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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsETCS OIHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHA 00ECIeUnBaeT
U3y4YEeHHUE APYTUX AUCUUIUIMH, KaK €CTeCTBEHHO-HAy4YHOIO, TaK M T'YMaHUTAapHOTO IUKJIIOB, €€ OCBOCHUE
HEOOXOMMO JUIsl TPOJIOJDKEHUs 00pa3oBaHWS W B TOBCEIHEBHOW >XKM3HU. Pa3ButHe y oOydaromimxcs
HAYYHBIX TIPEJCTABICHUNH O MPOUCXOKACHUM U CYUIHOCTH anreOpanueckux aOcTpakiuil, crocode
OTPaKCHHUSI MAaTEeMaTHYeCKOW HAyKOW SBIIGHMH ¥ TPOIECCOB B TMPHPOJAE U OOIIeCTBE, pPOIU
MaTeMaTUYeCKOT0 MOJEIMPOBAHUS B HAy4YHOM IIO3HAHUU U B IPAKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO
HAyyHOTO MHPOBO33PEHUS M KAdyeCTB MBILUICHUS, HEOOXOAMMBIX I aJanTallid B COBPEMEHHOM
nuppoBoM oOuiectBe. M3ydenue anreOpbl obecrieunBaeT pa3BUTHE yMEHUs HaOI0IaTh, CPaBHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO
000CHOBBIBAaTh CBOW JEWUCTBHUS U BBIBOABI, (OpMyIHpoBaTh yTBepkaeHHs. OcCBOoeHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOyYalOMIMXCs: OHU HCHOJB3YIOT JEAYKTUBHBIC U
WHAYKTUBHBIE pacCyXleHus, 00001IeHne 1 KOHKpeTH3aluio, abcTparupoBanue U anajoruto. O0yuyeHue
anreOpe mpennoyiaraeT 3HAYUTENIBHBIA 00BEM CaMOCTOSITETIBHON AESATEIBHOCTH OOYYAIOUIMXCS, ITO3TOMY
CaMOCTOSITENIbHOE PEIICHUE 3314 ABIISETCS peaau3alueil 1eaTeIbHOCTHOTO MPUHIUIA 00yYeHHUS.

B crpykrype mnporpammbl ydeOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJEp)KaTeNbHO-METOAMYecKre JHUHUU: «UYucna u  BBIUKCICHUSY,
«AnreOpanuecKkue BBIpAXKCHHUA», «YPaBHEHUS H HepaBeHCTBa», «DyHkmmm». Kaxmas wu3 sTHX
COJIeP’KaTEIbHO-METOUYECKUX JIMHUA pa3BUBAETCAd Ha NPOTSHKEHMM TpEX JIeT HU3Y4YeHHs Kypca,
B3aMMOJICHCTBYS C IPYTHMHU €To JIMHUSAMH. B Xo1e n3ydeHus: yaeOHOTo Kypca 00y4aronmmMcs TpUXOauTCs
JIOTHYECKH pacCykJ1aTh, UCIIOJIb30BATh TEOPETHUKO-MHOXKECTBEHHBIN s3bIK. B CBsSI3UM ¢ 3TUM B mporpammy
yueOHOro Kypca «Anredpa» BKIIIOUEHbl HEKOTOPHIE OCHOBBI JIOTMKH, MPEJCTABIEHHbBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTH4ecKoro oOpa3oBaHHA W CHOCOOCTBYIOIIUE OBIAJCHHIO OOYYaIOUUMHUCS OCHOB
YHUBEPCAIBHOTO MaTeMaTU4YecKoro s3bika. CojepkaTeIbHON M CTPYKTYPHOM OCOOCHHOCTHIO yueOHOTO
Kypca «AnreOpay» sIBISI€TCS €r0 UHTETPUPOBAHHBIIN XapakTep.

Copnepxanne nuHUM «Yucaa M BBIYUCICHUS» CIYKUT OCHOBOW Ul JAJIbHEWIIEro H3yueHUus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTUIO Y 00yUaIOMIUXCSl JIOTHYECKOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHHUS
MOJIb30BAThCS AJNTOPUTMaMH, a TakXKe MPUOOPETEHUIO0 TPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX IS
MOBCEHEBHOM *U3HU. Pa3BuTHE MOHATHS O YUCIE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs CBS3aHO C
palMOHATIBHBIMU U HPPALMOHAIBHBIMHU YUCIAMH, (OPMHPOBAHHEM MPEACTABIECHUN O IEHCTBUTEIHHOM
yucie. 3aBeplieHre OCBOSHUS YUCIIOBOM JINHUM OTHECEHO K CpeiHEMY 0011IeMy 00pa30BaHHUIO.

CopnepxaHue AByX anreOpandyeckux JTUHUN — «AnreOpanyeckue BBIPAKEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHHIO Y O0YUAIOLIMXCS MAaTEMaTHUECKOTO anmnapara, He00X0IMMOro
JUISL pellieHus 3a7ad MaTeMaTUKH, CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHbBIX 3aj1a4. Ha ypoBHe
OCHOBHOT0 00111er0 00pa3oBaHus y4eOHBIH MaTepHall IPyNIUPYETCsl BOKPYT PAllMOHATIBHBIX BBIPAKECHUH.
Anrebpa AEeMOHCTpUPYET 3HAYEHHE MATeMaTUKHU Kak sI3bIKa JUIsl MMOCTPOCHMSI MaTEMaTHUECKUX MOJeleH,
OTIHMCaHMsI TIPOLIECCOB U SIBJICHUH peallbHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT TakxkKe JallbHeiIee
pa3BUTHE ANTOPUTMHUYECKOTO MBIIUIEHHUS, HEOOXOJMMOT0, B YAacTHOCTH, JJIsi OCBOEGHMS Kypca
UH(POPMATUKHU, U OBJIAJICHUE HAaBbIKaMU JIEAYKTUBHBIX paccyxaeHuil. [Ipeodpa3oBanre cCMMBOIBHBIX (HopM
CIOCOOCTBYET pPa3BUTHIO BOOOpaXEHHsI, CIIOCOOHOCTEN K MaTEMaTUUYECKOMY TBOPUYECTBY.

Conepxanne (YHKIMOHATIBHO-TpaQUUECKOW JMHUM HALEIEHO Ha TOJy4YeHHEe OOy4aromuMUCs
3HAHUN O (QYHKIHMSIX KaK BaXHEHIIEH MaTeMaTHYEeCKOW MOJENH Il ONUCAHWS W HWCCIICIOBAHMS
pa3sHOOOpa3HBIX IPOLIECCOB U SBIEHHM B mpupoie u obmiectBe. M3ydeHue MaTepuana crnocoOCTBYeET
pa3BUTHIO y OOy4aroUMXcsd YMEHMsI MHCIIONb30BaTh pa3jMuHble BBIPA3UTENbHBIE CpEICTBA S3bIKA
MaTeMaTHKH — CJIOBECHBIE, CHMBOJINYECKHE, TpapruecKue, BHOCUT BKJIaJ B (POPMHUPOBAHNE TIPEICTABICHUI
0 POJIM MaTeMATUKH B PA3BUTUU HUBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMY IUTaHy B 7-9 Kiaccax u3zydaeTcst yueOHbIH Kypc «AsreOpay, KOTOPBIN BKIIOYAET
CJIEyIOIINE OCHOBHBIE pa3felibl colepkaHus: «Uucina v BBIUUCICHUSY, «AJredpanyeckue BhIPAKEHUY,
«YpaBHEHUS U HEPABEHCTBA», « DyHKIIMWY.

Ha m3ydenue yueOGHOTo Kypca «Anredpa» orBomautcs 306 gacos: B 7 kimacce — 102 vaca (3 yaca B
Hezento), B 8 kiacce — 102 yaca (3 yaca B Hegento), B 9 kiacce — 102 yvaca (3 yaca B HeZIeno).
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COJEPKXAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu 0OBIKHOBEHHBIC U JIECATUYHBIC, IEPEX0]T OT OJHOM (hOpMBI 3armucH Jpodei k apyrou. [lonstue
palMoOHAIBFHOTO YHMCIIA, 3alMCh, CPABHEHHE, YIOPSIOYMBAHHE DPALMOHAIBHBIX YHCENl. ApHpMeTHYecKHue
JeMCTBUSA C pallMOHAIbHBIMU ynciaMu. Perienue 3a1a4 u3 peaabHOM NPaKTUKM HA YacTH, Ha IPOOH.

CreneHb C HaTypalbHBIM II0Ka3aTeJEM: OIpElelIeHHEe, NpeoOpa3oBaHUE BHIPAKEHUN Ha OCHOBE
olpesieNieHus], 3anuch OosbmIMX yucen. [IpoleHTsl, 3amuch NMPOLEHTOB B BHAE JpoOu M Opodu B BUIE
IPOLEHTOB. TpU OCHOBHBIE 3a/1a4 HA ITPOLIEHTHI, PEILIEHUE 33/1a4 U3 PEaIbHONU IPAKTUKHY.

[IpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLMOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs

[lepemeHHbIE, UNCIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JloMyCTUMbIE 3HaYEHHS IEPEMEHHBIX.
[IpencraBieHue 3aBUCUMOCTH MEXAYy BeIMYMHAMM B BuAe (opmyibl. Beruucinenus no ¢opmynam.
[Ipeobpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHbIE BBIPAXKEHMs, paBuia NpeoOpa3oBaHUs
CYMM M IIPOU3BECHUHN, PaBUJIa PACKPBITHSI CKOOOK U MPUBEIECHUS MMOI00HBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM I10Ka3aTelIeM.

OpnowieHsl M MHorowieHsl. CreneHb MHorowieHa. CrokeHue, BBIUMTAaHUE, YMHOXKEHHE
MHOro4eHOB. DOpMyJsbl COKpalIEHHOIO YMHOXKEHHUS: KBaJpaT CyMMbl M KBaapaT paszHocTH. Dopmyia
pa3HOCTH KBaApaToB. Pa3iioskeHne MHOTOUIEHOB HA MHOKUTEIIH.

YpaBHeHusI U HepaBeHCTBA

VYpaBHeHHE, KOpEeHb YpaBHEHUsI, IpaBuiIa IpeoOpa3oBaHusl ypaBHEHUs, pABHOCHIIBHOCTh YPaBHEHUI.

JInHeliHOE ypaBHEHME C OJHOW IEPEMEHHOM, 4YMCIIO KOpPHEH JIMHEHHOIO YpaBHEHHS, DPEIICHHE
JIUHENHBIX ypaBHeHUH. CoOCTaBlI€HHME YpPAaBHEHUH II0 YCJIOBHUIO 3aJauyd. PelleHne TEeKCTOBBIX 3ajad C
MMOMOUIBIO YPaBHEHHUM.

JluneliHOe ypaBHEHHE C JIByMsI IEPEMEHHBIMU U ero rpaduk. Cucrema JByX JUHEHHBIX YpaBHEHUH C
JIBYyMsl TepeMEHHbIMU. PelieHue cucTteM ypaBHEHMH CHocoOOM MOACTaHOBKH. I[Ipumepsl pemeHus
TEKCTOBBIX 3aJ]a4 C TIOMOIIbIO CUCTEM YPaBHEHUM.

DOyHKIUUHA

Koopaunara Touku Ha mnpsmMoil. UucnoBble NpoMexyTkH. PaccrosiHMe MeXAy IOByMs TOYKaMU
KOOPJIMHATHOW IIPSIMOM.

[TpsamoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U opAMHATa TOYKH HA KOOPAMHATHOMN
wiockocTd. [Ipumeps! rpagukoB, 3agaHHbIX (Qopmyiamu. UteHue rpaduKoB peabHbIX 3aBHCHUMOCTEH.
[Monarue Qynkuun. I'padux ¢ynxmun. CoiictBa Qynkuumit. JIluneitHas ¢ynkims, e€ rpadux. ['padpux
byukun y = [x|. 'paduueckoe penienrie TMHEHHBIX YpaBHEHUN U CUCTEM JIMHEMHBIX YpPaBHEHUH.

8 KJIACC

Yuciia 1 BLIYUCICHUA

KBanpatusiii kopenb u3 uncina. [lonstue 06 mppannoHaibHOM yucie. JlecaTnyHble MpUOIMKEHUs
UppalMoHaIbHBIX uuced. CBoHCTBa apU(PMETHYECKUX KBAJpPAaTHBIX KOpPHEH M HX TNPUMEHEHHE K
peoOpa30BaHNIO YUCIIOBBIX BRIPAXKEHUI 1 BBIUMCICHUSIM. JleficTBUTENbHbIE YHCTIA.

CreneHs ¢ 1enbIM NI0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3alKch YKCIa.

Anrebpanyeckue BelpakeHUsIAJredpanyeckue BbIpakKeHust

KBazpaTHblil TpEXUIIEH, pa30kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKUTEIH.

Anrebpanueckas ApoO6b. OCHOBHOE CBOWMCTBO anreOpamveckoil apoOu. CroxxeHue, BBIYUTAHUE,
YMHOXXEHUE, JiefieHHe anreOpanyeckux Apooeil. ParonanbHblie BRIpakeHUs U UX TpeoOpa3oBaHue.

VYpaBHEHNs U HEPAaBEHCTBAY pABHEHUS M HEPaBEHCTBA

KBangpatHoe ypaBHeHHe, (Qopmylia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOASAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [Ipocrelinme ApoOHO-palinoHaIbHbIe YPaBHEHUS.



['paduueckas uHTEpHpETaUS YPAaBHEHUH C ABYMS IE€PEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHHH C
JByMs ITIepeMeHHbIMU. [[prMepsl peleHnst CUCTEM HEIMHEWMHBIX YPABHEHHM C IByMsl IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33724 aJIreOpanyecKiuM CrocoOoM.

UYuciioBble HEpaBEeHCTBA M uX cBoiicTBa. HepaBeHCTBO ¢ OAHOW IepeMeHHOH. PaBHOCMIBHOCTH
HepaBeHCTB. JIuHeliHble HepaBeHCTBa C OJHOM nepeMeHHON. CucTembl JTMHEHHBIX HEPAaBEHCTB C OJHOU
MIepEMEHHOM.

OyHKUMNPYHKIUT

[Tonstue Qynkuuu. OGnacTe ONpenesieHus U MHOXECTBO 3HaueHUi ¢GyHkiuu. CrnocoObl 3agaHus
(GyHKIHHA.

I'padux ¢ynxknum. Yrenwe cBoiictB pyHkiuu mo e€ rpaduky. IIpumepsr rpadukoB GyHKIMM,
OTpaXKAIOIIUX peabHbIE MPOILIECCHI.

OYHKINH, OMNUCHIBAIOIINE MPSIMYI0O U OOpaTHYIO MPOIMOPLUOHAIBHBIE 3aBUCUMOCTH, UX TpaduUKH.
Oynkmn y = x2, y = x3, y = \x, y=|x|. ['padudaeckoe peleHie ypaBHEHHI U CHCTEM yPaBHEHHIA.

9 KVIACC

Yuciia 4 BbIYUCICHUA

PanmonanbHbIe 4Kcna, WPpPAlMOHAIBHBIC YHCIA, KOHEYHBIE W OECKOHEUHBIE AECATUYHBIC IPOOU.
MHOXeCcTBO JIeHICTBUTENbHBIX 4HCEI, JEHCTBUTENbHbIE 4YHCIa KaK OECKOHEYHbIC JECSATUYHBIE IPOOH.
B3auMHO OJHO3Ha4YHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JICHCTBUTENBHBIX YHMCE M KOOPIMHATHOM
MIPSIMOU.

CpaBHEHHUE IEHCTBUTEIBHBIX YHCEI, apU(PMETHYECKUE EHCTBUS C IEHCTBUTEIBHBIMU YHACITAMHU.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, ATUTEILHOCTh IPOLIECCOB B OKPYIKAIOIIEM MUPE.

[TpuOmmxk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh npubimxeHus. Okpyrienue uucen. llpukunka u
OLICHKA PE3yJIbTaTOB BBIYUCIICHUH.

YpaBHeHHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHWH, CBOJSIIMXCA K KBaJApaTHBIM. bHKBagpaTHOE
ypaBHeHue. IIpumepsl pellieHns ypaBHEHUM TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKUTENH.

Pemenue npo6GHO-paliiOHaNbHBIX YPaBHEHUN. Pellenne TeKCTOBBIX 33/1a4 alre0panyeckuM METO/I0M.

VYpaBHeHUe ¢ ByMs NEpeMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JIMHEHHBIX ypaBHEHMH C
JIByMs IEPEMEHHBIMU. Perienue cucrteM IByX ypaBHEHHUH, OJHO U3 KOTOPBIX JUHEHHOE, a IPYroe — BTOPOU
crenenu. ['paduyeckas MHTEpIpeTaLUs CUCTEMbl YPaBHEHUH C IBYMs IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CrIocoOoOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHEMHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PerieHue cucreM JIMHEWHBIX HEPaBEHCTB C
onHoW mepemeHHoM. KBanpaTHble HepaBeHcTBa. ['padmueckas MHTepHpeTanus HEPAaBEHCTB U CHCTEM
HEPaBEHCTB C JBYyMs [IEPEMEHHBIMHU.

OyHKIMnPYHKIUT

KBanparuunas ¢ynkuus, e€ rpadux u coiictsa. [lapabona, KoopAMHATHI BEpUIMHBI apaldoJIbl, OCh
CUMMETpPUHU TapaboJIbl.

I'padukn dyskmmit: y = kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , # ux cBoiicTBa.

YuciioBble nocne0BaTeIbHOCTU YHCI0BBIE OC/Ie10BATEIbHOCTH U IIPOrPecCHH

[TonsiTHE YMCIOBOW MOCIEAOBATEIBHOCTH. 3a/IaHKE TIOCIEOBATEIFHOCTH PEKYPPEHTHOU (hOpMyIIoi
U GpopMyIoil n-ro 4ieHa.

Apudmernueckass U TeomeTpuyeckas mporpeccur. P@opmyibl n-r0 4ieHa apu@MeTHyecKoill u
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 WICHOB.

N3o0pakeHne 4wieHOB apu(METUUECKOW U Te€OMETPHIECKOM MPOTPECCHil TOUKaMU Ha KOOPAMHATHOM
IUIOCKOCTH. JIMHENHBIN M KCIOHEHIMANIBbHBIN pocT. CI0KHBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA IIPOTPAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pPe3yJIbTaThbl OCBOCHHUSI IPOTrpaMMbl yU4eOHOTO Kypca «Anredpay XxapakTepu3yoTCs:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJIEHUEM MHTEpeca K MPOLUUIOMY M HACTOALIEMY POCCUHWCKOM MAaT€MAaTHKH, LEHHOCTHBIM
OTHOUIEHUEM K JOCTHMIKEHHMSIM POCCUHMCKHX MATEMAaTUKOB U POCCHUMCKOM MATEMaTUYECKOM WIKOJBbI, K
HCIOJIb30BAaHUIO ATHX JOCTHKEHUI B IPYTUX HayKax M MPUKIAAHBIX chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEN Ipa)<IaHWHA U pealu3allly ero Mnpas, IpeCcTaBIeHUEM
0 MaTeMaTUYEeCKNX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUHN, IPOIEAYP TPAKIAHCKOTO
oOuiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKIEHUIO STUYECKUX MPOOIIEM, CBA3aHHBIX C
MPaKTUYECKUM TPUMEHEHHWEM JOCTWIKEHUW HayKH, OCO3HAHUEM BaXXHOCTH MOPAIbHO-3TUYECKHUX
MPUHIUIIOB B JESATEIBHOCTH YUEHOTO;

3) TpyA0oBOE BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTH€ B PpEIICHUM NPAKTUYECKUX 3aJady MaTeMaTHUYeCKOU
HAPABICHHOCTH, OCO3HAHUEM BOKHOCTH MAaTEMaTHYECKOT0 00pa30BaHUS HA MPOTSHKEHUU BCEH KU3HU IS
yCHeuHoi npodecCHoHaIbHON EATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM
U TIOCTPOCHUEM WHIUBUIYAIBHOW TPACKTOPHH OOPAa30BaHUSA W KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX
MHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K HOMOILIMOHAIIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYeCKHMX OOBEKTOB,
3a/1a4, PeIIeHU, pacCy>KIeHUN, YMEHUIO BUIETh MAaTEMAaTUUYE€CKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 O3HAHUSA:

OpUEHTAIINEN B JACATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS UYEJNOBEKa, MPUPOJBI M OOIIECTBA, MOHUMAHUEM MAaTeMaTUYECKOW HAyKH Kak
chepbl 4eIOBEUECKOM MEeATEeTbHOCTH, JTAlOB €€ pa3BUTHA W 3HAYUMOCTH [UJISl Pa3BUTHS IMBHIM3AIUH,
OBJIQJICHHUEM SI3bIKOM MATEMATHUKM M MaTE€MaTUYeCKOW KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MUpa,
OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH MCCIICIOBATEIHCKON JACATEIHHOCTH;

6) ¢usuueckoe BocnuTaHue, (GOPMHUPOBAHHME KYJbTYPbl 310POBbS W 3MOIHOHAJIBLHOIO
Os1aronmosyqusi:

TOTOBHOCTBIO TNPUMEHSATh MaTEMaTUYECKHE 3HAHUS B HHTEpPECax CBOETO 3J0pPOBbs, BEICHHS
3/10pOBOTO 00pa3a KU3HHU (340pOBOE MUTAaHUE, COATTAHCUPOBAHHBIA PEXUM 3aHATUN U OTIbIXA, PETyJIsApHas
dusnyeckass aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediekcuu, MPU3HAHUEM CBOEro IMpaBa Ha
omMOKy U TaKOTO K€ MpaBa APYyroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTAIMEH HA TPUMEHEHNE MaTeMAaTHYECKUX 3HAHHUM JJI PEIIeHUs 3a7a4 B 00JIaCTU COXPAaHHOCTH
OKPY’KaIOIIeH Cpe/ibl, MIIaHUPOBAHUS MOCTYNIKOB U OLIEHKU UX BO3MOXKHBIX MOCJIEICTBUM AJI OKpY>Karoei
Cpebl, OCO3HAHUEM TII00ATTLHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U MyTeH UX PEIIeHUs;

8) amanTanus K N3MEHAIIUMCS YCJI0BUSM CONMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSAX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYI0 NEATEIbHOCTb, B TOM YHCJIE YMEHHE YUWUTHCS Yy JAPYTUX JIOJEH,
npuoOpeTaTh B COBMECTHOM JCSITEIIPHOCTA HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUN U3 OMBITA IPYTHX;

HEO0OXOMMOCTHIO B (JOPMHUPOBAHUYU HOBBIX 3HAHWI, B TOM 4Hcje (OPMYIHPOBATH UACH, TOHSATHS,
TUNOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YUCIIE PAaHEE€ HEU3BECTHBIX, OCO3HABATDH Je(UIIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHMMATh CTPECCOBYIO CHUTYAlLMIO Kak
BBI30B, TPEOYIOMINN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUs U IEHCTBUS, (OPMYIUPOBATH H
OLICHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OIIBIT.



METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeIbHBIE YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCcTBUA

Ba3oBble JJoruuyeckue JeiicTBUA:

BBISBIISITh M XapaKTEPH30BaTh CYLICCTBEHHBIC NMPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHIA,
OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYyJIUpPOBaTh OINpPENENIECHUsI TOHITUN, YCTaHABIHUBATh
CYUIECTBEHHBIN NMPHU3HAK KJIACCH(DHMKAIMK, OCHOBAHHS Ui O0OOIIEHHS U CPaBHEHUS, KPUTCPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (opMynupoBaTb M  IpeoOpa3oBbIBaTh CYKICHUA: yTBEPAUTENIbHBIE U
OTpHIIATENIbHBIC, €TMHIUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIC,

BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOPEUHs B (paKkTax, JaHHBIX,
HAOJIOAECHUAX M YTBEPXKAEHUSX, IpelylaraTb KpUTEpUU AJIs BbIBICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUH;

JlenaTh  BBIBOABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKIYCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeabCTBA MAaTEMaTHUECKUX YTBEP)KICHUHM (MpsMble U OT HPOTUBHOIO),
IPOBOJUTH CAMOCTOSITEIILHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYECKUX (DAKTOB, BEICTPAUBATh
apryMEHTallMI0, TPUBOIUTH TPHUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CIOCOO pelieHuss yuyeOHOHM 3ajaun (CpaBHMBATh HECKOJIBKO BapUAaHTOB pELICHU,
BbIOMpaTh HanboJIee MOAXOASIINN C YYETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBarebLCKHe AeiCTBHSA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKHI HMHCTPYMEHT TIO3HAHUS, (OPMYJIHPOBATH
BOTPOCHI, PUKCHPYIOIIUE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIPHO YCTaHABINBATH HCKOMOE U
NaHHOE, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO TMO3UITUIO, MHEHHCE;

NPOBOJIUTH 1O CAMOCTOSITEILHO COCTABICHHOMY IUIaHYy HECIIOXHBIH DKCIEPUMEHT, HEOOJbIIOe
UCCIIC/IOBAaHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTreMaTH4ecKOro OO0BEKTa, 3aBHCHUMOCTEH
00BEKTOB MEXIY COOOM;

CaMOCTOSITENILHO (OPMYITUPOBATh OOOOIICHUS M BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO
HAOJTFOICHUs, UCCIICI0OBAHMsI, OICHUBATh JIOCTOBEPHOCTH IMOJYUYEHHBIX PE3yJbTAaTOB, BHIBOJIOB U
0000IIIEHMI;

NPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHUE IPOIECCA, a TAK)KE BBIIBHTATh MPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

PatGora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOUHOCTh U 30BITOYHOCTH HHPOPMAINH, TaHHBIX, HEOOXOIUMBIX JJIs PEeIIeHUs
3a/1a4i;

BBIOMPATh, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIMIO PA3TUYHBIX
BUJIOB U (hOpM Ipe/ICcTaBICHUS;

BbIOMpaTh (popMy MpeacTaBiieHuss HHPOPMAIMKU U WIUTIOCTPUPOBATh pelllaeMble 3aJaul CXeMaMu,
IyarpaMMamu, HHOU Tpadukoi 1 nX KOMOMHAIUSMU;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMM 10 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM WU
c(hOpMyJIHUPOBAHHBIM CAMOCTOSITENBLHO.

KoMMyHHKaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBHUSA:

BOCIIPHHUMATh U (DOPMYITUPOBATh CY>KIACHUS B COOTBETCTBUH C YCIOBHUSAMHU M LEISIMH OOLICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MMCBMEHHBIX TEKCTax, 1aBaTh
HOSICHEHHUSI IO X0y PELICHHUs 3aa4l, KOMMEHTUPOBATh MOJyYEHHBII pe3yIbTar;
B X07Ie 00CY>XIEHHSI 33/1aBaTh BOMIPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbI, TPOOIEMBbI, peraeMoi
3a71a4M, BBICKA3bIBaTh WJICH, HAICJICHHBIC HA MOHMCK PEIICHHS, COIMOCTABIIATh CBOM CYXKICHHUS C
CYXJICHUSIMH JPYTUX YYaCTHHKOB JMANOra, OOHapyXHWBaTh Pa3MyMe M CXOJCTBO IO3UIHUH, B
KOpPpeKTHOH (hopme hopMynnpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS;
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® TMIPEACTaBIATh pE3yJNbTaThl pEUICHHs] 3aJauyd, OSKCIEpUMEHTa, KCCIEJI0BaHus, IMPOEKTa,
CaMOCTOSITENILHO BBIOMPaTh (DOpPMAT BBICTYIUICHUS ¢ YIETOM 3a/1ad MPE3CHTAINH U OCOOCHHOCTEM
ayJIuTOpUH;
® [IOHUMAaTh M UCIOJIH30BATh MPEUMYIECTBA KOMAaHIHON U MHIAUBUAYAIbHON pabOThI IPU PEIICHUN
y4eOHBIX MATEeMAaTUYCCKUX 3a/1a4;
® [PUHUMATHh [IeTThb COBMECTHOW NEATEIHHOCTH, TUIAHUPOBATH OPTaHU3aI[UI0 COBMECTHOH pabOThI,
pacmpeaensaTh BUIbI paboT, TOroBapUBaThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT padoThI, 00001IaTh
MHEHUS HECKOJIbKHX JIIOJIEH;
® yYacTBOBaTh B IPYNMOBLIX opMax paboThl (00CYykaeHMUS, 0OMEH MHEHHUSMHU, MO3TOBbIE IITYPMbI
U JIPyTHE), BBINOJIHATH CBOIO YacTh pabOThl M KOOPJAMHUPOBATH CBOU JCUCTBUS C JAPYTUMHU
YIeHaMU KOMAaH[Ibl, OLEHUBATh KAaueCTBO CBOETO BKJaJa B OOIIMNA MPOIYKT IO KPUTEPHUAM,
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.
PeryasiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1eiiCTBUS
Camoopranu3anus:
® CaMOCTOSITEIBHO COCTaBIATH IUIAH, ANTOPUTM pEHICHUS 3aJadd (MM €ro 4YacTh), BBIOMPATH
crnocod pemeHuss € y4€TOM UMEIOUIMXCA PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(pOpMAIIHH.
CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJICKT:
e BIaJeTh crnocobaMu CaMOMPOBEPKH, CAMOKOHTPOJIS Tpollecca M pe3yibTara pelieHus
MaTeMaTHYeCKOM 3aa49H;
® MPEeABHUACTH TPYTHOCTH, KOTOPHIC MOTYT BO3HUKHYTH MPU PEIICHUU 33]]a49l, BHOCUTh KOPPCKTHUBBI
B JICITENIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENHCTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEN;
® OIICHUBATh COOTBETCTBUE PE3yJIbTATa JCATCIILHOCTH TTOCTABJICHHOW IEJN U YCIIOBUSAM, OOBSICHATH
OPUYMHBL JOCTHKCHHUS WJIM HEAOCTH)KEHUS IIeNld, HaxOQuTh OMMOKY, [aBaTh OIEHKY
NPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJBTATHBI

K xoniy o0yuenus B 7 kiacce oOy4arouuics MOyYuT CIEIYIONMEe TPEAMETHBIC PE3YJIbTATHI:

Yucia v BbIYUCICHUSA

BoimonHATe, codeTras yCTHblE W NHCbMEHHbIE MPUEMBI, apu(pMETHUYEeCKHe JeHCTBUS C
panroHaNIbHBIMH YHCIAMHU.

HaxomuTh 3HaueHusT 4YMCIOBBIX BBIPAXKEHHUI, NPUMEHATH pPAa3sHOOOpa3Hble CHOCOOBI M MPHUEMBI
BBIYUCIICHHS] 3HAYCHUN APOOHBIX BBIPAXKEHUH, coJlepKalux 0ObIKHOBEHHBIE U JECATUYHbIE Ipo0u.

[lepexonuTe OT OgHOW (POpMBI 3amMcH 4yUceNl K JApPYyroi (mpeoOpa3oBbIBaTh JECATHUHYIO IpoOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JAECATUUHYIO IPOOb).

CpaBHUBATh U YIIOPSAIOUNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh yncna.

BbINOMHATE TPUKUAKY U OLIEHKY pe3yJIbTaTa BBIYMCIECHUHN, OLIEHKY 3HAYEHHUI YHCIOBBIX BHIPAKEHUH.
BbINoNHATE AEUCTBUSI CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISAMHU.

[TpyMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HAaTypPaJIbHbBIX YHCEI.

Pematep  NpakTUKO-OPUEHTHPOBAHHBIE  33Jaud, CBS3aHHbIE C  OTHOIIEHHWEM  BEJINYMH,
MPONOPLUUOHATILHOCTBIO BETMYMH, MPOLEHTAMH, HHTEPIIPETUPOBATh PE3yNbTaThl PEIICHUS 3a/1ad ¢ yUYETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb30Bath anredpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B MPOLIECCE OCBOCHHS
y4eOHOro Marepuania.

HaxonuTe 3HaueHns1 OyKBEHHBIX BBIPAKEHHUH MPH 3aJaHHBIX 3HAYCHUSIX NTEPEMEHHBIX.

BrimonusATe mpeoOpa3oBaHus 1EI0r0 BHIPAKEHUSI B MHOTOUJICH MPUBEIEHUEM MOJOOHBIX ClIaraeMsiXx,
pacKpbITHEM CKOOOK.



BbINONHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOIOWIEH, IPHUMEHATH
(GopMyIIbl KBaJipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymiecTBIATh Pa3ioKeHNE MHOTOWIEHOB HA MHOXKUTEIHN C TIOMOIIBIO BBIHECEHUS 32 CKOOKHM 00IIIEero
MHOXHTEJIS, IPYNIIUPOBKU CJIaraeMbIX, IPUMEHEHHs (POPMYJI COKPAILEHHOIO YMHOKEHMSL.

[TpumeHsTh TpeoOpa3oBaHUs MHOTOWICHOB /ISl pEIICHUS pa3IMyHBIX 3a]ad U3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMH [OKa3aTeIsIMH Ui  TIpeoOpa3oBaHUs
BBIPAXKEHUI.

YpaBHeHusI 1 HepaBeHCTBA

Pemars nuHENHHbIE ypaBHEHHs C OQHOM NEPEMEHHOW, NMPUMEHSSA MpaBUia MEPEXona OT MCXOIHOTO
yYpaBHEHUs K PABHOCHIIBHOMY eMy. IIpoBepsTSh, SIBISETCS JIM YUCIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPaBHEHUN U UX CUCTEM.

[Tonbupars mnpuMepsl Map 4YKCEN, SBISAIOMIMXCS PEIICHUEM JIMHEHHOTO ypaBHEHHS C JIByMs
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHON IUIOCKOCTU TIpauK JIMHEMHOIO YpaBHEHHUS C JBYMsS MEPEMEHHBIMU,
HOJIb3YsICh IpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucrembl IByX JTMHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TPadUIECKH.

CocraBiATh M pellaTh JMHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHHUH IO YCJIOBHIO
3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M ITOJIyYEHHBIN pe3yJIbTar.

