHBHOTO), MPOBOJUTH CAMOCTOSITENIFHO HECIOXKHBIE JIOKa3aTeNbCTBa
MaTeMaTHYeCKNX (DaKTOB, BBICTPAUBAThH ApPIyYMEHTAIUIO, TPUBOANUTH IPUMEPHI 1 KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

BBIOMpATh CIIOCO0 pelieHus yaeOHOH 3a1aun (CpaBHUBATh HECKOIBKO BApUAHTOB PEIISHUS, BRIOUPATh Harbosee MOAXOMIIINNA ¢ YIETOM CaMOCTOSTEITbHO
BBIJIETICHHBIX KPUTEPHEB).

ba3oBble HccienoBaTeIbCKHE TeHCTBUSA:



WCIIONb30BaTh BOIPOCHI KaK MCCICNOBATEIbCKUN WHCTPYMEHT TIO3HAHUs, (OPMYJIMPOBATH BOIPOCH], (DUKCUPYIOIIME MPOTHBOpEUUE, MpodiIeMy,
CaMOCTOSTEIBHO YCTaHABIMBATH UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIIHI0, MHCHUE,

MPOBOANUTE MO CAMOCTOSITENIbHO COCTABICHHOMY IUIAaHY HECJIOXKHBIH 9SKCIIEPUMEHT, HEOONBIIOE HCCIEJOBAHUE IO YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEKY COOOI;

CaMoCTOATENbHO (OpMYyIHpOBaTh OOOOIIEHHS W BBIBOABI IO pe3yabTaTaM NPOBEAEHHOrO HAOIIONEHHS, WCCICAOBAHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IICHUIA;

IMPOrHO3UPOBATH BO3MOKHOC PA3BUTHE MTPOLCCCA, a TAKIKEC BBIABUTATH IIPCAIIOIO0XKECHU O €0 pa3BUTUHN B HOBBIX YCIIOBHAX.

PaboTa ¢ nunopmanueii:

BBISIBJISITh HEIOCTATOUHOCTh U U30BITOYHOCTh MH(OPMAIIMH, JaHHBIX, HEOOXOAMMBIX JUIS PELICHUS 3a/1a4H;

BBIOMpPATh, AaHATM3UPOBATH, CACTEMATU3NPOBATh U HHTEPIPETUPOBATh HH(POPMAIIUIO Pa3IMYHBIX BUIOB U )OPM TPEICTABICHUS;

BEIOMpAaTh PopMy IpencTaBleHNsT HHPOPMAINH U WLTIOCTPUPOBATH pelllaeMble 3a1a4l CXeMaMH, AMarpaMMaMH, HHOU TpaduKoi 1 X KOMOWHAIIMSIMU;
OIIEHUBATh HAJIEKHOCTh HHPOPMAIUH IO KPUTEPHUSM, IPEIATI0KEHHBIM YUUTENEM WA CHOPMYITUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHA:

BOCIIPpUHUMATH U (bOpMy.]'II/IpOBaTI) CYyXXACHUA B COOTBETCTBHUU C YCIOBHUAMH N LEIIAMU O6IIIeHI/I$I, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUSA B
YCTHBIX U TMCbMEHHBIX TCKCTAX, AaBAaTh ITOACHCHUA 110 XOAY PCUICHHUA 3aJa4, KOMMCHTHPOBATH HOJ'Iy‘-IeHHBIﬁ pe3yIbTaT,

B X07Ie 00CYX/IeHHsI 33/1aBaTh BOIIPOCHI T10 CYIIECTBY 00CYKIaeMO# TeMBI, TPOOIEMBI, peliaeMoi 3a/1a4u, BLICKa3bIBATh UJICH, HalleICHHBIE Ha TOUCK PENIeHUS,
COIOCTaBIISATh CBOM CYXXJEHHS C CYXACHUSMH IPYTUX YYaCTHHKOB IHANiora, OOHAPYKWBATh PAa3lWYMe€ W CXOACTBO TO3WIHHA, B KOPPEKTHOW Qopme
(hopMyIHpPOBATH PAa3HOTIIACHS, CBOH BO3PAKEHUS;

MIPEACTABIIATh PE3yNbTaThl PEIICHUs 3aJadl, IKCIEPUMEHTa, MCCIICIOBAHMUS, MMPOEKTa, CAMOCTOATENBHO BBHIOMpATh (hOpMAT BHICTYIUICHHS C Y4ETOM 3a7ad
MpEe3eHTallN M OCOOCHHOCTEN ayUTOPHH;

MMOHUMATb ¥ MCIIOJIb30BaTh MPENMYIIECTBA KOMAHIHOW W MHANBUIYAIbHON paObOTHI IPU PEIIeHNH yueOHbIX MaTEMAaTHIECKHUX 3a]1ad;

MIPUHUMATH [I€Th COBMECTHOW JIEATENbHOCTH, TUIAHUPOBATh OPTaHMW3AIMI0 COBMECTHON pabOTHI, paclpeneisTh BHIBI palboOT, JOTOBAPUBATHCS, 00CYXKIaTh
MIPOIIECC U PE3YNbTAT PabOThI, 0000IIATH MHEHHS HECKOIBKHX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opmMax paboTel (00CyX AeHus, OOMEH MHEHHWSMH, MO3TOBble IITYpMBI W JpyTHe), BHIIONHITH CBOK YacTh paboOTHl H
KOOPJAWHHUPOBATH CBOM JIEUCTBUSA C APYTHMH WIEHAMH KOMaHbI, OIEHNBATh KAYE€CTBO CBOETO BKJIaa B OOIIHI MPOIYKT MO KPUTEPHUSIM, CPOPMYINPOBAHHBIM
Y9aCTHUKAMU B3aWMOJICHCTBHSL.

PerynsiTuBHbIe YHHBepPCcAJIbHbIE y4eOHbIe el CTBUSA

Camoopranusauus:

CaMOCTOSATEIBHO COCTABIIATH TUIAH, aJlTOPUTM pPEIIeHUs 3a7auu (WK ero 4acTh), BRBIOMPATh CIIOCO0 PEIIeHHS ¢ yI4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apTryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI PELISHHU ¢ y4ETOM HOBOH WH(OPMAIIHH.

CaMOKOHTPOJ1b, 3MOIMOHAIbHBIH HHTEJIEKT:

BIIAJIETh CIIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca M pe3ysibTaTa pelleH sl MaTeMaTHIeCKON 3a/1auH;

MPEeIBUIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH PEIICHWU 33/1a4¥, BHOCHUTH KOPPEKTHBBHI B JEATENILHOCTH Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
HaWJEHHBIX OMMOOK, BHISBIICHHBIX TPYIHOCTEH;



OLIGHUBATh COOTBETCTBHE Pe3yJbTaTa A TeIbHOCTH IIOCTABJICHHOMN 1IEH U YCIIOBUSIM, OOBSICHATH MPUYHHBI JOCTHXKEHHSI MIIM HEAOCTHIKEHUS 11€JI1, HAXOUTh
OIIMOKY, AaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenus B 7 kaacceoOyqatonMNcs MOMYyYHUT CIEAYIOIINE TPEAMETHBIE Pe3yIbTaThL:

Yucna v BbIYUCIEHUS

BI)IHOHHSITI), Cco4ucTas YCTHBIC U TIMCbMCHHBIC HpI/IéMBI, apl/l(bMeTI/I‘IeCKI/Ie I[Gf/iCTBI/Iﬂ C palilMOHAJIbHBIMU YU CJIIaMU.

HaxomuTh 3Ha4eHUs! YMCIIOBBIX BBIPa)KEHUH, MPUMEHSTh PazHOOOpa3Hble clIOcOObl U MPUEMBI BBIYHCICHHS 3HAYCHUH IPOOHBIX BBIPAKEHHM, COAEPIKAIINX
OOBIKHOBEHHBIE U JCCATUYHBIC I[pO6I/I.

[epexomuTh OT otHOMN (POPMBI 3aIMCH YHCEN K APYTOi (IpeoOpa3oBhIBATH JIECATUYHYIO IPOOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B OSCKOHEYHYIO JICCATHUHYIO APOOH).

CpaBHUBATH U yNOPAI0YNBATH PAI[HOHATBHBIE YUCIIA.

OxpyrasaTh 9ncia.

BBINIOJIHATE IPUKUIKY U OLIEHKY pe3yJbTaTa BEIYUCICHUM, OLEHKY 3HAYEHUN YMCIIOBBIX BBIPAYKEHUI. BBINIOMHATE NEHCTBUS CO CTENEHSIMU C HATy paJIbHBIMU
MTOKa3aTENsIMHU.

HpI/IMeHHTB IIPpU3HAKKU ACTIMMOCTHU, PA3JIOKCHNUE HAa MHOXUTEIIU HATYPAJIbHBIX YUCCII.

Pematsn IIPAKTUKO-OPUEHTUPOBAHHBIC 3aJda4dM, CBA3aHHBIC C OTHOHMICHHUEM BCIWYHH, IMPOIMOPLHMUMOHAJIBHOCTHIO BCIWYHH, IMPOUCHTAMH, HUHTCPIIPETUPOBATH
pe3ynbTaThl pelleHNs 3aJad ¢ y4ETOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX OOBEKTOB.

AJsredpanyeckue BbIpasKeHHs

Hcnone3oBaTh anredpanieckyo TEPMUHOIOIHIO U CUMBOJIMKY, IIPUMEHSATh €€ B IPOLIECCE OCBOEHMS y4eOHOro MaTepuaia.

Haxonuts 3HaueHNs1 OyKBEHHBIX BBHIPQXKEHUN IPU 3a1aHHBIX 3HAUCHUSAX [1€PEMEHHBIX.

