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HNOACHUTEJIbHASA 3AITNCKA

AnreOpa sBISIETCS OJXHMM U3 OIOPHBIX KYypCOB OCHOBHOTO 00mIero oOpa3oBaHWs: OHa OOECIIEUMBAET HM3YUCHHE IPYIHX
JICIUITINH, KaK €CTECTBEHHO-HAYYHOT0, TaK M TYMaHUTAPHOI'O IIUKJIOB, €€ OCBOCHHE HEOOXOJMO ISl TPOIOJDKEHHS 00pa3oBaHus 1
B ITOBCETHEBHOW XM3HHU. Pa3BuTHe y 00ydarommxcs HaydHBIX TPEICTAaBICHUH O MPOMCXOXKICHWH M CYIIHOCTH alreOpanvecKux
abcTpakimii, ciocode OTpaskeHUs] MaTeMaTHYeCKOW HayKo# SIBICHUH W IIPOLIECCOB B IMPHUPOAE M OOIIECTBE, PO MATEMATHIECKOTO
MOJICTIMPOBAaHMS B HAyJYHOM IIO3HAHMM M B IIPaKTHKE CIIOCOOCTBYET (OPMUPOBAHMIO HAYJYHOrO MHMPOBO33PEHHS M KaudecTB
MBIIUICHUs, HEOOXOJUMBIX [UIsl afanTallid B COBPEMEHHOM IM(ppoBoM obmiecTBe. M3ydeHne anreOpbl obecriednBaeT pa3BUTHE
yMeHHs HaOJIIo[aTh, CPaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TPEOYeT KPUTHYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO
00OCHOBBIBaTh CBOW JEHCTBUS M BBIBOABI, (popMynupoBaTh yrBepkaeHHs. OcBoeHHE Kypca aireOpbsl oOecrednBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOy4arolmUXcs: OHM WCIOJB3YIOT JeNyKTUBHBIE M WHIYKTUBHBIE pacCyXIeHHs, 000OIIeHHe ¢
KOHKpeTH3alrio, adcTparupoBaHue ¥ ananoruto. OOydeHuwe anreOpe MNpearoliaraeT 3HAYUTEIbHBIH O00BEM CaMOCTOSTENbHOU
JIEITEIFHOCTH O0Y4YalOMINXCs, TOITOMY CaMOCTOSITENBHOE pelIeHHe 3ajad SIBISIETCS pealu3anueld JesTeIbHOCTHOrO IPHHIUIA
00yJYeHHS.

B crpykrype nporpammsl yueOHOro Kypca «AmnreGpa» Uil OCHOBHOIO OOIIEro o0pa3oBaHMS OCHOBHOE MECTO 3aHHUMAIOT
COJIepIKaTeNbHO-METOJMIECKUE JIMHUN: «YHClla W BBIMUCICHUS», «ANreOpanueckue BBIPXECHUs», «YpaBHEHHS W HEPaBEHCTBAY,
«Dynkumm». Kaxnpas U3 3TuX conep)kaTeabHO-METOIUYECKUX JIMHUM pa3BHBAeTCs Ha INPOTSHKEHHH TPEX JIET M3y4eHHs Kypca,
B3aMMOJICHCTBYS C IPYIUMH €ro JUHUsIMU. B Xone n3ydeHus: yaeOHOro Kypca oOy4arommMcs TPUXOAUTCS JIOTUYECKH PAaCcCYKAaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3BIK. B CBs3M ¢ 3TUM B mporpammy ydeOHOTo Kypca «AJredpa» BKIIIOYEHBI HEKOTOphIE
OCHOBBI JIOTHKH, TPE/ICTABICHHbIE BO BCEX OCHOBHBIX pa3efiaXx MaTeMaTHYeCKOro 0O0pa3oBaHMs M CHOCOOCTBYIOIIME OBJIAJICHUIO
00y4alomyMICs OCHOB YHHBEPCAIBHOIO MaTeMaTH4ecKoro si3bika. ConepikaTerbHON M CTPYKTYPHOH 0COOEHHOCTBIO YUeOHOI0 Kypca
«Anrebpay SIBISETCS €T0 MHTETPHUPOBAHHBINA XapaKTep.

COJICp)KaHI/IC muHuM «Yucna ¥ BBIYUCICHUS CIIYXXUT OCHOBOM JUIA }IaHbHeﬁLﬂeFO H3y4€HHsI MaTE€MaTHKH, CHOCO6CTByeT
Pa3BUTHIO Yy O0YYAIOMINXCS JIOTHYECKOTO MBIIUICHUS], (OPMHUPOBAHUIO YMEHHS TIOJIb30BATHCS aJITOPUTMAMU, @ TAKXKe MPUOOPETCHUIO
MpaKTUIYCCKUX HaBBLIKOB, HeO6X0)II/IMI)IX JJIs1 HOBCG}IHCBHOﬁ J)KU3HHM. Pa3BuTHE TOHATHS O YHCIIE Ha YPOBHE OCHOBHOI'O 06LHeF0
O6pa3OBaHI/I$[ CBA3aHO C palyOHAJIbHBIMW M HUPppallMOHAJIBHBIMHU YHCIaMU, (bOpMI/IpOBaHI/ICM Hpe}]CTaBJ’IeHI/Iﬁ (6] I(Cf/iCTBPITEJ'H)HOM
qucie. 3aBeplIeHHe OCBOSHNUS YHCIIOBON JIMHUN OTHECEHO K CPEeHEMY 00LeMy 00pa30BaHHUIO.