DOyHKIUHA

N300paxaTh Ha KOOPJMHATHOW MPSMOIl TOUKH, COOTBETCTBYIOLIUE 3a/laHHBIM KOOpAMHATaM, JIy4H,
OTpPE3KHU, UHTEPBaJIbl, 3alIMCHIBATh YHUCIIOBbIEC IPOMEKYTKH Ha aaredpanueckoM s3bIKe.

OTtmeyarb B KOOPJAMHATHOW IUIOCKOCTH TOYKH 110 33JaHHBIM KOOpAWHATaM, CTPOUTH TpapuKu
auHenHbIX QyHKIuMi. CTpouTtsh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOUIbI0 (YHKUIUN U3BECTHBIE 3aBUCMMOCTU MEX]ly BEJIMYMHAMH: CKOPOCTb, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTENBHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHre QyHKIMYU M0 3HAYCHUIO €€ apryMeHTa.

[Tonumarps rpaduyeckuil crmoco® MpeaCTaBIeHUs W aHaiau3a WHGOpMalMM, U3BIEKATh MU
MHTEPIPETUPOBATh MHPOPMALIHIO U3 TPapUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

K koHiy o0y4eHus B 8 kiacce 00ydaromuiics MoyuuT ciaelyromue NpeIMEeTHbIE Pe3yIbTaThl:

Yuciia 1 BIYUCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEICTABICHHUS O MHOXECTBE JECHCTBUTENBHBIX YHMCEN JJII CPAaBHEHUS,
OKpYTIJIEHUS ¥ BBIYUCIIEHUH, N300pakaTh AEMCTBUTEIbHBIC YHCIA TOUKAMHU Ha KOOPIUHATHON IIPSIMOM.

[TpumeHsTh mNOHATHE apU(METHUYECKOTO KBAaJPAaTHOIO KOpPHS, HAXOOUTh KBaJpaTHblE KOPHH,
UCIOJNIB3YSl IIPU HEOOXOJIMMOCTH KalIbKYJISTOP, BBINOJHATH NMPEoOpa3OBaHUs BBIPAXKEHUH, coaepiKallux
KBaJpaTHbIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu OOJNBIINX U MAJIBIX YHCEJ C TOMOUIbIO JECITHUHBIX Jpo0ei U cTerneHel yucia
10.

AuredpanyecKkue BbIpasKeHUs1

[TpuMeHATHh MOHATHE CTENEHH C IeNbIM IOKa3aTejeM, BBINOJHATh NMPeoOpa3oBaHMs BbIPAKEHUH,
COJIEPKAlINX CTEIICHH C LENBIM IIOKa3aTEIIEM.

BBINOAHATE TOX/IECTBEHHbIE IPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUI Ha OCHOBE IPABUI
JEeHCTBUI HaJl MHOTOUIEHAMHU U aJIreOpandecKiuMHU IpOOsSMHU.

PackiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOKUTENH.

[TpumensTh npeoOpa3zoBaHus BEIPAKEHHM JIJIs PELICHUS PA3IMYHBIX 3aj]ad U3 MaTeMaTUKH, CMEXKHBIX
IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTte nuHelHblE, KBaJpaTHbIE YPABHEHMSI M PALMOHAJIBHBIE YpPaBHEHUS, CBOASILUECS K HUM,
CHUCTEMBI IBYX YPaBHEHHH C JBYMsI IEPEMEHHBIMHU.

IIpoBoaUTH MpOCTEHUIIME HCCIACAOBAHUS YPAaBHEHUM M CHCTEM YPAaBHEHUN, B TOM 4YHUCIE C
IpUMEHEHHEM TIpaduyeckuX MNpeacTaBlIeHU (ycTaHAaBIMBaTb, UMEET JIM YpAaBHEHHE WM CHUCTEMaA
YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).
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[TepexoauTh OT CIOBECHOW (GOPMYIMPOBKHM 3aJaud K €€ aireOpandecKod MOJENIH C TOMOUIBIO
COCTABJICHUS] YPAaBHEHUsS] WMJIM CUCTEMbl ypaBHEHHH, MHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M ITOJIYYEHHBIN pe3yJsbTar.

[IpuMeHATH CBOMCTBAa UHUCIIOBBIX HEPAaBEHCTB [UIl CpPAaBHEHMs, OLIEHKH, pellaTbh JIMHEHHbIe
HEpaBEHCTBA C OJHOM IMEPEeMEHHONW M MX CHCTEMBI, JaBaTh TPaQHUUECKyI0 WILIIOCTPAIMIO MHOXKECTBA
peLIeHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

[ToHumaTh W HCIONB30BaTh (DYHKIMOHAIBHBIE MOHATHA U S3bIK (TEPMMHBI, CHUMBOJIMYECKHUE
0003HaueHHsT), ONPEACNATh 3HaYeHHE (PYHKINUU 10 3HAUYCHUIO apTyMEHTa, ONPEACIsTh CBOMCTBA (DYHKIUU
o e€ rpaduky.

Crpouts rpaduku 7eMeHTapHbIX (YHKIUN BUIA:

y=Kk/x, y=x2,y=x3,y = |x|, y = VX, OIHCHIBATH CBOMCTBA YHCIOBON (GYHKIIHH 110 e& rpaduKy.

K koniy o0ydenus B 9 kjacce 00y4aromuiics MoOIyduT eIy IOIue MPeIMETHBIE Pe3yIbTaThI:

Yuciia 4 BbIYUCICHUA

CpaBHUBATh U YIIOPSIOUYMBATH PAllMOHAIbHbBIE U HPPALIMOHAJIbHBIE YUCIIA.

Beimonuate apudmernueckue JAEHCTBUS C pPAlUMOHAIBHBIMU YHUCIAMM, COuYeTas YCTHBIE U
NUCbMEHHBIE IPUEMBI, BBHIIIOJIHATH BBIYUCIICHUS C UPPAL[MOHATBHBIMU YHCIAMH.

HaxonuTh 3HaueHMsl CTENEHEeH ¢ LEeNbIMU NOKa3aTelsIMU U KOPHEH, BBIYUCIISTh 3HAYEHUS YUCIIOBBIX
BBIPAKCHUI.

OKpyrifTh JEUCTBUTENbHBIC 4YHCIA, BBIIOJIHATh NPUKUAKY pe3ysibTaTa BBIYHUCICHUH, OLIEHKY
YHUCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHEHHBIC U KBaJpaTHBIE YPAaBHEHUS, YPaBHEHHUS, CBOSIINECS K HUM, IIpOCTeHIre APOOHO-
palMOHAJIbHBIC YPABHEHHUS.

PemaTh cucteMbl ABYX JIMHEWHBIX YpaBHEHUN € JBYMsI IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUH, B
KOTOPBIX OJJTHO YPAaBHEHHUE HE SIBJISIETCS JTMHEUHBIM.

PemaTth TekcTOBBIE 3a7auM aNredpanyecKuM CIOCOOOM C MOMOIIbIO COCTaBJICHMS YpaBHEHHUS WU
CUCTEMBI IBYX YPaBHEHHH C JBYMsI IEPEMEHHBIMU.

IIpoBOoaNThE MpoOCTENIIME WCCAEAOBAHUS YPAaBHEHUM M CHCTEM YPAaBHEHUW, B TOM 4YHCIE C
OpUMEHeHHeM Trpaduyeckux MpeacTaBleHuil (ycTaHaBIMBaTb, HMEET JIM YpaBHEHHE WM CHUCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoUee).

Pemiate JMHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaTh pellIeHHEe HEPABEHCTB Ha
YHUCJIOBOW MPSIMOM, 3aIIMCHIBATh PEIICHHE C TIOMOIIBIO CHMBOJIOB.

Pemarbs cucTembl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOLIME KBaJpaTHOE
HEPaBEHCTBO, N300pakaTh PELIEHHE CHUCTEMbl HEPABEHCTB Ha YUCIIOBOM IPSIMOM, 3alHCHIBaTh PELICHHUE C
MIOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 33/1a4.

DOyHKIUHA

Pacno3snaBath (GyHKIMM H3yuyeHHBIX BUIOB. [loKka3bIBaTh CXEMaTHYECKH paCIoOJIOKEHHE Ha
KOOPJAMHATHOM MII0CKOCTH rpadukoB GyHKIMH BUAa: y = kx, y =kx + b, y =k/x, y =ax2 + bx + ¢, y = x3,
y =X, y = |x|, B 3aBHCHMOCTH OT 3HaYeHMiT KOIDDUIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U u300pakaThb CXEMaTHYECKU TpapUKH KBaJApaTUYHbIX (YHKIMH, OMUCHIBATH CBOHCTBa
KBaJIpaTUUHBIX QYHKIUH 110 UX rpadukam.

Pacnio3naBath KBagpaTHUHYIO QYHKIHIO 110 GOpMyIie, TPUBOIUTH NPUMEPHI KBaAPATHUHBIX (PYHKIIUI
U3 peasibHOM KU3HU, GU3NKH, TEOMETPUH.

YucioBble MOCIEI0BATEILHOCTH H IPOrPeccuH

Pacnio3HaBaTh apu(pMeTHUECKYIO M TEOMETPUUECKYIO IIPOTrPECCUH NTPH Pa3HbIX CrIOoco0ax 3aJaHus.

BBINONHATE  BBIYUCICHHS C HCIOJNb30BaHUEM (OpMyn n-ro ujaeHa apudMeTHUecKod U
T€OMETPUUYECKON TPOTrPECCUii, CYMMBI MIEPBBIX N YJIEHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemiate 3agaun, cBsi3aHHbIE ¢ YMCIOBBIMU I1OCIIEA0BATEILHOCTSIMY, B TOM YHUCIIE 3374l U3 PEalTbHOM
KHU3HH (C UCIIOJIB30BAaHUEM KAJIbKYJISTOPA, IU(PPOBBIX TEXHOIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuectBo
Ne i/ HaumenoBanue pa3jaesioB 9ACOB JuaexkTpoHHbIe (HU(PpOBHIE)
U TeM NMPOrpamMMmbl o0pa3oBaTe/IbHbIE PECYPChI
Bcero
Yucna v BEIYKCIICHUS. 25 bu6mmoreka [JOK
PannonansHbIe YnCia https://m.edsoo.ru/7415b90
Anrebpanyeckue 27 bubnuorexka [JOK
BBIPa)KEHUS https://m.edsoo.ru/7415b90
YpaBHEHMs U HEPABEHCTBA 20 bubmmorexa [IOK
https://m.edsoo.ru/7f415b90
Koopaunatel u rpaduku. 24 bubnuoreka [JOK
OyHKIUU https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
[osTopenme i 0bodmenue 6 https://m.edS(IJ_E).ru/ 71415690
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME

10



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

8 KJIACC

Ne o/ HaunmenoBanue pasaenos u Koanuecrso yacos DJIeKTPOHHbBIe (LM (POBbIE)
) TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
1 Yucna v BEIYKCIICHUS. 15 bu6nmoreka [IOK
KBanparusie KopHU https://m.edsoo.ru/7{417af8
, | cmmme: ;oo ox
https://m.edsoo.ru/7{417af8
MoKazaresiem
3 i?;eelgcpe?ﬁ;e(ﬁg:ﬂpmﬂmﬁ 5 bubmorexa LHOK
. ' https://m.edsoo.ru/7f417af8
TpEXuieH
\ AmroSpuscrxae N BuGmotexa L1OK
) https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb
5 YpaBHEHUs U HEPABEHCTBA. 15 bubnmnoreka HOK
KBaapaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUs 1 HEPABEHCTBA. 13 bubnuorexa [HOK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHEHUs 1 HEPABEHCTBA. 12 bubnuorexa [HOK
HepaBeHctBa https://m.edsoo.ru/7f417af8
3 Oynkuunu. OCHOBHbBIE 5 bu6nmoreka [IOK
MTOHSTHUSA https://m.edsoo.ru/7f417af8
9 @yukiuu. Yuciaosbie 9 bubnmnorexka HOK
byHKUINH https://m.edsoo.ru/7{417af8
bu6nuoreka [IOK
10 Tosroperne 1 060bmerme 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102