BeimonuaTe mpeoOpa3oBaHus LEI0r0 BBIPAKEHNUS B MHOI'OWIEH [IPUBEACHIEM OJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BbInonHATh yMHOXKEHHE OAHOUWIEHA HA MHOTOWIEH M MHOTOYWIEHA Ha MHOTOWIEH, IPUMEHSTh (JOPMYJIbI KBaIpaTa CyMMBbI U KBapaTa pa3HOCTH.
OcyIecTBISATh Pa3I0KEHNE MHOTOUICHOB HA MHOXHTEIN C IIOMOIIBIO BBIHECEHHUS 32 CKOOKHM OOIEro MHOXKHTEINS, TPYNIIUPOBKY CIaraeMblX, IPUMEHEHUS
($hopMyI COKpaIIEHHOIO YMHOXEHHUS.

[IpumensaTs npeobpa3zoBaHUs MHOTOYJICHOB ISl PELICHUS Pa3IMYHbIX 33134 U3 MAaTEMAaTHKU, CMEKHBIX [IPEAMETOB, U3 PealbHOM MPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYPATBbHBIMU TIOKA3aTEISAMH JUIS TPe0OpPa30BaHUS BHIPAIKSHIH.

YpaBHeHHsI 1 HEPABEHCTBA

PemaTs nuHeliHbIE ypaBHEHUS ¢ OMHOIN NEpeMEHHOM, MPUMEHSS IIPpaBMIIa IepexoJa OT UCXOIHOIO ypaBHEHHUS K paBHOCHIBHOMY eMy. IIpoBepsth, sBisieTcs
JIM YMCII0 KOPHEM YPaBHEHHUS.

[IpumensATH Tpaduyeckue METOBI IPH PELLICHUN JIMHEWHBIX YPAaBHEHUH U MX CHCTEM.

[TonOupate mpuMepsl nap Yuce, SIBISIOMNXCS PELIEHHEM JIMHEWHOTO YPaBHEHHS C ABYMsI [TEpEMEHHBIMH.

CrtpouTh B KOOPIMHATHOW IJIOCKOCTH TpadMK JMHEHHOrO ypaBHEHHUS C JABYMS IEPEMEHHBIMHM, IOJb3YICh TpauKOM, NMPUBOAUTH MPHUMEPHI PELICHHS
YpaBHEHHUS.

Pemats cuctembl ABYX TMHEHHBIX YPaBHEHHUH C IBYMS IEPEMEHHBIMHU, B TOM YHCJIE TpaduyecKu.
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CocraBnaTe M pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHHH MO YCIOBHIO 3aJa4H, MHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM
3aJa4uu MOMyYeHHBIN pe3ysbTaT.

DYyHKUNHU

N3o0paxath Ha KOOPAWHATHOMN MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPJMHATAM, JIyYH, OTPE3KU, HHTEPBAJIBL, 3alIUCHIBATH YACIOBBIC IPOMEXKYTKH
Ha aNreOpanyeckoM s3bIKe.

OTMedaTs B KOOPAWHATHOM TUIOCKOCTH TOYKHU MO 33aHHBIM KOOPAWHATAM, CTPOUTD TpauKu THHEWHBIX QyHKIHNA. CTpouTh rpaduk GyHKIuN y = [X|.
OnwuceiBaTh C TOMOIIBIO (YHKIHMI H3BECTHBIC 3aBHCHMOCTH MEXKIY BEJIMYMHAMHU: CKOPOCThb, BpPEMs, PACCTOSHHE, IIEHa, KOIMUYECTBO, CTOMMOCTH,
MPOU3BOJAUTEILHOCTD, BpeMsi, 00bEM paboOTHL.

Haxomuth 3HaueHue QyHKIUY 110 3HAYCHUIO €€ apryMeHTa.

[Nonumars rpaduyeckuii crocod npeacTaBlieHNs U aHAIM3a HH(OpMaIK, U3BIEKATh U HHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPaQHUKOB peabHbIX MPOIIECCOB
U 3aBHCUMOCTEH.

K xoniy oOydeHus B 8 ki1acceoOyJaronuiics: OMyduT CISTYIOIIHE MPEAMETHBIC PE3YIbTATHI:

Yucia 4 BbIYHCTIEHUS

Ucnonp30BaTh HavyaIbHEBIE MMpEACTAaBJICHUA O MHOXKECTBE ZICfICTBI/ITCHBHBIX qucell A CPaBHCHUA, OKPYTJICHUA U BBI‘IHCHCHPII;'I, I/1306pa)KaTI) JICI\/’ICTBI/ITCHLHLIG
YUCIIa TOYKAaMU Ha KOOPAMHATHOM IPSIMOM.

[MpumensaTs NoHSATHE apU(PMETHIESCKOr0 KBAJIPAaTHOIO KOPHS, HAXOAWTh KBAJPATHBIC KOPHU, UCIIONB3YS MPH HEOOXOJUMOCTH KaJIBKYISTODP, BBIMOIHATH
peoOpa3oBaHUs BRIPAKEHUN, COMICPIKAINX KBAIPATHBIE KOPHHU, UCIIONB3Ys CBOMCTBA KOPHEH.

Hcronp30BaTh 3aucH OOJBIIX U MAJIBIX YHACEN C IIOMOIIBIO ECATHIHBIX Apobeli u crenener uncna 10.

Adare0panyeckue BbIpaKeHHs

[IpuMeHsATs IOHATHE CTENEHH C ENTBIM ITOKa3aTelleM, BHITOIHATH MPe00pa30BaHuUs BRIPAKEHUH, COMEPKAIINX CTENEHH C IENTBIM ITOKa3aTeNeM.

BremonHATh TOXKIeCTBEHHBIE TPe0Opa30BaHMs PaliOHAIBHBIX BRIPAKEHUI Ha OCHOBE TTPAaBWII ACHCTBUI HAJl MHOTOWJICHAMH U alre0panyecKuMU IPOOSIMU.
PackmanpiBaTh KBaAPATHBIN TPEXWIEH HA MHOKUTEIH.

[IpumensaTs peoOpa3oBaHUs BEIPAKEHAN IS PEIICHUS PA3NUIHBIX 3329 U3 MATEMAaTHKHA, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTHKH.

YpaBHeHMs U HEpABEHCTBA

Pemate nuHelHbIe, KBapaTHBIC YPABHEHHS W PAlHOHATBFHBIC YPAaBHEHHS, CBOSIINECS K HUM, CHCTEMBI IBYX YpaBHEHUH C IBYMs MepEMEHHBIMHU.
[IpoBoanTs MpocTeiiime uecneoBaHus ypaBHEHHH U CHCTEM YPaBHEHHIA, B TOM YHCIIE C TPUMEHEHHEeM TpadnIecKuX MpeCTaBiIeHNH (yCTaHABINBATh, HMEET
T ypaBHEHWE WM CUCTEMa YPaBHEHHH PEIIeHHs, €CIIM UMEET, TO CKOIBKO, U Tpovee).

[lepexomuTh OT CIOBECHOW (OPMYIHPOBKH 3amadd K €€ anreOpamdecKoil MOJENU C IOMOIIBI0 COCTaBJICHUS YPaBHEHUS WU CHCTEMBI YpaBHEHHH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa9d MOTYYSHHBIN pe3yabTar.

[IpuMeHATh CBOHCTBA YHCIIOBBIX HEPABEHCTB Ui CPABHEHUS, OIEHKU, pellaTh JIMHEWHbIe HepaBEHCTBA C OJHOW NMEPEMEHHOW W WX CHCTEMBI, J1aBaTh
rpaduyecKkyro WLTIOCTPAIMI0 MHOXKECTBA PEIISHII HepaBeHCTBA, CHCTEMbI HEPABEHCTB.

DyHKIUU



[ToHMMaTh ¥ UCNOIBH30BATh (PYHKIIMOHAIBHBIC TIOHATUS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE O00O03HAUYCHHUS), ONPENCIATh 3HAUCHUE (PYHKIUU 0 3HAYCHUIO
apryMeHTa, OnpeieisaTh CBOHCTBA (yHKIUU 110 e€ rpaduky.

CtpouTh TpaduKH 37IeMEHTApHBIX (YHKIIHIA BUA:

y=kix,y=x2,y=x3,y=x|,y= VX, OIUCHIBATH CBOICTBA YHCIOBOM (dhyHKIMH 110 € TpaduKy.

K koHIty o0yueHus B 9 Ki1acceoOyJarOIUIACs MONMYUUT CICAYIONINE MTPSIMETHBIE PE3YJIbTaThI:

Yucia ¥ BoIYHCICHHS

CpaBHHBATH U YIOPSI0YNBATH PAIlMOHAIBHEBIC U UPPALMOHATHHBIC YHCIIA.

BeinonusaTe apudMeTuaeckre qeiCTBUS ¢ paliiOHaIbHBIMUA YHACIaMU, COUETas YCTHBIC M MUCbMEHHbBIE TPUEMBI, BBIMOJIHATH BBIYUCICHUS C UPPaAIlMOHATBHBIMH
YHCIIAMH.

HaxonuTh 3HaUeHUs CTENEHEH C MeTbIMI TOKA3aTeISIMI ¥ KOPHEH, BEIYUCIISITH 3HAUCHHS YUCTIOBBIX BRIPAXKCHHUI.

OKpyTASTh ASUCTBUTENBHBIE YHCTIA, BRITONHITH IPUKHUIKY PE3yJIbTaTa BRIYUCICHUH, OIEHKY YHCIOBBIX BBIPAKCHH.