CozepxaHue ABYX anreOpanyecKux JUHUN — «AnreOpandecKre BHIPaKeHUs» U «YPaBHEHUS U HEPAaBEHCTBA» CIIOCOOCTBYET
(dopMHUpOBaHHIO y OOyYalOIIMXCAd MaTeMaTH4eCKOro ammapaTa, HeoOXOOUMOro Ul peIIeHUS 3aJady MAaTeMaTHUKH, CMEXKHBIX
NpeIMEeTOB M MPaKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE oCHOBHOro oOmiero oOpa3oBaHMs y4eOHbBIH MaTepHan IPYNIHPYETCs
BOKPYT' PallMOHAJIBHBIX BBIpaXKEHUI. Anredpa JEeMOHCTPHPYET 3HaUEeHHE MaTeMaTHKH Kak S3bIKa JUI IIOCTPOCHHS MaTeMaTHYECKUX
MoJIeJIe, ONMCaHUsI MPOLIECCOB M SIBIICHUI peaibHOro Mupa. B 3amaum oOydeHus: anreOpe BXOASAT TaKXkKe JalbHEWIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIICHHUS, HEOOXOOUMOro, B YAacTHOCTH, IJISI OCBOSHHS Kypca HH(OPMATHUKHM, M OBJIaJICHUE HABBIKAMH
JIEyKTUBHBIX paccykaenuii. [IpeoOpazoBaHre CHUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHIO BOOOPaXKEHHSs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxanue (QyHKIMOHAIBHO-TPAUUECKON JMHUM HAIEIEHO Ha TONydeHHEe OOYyJaloNIMMUCS 3HAHUM O (QYHKIUSIX Kak
Ba)KHEHIIeH MaTeMaTHYECKOH MOENH U1l OIIMCAHUS U HCCIEIOBaHM Pa3HOOOpa3HBIX MPOLECCOB M SABJICHUH B IPUPOJIE U OOIIECTBE.
V3ydeHne mMatepuana CloCOOCTBYET Pa3BUTHIO Y 00YYAIOIIMXCSA YMEHHUs HCIIOIb30BATh Pa3IMYHbIe BBIPA3UTENILHBIE CPEICTBA S3bIKA
MaTeMaTHKH — CJIOBECHBIE, CHMBOJIHMYECKHE, Ipaduueckue, BHOCUT BKIan B ()OPMHPOBAHHE MPEACTABICHUH O PO MAaTEMaTUKH B
Pa3BUTHH UBUIIM3ALIHN H KYJIbTYPBL.

CornacHo yaeOHOMY IUTaHy B 7-9 Kilaccax M3y4aercsi yaeOHbIH Kypc «AnreOpay, KOTOPBIH BKIIOYAET CIEIYIONINE OCHOBHBIS
pasnensl copepkaHus: «Unca u BEIMUCICHUSD, «ANreOpandecKre BEIPaXKeHHs», «Y paBHEHHS U HEpaBeHCTBay, « DyHKITHNY.

Ha m3yuenue yue6HOro kypca «Amnredpay» orBoaurcst 306 yacoB: B 7 kiacce — 102 vaca (3 yaca B Henento), B 8 kiacce — 102
gaca (3 Jaca B Henenio), B 9 kimacce — 102 gaca (3 gaca B HeZIeIo).

COJEP)KAHUE OBYUEHMUS
7 KJIACC

Yuciia 1 BBIYUCTEHUSA

Jpobu 0OBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO0 OT OAHOM (POpMEI 3amucu qpodeit k apyroi. [loHsITHe paroHaIFHOTO YHcia,
3aliCh, CPABHECHHE, YIOPSIOYMBAHUE PAlMOHAIBHBIX YHCEN. ApH(pMETHYECKHE ACHCTBHSA C pallMOHAJIBHBIMH YUCIamu. PemeHue
3aj1a4 U3 peasibHON MPAaKTHKU Ha YacTH, Ha APOOH.

CreneHb C HaTypajJbHBIM IIOKa3aTelieM: OIpe/ieNieHHe, MpeoOpa3oBaHHE BBIPAKECHUH Ha OCHOBE OIPENCNCHUs, 3aIliCh
Oonpmmx yncen. [IpomeHTs, 3amMck IPOLCHTOB B BHAE APOOM W ApoOHM B BUJE NMPOLEHTOB. TpU OCHOBHBIC 33Ja4d HA IPOIICHTHI,
pelIeHne 3a1a4 U3 peasbHON MPaKTHKH.

[MpuMeHeHne NPU3HAKOB IETMMOCTH, PAa3JIOKeHHE HA MHOKUTEITN HATYPAJIbHBIX YHCEL.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE TIpsIMast ¥ 00paTHAs TIPOITOPIIMOHAIBEHOCTH.

AJireGpanyeckue BbIpaKeHHs!

[lepeMeHHBIC, YHCIIOBOE 3HAYCHHE BBIPAXKEHHS C IMepeMeHHOW. JlomycTHMble 3HA4YeHHs IepeMeHHBIX. l[IpeacraBieHue
3aBHCHMOCTH MEXIy BeNWYMHaMu B Buzae (opmynsl. Beraucnennss mo ¢opmynam. IlpeoOpazoBanue OyKBEHHBIX BBIPayKCHHUH,
TOXJIECTBEHHO paBHbBIE BBIPA)KCHUS, MIPaBWIa IPeoOpa3oBaHs CyMM M NPOM3BENCHUH, NpaBUIa PacKpBITHS CKOOOK M NPHBEACHHS
MOAOOHBIX CIIAraeMBbIX.



CBoliCTBa CTENEHH C HATYPAIbHBIM ITOKa3aTelIeM.

OnHounensl W MHOrowieHsl. CremeHp MHorowieHa. CroXeHHWe, BBIYMTaHHWE, YMHOKEHHE MHOTOWIEHOB. DOpMyIbI
COKpamEHHOTO YMHO)KEHHS: KBaJIpaT CyMMBI M KBajpar pazHocTH. DopMmyna pasHOCTH KBaJpaToB. PaznokeHHe MHOTOWICHOB Ha
MHOXKUTEIH.

YpaBHeHHS U HEPABEHCTBA

YpaBHEHHe, KOpEHb YpaBHEHHS, IIpaBIiIa IpeoOpa3oBaHus YPaBHEHNUS, PABHOCHIBHOCTh YPaBHEHHH.

JluHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YHCIO KOpHEH JMHEHHOro YpaBHEHUs, DPELICHUE JHHEWHBIX YpaBHEHHI.
CocTaBiieHre ypaBHEHUH IO YCIOBUIO 3a/1aul. PelieHne TeKCTOBBIX 3a71a4 ¢ IOMOIIBI0 YpaBHEHHUH.