[MPOT'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Ne HaunmeHoBaHMe pa3ie/ioB U KosinuecTBo yacos DJIeKTPOHHbBIe (LM (pPOBbIE)
n/n TeM MPOrpaMMbl oOpa3oBaTe/ibHbIE pecypchl
1 Yucna v BEIYKCIICHUS. 9 bu6nmoreka [IOK
JleiicTBUTENBbHBIC YUCIIA https://m.edsoo.ru/7f419d08
, | e e o Dmomox
TepeMerHoit https://m.edsoo.ru/7f419d08
3 VYpaBHEeHUSs 1 HEPABEHCTBA. 14 bubmuorexa [JOK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 bubnmoreka [JOK
HepaBeHctBa https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
. Dy 16 bitpadim edsoo /7419408
6 YucnoBbie OCIEI0BATEIHHOCTH 15 bubmorexa LIOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001ICHNE, 18 bu6nuoreka [JOK
cucTeMaru3anus 3HaHuil https://m.edsoo.ru/7{419d08
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME

12



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

MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

7 KVIIACC
Kon .
pOBeEpsIEMOro IIposepsiembie NpeIMeTHbIE Pe3yJIbTaThl 0CBOEHHs OCHOBHOI
pesyanTans o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
1 Hucna u BIYUCICHUS
11 BBEHOHHHTB, coyeras YCTHblE U TNHCbMEHHbIE MPUEMBI, apUPMETHUYECKHE
JEMCTBUS C pallMOHAIbHBIMU YHCIaMU
HaxonuTs 3HayeHHs YMCIOBBIX BBIPAKEHUM, IMPUMEHATh pPa3HOOOpa3HbIE
1.2 CIocOOb! ¥ MPUEMBI BBIYMCICHHS 3HAYEHUN APOOHBIX BBIPAXKEHUH, COAEPIKAIINX
OOBIKHOBEHHBIE U JACCATUYHBIC IPOOH
IlepexonuTe OT onHON (OpMBI 3amucu 4ucel K Apyrodl (mpeoOpa3oBbIBaTh
1.3 JECATUYHYI0 JIpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
9aCTHOCTH, B OECKOHCUHYIO ICCATUIHYIO JIPOOh)
1.4 CpaBHUBaTh U YIIOPSAI0YMBATh PALIMOHAJIBHBIE YUCIIA
1.5 OxkpyriaTh uncia
BbINOMHATE NPUKUAKY M OLEHKY pe3yJjbTaTa BBIYMCIICHUH, OLIEHKY 3HAYEHUH
1.6 YHCJIOBBIX BbIpaKE€HUI. BBINOIHATH AEUCTBUS CO CTENEHSMHU C HATypalbHBIMU
IIOKa3aTeJsIMU
17 [IpuMeHITh NpPU3HAKK ACIUMOCTH, Pa3IOKEHUE Ha MHOMKUTENIH HATypaJIbHBIX
quces
Pemarh mnpakTUKO-OpMEHTHUPOBAHHBIE 3a/layM, CBA3aHHBIE C OTHOIIEHUEM
18 BEJMYHH, [PONOPLHOHATLHOCTIO BENMYMH, MPOLCHTAMH, HHTEPIPETHPOBATE
pe3yNbTaThl pelIeHus 3a/1ad ¢ Y4ETOM OTpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaXeHUs
71 Hcnonp30Barh anredpanyeckyro TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B
' IpoLiecce OCBOEHHS y4eOHOTo Marepualia
29 Haxonute 3HaueHus OyKBEHHBIX BBIPOKEHMM TNpU 3aJaHHBIX 3HAYCHMSX
MIEPEMEHHBIX
73 BoinonusATe mpeoOpa3oBaHus 1LIEJOT0 BBIPAXKEHHUS B MHOTOUIEH MPUBEIECHUEM
MOJIOOHBIX CIaraeMbIX, PaCKpPbHITHEM CKOOOK
24 BBINOMHATE YMHOXKEHHE OJJHOWIEHA HA MHOTOYJIEH M1 MHOTOYIEHAa HA MHOTOYJIEH,
' MIPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTU
OcCylIecTBIATh  Pa3/IOKEHUE MHOTOWIEHOB Ha MHOXHUTEIM C IOMOIIBIO
2.5 BbIHECEHHMsI 3a CKOOKM OOIIero MHOXMWTENS, TPYHNIHPOBKH CJlaraeMblx,
MpUMeHEeHUsI (HOPMYI COKPAIIEHHOTO YMHOXKEHHUS
26 [IpumensTs npeoOpa3zoBaHUsI MHOTOUYJIEHOB JULSL PELIEHMs PAsINYHbIX 3ajad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOMN NPAKTUKH
27 Hcnonp30BaTh CBOMCTBA CTENEHEM € HAaTypaJbHBIMM II0Ka3aTEIsIMHU UL
npeoOpa3oBaHus BRIpAKEHUN
3 YpaBHEHMsI U HEPABEHCTBA
Pemate nuHEHHBIE YypaBHEHHs C OJHOW IIEPEMEHHOHM, NPUMEHSSA IIpaBUia
3.1 nepexoga OT UCXOJAHOTO YPaBHEHUS K PaBHOCWIBHOMY emy. [IpoBepsTh, siBIgeTCS

JIA YMCIIO KOPHEM YPaBHEHUS
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[IpuMensaTy rpaduyueckre METOIbl MPU PEIICHUH JWMHEWHBIX YPaBHCHUH U UX

3.2
CUCTEM
33 [TonOupate npuMepsl ap YKCe, ABJISIONIUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS
C IByMsI IEPEMEHHBIMU
34 CrtpoutTh B KOOPAMHATHOM IUIOCKOCTU TpauK JUHEHHOrO ypaBHEHHS C JIBYMs
) MIEPEMEHHBIMHU; TOJIB3YSCh TPAPUKOM, IPUBOIUTEH PUMEPHI PEIICHUS YPABHEHUS
35 Pemate cuctemMbl NByX JMHEHHBIX ypaBHEHUH C ABYMS NEPEMEHHBIMH, B TOM
' qrcie rpadpuuecku
CocTaBiATh U pemarh JUHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUM
3.6 [0 YCJIOBHIO 3a/1ayd, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJadyM
MOJTYYEHHBIN pe3yabTaT
4 Koopaunats! u rpadpuku. @yHKIMN
N300paxaTh HAa KOOPAWHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
4.1 KOOpAMHATaM, Jy4d, OTPE3KU, UHTEPBaJbl, 3alIUCHIBATh YUCIOBBIE MPOMEXYTKHU
Ha areOpanvecKkoM sI3bIKe
4.2 OtMeuaTh B KOOPJIMHATHOM TIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIMHATAM
43 Crtpourts rpaduku muHeHbIX QyHkuuid. CTpouTs rpaduk GyHKIUU v = [X|
OnuceiBaTh ¢ TOMOIIbIO (QYHKIUN U3BECTHBIC 3aBUCIMOCTH MEXIY BETUUMHAMMU:
4.4 CKOpOCTb, BpeEMH, paccTrosHue, LIEHY, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTbD, BpEMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHue GyHKIUH 110 3HAYCHHIO €€ apryMeHTa
[Tonumarp rpaduueckuii cmoco® NpeACTaBICHUS W aHauu3za UHGOpMaIuH,
4.6 M3BJIEKaTh W HHTEPIPETHUPOBATh HWH(OpPMAIMIO W3 TPaPUKOB PEATbHBIX
MPOIIECCOB M 3aBUCUMOCTEN
8 KIIACC
Kon o
HpOBEpHEMOro IIpoBepsiembie NpeMeTHbIE Pe3yJIbTATLI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUsA
pe3yabTara
1 Yuca 1 BBIYUCICHUS
Hcnons30BaTh HavaabHBIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEILHBIX YHCET
1.1 JUISL CPAaBHEHUSI, OKPYTJICHUS U BBIYMCIEHUH, N300pakaTh NEeHCTBUTENLHBIC YnCIa
TOYKaMH Ha KOOPJMHATHOU MPSIMOM
[IpumensaTp moHATHE apU(PMETHYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
12 KBaJIpaTHbIE KOPHH, HCIOJB3Yysl MPU HEOOXOIUMOCTH KalbKYyISATOP, BHIIOIHATH
' npeoOpa3oBaHus BBIPAKEHUN, CONEPKAIMMX KBAJApPAaTHBIE KOPHH, HCIOJIB3Ys
CBOMCTBA KOpHEHN
13 Hcnonb30Bath 3amucu OOJBIIUX M MATIBIX YHCEN C TOMOIIBIO AECATUYHBIX Apo0eit
) u creneHen yucna 10
2 Anrebpandeckue BoIpaKEHUS
71 [IpuMeHATh  TMOHSATHE CTENEHM C  LEJIbIM  [OKa3aTeleM,  BbIOJHATh
) peoOpa3oBaHus BRIPAKEHUH, COAEPKAIIUX CTENIEHU C LIEeJIbIM MTOKa3aTeleM
29 BbINONMHATE TOXKAECTBEHHBIE NMpPeoOpa3oBaHUs PAIMOHATIBHBIX BBIPAKEHUN Ha

OCHOBE TMPABUJI ICWCTBUN HAJ MHOTOWICHAMH U alNre0pandecKuMu ApoOsMu
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PacknanpiBaTh KBaapaTHBIA TPEXUICH HA MHOKHUTEITH