YpaBHeHus U HEPABEHCTBA

Perrath juHelHbIC U KBapaTHbIC YPABHEHUS, YPABHEHHMSI, CBOIAIIMECS K HUM, MPOCTEHINE TPOOHO-pAI[MOHABHBIC YPABHEHUSI.

PemaTs cucTeMsl ABYX TUHEHHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMH M CHCTEMBI JIBYX YPaBHEHHH, B KOTOPHIX OHO YPABHEHHE HE SBIISCTCS JTMHEHHBIM.
PemaTh TeKCTOBBIE 3aa9n aNTeOpandecKuM CIIOCOOOM C TIOMOIIBIO COCTABIICHUS YPABHEHHUSI FUTH CUCTEMBI JBYX YPABHEHHM C IBYMS TIEpEMEHHBIM H.
[IpoBOIUTE IPOCTEHININE UCCIICTOBAHUS YPAaBHEHUH M CHCTEM YpaBHEHHUH, B TOM YHCIIE C MPUMEHEHUEM rpadnIecKuX MPeICTaBICHIH (YCTaHABINBATE, UMEET
JIA ypaBHEHHUE WJIU CUCTEMa YPaBHEHHH PEIICHUS, €CITH UMEET, TO CKOJIBKO, U TIPOUEe).

Pemats nuHeliHbIC HEpaBEHCTBA, KBaApaTHBIC HEPABCHCTBA, M300pakaTh PEIICHUE HEPABCHCTB HA YHCIIOBOW TPSMOH, 3alMCHIBATh PEHICHUE C ITOMOIIBIO
CHMBOIJIOB.

Perrath cucTeMpl TUHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIIME KBaJApPaTHOS HEPABEHCTBO, M300pakaTh pEIlICHHE CHCTEMbl HEPABEHCTB Ha
YUCIIOBOM IPSIMOM, 3aIMCHIBATH PEIICHUE C IIOMOIIBIO0 CHMBOJIOB.

Hcrronp30BaTh HEPABEHCTBA MPU PEIICHUN Pa3IMIHbIX 3a11a4.

DyHKIUU

PacrioznaBath pyHKIHMM M3y4eHHBIX BUIOB. [loKa3bIBaTh cCXeMaTHYECKH PACIIONOKEHNE Ha KOOPIMHATHOMN TUIOCKOCTH TpadukoB QyHKIMI Buaa: y = kx, y =

kx+by=kix, y=ax>+bx+c,y=x%y=Vx y= ||, B 3aBECHMOCTH OT 3HAYeHHMIT KOA()DHUIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKI[HIA.

CTpouTh U U300paXKaTh CXEMATHYCCKH rpadUKU KBAJAPATUYHBIX (DYHKIIMH, OMMCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIIMH 1O UX rpaduKam.

PacniozHaBaTh KBaJpaTHYHYIO QYHKIHIO 10 (hOopMyIie, TPUBOAUTH MIPUMEPHI KBAPATHUHBIX (QYHKIIUI U3 peantbHON JKU3HU, (DU3UKHU, TEOMETPHUH.

YucsioBbie NOCJIEI0BATEILHOCTH H MIPOTPECCUH

Pacnio3HaBaTh apu(pMETHUECKYIO U TEOMETPHUECKYIO TPOTPECCHH MPU Pa3HBIX CIOCO0aX 3aaHusl.

BBINOMHATH BRIYMCIICHHS € UCTIONB30BaHHEM (POPMYI N-TO WieHa apu(GMETUIECKOR U TEOMETPUUCCKON MPOrPECcCrid, CYMMBI ITEPBBIX N YJICHOB.

N300paxath 4ieHbl MOCISA0BATEILHOCTH TOUKAMHU Ha KOOPJMHATHOMN MIIOCKOCTH.

PemaTh 3a7aun, CBA3aHHBIC C YUCIOBBIMHU MTOCIECOBATEILHOCTSIMH, B TOM YHCIIC 3aJIa41 U3 PEaibHOM JKU3HH (C UCTONB30BAHUEM KaJNbKYIATOpa, IU(PPOBBIX
TEXHOJIOTHH).
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TEMATUYECKOE IIVTAHUPOBAHUE

7 KJIACC
KoJym4ecTBO 4acos DJIEKTPOHHbIE
Ne n/m Haumenoanue pase;1os u rem Bcero KonTpoabubie IIpakTHyeckne (wnposnie)
nporpaMmbl p p o0pa3oBaTejibHbIe
padoThI padoThI pecypet
1 Yucna u BBIYMCIICHUSI. 32 1 bubauoreka LIOK
PanumonanpHbIe Ynciia https://m.edsoo.ru/7f415b90
bubauoreka LIOK
2 Koopaunarst u rpaduii. @ynkii 2 ! https://m.edsoo.ru/7f415b90
bub6mmoreka IJOK
3 AJITeOpanteCKHe BHPAKCHHUA 26 ! hitps://m.edsoo.ru/7415b90
bu6mmoreka IJOK
4 VPABHEHMS M HEPABEHCTHA 12 ! hitps://m.edsoo.ru/7f415b90
bu6mmoreka IJOK
> Tosropenne i oGodumeHue 7 ! hitps://m.edsoo.ru/7f415b90
OBILIEE KOJITMYECTBO YACOB ITO 02 5 0
INPOTPAMME
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8 KJIACC

KoaunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumenoBanue pa3aesioB U TeM K - (LndpoBbIe)
n/n nporpaMmbI Beero OHTPOJIbHbIE PaKTHYeCKHE uu@p
padoTsI padoThI o0pa3oBaTe/ibHbIe
pecypchbl
1 AnreOpanvecKue BhIPaXKCHHSI. 15 1 bubmuoreka ITOK
Anrebpaunueckas 1po0b https://m.edsoo.ru/7f417af8
) Uwncna u Beruncienus. KBagpatusie 15 Bubmoreka LJOK
KOpHH https://m.edsoo.ru/7f417af8
3 Yucna v BeruuciaeHus. CTeneHb ¢ mejbiM 3 1 bubmauoreka LIOK
MOKa3aTeNeM https://m.edsoo.ru/7f417af8
4 YpaBHeHud U HepaBeHCTBaA. KBajipaTHbIe 19 1 bubmoreka [IOK
ypaBHeHUs. KBagpaTHBIN TpexwiieH https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubmauoreka LIOK
6 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 https://m. edsoo.ru/7f417af8
bubmauoreka LIOK
7 Dynicuuu. OCHOBHBIC MOHATH > https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
8 Dymxuun. Hucnossie dyricum 0 https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
? Tosopenne i 06obmenne 6 2 https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB 110 102 6 0
MNPOI'PAMME
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9 KJIACC

KoanyecTBo yacoB

DJIeKTPOHHBbIE

Ne HaumeHoBaHUe Pa31eioB U TeM
n/n NporpaMmmal Bcero KountpoabHuble IIpakTnyeckue (upposnie)
o0pa3oBaTejibHbIE
padoThI padoThI pecypeb
1 Uucna u Beruncnenus. JlelicTBUTEbHEBIC 9 bubmuoreka ITOK
qucia https://m.edsoo0.ru/7f419d08
bubnuoreka IJOK
2 Oyrkium 16 ! bitpedim esooru/TFA19408
3 YpaBHEHUS U HEPABEHCTBA. Y pAaBHEHUS C 14 1 bubmuoreka ITOK
OJTHOY TepeMeHHON https://m.edsoo.ru/7f419d08
4 YpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
5 YpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 Eggg;ﬁf(ii(ﬁfﬂ £419d08
bubmmoreka [JOK
6 UrcnoBble MOCIEA0BaTENIbHOCTH 15 1 https:/m.c dscI)_E).ru 17£419d08
7 [ToBTOpeHue, 0000IIEHHE, 13 1 bubmauoreka [IOK
CHCTeMaTH3aIlNs 3HAHHH https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB 110 102 6 0
MNPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM ITPOI' PAMMBI