JluneiiHoe ypaBHEHHUE C JBYMsI IEpeMEHHBIMU M ero rpaduk. Cucrema ABYX JHHEHHBIX YpaBHEHHH C JIBYMs IEPEMEHHBIMHU.
Pemenne cucrem ypaBHeHHI cr1ocoOOM MOJCTaHOBKH. [IprMeps! perieHus TEKCTOBBIX 3314 C TOMOIIIBIO0 CHCTEM YpaBHEHHH.

DyHKIMHU

Koopaunara Touku Ha npsiMoii. UucioBele npoMeXyTKU. PaccTosHue Mexxay ByMs TOUKaMH KOOPIUHATHOM MPSMOH.

[IpsmoyronbHast cucrema koopanHat, ocu OX u Oy. Abcrucca M opAMHATA TOYKH HAa KOOPIWHATHOH IutockocTu. [Ipumepsr
rpa¢uKoB, 3aJaHHBIX (opMynamu. UrteHue rpadukoB peanbHbIX 3aBucuMmoctedd. ITonstue ¢pynkiun. ['paduk Ppynxkuuu. CpoiicTa
byakuuid. Jlunedinas ¢ynkius, e€ rpaduk. [paduk dyHkimn Yy = [X|. [padudieckoe pellieHHe JTHHEHHBIX YpaBHEHHH U CHCTEM
JIMHEHHBIX YpaBHEHUH.

8 KIIACC

Yuciaa v BBIYHCITIEHUS

KBanparusiii kopeHp u3 uncina. [lonsriue 00 nppannoHalsHOM uucie. JlecaTuyHble NpUOIMKEHUs] UPPAIMOHANBHBIX YHCEI.
CBoiicTBa apu(METHYECKUX KBAJIPaTHBIX KOPHEH M MX NMPHMEHEHHE K MPeoOpa30BaHHIO YMCIIOBBIX BBIPAKEHUH M BBIYHCICHHSM.
JleficTBUTENbHBIE YUCTIA.

CreneHs c LIeNbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHIapTHAS 3allUCh YHCTA.

AnreOpanyeckre BhIpakeHUsIAJIredpandecKkne BbIpaKeHUsI

KBanpaTHbIil TpEXUsieH, pa3ioxKeHne KBaAPaTHOrO TPEXUIeHa Ha MHOXKHUTEIH.

AnreOpanyeckasi apoOb. OCHOBHOe CBOWCTBO anreOpanveckoil apoOu. CrokeHue, BBIUUTAHHE, YMHOXKEHHE, JIelieHHe
anredpanyeckux Ipoodeii. ParoHanbHbIe BEIPAKESHUS M UX TIPE00pa3OBaHHeE.

VYpaBHEeHNs U HEpaBEeHCTBAY paBHEHHSI U HEPaBEHCTBA

KBanpatHoe ypaBHeHue, GopMmyna KOpHeW KBajpaTHoro ypaBHenusi. Teopema Buera. Peuienue ypaBHeHHH, CBOISIIUXCS K
JIMHEHHBIM 1 KBaJpaTHbIM. [IpocTeliiue qpoOHO-palnoHalbHbIe ypaBHEHUSI.

I'padmueckas MHTEpIpETAlMs YpaBHEHUH C ABYMS MEPEMEHHBIMHU U CHCTEM JIMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMH.
IIpumeps! penieHns: CUCTEM HEJIMHENHBIX YPABHEHUM € ABYMsI IEPEMEHHBIMHU.

PelieHne TeKCTOBBIX 33124 AlreOpandecKiuM CIiocoOOM.

YucnoBble HepaBeHCTBA M MX cBoicTBa. HepaBeHCTBO ¢ ofHON INepeMeHHOM. PaBHOCHIBHOCTE HepaBEeHCTB. JIMHelHblE
HEpaBEHCTBA C OAHOM MepeMeHHO. CHCTeMbl TMHEHHBIX HEPABEHCTB C OTHON TIEPEMEHHOM.

OyHKIMHDyHKIUHA

[ousitue pynkuuu. O0NACTb ONpeeneH s U MHOXKECTBO 3HaYeHUi GyHKIMU. CriocoObl 3a1aHus GYHKIHIL.

I'paduk ¢ynkumu. Yrenue cpoiictB ¢ynkuuu no e€ rpaduky. [Ipumepsl rpadukoB QyHKIHUH, OTpaXKAIOIIUX peaibHbIC
TIPOLIECCHI.

@DyHKIUY, OMUCHIBAIOIIKE MIPIMYIO0 U OOPATHYIO IPOIOPIUOHANBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKuu Y = X2, Y = X3, Yy
= \x, y=|x|. Tpaduueckoe pelieHne ypaBHEHHIi i CHCTEM YpaBHCHHIA.

9 KJIACC

Yucnaa U BBIYUCTICHUSA

ParoHanpHple  4HMcIa, WpPpaNMOHATIBHBIE UHCIA, KOHEYHbIE M OECKOHEUHBbIE JAECSATHYHBIE ApoOu. MHOXECTBO
JIEWCTBUTEIBHBIX YUCEIN, ACHCTBUTENbHBIE YHCIa KAaK OECKOHEUHbIE AECITUYHBIE IpoOH. B3anMHO 0HO3HAYHOE COOTBETCTBUE MEXIY
MHO)KECTBOM JEHCTBUTENBHBIX YUCEN U KOOPIMHATHOM MPSAMOM.

CpaBHeHHe JeHCTBUTEIBHBIX YUCEl, apu(METHIECKUE AEHCTBHS C AeHCTBUTENEHBIMU YHCIIAMH.

Pa3zmeps! 00BEKTOB OKPYXKAOIIEr0 MUPA, JUTNTETBHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE.

[TpnbmmxEéHHOE 3HAYEHWE BENWYWHBI, TOYHOCTh NpHOMMkeHus. Okpyrienne umcen. IIpukuaka ¥ OILEHKA pe3ylbTaTOB
BBIYUCIIEHU .

YpaBHeHMs] M HEPaBEHCTBA

JIuneitHoe ypaBHeHue. PelieHue ypaBHEHU, CBOASIIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHre ypaBHEHUH, CBOAAIIMXCA K KBaApaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepsl pemenust
YpaBHEHUI TPEThEW U YETBEPTOU CTENEHEN Pa3IOKEHUEM HA MHOXKHUTEIH.