[IpumensTs npeoOpa3zoBaHUS BBIPAXKEHHUM 7S PELIEHUS Pa3IMYHBIX 3a1ad U3

24 MaTEeMaTHKH, CMEKHBIX TPEJAMETOB, U3 PEATbHOMN MPAKTHKH
3 YpaBHEHUSI U HEPABEHCTBA
31 Pemare smHelHble, KBaJIpaTHbIE YPaBHEHUS M PallMOHANbHBIE ypaBHEHMS,
CBOJISIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C IByMs IEPEMEHHBIMH
[IpoBOAMTH MpPOCTENIINE UCCIICIOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
39 qucie ¢ IPUMEHEHHEeM rpaduyeckux vl'IpeI[CTaBJ'IeHI/Iﬁ (ycraHaBiIMBaTh, UMEET JIU
ypaBHEHHE WJIM CHCTEMa YPaBHEHUH pEIIeHHs, €CIM HMEET, TO CKOJbKO, U
npouee)
Ilepexoauth OT cii0BeCHOH (HOPMYIMPOBKH 33aJauu K €€ anredpandeckoi Mojenu
33 C TIOMOIIBIO  COCTaBJICHHMS  YPAaBHEHUS  WIH  CHUCTEMBI ypaBHeHHﬁu,
UHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJaud  MOJTYy4YEHHBIN
pe3ynbTat
[TpuMeHsTh CBOWCTBA YMCIOBBIX HEPAaBEHCTB JJISi CPaBHEHUS, OLEHKH, PEIIaTh
34 JUHEWHBIE HEPAaBEHCTBA C OJHOM IIEPEeMEHHOM M MX CHCTEMBl, JaBaTb
' rpadMUecKyr0 WLIIOCTPAIIMIO MHOXKECTBA PpEIICHWH HEpaBEHCTBA, CHCTEMBI
HEpPaBEHCTB
4 OyHKIUU
[loHuMaTh M WCHMONB30BaTh (PYHKIMOHAIBHBIE TOHATHUS M S3BIK (TEPMHUHBI,
4.1 CHUMBOJIMYECKHE 00O03HAu€HMsI), ONpPENeNsaTh 3HaYeHHE (YHKLUUU 10 3HAYCHMIO
apryMeHTa, ONpeessiTh CBOMCTBA (DYHKINH 110 e€ rpaduky
Ctpouts rpaduky dIeMEHTapHbBIX GYHKIWHN BUna: y = k/x
4.2 yv=kix , y =x*, y = x*, y = [X|, OonuCBIBaTh CBOICTBa YMCIOBON (YHKIMU TO €&
rpaduky
9 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHBIE Pe3y.IbTATELI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJabTarta
1 Yucna u BBIYMCICHUS
1.1 CpaBHMBATH M YHOPSIOUYMBATh pallMOHAIbHbIE M UPPAIIMOHAIbHBIC YHCIIa
Brimonsate apudpmernyeckue ASUCTBUS C PALMOHAIBHBIMH YHCIAMM, COYETas
1.2 YCTHBIC M TIHCbMEHHBIEC TPUEMBI, BBITIOIHATH BBIYMCICHUSI C WPPAIOHATEHBIMA
qHCcIaMu
13 HaxonuTe 3HaueHUs creneHen © UENBIMH NOKA3ATENAMHA 1 KOpHEH, BBIYUCIIATH
3HA4YEHHUs YUCIIOBBIX BBIPAXKEHUN
1.4 OKpyrasTh } JeWCTBUTENbHBIE  YHUCIIA, BBINONHAT  NPUKUAKY — pesyibTara
BBIYUCIICHUH, OIIEHKY YUCIIOBBIX BBHIPAKEHUH
2 YpaBHEHHsI U HEpAaBEHCTBA
71 Pemare snHEiHbIE U KBaJpaTHBIC YPABHEHUS, YPAaBHEHMsI, CBOJAIIMECT K HHUM,
' npocTelie ApoOHO-pallMOHATbHbBIE YPAaBHEHUS
29 Pematp CHCTEMBI JIBYX JMHEUHBIX YPaBHEHUH C IBYMS TEPEMEHHBIMH U CHCTEMBL
JBYX YPaBHEHHI, B KOTOPbIX OJJHO YPaBHEHUE HE SIBJISIETCS JIMHEHHBIM
73 Pemate TekcTOBBIE 3a7]au aNreOpaMyeckKuM CIIOCOOOM C TIOMOIIBIO COCTABICHUS

YPaBHEHHUSI UM CUCTEMBI IBYX YpaBHEHUH C IByMSI IEpEMEHHBIMU

15




24

[IpoBoauTh mpocCTEMIINE UCCACAOBAHNUS YPABHEHHI U CUCTEM YpPAaBHEHUI, B TOM
qucie ¢ MPUMEHEHHEM IpapuecKuX MpeCTaBIeHUH (HanpuMep, yCTaHaBIMBATh,
MMEeT M YpaBHEHHE WJIM CHUCTEeMa YpPaBHEHUU pELIEHHs, €CIH HMEET, TO
CKOJIBKO)

2.5

Pemrate nMHeEWHBIE HEpaBEHCTBA, KBaJIpaTHbIE HEPAaBEHCTBA, H300paxkaTh
pElICHNE HEPAaBEHCTB HA YMCIOBOW NPAMOM, 3alMCHIBATh PEIICHUE C IOMOUIbIO
CUMBOJIOB

2.6

2.7

3.1

Pemate cucteMbl JIMHEHHBIX HCPAaBCHCTB, CUCTEMbl HCPABCHCTB, BKJIIHOYAIOIIHC
KBaaApaTHOC HEPABCHCTBO, H306pa)I(aTb pEICHUE CHUCTEMbl HEPABCHCTB Ha
YHCI0BOM prIMOﬁ, 3aIMMCbIBATh PCIICHUE C IIOMOIIBIO CUMBOJIOB

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4

OyHKIMHU

PacrioznaBate (yHKIMM UW3y4eHHbIX BHAOB. [loka3biBaTh CXEMaTUYECKU
pacroyio)keHre Ha KOOPJMHATHOW IJIOCKOCTH rpaduKoB (yHKIMHA BHIA: y=KX,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCUMOCTH OT 3HAuY€HUN KOIPPHUIHEHTOB,
OIMCHIBATh CBOMCTBA (DYHKITHIA

3.2

3.3

[Toka3piBaTh CXEMATHYECKH PACIIONIOXKCHHE Ha KOOPJWHATHOW IUIOCKOCTH
rpadukoB GpyHKIMH Buga y = VX, y = [X| 1 onuchIBaTh CBOKCTBA (PYHKITUI
Crpouts M u300paXkaTh cXeMaTHUeCKU TpaduKH KBAAPATHUHBIX (YHKIIHH,
OIMCHIBATh CBOMCTBA KBAIPATHYHBIX (DYHKITUH 110 UX rpadukam

3.4

Pacnio3znaBate kBagpaTuuHyto GYHKIUIO MO (QopMyJie, MPUBOIUTH MPUMEPHI
KBaJPaTUYHBIX PYHKUIUH U3 peabHON )KU3HU, PU3UKH, TEOMETPHH

ApudmeTrrueckas U reoMeTpUYecKasi Iporpeccuu

4.1

4.2

PacriosnaBath apupMETHYECKYI0 M TCOMETPUUECKYIO MPOTPECCHH IMPHU Pa3HbIX
cnoco0ax 3aga”us

BbIMONHATE  BBIUMCIEHUS € UCHOJb30BaHHMEM  (opMyln  n-ro  4JeHa
apu(MeTHyecKoil U reoOMeTpUUECKOM MPOrpecCcHii, CyMMBI IIEPBHIX N YJICHOB

43

I/I306pa)KaTb YJICHBI ITOCJICA0BATCIIPHOCTU TOYKaMH Ha KOOpI[HH&THOfI IIJIOCKOCTH

4.4

Pemarp 3amaum, CBs3aHHBIE C YMCIIOBBIMM I1OCJIEIOBATEIBHOCTSMH, B TOM UYHCIIE
3aladyd U3 peaJbHOW >KU3HM (C HCIOJIb30BAHHMEM KaJbKYJATOpPa, LHU(POBBIX
TEXHOJIOTHHN)
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 UYucna v BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOa OT OAHOH (GopMbI 3amucu Apodeit K
1.1 napyroi. IloHsTHe palMOHANBHOTO YMCHIA, 3alUCh, CPABHEHUE, YIOPSAAOYHMBAHUE
palMOHAIbHBIX YUCEI
12 Apudmernueckne IeMCTBUS ¢ pallMOHATILHBIMU YiciIaMu. Pemenne 3amau u3 peaabHOR
' IIPAKTUKU Ha 4acTu, Ha ApoOHu
13 CreneHb ¢ HaTypaJbHBIM IIOKA3aTe]IEeM: OIpeesieHe, Ipeodpa3oBaHue BhIpAKEHUH Ha
OCHOBE OIIPE/IETICHMS], 3alUCh OOJIBLIINX YHCET
14 [IponieHThI, 3amuCh TMPOLEHTOB B BHAE JAPOOM U ApoOH _B BHJC IPOLCHTOB. Tpu
OCHOBHBI€ 3a/J1a4i Ha ITPOLIEHTHI, PELICHHUE 3ajlay U3 pealbHOM NPAaKTUKU
1.5 [IpuMeHeHHe NPU3HAKOB JIETUMOCTH, Pa3I0kKEeHNE Ha MHOXKHUTEIN HATYPAJIbHBIX YHCENT
1.6 PeasbHbIC 3aBUCUMOCTH, B TOM YHMCIIE TIpsiMasi B 00OpaTHasi MPOIOPLIUOHATBHOCTH
2 Anrebpanyeckue BbIpaXXEHUS
21 [TepemenHbIE, YMCIOBOE 3HAUEHUE BBIPAXKEHHS C NMEPEMEHHOM. [[omyCcTUMBbIE 3HAYEHUS
NEePEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXAy BeIMYMHAMH B BUAE (opMyibl. Beruucienus no
) dbopmytam
23 [IpeoOpa3oBanre OYKBEHHBIX BhIPAXKEHUMN, TOXKAECTBEHHO PAaBHbIE BHIPAKEHUS
24 CBolicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTeIeM
25 Opnowrensl u MHorowieHel. CreneHb MHorowieHa. CrokeHue, BBIYMTAHUE,
YMHOKE€HUE MHOTOWIEHOB
26 ®opMyJIbl COKpPAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI U KBaJpatT pasHocTH. PopMmyia
Pa3HOCTH KBaApaToB. Pa3iiokeHre MHOTOYJIEHOB HA MHOKUTENH
3 YpaBHeHUs
31 VYpaBHeHHE,  KOpEHb YpaBHEHUA,  NpaBuiIa npeoOpa3oBaHusl  ypaBHEHUS,
PaBHOCUJILHOCTb YPAaBHEHUN
39 JInneiinoe YPaBHEHHE C OILHOVIZ IIEPEMEHHOM, YUCJIO KOPHEH JIMHEWHOIO YpPaBHEHMS,
pellIeHNe JIMHEWHBIX YPaBHEHUI
33 COCTaBneIiIHe YpaBHEHUH O YCIOBHUIO 3aJauu. PelieHne TeKCTOBBIX 3aJ1a4 C MOMOIIBIO
ypaBHEHUN
34 JluneliHoe ypaBHEHHE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema JByX JIMHEHHBIX YPAaBHEHMHM C JByMs IE€peMEHHbIMHU. PelieHue cucrem
3.5 ypaBHEHUH criocoOoM moicTaHOBKU. [Ipumepbl penieHust TEKCTOBBIX 33/1a4 € MOMOILBIO
CUCTEM YpaBHEHUI
4 Koopaunats! u rpadpuku. @yHKImu
4.1 KoopaunaTa Touku Ha npsiMoit
4.2 Uucnosble TpoMeKyTKH. PaccTosiHMe MEK Iy 1BYMsI TOYKaMH KOOPAUHATHOU NPSIMOU
43 HpﬂMoyronLHvaﬂ cucrteMa kKoopauHat, ocu Ox u Oy. AGciycca M OpIMHATa TOYKH Ha
KOOPJAMHATHOM IIOCKOCTH
44 ITpumepsl rvpa(bHKOB, 3ajaHHbIX  ¢dopmyiamu. YUTeHue TpaHUKOB  pearTbHBIX
3aBUCUMOCTEN
4.5 [Tonsitue pynkiuu. I'paduk Gynkiuu. CBolicTBa PyHKITUN
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4.6