7 KJIIACC
Kon . .
IpoBepHEMOro IIpoBepsieMble peAMETHBIE Pe3yabTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON NMPOrpaMMbl OCHOBHOIO 001ero
pEIALTATA oOpa3zoBaHus
1 Yucna v BIYUCIECHUS
1.1 BeImonHsiTh, couerasi yCTHbIE M MMCbMEHHBIE MPUEMBL, apUPMETHUECKHE ACHCTBHS C PAIIMOHAIILHBIMU UM CIIAMH
12 HaxomuTh 3HaueHHs YUCIOBBIX BBIPRKEHWH, MPUMEHSATh Pa3HOOOpasHble CIOCOObI M MPUEMBI BBIYMCICHUS 3HAYCHUH APOOHBIX
) BBIpKEHH, COJIepKAIINX OOBIKHOBEHHbIE U ACCATHYHBIE JPOOH
13 [TepexoauTh OT OHOM (HOPMBI 3aITUCH YUCEI K APYroi (MpeoOpa3oBbIBaTh ACCATHUHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECTUIHYIO, B YaCTHOCTH, B OECKOHEUHYIO JECATUIHYIO JIPOOH)
1.4 CpaBHUBaTH U YNIOPAI0YNBATH PAI[MOHANIBHBIE YUCIA
1.5 OKpyTISTE YHClIa
16 BBINIOJIHATE NPUKUIKY U OLEHKY PE3yJIbTaTa BBIUYMCICHHWHM, OLEHKY 3HAYEHWW 4YHCIIOBBIX BBIPDAKEHUN. BBINONHATH NEUCTBUS CO
CTETIeHsIMHU C HaTypaJIbHBIMH ITOKA3aTEIIMU
1.7 [TpuMeHsATs TPU3HAKH JIETUMOCTH, PA3JIOKEHNE HA MHOXKUTENIN HATYPAIbHBIX YHCEN
1.8 Pemats mpakTHKO-OpHEHTHPOBAaHHBIC 33/1a4H, CBA3AHHBIC C OTHOLICHMEM BENMTHH, MPONOPLHOHATLHOCTBIO BEMIHH, NPOLCHTAMH,
HHTEPIPETUPOBATh PE3YIBTATHI PEIICHUS 32124 C YIETOM OrpaHHUYCHUH, CBA3aHHBIX CO CBOMCTBAMH paccMaTPHBAEMBIX OOBEKTOB
2 Anrebpandeckre BhIpaXKeHUS
2.1 Hcnonp3oBaTh anredpandecKkyro TEPMHUHOIOTHIO M CHMBOJIMKY, IPUMEHSTH €€ B TPOIIECCE OCBOSHUS y4eOHOT0 MaTepHaia
2.2 Haxoauts 3HaueHnst OyKBEHHBIX BBIPQKEHUU IIPH 33JAHHBIX 3HAUCHUAX TIEPEMEHHBIX
2.3 BrImtonHsITh MpeoOpa3oBaHMsI 1IETIOT0 BEIPAKEHHS B MHOT'OWICH MPHUBEIEHUEM TTOTOOHBIX ClIaraeMBIX, PACKPBITHEM CKOOOK
24 BremonaATh yMHOXKEHNE OJHOYIICHA Ha MHOTOWIIEH M MHOTOWIEHa Ha MHOTOWIEH, TPUMEHATh (POPMYITBI KBaJpaTa CyMMBI M KBaipaTa
pasHOCTH
)5 OcCymIecTBIATh PAa3NOKEHNE MHOTOWIEHOB HA MHOXKHTENN C ITOMOIIBIO BRIHECEHUS 32 CKOOKH OOIIEro MHOMKHUTENS, TPYIITHPOBKH
ClIaraeMbIX, TPUMEHEHHs JOPMYI COKPAIEHHOTO YMHOXKEHHS
6 [IpumeHsaTs peoOpa3oBaHWs MHOTOWICHOB ISl PEIISHUS Pa3iIMYHBIX 3a/1a4 U3 MATEMAaTHKH, CMEKHBIX MPEIMETOB, U3 PEabHOM
MIPaKTHKH
2.7 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYpaJIbHBIMH IOKA3aTENSIMU ISl IpeoOpa30BaHUs BEIpaKEHUN
3 YpaBHEHNS U HEPABEHCTBA
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Periate nuHeHbIC YpaBHCHUSA C OI[HOI71 HepeMeHHOI\/'I, MMPUMCHAA MpaBUjia NEpexoga OT UCXOAHOI'0 YpaBHCHUA K PAaBHOCUJIIBHOMY €MY.

3.1
[IpoBepaTh, ABISICTCS U YUCIO KOPHEM YPaBHEHUSI
3.2 [IpumeHsTh rpaduvyecKie METOBI IPU PEIICHUY JIMHEHHBIX YPABHEHUH M UX CUCTEM
3.3 [TonOupaTh IpUMEpHI Map YUCEN, SIBJSIFOIIUXCS PEIICHUEM JIMHEHHOI0 YPAaBHEHUS C IByMsI IEpeMEHHBIMU
34 CTpouTh B KOOPJAMHATHOW TUIOCKOCTH I'paMK JTMHEHHOrO ypaBHEHHs C JIBYMsI MEPEMEHHBIMHU; MOJb3ySICh I'pa(UKOM, IIPHBOIUTH
’ MIPUMEPHI PElICHUS] YPABHEHUSI
3.5 Periath cucTeMbl IBYX JMHEHHBIX YPaBHEHUMN C IBYMsI IEPEMEHHBIMHU, B TOM YHCIIE TpadudecKu
36 CocTaBnsaTh YW pemath JIMHEHHOE YpaBHEHWE WM CHCTEMY JIMHEWHBIX YPaBHEHHMM IO YCIOBHIO 3aJ[a4M, WHTEPIPETUPOBATH B
) COOTBETCTBHH C KOHTEKCTOM 3aJ]a4H IMOJTYICHHBINA PE3yIbTaT
4 Koopmunate! u rpaduku. OyHKINH
41 N300pakaTh HA KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM KOOPIMHATAM, JIyUH, OTPE3KH, HHTEPBAJIbI, 3alMCHIBATh
’ YUCJIOBEIE MPOMEKYTKH HA aNTeOpandeckoM sI3bIKE
4.2 OTMedaTh B KOOPAMHATHON TIJIOCKOCTH TOYKH T10 3aJJaHHBIM KOOpAMHATAM
4.3 Crpoutb rpaduku mHeWHbIX Qyrkimid. CTpouTh rpaduk GyHKIHN ¥ = [X|
44 OnuceIBaTh ¢ MOMOIIIBIO (DYHKIIMIH M3BECTHBIC 3aBUCHMOCTH MEKY BEIMYMHAMU: CKOPOCTh, BPEMsl, PaCCTOSHHE, 1IEHY, KOJIMYECTBO,
’ CTOUMOCTE, TPOU3BOJUTEIIBHOCTE, BPeMsl, 00bEM pabOThI
4.5 HaxonuTe 3HadeHne HYHKITAN 110 3HAYCHHIO €€ apTryMeHTa
16 [Torumate Tpadwudeckuii croco0 TMpeACTaBICHUS W aHaln3a WHGOPMAIlUH, W3BJICKATh M WHTEPIIPETHPOBATH MHGOOPMAIHIO W3
) rpadMKOB peabHBIX MTPOIIECCOB M 3aBHCHMOCTEH
8 KJIACC
Kox . .
IIpoBepsieMble NpeAMETHBIE Pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeIbHO NMPOrpaMMbl OCHOBHOIO 0011I€ro
MPoBePsaAEMOro
oOpazoBaHus
pe3yJabTara
1 Yrcaa ¥ BEIYMCICHUS
11 Hcnonp3oBaTh HadanbHBIE MPEICTABICHUS O MHOXKECTBE IEHCTBUTENBHBIX UYWCEN IS CPaBHEHHUS, OKPYIJIEHWS W BHIYUCICHUH,
) 1300pakaTh JeHCTBUTENBHBIC YHCIa TOYKAMH Ha KOOPIWHATHON IPSIMOM
12 [IpumeHsaTs TOHATHE apU(METHYECKOrO0 KBAJAPATHOTO KOPHS, HAXOIWTh KBaJpaTHBIE KOPHH, HUCIONB3YysS IPH HEOOXOAMMOCTH
’ KaJIbKYIISATOP, BHITIOIHATH Pe00pa3oBaHus BRIPAXKEHUH, CONlepIKaINX KBaJIpaTHhIE KOPHH, HCITONIB3Ys CBOMCTBA KOpHEH
1.3 Hcnonp30BaTh 3amucy OONBITNX W MAJIBIX YHCEI C TIOMOIIBIO IeCATHYHBIX Apo0eii u creneHelt uncia 10
2 Anrebpanveckre BhIpaXeHUS
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HpI/IMeHHTI) IOHATHC CTCIICHH C ICJIBIM IIOKA3aTCJIICM, BBIIIOJIHATH HpeO6pa3OBaHI/I$l BpraX(CHHﬁ, CoACpKarX CTCICHU C IEIIbIM

2.1
MoKa3aTesneM
29 BbImonHsaTe TOXAECTBEHHBIE MPeoOpa3oBaHUsl pAllMOHATBHBIX BBIPAYKEHWI HAa OCHOBE MpaBHJ JEWCTBHHM HajJ MHOTOWIEHAMH M
' anreOpanvecKuMu APOOIMHU
2.3 PackiapiBaTh KBaApaTHBIN TPEXWIEH HA MHOXKUTENN
24 [Ipumensars mpeoOpa3oBaHMs BBIPaKEHWH IJIS1 PEIICHUS PAa3UYHBIX 337a4 M3 MaTeMaTHK{, CMEXHBIX MPEIMETOB, M3 peanbHON
MIPaKTUKU
3 YpaBHeHHUS U HEPABEHCTBA
31 Pematy nuHelHbIe, KBaJpaTHBIE YPAaBHEHNS W PallMOHAIbHBIE YPaBHEHMs, CBOASIINECS K HUM, CUCTEMBI JABYX YPaBHEHHUU C JBYMSA
repeMeHHBIMU
39 [IpoBoauTh MpocTelre uccueJoBaHUs ypaBHEHUH U CUCTEM YpaBHEHUH, B TOM YHCIIe C IPUMEHEHNEM TpaduecKuX MpecTaBIcHUH
) (ycTanaBnvBaTh, MMEET JIM YPaBHEHUE WJIM CHCTEMA YPaBHEHHHN pElIeHHUs, €CITH MMEET, TO CKOJIBKO, U TIPOoUee)
33 Hepexozu/lva OT CJIOBECHOM (DOPMYJIUPOBKH 3a7auH K e€ alredpanueckor MOJeIn € MOMOILIBIO COCTAB/IEHHS YPABHEHNS HIIH CHCTEMDI
ypaBHEHUI, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4H MMOy4YE€HHBIA Pe3yIbTaT
34 IIpuMeHsATE CBOMCTBA YMCIOBBIX HEPABEHCTB Ui CPABHEHUS, OLEHKHU, PEIIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM M UX
) CHICTEMBI, 1aBaTh IpapuUecKyr0 HILTIOCTPAIIMIO MHOXKECTBA PElICHUI HepaBEeHCTBA, CUCTEMbl HEPABEHCTB
4 OYHKITIN
41 ITornMaTh ¥ UCHONB30BaTh (DYHKIIMOHAJBHBIC MOHITUS U S3BIK (TepMI/.I.HLI, CUMBOJIMYECKHE O00O3HAYEHUs), ONPEACIATh 3HAUCHUE
(YHKIMU 110 3HAYCHUIO apIryMEHTa, OIPENeNsATh CBOMCcTBAa (DYyHKINH 110 e€ rpaduKy
49 Ctpouth rpaduKH 3JIeMEHTapHbIX QYHKIIMHA BUIA:
y =k/x, y=x2y=x3y=|[x|, ONUCBIBATH CBOMCTBA YHUCIOBON DYHKIMH 1O €€ rpaduKy
9 KJIACC
Kox . .
pOBEpsHEMOro IIpoBepsieMble peAMETHBIE Pe3yIbTAThI 0CBOCHHS OCHOBHON 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO 001Ier0
pesyIbTaTa oOpazoBaHus
1 Hucna v BBIYUCICHUS
1.1 CpaBHUBATh U YIOPSJOYUBATh PALIMOHAJIBHBIC U HPPALIMOHAJIbHBIC YK CIIa
12 Bemonuate apudmernyeckue AEHCTBHA € PALMOHAIBHBIMM YHMCIAMH, COUY€Tas YCTHBIE M MUCbMEHHBIE NPHUEMBI, BBITOJIHATH
BBIYHCIICHHS C MPPallMOHAJIBHBIMH YHCIaMH
1.3 HaxoauTts 3HaueHHS CTENEHEN C LIEIBIMU IIOKA3aTENSIMU M KOpPHEH, BBIYMCIISATh 3HAUYECHHS YUCIOBBIX BBIPAKEHUI
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1.4