Pemenne npoGHO-pannoHaNBHBIX YpaBHEHHUH. PelieHne TeKCTOBBIX 3a/1ad aare0pandeckuM METOIOM.

VYpaBHeHHE ¢ ABYMs IIepeMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JMHEHHBIX ypaBHEHHH C JABYMsS NE€pEeMEHHBIMH.
Pemenne cucrem IByX ypaBHEHHH, OTHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe — BTOpPO# cTeneHH. 1 paduueckas HHTEpIpeTays CHCTEMBI
YpaBHEHHH C ABYMsI IIepEeMEHHBIMU.

Pemenne TeKCTOBBIX 3aa4 areOpandecKiM CIIocoOOM.

UncnoBele HEPaBEHCTBA M MX CBOWCTBA.



Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NEepeMEHHOW. PelieHHMe CUCTEM JIMHEMHBIX HEPAaBEHCTB C OJHOW MEPEMEHHOMU.
KBanparnsie HepaBeHcTBa. I'padnueckast HHTepIpeTanys HEPaBEHCTB M CHCTEM HEPABEHCTB C ABYMsI IIEpEMEHHBIMHU.

OyHKIMUDYyHKIIUA

KBanparnunas ¢ynkmwms, e€ rpaduk u cBoiictBa. [lapaborna, KOOpIMHATH BEPIIUHEI TapaboIbl, 0Cb CHMMETPHH ITapa0oJIbL.

Ipadukn dynxmuit: y = kx, y = kx + b, y = k/x, y = X3, y = \X, y = |x| , n ux cBoiicTa.

Uucnossle nocnenoBaTeIbHOCTHYNCI0BBIE MOC/IE¢A0BATEILHOCTH U NPOTPecCHH

[NoHsiTHE YKMCIOBOH MOCIENOBATENEHOCTH. 3aJaHIE TI0CIEA0BATEIBHOCTH PEKYpPEHTHOH GopMyIoii n popMyinoii N-ro wieHa.

Apudmernyeckas M reoMeTpuueckas nporpeccur. @opmynsl N-ro YieHa apru(MeTH4ecKoil U TeoMeTpHIecKol pOrpeccuii,
CYMMBI IIEPBBIX N YWIEHOB.

N300pakeHre WICHOB apU(PMETHICCKON U TEOMETPHUUCCKON MPOTrPEeCCHil TOYKaMH Ha KOOPJAWHATHOM TUTOCKOCTH. JIMHEHHBIN
U DKCIIOHEHIMANIBHBIN pocT. CI0KHBIE IPOLIEHTHI.

IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMPOI'PAMMBI YUEBHOI'O KYPCA «AJITEBPA» HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUsSI IPOrpaMMBbl yueOHOro Kypca «Anredpa» XxapaKTepu3yroTcs:

1) naTproTn4eckoe BOCIIMTAHHUE:

MIPOSIBJIEHUEM HMHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHUHCKOM MaTeMaTHUKH, [IEHHOCTHBIM OTHOIIEHHEM K JOCTIKEHHUSIM
POCCHIMCKMX MaTeMaTHKOB U POCCHICKOI MaTeMaTHM4YecKOM IIKOJbI, K HCIOB30BAHMIO ITHX AOCTMKEHHH B JAPYTUX HayKax U
MIPUKIIAIHBIX cepax;

2) rpa:kIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHHME:

TOTOBHOCTHIO K BBIINOJHEHHIO OOSI3aHHOCTEH TpakKAaHMHA W PealiM3allid ero Mpas, MPEACTABICHUEM O MaTeMaTHYeCKHX
OCHOBaX (PYHKIMOHHPOBAHHS PA3IMYHBIX CTPYKTYp, SIBICHHUH, MPOLEAYp I'PakJaHCKOro oduiecTBa (Hampumep, BHIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCY)XJICHHIO 3THYECKHMX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JOCTHXCHUH HAayKH, OCO3HaHHEM
BaXXHOCTH MOPAJIbHO-3THUECKUX IIPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€e BOCIIUTAHHME:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTHE B pEIICHHH NPAKTHUECKMX 3a/ad MaTeMaTH4YeCKOW HaINpaBJICHHOCTH, OCO3HAHHEM
BR)KHOCTH MaTEMaTHYECKOro OOpa3oBaHHs Ha MPOTSHKEHHUHM BCEH JKWM3HHM JUIS YCIIEIIHON NpO(EeCCHOHANBHOH JAesSTeIbHOCTH |
pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U TOCTPOSHHEM HHIMBUAYaIbHOW TPaeKTOPUU O0pa3oBaHHs U
YKU3HEHHBIX IJIAHOB C YUETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEI];

4) 3cTeTHYECKOe BOCIIUTAHUE:

CHOCOOHOCThIO K OMOLMOHAJIBHOMY M OICTETUYECKOMY BOCIPHSATHIO MaTeMaTHYEeCKHMX OOBEKTOB, 3a/ay, pelICHH,
paccyXIeHui, YMEHHIO BUIECTh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOIO NMO3HAHUSA:

OpHUEHTAIMeH B JEATEIFHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
YeJoBeKa, MPUPOIbl U OOINECTBA, MOHMMAaHMEM MAaTEeMAaTU4YeCKOW HAyKH Kak cdepbl YeJIOBEYECKOH eATEeIbHOCTH, JTaloB e
pa3BUTHS M 3HAYUMOCTU JUIS DPa3BUTUS LMBWIN3ALMH, OBJAJCHHEM S3BIKOM MATEeMAaTHKH W MAaTeMaTH4eCKOW KyIbTypoH Kak
CPEICTBOM IO3HAHUS MUPA, OBJIAJICHHEM IPOCTEHIITIMH HAaBBIKAMU HUCCIIEIOBATENBCKOM NeITeThHOCTH;

6) pusuyeckoe BocnuTaHue, GopMUpOBaHHE KYJIbTYPbI 310POBbSl H IMOLUOHAJIBHOI0 GJIATONOTYYHS