Jluneiinas pynkmus, e€ rpaduk. ['paduk Gynkimm y = [X|

4.7 ['paduaeckoe pereHne IMHEHHBIX YPAaBHEHUH M CHCTEM JIMHEWHBIX YPABHCHUM
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Yucia v BBIYUCIICHUS
11 KBanpatHslii kopeHb u3 uucia. [londarue o0 uppauuoHasbHOM uucie. JlecsiTuuHble
npuOJIMKEHUS UPPALMOHATBHBIX YHCEIT
12 CpoiicTBa apu(MeTHUECKUX KBAIPATHBIX KOPHEH U UX MPUMEHEHHUE K IPEoOpa30BaHHIO
YKCJIOBBIX BBIPAKEHUH U BbIYMCICHUAM. J[eHCTBUTEIbHBIEC YK CIIa
1.3 Crenens C 1IeJIbIM ITOKa3aTeneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIia
2 AnrebpanuecKue BRIPAKCHHS
2.1 KBanpaTHbiii TpéxusieH, pa3ioKeHUe KBaJpaTHOTO TPEXUWIEHAa HA MHOXKUTENN
2.2 Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO aJireOpanveckoi qpoou
23 CrnoxeHune, BBIYMTaHUE, YMHOXKEHHE, JCJICHAE alIre0pandeckux Ipooei
24 ParnmonanbHbIe BEIpaXKEHUS B UX TpeoOpa3oBaHue
3 YpaBHEeHUs U HEpaBEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, popMyiia KopHel KBaJpaTHoro ypaBHeHus. Teopema Buera
3.2 Peuienue ypaBHeHUM, CBOASAIIMXCS K JIMHEMHBIM U KBaJAPAaTHBIM
33 [Tpocreiimme 1poOHO-pallMOHATbHbBIE YPaBHEHUS
I'paduueckas nHTEpHpeTalvs YpaBHEHUH € IByMs MEPEMEHHBIMU U CHCTEM JIMHEHHBIX
34 YpaBHEHUN C JByMs IlepeMeHHbIMHU. [IpuMepbl pemeHuss CUCTEM HEJIMHEWHBIX
YPaBHEHHUH C ABYMs IEPEMEHHBIMU
3.5 Penrenune TeKCTOBBIX 33aa4 allreOpandeckuM crocoOoM
3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI TepeMeHHOI
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OJHOW MTEPEMEHHOMN
3.10 CucTembl TMHEHHBIX HEPABEHCTB C OJHOW NTEPEMEHHON
4 DyHKIMHU
41 [lonartue ¢ynkuuu. OOnacTh OINpeneNeHUuss M MHOXKECTBO 3HAYEHUH (YHKIHH.
' CrniocoObl 3a1anus QyHKUIUN
4.2 I'paduk pynkuuu. YteHre cBONCTB QYHKIHMH 110 €€ rpaduKy
43 [Tpumeps! rpadukoB QPyHKIMMA, OTpaKAIOIINUX pealbHbIE TPOIECCH
44 @OYHKINH, ONMUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPILHOHAIBHBIE 3aBUCUMOCTH, UX
) rpaduku
4.5 OyHKIMH y =x?, y = x°
4.6 Oynkuuu y = [x, y = |x|
4.7 ['padpuaeckoe perieHre ypaBHEHUH M CHCTEM YPaBHCHHMA
9 KUIACC
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Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Yucna ¥ BEIYUCIIEHUS

PaHI/IOHaJ'IBHBIe unciia, UppaiuOHAIIbHBIC 4YHCJIAa, KOHCYHBIC U OECKOHEYHEBIE JCCATUYHBIC

1.1 1poBH
MHOXeCTBO JEWCTBUTEIBHBIX YHCEN, JACUCTBUTEIbHBIE 4YHCIIa KaKk OECKOHEUHbIe
1.2 JecATUYHble JApoOM. B3aWMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
JIEMCTBUTEIIbHBIX YHCET U KOOPAUHATHOU npsAMoi. CpaBHEHHUE NEUCTBUTENBHBIX YHCEI
1.3 Apudmerndeckue 1UCTBUS C ACHCTBUTEILHBIMH YHCIAMU
Usmepenusi, npuOmmkeHus, OUEHKU. Pa3mepbl OOBEKTOB OKpYXKAlOLIEro MUpa,
1.4 JUIMTEIIEHOCTh TPOLIECCOB B OKpyXkaromeMm mupe. [IpubnmxéHnoe 3HaueHHE BETUYMHBL,
TOYHOCTh NpubmbKkeHus. Oxpyrienue uyucen. Ilpukuaka u  oOIeHKa pPe3yJbTaTOB
BBIYMCIICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM
23 KBanpatnoe ypaBHeHue. PelieHne ypaBHeHH, CBOASIIUXCS K KBaJPaTHBIM
24 bukBaapatHoe ypaBHenue. [Ipumeps! perienust ypaBHEHHI TpeTheil 1 4eTBEPTON CTeneHeH
pa3IoKEeHUEM Ha MHOXKUTEIH
2.5 Pemenne npoOHO-paIIOHAIBHBIX YPaBHEHUH
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU M €T0 TpauK
2.8 Pemienue cucreM JByX JIMHEMHBIX YPABHEHHUM C IBYMs IEPEMEHHBIMU
29 Pemienne cucrem nByX ypaBHEHMH, OJHO M3 KOTOpPBIX JIMHEMHOE, a JPYyroe — BTOPOM
CTETNeHU
2.10 ['padmueckas uHTEpIIpEeTaLIs CUCTEMBI YPAaBHEHUH C IByMs IEpEMEHHBIMU
2.11 PemieHne TeKCTOBBIX 3a]1a4 aJIreOpandecKuM Crioco0oM
2.12 YUucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penrenne nuHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOU
2.14 Pelienne cucreM TUHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOU
2.15 KBazpaTHble HepaBeHCTBA
2.16 I'paduueckas uHTEpIIpeTalMs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMH
3 DyHKIMHN
31 KBagpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaGona, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadboIIbl
3.2 I'paduxu Gynkumii y=kx, y=kx+b 1 ux cBOHCTBa
33 I'paduxu Gynkumii y=k/x, y = x° 1 UX CBOICTBa
34 I'paduku QpyHkumii , u UX cBOicTBa
4 YuciioBble OCIE0BATENBHOCTH
41 Onpenenenue M CHOcOOBbl  3aJaHUsl  YHMCIOBBIX IOCIEAOBaTeNbHOCTEH. 3amaHue
) MOCIIEI0BATENBHOCTH PEKYPPEHTHOU hopmysiol U popMyIioil n-To uaeHa
49 Apudmernueckass mporpeccusi. DopMynbl n-ro 4wieHa apudMeThyeckoil mporpeccuw,
CYMMBI NIEPBbIX /1 YICHOB
43 I'eomeTpuyeckas nporpeccusi. PopmyJibl 7-T0 YJIeHA TEOMETPUUECKON MPOrPECCUU, CYMMBbI
MIEPBBIX 71 YJICHOB
4.4 N300paxkeHne 4iIeHOB apu(PpMETHUECKON M TEeOMETPHUYECKOW MPOrpeccuil ToOYKaMu Ha

KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIN U SKCIOHEHIIHAJIBHBIN pOCT
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4.5

CrioxHBIE TTPOTICHTHI
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ITPOBEPAEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHMSA OCHOBHOMU OBPA30OBATEJIBHOU ITPOI'PAMMbI OCHOBHOI'O OBIIET'O

OBPA3OBAHUA

Kon
NpoBepseMoro
TpeOOBaHUs

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOTI0 00111ero 00pa3oBaHMs HA
ocHoBe ®PI'OC

YMeHue onepupoBaTh HNOHATUSIMM: MHOXECTBO, IIOJMHOXKECTBO, OIEpallMM HaJ
MHOKECTBaMU; YMEHHE ONEepPUpPOBaTh MOHIATUSIMU: Tpad, CBA3HBIN rpad, AepeBo,
[IUKJI, TPUMEHATh MX MPU pEIIeHUH 3a7ay; YMEHHE HCIOJb30BaTh rpaduyeckoe
MPEACTABICHUE MHOXECTB ISl OIMCAHUsl PEaJbHbIX MPOLECCOB U SIBICHUH, IIPU
peLIeHUH 33124 U3 APYTHX YUEOHBIX IPEIMETOB

YMeHue onepupoBaTh TMOHSATHSIMU:  OINPEACJIIECHHE, aKChOMa, TEeopema,
JI0KA3aTeNIbCTBO; YMEHHUE paclo3HaBaTh HCTUHHBIE M JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTHh BBICKA3BIBAHUS U OTPHUIAHUS
BBICKa3bIBaHUH

YMeHue onepupoBaTh HNOHATHUSAMU: HATypaJlbHOE YHCIIO, IPOCTOE U COCTaBHOE
YHCII0, JAEIMMOCTb HATYpalbHBIX YHCEJ, NMPHU3HAKU JEIMMOCTH, ILIeJI0€ YHCIO,
MOJlyJib 4YHcia, OOBIKHOBEHHAs poOb W JeCATHUYHAs JIpoOb, CTaHAAPTHBIA BUJ
quciaa, pPALMOHAJIBHOE YHUCIO, HUPPALMOHAIBHOE YHCIO, apU(PMETHYECKUM
KBaJIpaTHbI KOpPEHb; YMEHHE BBINOIHATH ACHCTBUS C YMCIAaMHU, CPaBHMBAaTh U
yHopsI0YMBaTh YHUCJA, NPEACTABIATh YHUCIA HAa KOOPAMHATHOM MpsAMOI,
OKpYTIJISATh YKMCIIA; YMEHUE JIeTaTh PUKUKY U OLIEHKY pe3ysibTaTa BbIUMCICHUN

YMeHue omnepupoBaTh MHOHATHUAMU: CTENEHb C I€JIBIM  [OKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHbI KOpEeHb, MHOTIOWIEH, ajredpanueckas ApoOb,
TOXJIECTBO; 3HAKOMCTBO C KOpPHEM HaTypalbHOW CTENEHU OOJblIe €AMHMIIBI;
YMEHHUE BBINOJHATh Pacy€Thl 1Mo (GopMyiaM, Mpeodpa3zoBaHUs LENbIX, APOOHO-
palMOHAJIbHBIX BBIPAXKEHUN M BBIPAXKEHUH C KOPHSMHM, pa3iokKEeHHE MHOTOYJIEHA
Ha MHOXXUTEJIM, B TOM YHCJIE C MCIIOJb30BaHUEM (OPMYJ Pa3sHOCTH KBaJIpaToB U
KBaJipaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh NOHATHUSMH: UYHCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOM
[IEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN; YMEHHE
pelaTth JUHEHHbIE U KBapaTHbIE YpaBHEHUS, JPOOHO-pAllMOHAIbHbBIE YPaBHEHUS
C OJIHOM IIEpEMEHHOHM, CHUCTEMBl JBYX JIMHEHHBIX YPAaBHEHHUW, JIMHECHHBIC
HEPaBEHCTBA U UX CHUCTEMBI, KBAaJpaTHbIE U JPOOHO-pallMOHAIbHbIE HEPABEHCTBA
C OJHOM IEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aa4 U3 IPYTUX MPEIMETOB U
MPAaKTUYECKUX 3a]a4; YMEHUE UCIIOJIb30BaTh KOOPAMHATHYIO MPSIMYH U
KOOP/AMHATHYIO TUIOCKOCTh JUTSl N300pakKeHUs! peIIeHNnH YpaBHEHU, HEPaBEHCTB U
CUCTEM