OprrJ'ISITI) JICCTBUTCIBHBIC 4KncCJia, BIIOJHATE NPUKUAKY pE3yJibTaTa BLIQHCHGHHﬁ, OLICHKY YHUCJIOBBIX BI)Ipa)KeHI/Iﬁ

2 YpaBHeHHS 1 HEpaBEHCTBA
2.1 PemaTs nuHelHbIE M KBaJpaTHBIC YPaBHEHHUsI, YpPaBHEHHsI, CBOAALIMECS] K HUM, MPOCTEHIINE IpoOHO-pallMOHaATIbHBIE YPaBHEHUS
29 Pemats CHCTEMBI JIBYX JIMHENHBIX YPABHEHHUM C IBYMs IIEPEMEHHBIMU U CUCTEMBI JIByX YPAaBHEHMI, B KOTOPBIX OJHO YPABHEHHUE HE
ABJIACTCS JNHECHUHBIM
)3 PemaTh TekcToBBIE 3a/1aUn anredpanuecKuM CIOCOOOM C TIOMOIIBIO COCTABIICHHS YPAaBHEHHUS WM CHCTEMBI IBYX YPaBHEHHH C JBYMS
NNEPEMCHHBIMUA
24 [IpoBoauTk mpocTelime ueciieoBaHus ypaBHEHUH U CUCTEM YpaBHEHHUH, B TOM YHCJIE C TPUMEHEHUEM rpa(uuecKuX MpeicTaBIeHUN
) (Hanpumep, YCTaHABIMBATh, UMEET JIM YPABHEHUE WITM CHCTEMa YPaBHEHUH PEIIeHHUs], ECIIH MMEET, TO CKOJIBKO)
25 Pemath nuHeliHbIe HepaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, 300pa)kaTh pElICHUE HEPABEHCTB HA YMCIIOBOM MPSAMOH, 3alMCHIBATH
pelIeHre ¢ TOMOIIbI0 CHMBOJIOB
)6 PemaTth cucreMbl JTHHEHHBIX HEPABEHCTB, CHCTEMbl HEPABCHCTB, BKIIOYAIOUINE KBAJPATHOE HEPABEHCTBO, n300paxath pelrieHne
CHUCTEMBI HCPABCHCTB HA YHMCJIIOBOU IIPAMOU, 3AIIUChIBATh PEHICHUE C ITOMOIIBIO CUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA NPU PELICHUU pa3JMYHbIX 33134
3 QyHKIIUN
31 PacnozHaBaTh QyHKIIMM WM3yYeHHBIX BUJOB. [10Ka3biBaTh CXEMATHYECKH PACIOJIOKEHHE HAa KOOPJWHATHOW IIOCKOCTH TPadUKOB
) dbyukimi Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHUMOCTH OT 3HaYCHUH KO3 PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUI
39 [oka3pIBaTh CXEMATHYECKH PACHOIOKEHHE Ha KOOPAWHATHOM IUIOCKOCTH rpadukoB (GyHKIWH Buaa y = YX, y = [X| © ONUCHIBAThH
CBOMCTBa (hyHKITHI
33 Crpouth U H300pakaTh CXEMAaTUYEeCKH TpauKH KBaJApPATHYHBIX (DYHKIUH, OMUCHIBATH CBOWCTBA KBAJPATHYHBIX (QYHKIUN MO HX
rpadukam
34 PacrioznaBaTh KBampatndHyo GyHKIHIO 10 (hopMysie, TPUBOAUTH MPUMEPHI KBaAPATHIHBIX (DYHKIIHH U3 peatbHON KU3HU, (YU3HUKH,
reOMEeTpUH
4 ApubmMernyeckas U TeoMeTprIecKast IPOrpecCruu
4.1 PacrioznaBaTh apruMeTHIECKYIO U TEOMETPHYIECKYIO IIPOTPECCHHU TIPY PAa3HBIX CITOCO0aX 3aJaHHUS
49 BBIMOMHATH BRIYHUCICHUS C HCIIONB30BaHNEM (POPMYIT 1-TO WiieHa apu(METHIECKOW U TeOMETPUIECKON MTPOrPECCHIA, CYMMBI MTEPBBIX N
YIICHOB
4.3 N3006pakath WieHbI MOCIE0BATETFHOCTH TOYKAMH Ha KOOPIMHATHOH TIOCKOCTH
44 Pemate 3amaun, cBA3aHHBIE C YHCIOBBIMH IOCIEOBATEIHHOCTSIMH, B TOM YHCIIE 3a/Ia4d M3 PEabHOW JKU3HH (C HCIIOIB30BAaHUEM

KaJIBKYIIATOPa, MU(PPOBBIX TEXHOJIOTHH)
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MHNPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT coaep:KaHUs
1 Yucna v BBIYUCIECHUS
11 Jpobu OOBIKHOBEHHBIE M JECATHYHBIC, NEPEXo] OT OAHOW (OpMBI 3amucu Jpobeil k npyrod. [loHsTHE panMOHANBHOTO YUCIA, 3aIKCh,
CpaBHEHHE, YIOPSAOUYNBAHUE PALIMOHAIBHBIX YHUCET
1.2 Apudmernyeckue JISHCTBUS C pallMOHANBHBIMU YiclaMy. Pellienue 3a1a4 U3 pealibHOW MPAKTHUKHU Ha YacTH, Ha IpoOu
1.3 Crenenb ¢ HATypaJIbHBIM TIOKA3aTeNeM: olpeielieHne, Mpeodpa3oBaHie BRIPAKEHUH Ha OCHOBE OMpEICIEH s, 3alTUCh OONBIINX YHCEl
1.4 [IporieHTsl, 3amuch MPOIEHTOB B BUAE ApOOU M APOOH B BHJIE MPOIEHTOB. TpH OCHOBHBIC 3a[aud HA MPOICHTHI, PEIICHUE 3a]a9 U3 PealbHOH
MPAKTUKH
1.5 HpI/IMeHeHI/Ie IIPU3HAKOB ACIMMOCTH, PA3JIOKECHNUEC HA MHOXHNTEIIN HATYPAJIbHBIX YUCEIL
1.6 PeanpHBIE 3aBUCUMOCTH, B TOM YHCJIE ITPpsiMasi U oOpaTHas IPONOPIHOHAIBHOCTH
2 Anrebpandeckre BhIpaXKeHNSs
2.1 IIepemeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHON. [[oIycTUMBIE 3HAaUEHHUSI IEPEMEHHBIX
2.2 [pencraBieHne 3aBUCUMOCTH MEK/Ty BETMYMHAMU B BHE GopMyIbl. Beraucnenns mo popmynam
2.3 [IpeobpazoBanue OYKBEHHBIX BBIPAYKECHHH, TOXKICCTBEHHO PABHBIC BHIPAIKEHHS
2.4 CBOIiCTBaA CTEIIEHU C HATYypaJIhHBIM MTOKA3aTEIEeM
2.5 OnHounens! 1 MHOrowieHsl. CreneHb MHOrowieHa. CiokeHue, BBlYMTaHUEe, YMHOKEHHE MHOTOWIEHOB
6 DopMysbl COKpaLIEHHOIO YMHOKEHUS: KBaApaT CyMMbI U KBajpatr pa3HocTd. DPopMyia pa3HOCTH KBaApaToB. PasznokeHre MHOrOWIEHOB Ha
MHOXHTENIN
3 YpaBHeHUS
3.1 YpaBHeHHE, KOpEHb YPaBHEHHUS, IPaBUiIa IPeoOpa30BaHUs YPABHEHHsI, PABHOCHIIBHOCTh YPaBHEHUH
3.2 JIluneitHoe ypaBHEHHE ¢ OJHOM NEPEMEHHOM, YU CIIO KOPHEH JIMHEHHOI0 YpaBHEHUS, PEIICHUE JIMHEWHBIX YPAaBHEHUI
3.3 CocraBnieHre ypaBHEHHUH 110 YCIOBHIO 3a/1aui. PeneHne TeKCTOBBIX 3a/1a4 C TOMOIIBI0 YpaBHEHUH
34 JluneliHOe ypaBHEHHE C ABYMS IEpEMEHHBIMHU U ero rpaduk
35 Cucrema NByX TMHEWHBIX YpaBHEHHH C BYMS _TepEMEHHBIMH. Pemenne cucrem ypaBHEHWH CIIOCOOOM IMOACTaHOBKHU. [Ipumeps! perreHus
TEKCTOBBIX 33]1a4 C IOMOLIbIO CUCTEM YPaBHEHHM
4 Koopaunats! u rpaduku. OyHKIINN
4.1 KoopnuHarta Touku Ha mpsiMOi
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4.2