TOTOBHOCTBIO IPUMEHSTh MaTeMaTHYECKUEe 3HAHWS B HHTEPECax CBOETO 3JIOPOBBS, BEICHUs 3J0pOBOTO 00pa3a >KH3HU
(3m0poBOE MUTaHKE, COAAHCUPOBAHHBIA PEXKUM 3aHATHI M OTIbIXa, peryisipHas (u3uueckas aKTUBHOCTh), C(POPMUPOBAHHOCTHIO
HaBbIKa pedekcuy, NPU3HAHUEM CBOETO MPaBa Ha OLMIMOKY M TAKOTO JKe TpaBa JPYroro YeioBeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHHE:

OpHEHTAIel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWU Ui PEIIeHUs 3a7ad B OOJACTH COXPAHHOCTH OKpYXKAloIIel Cpempl,
IUTAHUPOBAHMS MTOCTYIIKOB M OI[EHKH WX BO3MOXKHBIX IOCIEACTBUI I OKPYKAIOIIEH Cpeapl, OCO3HAHHEM TII00aJhHOTO XapakTepa
SKOJIOTHUYECKUX TPOOIEM U IMyTel UX PEIICHus;

8) aganTanus K U3MEHAIOLIUMCS YCJIOBUAM COLHATBHONW M MPUPOAHOIA cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B VYCIOBUSX HEONPENCNEHHOCTH, TIOBBIIIEHUIO YPOBHA CBOEW KOMIIETEHTHOCTH depe3
MPAKTUIECKYIO JESTeIHHOCTh, B TOM YHCIE YMEHHE YUHTHCSA Y APYTUX TOAEH, MPHOOpeTaTh B COBMECTHON MEATEIFHOCTH HOBBIC
3HAHUS, HABBIKU W KOMITETCHITUH U3 OIIBITA JPYTHX;

HEO00XOIUMOCTHIO B (DOPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHCie (GOPMYIHPOBATH UICH, TIOHATHS, TUIIOTE3H 00 00BEKTAX H
SIBIICHUSAX, B TOM YHCJIE paHee HEW3BECTHBIX, OCO3HABATH JCPHUINTH COOCTBEHHBIX 3HAHHUN M KOMIETEHTHOCTEH, IIAHUPOBATH CBOE
pa3BuUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCHPWHHMATH CTPECCOBYIO CHTYAIlMI0 KaK BBI30B, TPEOYIOIIHIA
KOHTPMEp, KOPPEKTHPOBATh INPHUHAMAEMBIC PEIICHUS © JCHCTBHS, (OPMYIHPOBATh W OICHUBATH PHUCKH U IIOCICICTBHS,
(hOpMHUPOBATH OIIBIT.

METAIMPEAMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIC YHUBEPCAJIbHBIC y4eOHbIe AeiiCTBUS
Ba3zoBble oruyeckue aeiicTeus:



BEISBJIATE W XapaKTEpU30BaTh CYIICCTBCHHBIC NPU3HAKA MAaTEMATHYCCKUX OOBEKTOB, MOHSATHHA, OTHOIICHWHA MEXTY
TOHATUSMH, (POPMYIUPOBATE ONPEACICHUS TIMOHATHH, YCTaHABIMBATH CYIICCTBEHHBIH MpPU3HAK KIACCH(HKAIINY,
OCHOBaHUS JIIs1 000OIICHHS U CPAaBHCHUS, KPUTCPHUH ITPOBOIUMOTO aHAJIH3a;

BOCIIPHHUMATh, (POPMYIHPOBATH W TPEOOPA30OBBHIBATH CYKICHHS: YTBEPAUTCIBHBIC W OTPHUIATCIBHBIC, CIUHWYHEIC,
YacTHBIC U O0IIHE, YCIOBHBIE,

BEIBJIATE MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TIPOTUBOPEUYUS B (PAKTaxX, NAHHBIX, HAOMIOACHUSIX U
YTBEPKIACHUSIX, IPEIaraTb KpUTEPUH JJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOP €UHIA;

JIeNIaTh BBIBOJABI C UCIOJNB30BAHUEM 3aKOHOB JIOTUKH, EAYKTUBHBIX M MHIYKTHBHBIX YMO3aKIIIOUEHUH, YMO3aKIIOUEHUI
10 aHAJIOTUH;

pa30bupaTh JOKa3aTENLCTBA MATEMATHYCCKUX YTBEPKACHUH (TIPAMBIC W OT IPOTHUBHOTO), IPOBOIUTH CAMOCTOSTEILHO
HECIIOXKHBIE JIOKA3aTeIbCTBA MAaTeMAaTHYCCKUX (PAKTOB, BBICTPAWBATh AapPryMEHTANMIO, MPHBOAUTH INPUMEPHI U
KOHTPIPUMEPHI, 000CHOBEIBATh COOCTBEHHBIC PACCYKIICHHS,

BBEIOMpPATh CIOCOO peIIeHUs yUeOHOHM 3amaun (CpaBHHBATh HECKOIBKO BAapUAHTOB pEIICHHs, BBIOMpaTh HauOoiee
MOIXOJSIIINM ¢ YUETOM CaMOCTOSITEIbHO BBIIEJICHHBIX KPUTEPHEB).

ba3oBble ucciieoBaTeIbCKHe AeliCTBUSA .