YMeHue onepupoBath NOHATHAMM: (QyHKIMS, rpaduK GYyHKIMU, HYIH QYyHKIUH,
MPOMEXYTKH  3HAKOTIOCTOSHCTBA, TPOMEXYTKH  BO3pacTaHWs, YOBIBaHHS,
HauOosplllee M HauUMEHblllee 3Ha4deHUs (QYHKLIMU; YMEHHE OIEepUpPOBATh
MOHATUSIMH: TIpsSIMasi TIPOTIOPITMOHANBHOCTD, JIMHEHHAs (QYHKIHS, KBaJIpaTHIHAS
¢yHkuusa, oOpaTHas MPONOPIHOHAIBHOCTh, Napabosia, runepOoia; yMeHHe
CTpouTh Tpaduku GyHKIHUHA, UCTIOIB30BaTh TpaduKH ISl OMpPEICIICHUsS] CBONCTB
MPOIIECCOB M 3aBUCUMOCTEH, I pelIeHus 3a7a4d U3 IPyrux y4yeOHBIX MPEeIMETOB
U pearbHOW JKWU3HW; YMEHHE BBIpaXaTh (OPMYJIaMH 3aBUCUMOCTH MEXIY
BEJTMYMHAMU

YmMmenue OIICPHUPOBATL IOHATHUAMHU: IIOCICAOBATCIbHOCTD, apI/I(bMeTI/I‘-IGCKaH u
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reOMETpHYECKas IIPOrPECCHH; YMCHHE HCII0JIb30BATh CBOICTBa
MoCJeI0BaTeNbHOCTEH, (POPMYJIIBI CYMMBI U OOLIETO WieHA IPU PELICHUH 33]a4, B
TOM 4MCJI€ 3a]1a4 U3 APYTUX Y4EOHBIX PEIMETOB U pealbHON XKU3HU

YMeHue penrats 3a/1a4yl pa3HbIX TUIOB (B TOM YHUCJIE HA MPOIEHTHI, I0JIU U YacCTH,
JBIKEHUE, padoTy, IEeHY TOBAPOB U CTOMMOCTb MOKYTIOK M YCIIyT, HAJIOTH, 33]ja41
U3 00NacTH ymOpaBlieHUS JIMYHBIMA M CeMEWHbIMH (UHaHCAMU); YyMEHHE
COCTaBJISATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA W CHCTEMbI [0 YCIIOBHUIO
3a/layM, KCCIEA0BaTh IMOJTYYEHHOE pPEIIeHHWE U OLEHUBATh IPaBAOINOJ00HOCTh
IIOJIyYE€HHBIX PE3YJIbTaTOB

VYMeHue onepupoBaTh MNOHATUSAMH: (Urypa, TOUYKa, OTPE3OK, MpsMas, Jyd,
JOMaHasl, yroj, MHOTOYTOJIbHUK, TPEYTOJbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSAMOYIOJbHBIA TPEYrOJbHUK, MEAHMAHA,
OucceKTpuca M BBICOTA TPEYTOJIbHHMKA, YETHIPEXYTOJIBHHK, MapajlIeIOrpaMM,
pOMO, NpsMOYTOJBHUK, KBajpaT, Tpameuus; OKPYKHOCTb, KpYr, KacaTejlbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (UTypaMH; YMEHHE pElIaTh 33Ja4H, B TOM
4lClie U3 MOBCEIHEBHOW >KM3HHM, HAa HAXOXKICHHE I'€OMETPUYECKUX BEIUYHMH C
MIPUMEHEHHEM U3yUEHHBIX CBOUCTB QUTyp U (pakToB

10

11

YMeHune onepupoBarh MOHATUSMH: PaBEHCTBO (DUTYP, PABEHCTBO TPEYTOJILHUKOB;
[apaJUIEJIbHOCTh U NEPHEHAUKYISIPHOCTh IPSIMBIX, YIoJl MEXIY HpPSIMbIMHU,
NEPIEHANKYISAp, HAKJIOHHAs, TPOeKmus, nojodue  Quryp, momoOHBIE
TPEYrOJbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKM W  IPSAMOM; yMEHHUE
pacro3HaBaTh PaBEHCTBO, CHMMETPUIO M mojpobue ¢Guryp, mapamieNbHOCTh U
NEPIEHIUKYISIPHOCTD NIPSIMBIX B OKPY>KAIOILEM MUDPE

YMeHue onepupoBaTh MOHSITUSIMH: JUIMHA, PACCTOSHUE, Yroi (BelWuYMHA YIIa,
CUHYC M KOCHHYC yIJIa TPEYroJIbHUKA), TUIONIa]bh; YMEHHE OLICHHBATh Pa3Mephbl
MpeIMeTOB U OOBEKTOB B OKPY’KAIOIIEM MHPE; YMEHHE MPUMEHSATH (HOPMYIIbI
nepI/IMeTpa 1 T1UIomaan MHOFOerJ’II)HI/IKOB, JJINHBI OKp}I)KHOCTI/I u 1UIomaan
Kpyra, o0ObemMa MpsAMOYTOJBHOTO TMapaijieNienumneaa; yMEHHE MPUMEHSITh
MIPU3HAKU PaBEHCTBA TPEYIOJbHHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJILHHKA,
teopeMmy [lucdaropa, TpuroHoMeTpUYECKHUE COOTHOIICHHUS TSI BBIYMCICHUS JUIHH,
pacCTOSAHUH, TIJIOIIAIECH

12

YMmenue uzobpaxarb miockue (Urypsl U UX KOMOHMHAIMM, MPOCTPAHCTBEHHBIE
Gurypbl OT pyKH, C MOMOILBIO YEPTEKHBIX HWHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB MO TEKCTOBOMY HJIM CUMBOJIBHOMY OMHMCAHUIO

13

YMeHHne onepupoBaTh MOHATHAMH: MPAMOYTOJbHAs CHCTEMAa KOODPJIHHAT;
KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEIECHUE BEKTOpPA Ha YUCIIO,
CKAJIPHOE IPOM3BEJICHHE BEKTOPOB; YMEHHE MCIOJIb30BaTh BEKTOPHl H
KOOPAMHATBI JJI1 IPEACTABIICHUs NAHHBIX W PELICHUs 3aJad, B TOM YHUCIE U3
JPYTUX YY4EOHBIX MTPEIMETOB U PEalIbHOM JKU3HU

14

YMeHue omnepupoBaTh TMOHSATUSMHU: CTOJIOMKOBBIE M KPYrOBBIC JHArPaMMBI,
TaONuLbl, cpeqHee apudmeThyeckoe, MeluaHa, HauOoJbllee M HauMEHbIIee
3HAuYEHUs, pa3Max YHCIOBOTO HaOOpa; YyMEHUE W3BJIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MHGOPMAIMIO, TPEACTAaBICHHYI0O B TabiMIlax © Ha
TUarpaMMax, OTpakarollyro CBOMCTBA M XapaKTEPUCTHUKU PEATbHBIX MPOLIECCOB U
SIBIIGHUI; YMEHHE PACIIO3HABATh N3MEHYUBbIE BETUUUHBI B OKPY>KAIOIIEM MHUpE

15

YMeHue orneprupoBaTh MOHATUSIMH: CIyYalHBIN OMBIT (CIIyYalHBIA YKCIIEPUMEHT),
JJIEMEHTapHOE COOBITHE (INMIEMEHTAPHBIN MCXOM) CIy4aifHOTO OMbITa, CIy4aiiHOE
COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HAXOIWUTh BEPOSITHOCTH CIy4YalHBIX
COOBITHI B OIBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMCHHE
pelarh 3aJadyd METOJOM OpPraHM30BAHHOTO Iepedopa M C HCIOJIb30BAHUEM
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MpaBWJIa YMHOXEHHS; YMEHHUE OLIEHHMBATh BEPOSTHOCTU PEANbHBIX COOBITUH U
SIBJICHUHM, TIOHMMAaTh POJb MPAKTUYECKH JOCTOBEPHBIX U MAaJIOBEPOSITHBIX
COOBITUH B OKpYXKaloIlleM MHUPEe U B JKH3HHM, 3HAKOMCTBO C MOHSITHEM
HE3aBHCHMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €r0 POJIbIO B
MacCCOBBIX SIBIICHUSX

VYMmeHue BbIOMpaTh MOAXOIAIIMN HM3YYEHHBI METOJ sl pelleHus 3a/laud,
IIPUBOJUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U JKU3HH,
pacro3HaBaTh IPOSIBICHHE 3aKOHOB MAaTEMATHKH B MCKYCCTBE, OIMCHIBATh
OTJEIBbHBIE  BBIJAIOIIMECS pEe3ysbTaTbl, IIOJYYEHHBIE B XOJI€ Pa3BUTHS
MaTEMaTUKU KaK HayKHW, IPUBOJUTH IPUMEPbl MaTEMaTUUYECKUX OTKPBITUH U HUX
ABTOPOB B OT€YECTBEHHON U BCEMUPHOM UCTOPUU
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HEPEYEHDB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D ITIO MATEMATHUKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH LHEIbIX YHCEell
1.2 OOBIKHOBEHHbBIE U JECSITUYHBIE JPOOU, MTPOLIEHThI, 0ECKOHEUHBIE IEPUOAUYECKUE APOOHU
1.3 Panmonaneubie yncna. ApudmMeTndeckue onepainuy ¢ palidoHaIbHBIMU YUCIIaMU
1.4 JetictButenbHble ynciia. ApudMEeTHYECKHUE ONIEPAIUH C ICUCTBUTEIIBHBIMUA YUCIIAMHU
15 HpI/I6J'II/I}KéI-£HBIC BBIUMCJICHMSI, TMIpaBWJIa OKPYIJICHUS, NMPUKUIKA U OLIEHKAa pe3yJibTaTa
BBIUNCIIEHUN
2 AnrebpanuecKue BHIPAKCHUS
2.1 bykBeHHbIE BhIpaKeHHUS (BBIPAKECHHS C TIEPEMEHHBIMH )
29 Crenenp c mensiM mokasareneMm. CTeneHb C palMOHANBHBIM MOKaszarenem. CBoiicTBa
CTENEHU
23 MHorousneHsl
24 Anrebpanueckas 1poob
25 Apudmernaeckuit KOpCHE HaTypajdbHOH crenenu. JleiictBus ¢ apudmMeTnaeckumMu
KOPHSIMH HaTypajibHOU CTETIEHH
3 YpaBHEeHHS 1 HEPABEHCTBA
3.1 Lenble u 1poOHO-palioHaibHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 Llenbie u 1poOHO-palOHANIbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
33 Pemenne TekcToBbIX 3a1a4
4 UucnoBsle nOCIe10BaTENbHOCTH
4.1 IlocimenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEMN
4.2 Apudmernueckas 1 reomeTpudeckasi nporpeccur. @opmyia CI0XKHBIX MPOLIEHTOB
5 OyHKIMHU
@ynkuus, crnocobbl 3amaHus ¢(yHkuMU. ['papux ¢yHkumu. OOnacTe ompenesneHus H
51 MHOeCTBO 3HaueHuM @yHkuuu. Hymu ¢yskoun. I[IpoMexyTku 3HAKONOCTOSHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTH  (YHKUMH. MaKCUMyMbl W MHUHUMYMBI  (YHKIHH.
Haubonrpiiee n HaumeHblllee 3HaueHHE (PYHKIIUK HA IPOMEKYTKE
6 KoopaunaTsl Ha IpsIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlexapToBBI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue Gurypsl 1 Ux cBoiicTa
7.2 TpeyronbHUK
7.3 MHOroyrojibsHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepenne reoMeTpu4eCKuxX BEIUYHH
7.6 BekTopbl Ha MII0CKOCTH
8 BeposiTHOCTE 1 cTaTUCTHKA
8.1 OrnuncarenpHas CTaTHCTHKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pader
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