YucaoBbie IMIPOMCIKYTKH. Paccrosinue MCXKAY ABYMSA TOUKAMU KOOp):[HHaTHOﬁ HpHMOﬁ

4.3 [IpsMoyronpHas cuctema KoopauHat, oci Oxu Oy. AbGcuycca U OpArHaTa TOYKH Ha KOOPAMHATHOM MJIOCKOCTH

4.4 [Tpumeps! rpaduKoB, 3a1aHHBIX hopMynamu. UteHue rpadMKoB peabHBIX 3aBHCUMOCTEH

4.5 [oustre pynkuuu. ['paduk dpynkuuu. ColicTBa QyHKIMIHA

4.6 Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk Pyakumu y = x|

4.7 ['padmyeckoe perieHue JIMHEHHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX YpaBHEHHIMA

8 KVIACC
Kon IIpoBepsieMblii 3JIeMEeHT cofAepP:KaHUS
1 Yucna v BIYUCIECHUS
1.1 KBagpaTaslit kopeHb u3 uncia. [loHsTre 00 upparMoHaIbHOM yucie. JlecaTnyHble MpUuOINKEHNUS HPPAIIMOHAIBHBIX YHCEN
12 CpoiicTBa apuMeTHUeCKHX KBaJpAaTHBIX KOpHEH W HMX IpHUMEHEHHEe K MpeoOpa3oBaHUIO YHCIOBBIX BBIPQKEHHH W BBIYMCICHHSM.
JelicTBuTENbHBIE YKCIa

1.3 CrereHb ¢ 11eTBpIM TTOKa3aTeneM U e€ cBoiicTBa. CTaHmapTHAs 3aliCh YrCIa

2 Anrebpandeckre BhIpaXKeHUS

2.1 KBaapatHblii TpEXusieH, pa3ioKeHUe KBaApaTHOrO TPEXWIeHa Ha MHOXKHUTEIH

2.2 Anredpandeckas qpoOb. OCHOBHOE CBOMCTBO alredpanyeckoi Apoou

2.3 CrokeHHe, BRIUMTAaHUE, YMHOKEHHE, Je/ICHHE aareOpandeckux Apooeit

2.4 PammionanbHBIC BRIpAKEHUS U UX ITPEoOpa3oBaHue

3 YpaBHEHUS 1 HEPABCHCTBA

3.1 KBagpaTHoe ypaBHeHUe, (hopMyna KopHEel KBagpaTHOro ypaBHeHHs. Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOASIIMXCS K IMHEHHBIM U KBaIPATHBIM

3.3 [IpocTeiinmie npoObHO-palliOHATBFHBIC YPABHEHUS

34 I'padmueckas HHTepHpeTaLis yPaBHeHI/Iﬁ C IByMS TIEPEMEHHBIMHE U CHCTEM JIMHEHHBIX ypaBHEHHI C ABYMS TepeMeHHBIMU. [[pumeps! perreHus

CHCTEM HENMHEHHBIX YpaBHEHUH C IBYMS MEPEMEHHBIMHU

3.5 Permenre TeKCTOBBIX 337124 aNredpanvdecKuM CIioco0oM

3.6 HucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0qHOM EpeMEHHON

3.8 PaBHOCHUIIBHOCTH HEPABEHCTB

3.9 JIuneliHbIe HEPABEHCTBA C OJHOW ITepEMEHHON
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3.10

CucTeMbl TMHEHHBIX HCPABCHCTB C OI[HOﬁ HepeMeHHOﬁ

4 OYHKIUU
4.1 [onsitre pynkunu. O6aacTs onpeneneHusi ¥ MHOKeCTBO 3HaueHni ¢pyHkuun. CrnocoOsl 3aganust GyHKIUR
4.2 ['paduk pynkumu. Urenne cBoiicTB GYHKIUH 110 e€ rpaduKy
4.3 [Tpumeps! rpaduKoB GYHKIUH, OTPAKAIOMINX PEATbHBIC MPOIECCHI
4.4 QDyHKIHMH, ONUCHIBAIOIIKIE IPSIMYIO M 00PaTHYIO MTPONOPLHUOHANBHBIC 3aBUCUMOCTH, X rpaduKu
4.5 @yHKIUU y =x% y = X3
4.6 Oymkimun y = Vx, y = |x|
4.7 ['padmyeckoe pelieHrne ypaBHESHUI U CUCTEM YPaBHEHUM
9 KJIACC
Kona IIpoBepsieMblii 3JIeMeHT COAepPKAHNS
1 Yucna v BBIYUCIEHUS
1.1 ParronanbHble Yncia, MppalMoHaIbHBIE YHCa, KOHEUHBIE M OECKOHEUHBIE JIECATHYHbIC POOH
12 MHOecTBO IeHCTBUTENBHBIX YUCEI, IEHCTBUTENBHBIC YHCIIA KaK OECKOHEUHBIE IeCATHYHbIC Ipo0H. B3anMHO 0JJHO3HAYHOE COOTBETCTBHE MEKIY
MHO)XECTBOM JICHCTBHUTEIBHBIX YHCET M KOOPAUHATHOHN TIpsiMoi. CpaBHEHHE NCHCTBUTEIBHBIX YHACEI
1.3 ApubmMernaeckue ISHCTBUS C NEHCTBUTEIHLHBIMY YHCIaAMHI
14 W3mepenust, mpuOmmkeHns, oreHKH. Pazmepsl 00bEKTOB OKpPYXKAIOIEro MUPA, JIUTEIBHOCTD MIPOLIECCOB B OKpYKatomieM mMupe. [Ipubmmxénnoe
3HAa4YeHHUE BEIMYMHBI, TOUHOCTh NpuOmmxeHus. Okpyriaenue uncen. Ilpukuaka u oleHKa pe3ysibTaToB BBIYHCICHUH
2 YpaBHEHUS 1 HEPABCHCTBA
2.1 YpaBHEHUS ¢ OTHOW TIEpEMEHHOM
2.2 JluneitHoe ypaBHeHue. Penienne ypaBHeHUHN, CBOAAIIMXCS K TUHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PenieHue ypaBHeHUH, CBOISAIMXCS K KBAAPATHBIM
2.4 bukBanpaTtHoe ypaBHeHue. [Ipumepbl penieHusl ypaBHEHHN TpeTbeil U UeTBEPTOM CTENEHEH pas3IoKEeHUEM Ha MHOXKHUTEIU
2.5 Pemmenre npoOHO-paniMOHAIEHBIX YpaBHEHUN
2.6 Cucrempl ypaBHEHHHA
2.7 YpaBHeHHE C IByMsI IEPEMEHHBIMH U €T0 TPauK
2.8 Pemenue cuctem IByX JJMHEHHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMU
2.9 Pemenune cucreM AByX ypaBHEHUH, OOHO M3 KOTOPBIX JIMHEIHOE, a PYroe — BTOPOH CTENEHN
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2.10 ['paduueckas uHTEpIpETalMsI CUCTEMBI YPaBHEHHH C IBYMSI IEpEMEHHBIMHU
2.11 PerieHre TEKCTOBBIX 3aJ1a4 alredpanvdeckKuM CriocoooM
2.12 Hucnosble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenue JIMHEHHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.14 Pemienne cucteM JTMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
2.15 KBagpaTHble HepaBeHCTBa
2.16 ['paduueckas nHTEpIpeTalyisi HEPABEHCTB M CUCTEM HEPABEHCTB C AIBYMs MTEpEMEHHBIMU
3 DyHKIIUU
3.1 Ksanpatuunas dynknus, e€ rpaduk u cBoiicTsa. [lapaboia, KoOpIMHATHI BEpUIMHBI Tapaboiibl, OCh CHMMETPHH Mapadobl
3.2 I'paduku dyaknuit y=kx, y=kx+bu ux cBolicTBa
3.3 ['padukn dyHkumil y=k/x, y = x’u X cBOWCTBa
34 I'paduky QyHKIMA, U UX CBOHCTBA
4 UricnioBble MOCIEA0BATENbHOCTH
41 Omnpenenenrie U COCOOBI 3aIaHKSI YMCIIOBBIX MTOCTIE/IOBATENFHOCTEN. 3aaHue MOCIe0BATEIbHOCTH PEKYPPEHTHON GopMyioi U popMymoit n-ro
wieHa
4.2 Apubmernaeckas nporpeccust. DopMyIsl n-ro WieHa apu(PpMETHIECKOI TPOrpeCcCHu, CYMMEBI TIEPBBIX 1 YJICHOB
4.3 I'eomerpuueckas nporpeccusi. PopMyiibl 7-ro 4jaeHa IFeOMeTPHUECKON IPOrpecCu, CyMMBI IIEPBBIX /1 WICHOB
44 N3zo0paskeHre wWieHOB apu(hMETHUECKON ¥ T€OMETPUYECKOM ITPOrpecCcrii TOUKaMU Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEHHBIHM 1 9KCIIOHEHIIUAIbHBIN
pocT
4.5 Cno)xHbIe IPOLIEHTHI
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MPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MNPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA30OBAHMA