WCTONB30BaTh BOMPOCHI KAaK HCCICNOBATEIbCKHA HWHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOIPOCH], (HUKCHPYIOIIUE
MPOTHBOpEYHE, IMPOOJIEMY, CaMOCTOSTEIBHO YyCTaHABIMBATH HCKOMOE U JaHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTH IO CAMOCTOSTEILHO COCTABICHHOMY IUIAHY HECIOXHBIH OSKCICPUMEHT, HEOOJNBIIOE HCCISAOBAaHUE I10
YCTaHOBJICHHUIO OCOOCHHOCTEH MAaTEMaTHIECKOT0 00BhEKTa, 3aBUCMOCTEH 00BEKTOB MEXy COOOM;

CaMOCTOATENIFHO (hPOPMYIMPOBATH O0OOIIEHHST M BBIBOJBI 1O PE3YNbTaTaM NPOBENEHHOTO HAOJIONEHHUS, UCCIIEIOBAHNS,
OLIEHUBATh JJOCTOBEPHOCTH MOJYYECHHBIX PE3yJIbTaTOB, BEIBOIOB U 0000IIEHNIH;

MPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIECCa, a TAKKE BBIIBUraTh MPEANOIOKEHHS O €ro pPa3BUTHH B HOBBIX
YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BbIBJISITH HEAOCTATOYHOCTDh U I/136I>ITO‘-IHOCTI) I/IHd)OpMaLH/II/I, JaHHBbIX, HCO6XO}11/IM])IX JJIA pCIICHUA 3a/1a4u,

BHIOMPATh, aHAIU3UPOBATh, CHCTEMATHU3UPOBATh M HWHTEPIPETHPOBATh WH(OPMALMIO pa3NIUYHBIX BHAOB H (OpM
[PEICTABICHHS;

BBIOMpATh (OPMY HPEACTaBICHHS HMH(POPMAIMKM W WUIIOCTPUPOBATH PEIIACMbIe 3aJaud CXeMaMH, AUarpaMMaMi, HHOI
rpaduKoii ¥ UX KOMOMHALIUSIMH;

OLICHMBATh HAASKHOCTh HH(POPMAIMM [0 KPUTCPHSM, MPESIJIOKCHHBIM YYHTEIEM MWIH CHOPMYITHPOBAHHBIM
CaMOCTOSITEIBHO.

KOMMyHﬂKaTﬂBHbIe YHuBEpCaJbHbIE y‘leﬁl—[])le JedcTBU:

BOCIIPHUHUMATh U (POPMYIIUPOBATH CYXKIEHHUS B COOTBETCTBHHU C YCIOBHSMH U LETSIMU OOLIEHUS, SICHO, TOYHO, IPAMOTHO
BBIPAXATh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCHMEHHBIX TEKCTaX, JaBaTh IOSCHEHHs IO XOAY pEIIeHUs 3alaud,
KOMMEHTUPOBATH IIOJy4SHHBIH Pe3yibTaT;

B X0Ze 00CYXKISHHUs 33aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TeMBI, IIPOOIEMBI, pelaeMoi 3a1auy, BHICKa3bIBATH
uzey, HaleleHHbIe Ha IIOUCK PELICHHMS, COIOCTAaBISATh CBOH CYKACHHS C CY)XICHHSAMH APYTHX YJYaCTHHKOB IHAJIOra,
OOHapy)KMBaTh pa3lIMyKe U CXOACTBO ITO3HIMH, B KOPPEKTHOU (Gopme GpopMyITHpoBaTh Pa3HOIIACHS, CBOM BO3PAKEHHS;
NPEeNCTaBIATh Pe3yAbTaThl PEIICHNUS 3a1a4H, SKCIEPUMEHTA, HCCIIEIOBAHMU, IPOEKTa, CAMOCTOATENILHO BEIOUpATh (opMaT
BBICTYIUICHHUS € YIETOM 3a/1ay MPE3eHTAMN U OCOOCHHOCTEN ayUuTOPHUH;

NOHMMATh M WCHOJb30BATh IPEHUMYLIECTBA KOMAHAHOW W WHIMBUAYaIIbHOW pA0OTHl TNPH pEIIeHHH YdeOHbBIX
MaTeMaTHYECKUX 3a/ay;

NPUHAMATH IIeb COBMECTHOHM IEATENbHOCTH, IUIAHHPOBAaTh OPraHHM3aIlMI0 COBMECTHOH pPaOOTHI, PacIpenessTh BHBI
pabot, noropapuBaThCs, 00CYKIATh MPOIIECC U pe3yIbTaT padoThl, 0000IIaTh MHEHISI HECKOIBKUX JTIO/IEH;

Y9acTBOBaTh B TPYNIOBEIX (opMax padoTsl (0OCykIeHHsI, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMEI U IPYTHE), BHIIOTHAT
CBOIO 4acTb pa0OTBl M KOOPJMHHPOBATH CBOW JICHCTBHUS C APYTMMH WICHAMH KOMAaHIBI, OLCHHBAaTh Ka4eCTBO CBOETO
BKJIaJa B OOLIMIT IPOIYKT IO KPHTEPHAM, CHOPMYIUPOBAHHEIM YHaCTHUKAMHU B3aUMOJICHCTBHSI.

PeryisiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE IelCTBUS
Camoopranu3anms:

CaMOCTOSITENIFHO COCTaBJIATH IDIAH, aJTOPUTM PEIICHHs 3aJa4d (WA €ro 9acTh), BEIOMPATh CHOCOO PEIIeHUS ¢ y4ETOM
HUMEIOIIXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BAPUAHTHI DPEIICHHH C
y9ETOM HOBOW WH(pOPMAIIHH.

CaMOKOHTPOJIb, IMOUHUOHAJILHBIA HHTEJLJIEKT:

BJIaJACTh criocobaMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA MpoLecca U pe3yjibTaTa PCHICHU MaTeMaTHIeCKOM 3aaa4u,
OpeABUACTL TPYAHOCTHU, KOTOPBIC MOI'YT BO3ZHUKHYTH HPU PCIICHHUU 3ada4d, BHOCUTHL KOPPCEKTUBBI B JACATCIIBHOCTH Ha
OCHOBE€ HOBBIX 06CTOHT€HLCTB, Haﬁ}ICHHBIX OHII/I6OK, BBIAABJICHHBIX prZ[HOCTeI\/‘I;

OLICHUBATb COOTBETCTBUC PE3YJIbTaTa ACATCIIBHOCTU IIOCTaBJICHHOU e 1 yCciioBUAM, OOBSICHITH OPpUYUHBI JOCTUKCHUSA
I HCAOCTMOXKCHU S LECIU, HAXOAUTh OIIII/I6Ky, JAaBaThb OLICHKY HpI/IO6peTéHHOMy OIBITY.



NPEAMETHBIE PE3YJIbTATbBI

K koH1y 00yueHns B 7 kiiacce 00y4Jaromuiics MOTYIUT CIEAYIONINE TPeIMETHBIE PE3YIbTATHI:

Yucaa u BBIYUCTEHUS

BeImosHATh, codeTast yCTHBIE M MMCbMEHHBIE IPUEMBI, apu(h)METHIECKIE ASHCTBUS C PAIIOHAIEHBIMH YHCIIAMH.