Ko N .
5 IIpoBepsieMble TPeOOBaHUSI K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl
NPOBEPAEMOro
OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC
TpeboBaHUs

YmMmenue OIIepupoBaTh IOHATHAMHU: MHOXKECTBO, IMOJMHOXECTBO, OII€pallMUM HaJd MHOXCCTBAMHU, YMCHHE OIICPUPOBATH

1 MOHSATHAMH: Tpad, CBSI3HBIN Tpad, IepeBo, IHUKI, MPUMEHITh WX MPH pPelIeHUH 3a]ad; YMEHHE HCIOIb30BaTh Tpauyeckoe
npeacCTaBJICHUE MHOXECTB JIA OIMMCAaHUA PCAJIbHBIX MNPOLECCOB MU HBHGHHP'I, mpu peHICHHWMU 3aaa4 U3 APYIrux y‘-Ie6HI)IX
MIPEIMETOR

’ YMeHue onepupoBaTh MOHIATUSIMH: ONpEeiicHHe, aKCHOMa, TeopeMa, J0Ka3aTelbCTBO; YMEHHE PAcliO3HaBaTh UCTUHHBIC U

JIOKHBIC BBICKA3bIBaAHWSA, IIPUBOAWUTD ITPUMEPHI 1 KOHTPIIPUMEPEI, CTPOUTH BBICKA3bIBAHUA U OTPUILIAHUSA BBICKA3bIBAHMIA

YMeHne onepupoBaTh MOHATHSIMM: HATYPAJIBHOE YHUCIO, IPOCTOE M COCTABHOE YMUCIO, ACIUMOCTh HATYpaJlbHBIX YHUCEI,
MPHU3HAKK JISTTMMOCTH, IIEJI0€ YKCII0, MOAYJb YHCiIa, OOBIKHOBEHHAs JIPOOb W JeCATHYHAS JIPOOb, CTAHAAPTHBIN BHJ YHCIA,
3 palMoHaIbHOE YMCIIO0, MUPPAMOHAIBLHOE YHCIIO, apu(METHUSCKUN KBaJpaTHBIH KOPEHb, YMEHHE BBINIONHATH JICHCTBUS C
YUCIIAMH, CPAaBHUBATh U YNOPSA0YUBATH YUCIIA, IPEACTABIATh YKMCIIa HA KOOPAMHATHON IPSIMON, OKPYIJIATH YMCIa; YMEHUE
JeNaTh IPUKHAIKY U OLICHKY Pe3yJIbTaTa BBIYMCICHAN

YMeHue onepupoBaTh MOHSITHAMHU: CTEHEHb C IIeJBIM IOoKa3aTedeM, apu(MeTHUecKui KBaJpaTHBIH KOPEHb, MHOT OUJIEH,
anredpanyveckasi JpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpallbHOW CTEIEeHH OOJNbIIe €AWHUIIB; YMEHUE BBIMOIHATH
pacdérsl 1o popmynam, mpeodpa3zoBaHUs HETBIX, JPOOHO-PAITMOHATBHBIX BRIPAKEHUH U BBIPAXKEHUN C KOPHSAMH, pa3ioKeHue
MHOTOWIEHA HA MHOKHTENH, B TOM YHCJIE C UCTIONh30BaHHEM (OPMYJ pa3HOCTH KBAJIPATOB M KBaApaTa CyMMBI M Pa3HOCTH

YMeHre omneprupoBaTh IMOHSATHSAMH: YHCIOBOE pPaBEHCTBO, ypaBHEHHE C OIHON IEepeMEHHOW, YWCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C INEPEMEHHOHN; yMEHHE peIlaTh JTUHEHHbIE W KBaJlpaTHBIC ypaBHEHHs, MPOOHO-pallMOHAJIbHBIE YPaBHEHUS C
OITHOW TIepeMEHHON, CHCTEMBI JIBYX JIMHEHHBIX YpaBHEHUH, IMHEHHbIE HEPABEHCTBA W UX CHCTEMBI, KBaJpaTHbIE U JPOOHO-
pamoHa bHBIE HEPABEHCTBA C OHON TIEPEMEHHO, B TOM YHCIIE TIPH PEIIEHUH 3aa4 U3 APYTUX MPEIMETOB U MPAKTHIECKUX
3a/1a4; yMEHHE UCTIONh30BaTh KOOPAMHATHYIO MPSAMYIO H KOOPAHWHATHYIO TDIOCKOCTH LTSl M300paKeHHs PElIeHI YpaBHEHUH,
HEPaBEHCTB U CHCTEM

YMeHue omnepupoBaTh HOHATHAMHU: (yHKOMSA, rpaduk (yHKUMM, Hynd GYHKOUHM, NPOMEXYTKH 3HAKOIIOCTOSHCTBA,
MIPOMEXYTKH BO3pacTaHus, yObIBaHMs, HaMOONblIee U HaUMEHbLIee 3HaUeHU (PYHKIMU; YMEHUE ONEpUPOBATh MOHATHIMU:
npsiMasi IPONOPLUOHATIBHOCTD, JHMHEHHAs (YHKIUS, KBaapaTHuHas (QyHKIHs, oOpaTHasl MPONOPLUOHAIBHOCTh, mapadona,
rurnepOona; yMeHue CTpouTh Tpadukd (YyHKUMH, HCIONB30BaTh TpaduKu Al ONpEHeNeHHs CBOMCTB IHPOLECCOB U
3aBHCHUMOCTEH, U pelleHHs 3a1ad M3 JIPYyrux y4eOHBIX MPEAMETOB W pealibHOM >KM3HM; yMEHHE BhIpakaTh (HOpMysiaMu
3aBHCHMOCTH MEX]y BEIMIMHAMHU
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YMeHne omnepupoBaTh MOHSATHAMH: IOCIEAOBATEIbHOCTh, apu(MeTHdecKkass W TeOMEeTpUYecKas MpOrpeccuu; yMeHHeE
HCTOJIb30BaTh CBOMCTBA MOCIIEIOBATENBHOCTEN, (POPMYJIBI CYMMBI M OOILET0 YieHa TIPH PELIeHUH 3a]a4, B TOM YHCIIE 33/1a4 U3
JPYTUX Y4eOHBIX IPEIMETOB U peajbHON KU3HH

YMeHue pemiate 3aJaydl pasHbIX TUIOB (B TOM 4YHCJIE Ha MPOLCHTHI, JOMH M YacTH, ABWXKEHUE, PaldOTy, LIEHY TOBapOB M
CTOMMOCTh TIOKYIIOK W YCIIYT, HAJOTH, 3aJadyd U3 00JacTH YIpaBJICHHS JUYHBIMA M CEMEHHbIMH (PUHAHCAMH); YMEHHE
COCTABJISITh BBIPAXKCHMSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJa4d, UCCIEAOBATH MOJIYYEHHOE pELICHUE U
OLICHUBATD MPaBAONOI00HOCTh MOTYYCHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh NOHATHIMU: (pUrypa, TOYKa, OTPE3OK, MpsMasi, JIyd, JIOMaHas, yroji, MHOTOYTOJBHUK, TPEYroJbHUK,
paBHOOEAPEHHBIH ¥ PAaBHOCTOPOHHUHU TPEYTONLHUKH, TPSMOYTONBHBIA TPEYroJbHHUK, MeIWaHa, OWCCEKTpHCa W BbHICOTA
TPEyroibHUKA, YETBIPEXYTONBHUK, MapajuieiorpaMM, poMO, MPSIMOYTOJbHUK, KBaApaT, Tpamenus; OKPYKHOCTb, KpYT,
KacaTeJbHast; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (PUTYpaMH; YMEHHUE pelaTh 3a/la4i, B TOM YHCIIe U3 TOBCEHEBHOMN KH3HH,
Ha HaXOXKJCHUE TeOMETPHUECKUX BEJIMYUH C IPUMEHEHHEM H3Y4YE€HHBIX CBOMCTB (Uryp U (haKkTOB

10

YMeHue onepupoBaTh MOHATHAMU: PaBEHCTBO (DUTYp, PABEHCTBO TPEYTOIbHUKOB; MapalUIENbHOCTh M MEPIEHANKYISIPHOCTD
NPSIMBIX, YIOJN MEXAY NPSIMBIMH, TEPIEHUKYISIp, HAKIOHHAS, MPOEKIHUs, nojodue Quryp, momoOHBIE TPEyroNbHUKH,
CUMMETPHSI OTHOCHUTEIIbHO TOYKH U TMPSAMOM; yMEHHE paclo3HaBaTh pPAaBEHCTBO, CHUMMETPUIO H Tojodue Quryp,
[1apaJuIeNbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMBIX B OKPYKAIOLEM MUPE

11

YMeHwne oneprupoBaTh MOHITHAMH: [UTMHA, PACCTOSHUE, Yol (BETUYMHA YTila, CHHYC F KOCHHYC YTJIa TPEYrOJIbHUKA), TUIOIIAb;
yYMEHHE OLIEHUBATh Pa3Mephbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MHpPE, YMEHUE MPUMEHSTH (GOPMYIbI MIEPUMETPA U
IIJIOMIAIA MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, o0beMa MpSMOYTONBHOTO MapauIeennuIeaa; YMEeHe
MPUMEHATh TIPU3HAKH pPaBEHCTBA TPEYrONBHUKOB, TEOPEMy O CyMMe YIJIOB TpeyroibHHKa, Teopemy Iludaropa,
TPUTOHOMETPHYECKHE COOTHOIICHUS ISl BEIYMCIICHIS! [UTHH, PACCTOSTHUI, MIIOMIA e

12

YMmeHune n300paxarh Iockue GUTypbl ¥ MX KOMOWHAIIMH, MPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB H 3JIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY FUITH CHMBOJIBHOMY OITMCAaHHUIO

13

VYmenne ONCpHUPOBATE NMOHATHUAMU: MNPAMOYTOJIbHasA CHUCTEMAa KOOpAHMHAT, KOOpPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IMPOM3BEACHUEC BEKTOpA HAa YUCJIO, CKAJSIPHOC IMPOU3BCACHUC BEKTOPOB; YMEHUC HUCIIOJb30BATh BEKTOPBI U KOOPAWHATHI IJIs
MMPEACTABJICHU JaHHBIX U PEHICHUSA 3a/1a4, B TOM YHCJIC U3 APYTUX y‘le6HLIX IpEaAMETOB U peanLHoﬁ KHU3HU

14

YMeHue onepupoBaTh MOHATUSAMH: CTOJIOMKOBBIE M KPYTOBBIE AMArpaMMbl, TaONUIIBI, cpeqHee apudmernyeckoe, MeqUaHa,
HanOoJblIee 1 HANMEHBIIIEE 3HAUCHUS, pa3MaX YUCIOBOI0 HA00pa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATH U MPe0OPa3OBhIBATH
nHGOPMALMIO, MPEACTABICHHYI0 B TAa0MMLIAX W Ha AuWarpaMMax, OTPaKaloLIyl0 CBOWCTBA M XapaKTEPUCTHKH PEATBbHBIX
IIPOLIECCOB U SIBICHUH; YMEHUE Paclo3HaBaTh N3MEHUYMBbIC BEIMUMHBI B OKPY>KAIOIIEM MHPE

15

YMeHue onepupoBaTh MOHATHUSMH: CIYY9aWHBIA OMBIT (CIy9alHBIA AKCIEPUMEHT), SIEMEHTapHOE COOBITHE (dJIeMEHTapHBIN
HCXOM) CIy4ailHOT0 OIBITa, CIIy4aifHOE COOBITHE, BEPOATHOCTH COOBITHS; yMEHHE HAXOANUTh BEPOSITHOCTH CITydalHBIX COOBITHI
B ONBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE PELIaTh 3aJa4d METOJJOM OpraHW30BaHHOTO nepedopa
U C UCIIOJIb30BAHUEM IIPABUJIa YMHOXKEHHUS; YMEHHE OLICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITUH U SIBJICHUN, TOHUMATh POJIb
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MNPaKTUYCCKU JOCTOBCPHBLIX W MAJIOBCPOATHBIX COOBITHI B OKpYy’KaromeM MHPE U B XKU3HU, 3HAKOMCTBO C IIOHATUCM
HC3aBUCHMbIX CO6I>ITI/II7B 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEI B €r0 POJIbIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BBIOMpaTh MOAXOASINUN HM3YYEHHBIH METON MUl peIIeHHS 3a/Jauyd, NPUBOAUTH NPUMEPHl MaTeMaTHYeCKhUX
3aKOHOMEPHOCTEN B MPUPOJIE U KU3HU, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB MATEMATHUKHU B UCKYCCTBE, OIUCHIBATH OT/E/IbHBIC
BBIJAIOIMECS PE3YNbTATHI, IOIYYCHHBIE B XOJ€ PA3BUTUS MAaTEMAaTUKU KaK HayKH, IPUBOAUTH IIPUMEPHI MaTEMaTUYECKUX
OTKPBITUI U UX aBTOPOB B OTE€YECTBEHHOM U BCEMUPHON UCTOPUU
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HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA OI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna 1 BBIUMCICHUS

1.1 Harypanbsbie u uensie ynucina. [Ipu3Haku IeTMMOCTH LENBIX YUCET

1.2 OOBIKHOBEHHBIC U JICCATUYHBIE JIPOOH, IIPOIICHTHI, OECKOHEUHBIE TIEPUOIUUESCKUE APOOH

1.3 ParmonassHble yricna. ApudMeTHIECKHE Olepallii C PalOHATBHBIME YHCIaMHU

1.4 JHeticTBuTtenpHble uncia. ApudMerndeckre onepany ¢ JeHCTBUTEIbHBIMU YHCIAMH

1.5 [pubnmxkEHHBIC BEIYMCIICHHS, TIPaBHJIa OKPYTJICHHS, IPUKK/IKA U OLIEHKa Pe3yJIbTaTa BBIUMCICHUH

2 Anrebpandeckre BhIpaXKeHUS

2.1 BykBeHHbIe BRIpaKEHHS (BBIpaKEHHUS C IIEPEMEHHBIMH)

2.2 CrermeHb ¢ 11enpIM mmokaszateneM. CTeneHs ¢ paioHaIbHBIM MToKazaTeneM. CBOHCTBA CTEEHU

2.3 MHoOTOWIEeHBI

24 Anredpaunueckas 1poOb

2.5 ApubMernaeckuii KOPEeHb HATYPAIBHOHN CTereHn. J[eHCTBUS ¢ apudMeTHIeCKUMH KOPHSIMH HATYPalbHOM CTEIICHH

3 YpaBHEHUS 1 HEPABCHCTBA

3.1 Lenbie u qpoOHO-palinoHaIbHbIe ypaBHEHUSA. CHCTEMBI K COBOKYITHOCTH YPaBHEHUH

3.2 Lenbie u qpoOHO-paloHa bHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPaBEHCTB

3.3 Perienrie TeKCTOBBIX 33124

4 UricnioBbIe MOCIe0BATEIEHOCTH

4.1 ITociienoBaTenbHOCTH, CIIOCOOBI 3aJaHus ITOCIEI0BaTEIbHOCTEH

4.2 Apudmernyeckas ¥ reoMeTpruieckast mporpeccun. Popmyra CI0XKHBIX MPOIEHTOB

5 OyHKIINH

OyHkIMsA, crocoObl 3amanus ¢yHknud. ['paduk ¢yHknmn. O6IacTh ompeneneHus W MHOXKECTBO 3HadeHWd (yHKuu. Hymu ¢yHKImn.
5.1. [IpoMexxyTKH 3HAKOMOCTOSHCTBA. lIpoMexyTkm MOHOTOHHOCTH (YHKIUH. MakcuMyMbl W MHHUMYMBl ¢yHknun. Hawmbombriee u
HauMeHblIllee 3HaueHHe (PYHKITMU Ha IPOMEKYTKE

6 KoopanHatel Ha IPSIMO# 1 TNIOCKOCTH

6.1 Koopnunarnas npsimas

6.2 JlexapToBBl KOOPIMHATHI Ha TUIOCKOCTH

7 l'eomerpus
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7.1 I'eomerpuueckue GUTyphl U MX CBOMCTBA
7.2 TpeyronpHUK
7.3 MHOTroyTOJIbHUKH
7.4 OKpYXHOCTb M KpYyT
7.5 H3mepenne reoMeTpuieckux BETUYHH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposiTHOCTE 1 cTaTHCTHKA
8.1 OnwucatenpHasi CTaTUCTHKA
8.2 BeposTHocTh
8.3 Kombunaropuka
8.4 MHoecTBa
8.5 I'pader

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIS1 YYEHUKA

Martemartuka. Anredpa: 7-i kiacc: 0a30BbIi ypOBEHb: YUeOHHK; 15-¢ u3nanue, nepepadorannoe, 7 kiacc/ Makaperuee FO.H., Munmtok H.I'., Herikos
K.W. u np.; nox penakmueii Tenskosckoro C.A., AxiinonepHoe oomiecTBo «M3aarenserso «IIpocserieHue»
Maremartuka. Anredpa: 8-if kiacc: 0a30BBI ypoBeHb: yueOHHK; 16-e n3nanue, nmepepadorannoe, 8 kiacc/ Makaperae FO.H., Munmrok H.I'., Hermkos
K.W. u np.; mox pemakiueit TemsskoBckoro C.A., AkinonepHoe odmectBo «M3natenseTBo «IIpocBerienmey
Maremartuka. Anredpa: 9-if kimacc: 0a30BBIN ypOBEeHb: YUeOHUK; 15-¢ n3nanue, nmepepadorannoe, 9 kinacc/ Makaperae FO.H., Munmok H.I'., Hermkos
K.W. u np.; mox pemakmueit TemsskoBckoro C.A., AkinonepHoe odmectBo «M3aaTenseTBo «IIpocBerienrey

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Etudes.ru — Ha caiiTe IpeACcTaBIeHBI STIOBI, BHITOIHEHHBIE C UCTIONH30BAHUEM COBPEMEHHON KoMIbIoTepHOU 3D-Tpadmku, paccka3piBatolie O MaTeMaTHKE
U €€ MPHIOKECHUSX.

Geogebra — MNPUIIOKCHUC C OTKPBITBIM UCXOAHBIM KOAOM, CIICLIUAJIBHO pa3pa60TaHHoe KaK CpCACTBO U3YUYCHHUA U 06yquH5{ TCOMCTPUHU U anrere.

mathproblems.ru/ - cOOpHUK 3ama4 Mo MaTemMaTuke. [IoMUMO caMuX 3a/IaHHi, Ha CaliTe eCTh KOHCTPYKTOP VISl CO3JaHUSI CAMOCTOSITEIBHBIX M KOHTPOJIBHBIX
paboT.
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