HaxoauTh 3HAa4YeHWsT YHCIIOBBIX BBIPAXKEHUH, NPHMEHATh pPa3HOOOpas3HbIE CIIOCOOBI M TMPUEMBI BBHIYMCICHUS 3HAYCHHUH
JIPOOHBIX BBIPAKEHHH, COJIEpPIKAIINX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauth OT omHOM (OPMBI 3amMCH 4YUCEN K Jpyrodl (mpeoOpazoBBIBATh JECATHYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JAECATUUHYIO IPOOB).

CpaBHUBATh U YNOPAA0YMBATE PALIMOHAJIBHBIE YHCIIA.

OKpyraTh yKcia.

BbINONHATE NPUKUAKY U OLIEHKY pe3yibTaTa BBIUMCICHUH, OLICHKY 3HAUCHUH YHMCIOBBIX BbIpakKeHUH. BeImonmHATh neiicTBus
CO CTENEHSAMH C HaTypalbHbIMH MOKA3aTENSIMH.

[IpyMeHATH IPU3HAKY JETUMOCTH, PA3JI0KEHNE Ha MHOXKUTEIH HAaTypalbHBIX YHCE].

Pemate npakTHKO-OpUEHTHPOBAaHHBIE 3a/adyM, CBS3aHHBIE C OTHOIIEHHEM BEJIWYMH, NPONOPLHOHAIBHOCTBIO BEJIHNYHMH,
MIPOLIEHTaMH, UHTEPIPETUPOBATh PE3YJIBTATHl PEIICHUS 3aau ¢ y4ETOM OrpaHUYeHUil, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX
00BEKTOB.

Auaredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anredOpanyueckyro TEPMHHOIOTUIO U CUMBOJIMKY, IPUMEHSTH €€ B TIPOLlecce OCBOCHUsI yueOHOTo MaTepHaia.

Haxoauth 3HaYeHUst OYKBEHHBIX BBIP)KEHUH ITPU 33IaHHBIX 3HAYECHHSIX MIEPEMEHHBIX.

BeImmosHATh mpeoOpa3zoBaHus 1EI0r0 BEIPAXKEHHST B MHOTOWIEH MPHUBE/ICHUEM TTOJI0OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BeInmonHaTh YMHOXEHHUE OJJHOYJICHA Ha MHOI'OYWICH U MHOI'OYJICHAa Ha MHOI'OWICH, IPUMCHATH (bOpMyJ'II)I KBaJpaTa CyMMBI U
KBaJpaTa pa3HOCTH.

OcyliecTBIATh Pa3jIOKEHWEe MHOTOYICHOB HAa MHOXHTENW C TOMOINBIO BBIHECEHHS 32 CKOOKM OOINero MHOXHTEI,
TPYNITHPOBKH ClIaraeMbIX, IPUMEHEHHsT (POPMYJI COKPAIIEHHOTO YMHOXEHUSI.

HpI/IMCHﬂTL rlpeo6pa3OBaH1/m MHOT'OYJICHOB JJId PCUICHUA pa3IMYHBIX 3aJad U3 MaTeMaTuKH, CMEXKHBIX IMPEAMETOB, U3
peanbHOM IPAaKTHKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMHU TIOKAa3aTEeNsIMU ISl IPeoOpa30BaHUsI BEIPOKEHUI.

YpaBHeHHS 1 HEPaBeHCTBa

Pemarts nuHelHblE ypaBHEHUS C OJHOM IIEPEMEHHOH, NpPUMEHss NpaBWia I[EpPeEXona OT MCXONHOIO YPaBHEHHS K
paBHOCHWIIBHOMY eMy. IIpoBepsTh, SIBJISETCS JIM YUCIIO KOPHEM YPaBHEHHUSL.

[TpumeHnsTh rpadguyecKre METO/bI P PELICHUN JIMHEHHBIX YPABHEHUH U UX CHCTEM.

INonOupaTh npUMepsI Map YKUCe, SBISIOLIMXCS PEIICHNEM JHHEHHOro YpaBHEHHUS ¢ IBYMsI IEpEMEHHBIMH.

CTpouTh B KOOPAMHATHOH IUIOCKOCTU TpauK JIHMHEHHOro ypaBHEHHS C [BYMS NEPEMEHHBIMHM, IOJB3YSAChH TIpaduKoM,
MIPUBOAUTH NIPUMEPHI PEIICHUST YPaBHEHUSL.

Pemath cucTeMbl IBYX JTMHEWHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMH, B TOM YHCIIE TpadUUECKH.

CocTaBisTh U pemaTh JUHEHHOE ypaBHEHHE WIN CUCTEMY JIMHEHHBIX YPaBHEHHUH 110 YCIOBHUIO 3aJaul, HHTEPIPETHPOBATH B
COOTBETCTBHHM C KOHTEKCTOM 33Ja4uM MOJIy4EHHBIH pe3ylbTar.

DyHKIMHU

W300paxaTh Ha KOOPAMHATHOM NPAMON TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpIMHATaM, Jy4H, OTPE3KH, MHTEpPBaJIbI,
3aMCHIBATh YHCIIOBBIE IPOMEXYTKU HA aIreOpandeckoM SI3BIKE.

OtMeyaTh B KOOPAMHATHOH IDIOCKOCTH TOYKH II0 3aJJaHHBIM KOOPAMHATAaM, CTPOUTDH IrpaHKH JIUHEHHBIX QyHKIHHA. CTPOHTDH
rpaduk GyHKImU Y = [X|.

OmuceiBaTh ¢ TOMOIIBIO (YHKIMIT M3BECTHBIE 3aBUCHMOCTH MEXIY BEJIMYMHAMHU: CKOPOCTb, BpEMs, PAcCTOSHHUE, IIEHA,
KOJIMYECTBO, CTOUMOCTD, IIPOM3BOJUTENLHOCTD, BpeMsI, 00BEM pabOTHI.

Haxoauth 3Ha4ueHue GYHKIMHU 110 3HAYCHHIO €€ apryMeHTa.

[Nonnmats rpaduyeckuil crrocod NMpeacTaBiIeHus U aHaIu3a HHPOPMALUH, U3BJICKATh U MHTEPIPETHPOBATH HHOPMALIUIO 3
rpa(MKOB peasbHBIX MMPOLECCOB U 3aBUCUMOCTEH.

K xoHIy o0y4eHus B 8 kiacce 00yqaroNIHiACs MONXYIUT CIEAYIONINE IPEIMETHBIEC PE3YyIbTaThI:

Yucia 1 BBIYUCTCHUS

Hcnionp30BaTh HadanbHBIE IPEACTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX YHCEI ISl CPABHEHNS, OKPYTJICHHS M BEIYMCICHHUH,
n300pakaTh NEHCTBUTEIHHBIE YUCIA TOYKAMA Ha KOOPINHATHOW TIPSMOIA.

[TpumeHATh TIOHATHE apUPMETHIECKOTO KBaPATHOTO KOPHS, HAXOANUTH KBaJApaTHbIE KOPHHU, UCTIONB3Ys MPH HEOOXOIMMOCTH
KaJbKYJISTOP, BHIIOMHATE IPE0Opa30BaHMs BRIPAKEHNH, COAEP KAIINX KBaAPATHBIE KOPHH, UCIIONb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucy OOJBIIMX U MAJIBIX YUCEI C TOMOIIBIO AECITHYHBIX IpoOei u creneneit ancna 10.

AJireGpanyeckue BbIpaKeHHs!

[IpuMeHATh TOHSTHE CTENEHHW C LENBIM IT0Ka3aTeseM, BBIIONHATH MPeoOpa3oBaHMs BBIPAXKEHUH, COAEPKALIUX CTETIEHH C
LEJTBIM MTOKA3aTEIEM.

BBIMTOTHATS TOX/IECTBEHHBIE IPE0OPa30BAHMS PAIIOHAIBHBIX BEIPAYKEHUH Ha OCHOBE NMPABHIT ACHCTBUI Hal MHOTOWICHAMH H
anreOpanyeckuMu ApOOSIMHU.



PacknaneiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensaTh TpeoOpa3oBaHMs BBIPAKEHWH JUIS pEIISHUs] Pa3lUyYHBIX 3aJad W3 MAaTeMaTHK{, CMEXHBIX IIPEIMETOB, U3
peabHON NMPaKTHUKH.

YpaBHeHHS H HEPABEHCTBA

Pemate nuHelHbIe, KBaJpaTHbIE YPaBHEHNS M PALMOHAIBHBIE YPAaBHEHHUS, CBOISIIUECS K HUM, CUCTEMBI BYX YPaBHEHHH C
JIBYMsI IEPEMEHHBIMH.

[IpoBomuTh mpocTeiinme HCcCIe0oBaHUsS YpaBHEHMH M CHCTEM YpPaBHEHHH, B TOM 4YHCIE C INPUMEHEHHEM TrpaduuecKux
TIpE/ICTaBICHUH (YCTaHABIMBATh, UMEET JI YPaBHEHNE WM CHCTEMa YpaBHEHHI pellIeHHs], €CITH HMEET, TO CKOJIBKO, U IpoYee).

[lepexoauth OT croBeCHOH (HOPMYIUPOBKHU 33/1a4d K € anreOpandeckoi MOJAENH C MOMOIIBIO COCTaBIICHUS! YPAaBHEHUS WA
CHUCTEMBI YpaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJTYYE€HHBIN pe3yabTar.

[IpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JUISl CPAaBHEHMS, OLIEHKHU, pelaTh JIMHEWHbIE HEPaBEHCTBA C OJHOM MepeMEeHHOMN
U MX CHUCTEMBI, IaBaTh rpaUIecKyl0 WILUTIOCTPALIUIO MHOXKECTBA PELIEHNH HepaBEHCTBA, CHCTEMbI HEPaBEHCTB.

DyHKIMHU

[loHnMaTte ¥ WCNONB30BaTh (DYHKIMOHAIBHBIE TOHATHS M S3BIK (TEPMHHBI, CUMBOJIMUYECKHE OOO3HAuYCHHUS), ONPEeIsATh
3Ha4YeHHEe QYHKINH 110 3HAUYCHUIO apTyMEeHTa, ONPEAENIATh CBOMCTBA (DYHKIMH 110 € rpaduKy.

CrpouTb rpaduKky 3JeMeHTapHbIX (QYHKIMN BHJIA:

y=k/IX,y=x2,y=x3)y=|X|, y= \X, OIHCBIBATH CBOWCTBA YHCIIOBOI ¢ yHKIMN 110 €€ TpaduKy.

K koHIy 00yueHust B 9 Kkiracce 00ydJaromuiics MoTy4uT CIEAYIOUINE PEIMETHBIE PE3YIIbTATHI:

Yucsia ¥ BBIYUCICHUS

CpaBHHBATh U YNIOPAA0YMBATE PALIMOHAJIBHBIE M UPPALIIOHAJIBHBIE YHCIIA.

BeimonsaTh apudmMeTniyeckue NeHCTBUS C pallMOHATBHBIMHA YHCIIAMH, COYETasi YCTHBbIE M NMUCbMEHHBIE TIPHEMBI, BBITIOIHSITH
BBIYUCJICHU C UPppALIMOHATIbHBIMU YU CJIaMH.

Haxom/m, 3HAYEHMS CTEIICHEH C ICJIBIMHU ITOKA3aTCIIAMU U KOpHeﬁ, BBIYUCIIATH 3HAUCHUS YHUCIIOBBIX Bpra)KeHHﬁ.

OprFJ'IHTb HCﬁCTBHTeHbeIC quciia, BBIIIOIHATE NPUKUIKY pE3YyJibTaTa BI)I‘II/ICJ'ICHI/II‘/‘I, OLICHKY YHCJIOBBIX BBIpa)KCHHﬁ.

YpaBHeHHS] U HepaBEeHCTBA

Pemate JnuHEHHBIE H KBaApaTHbIC YpaBHCHUS, YpaBHCHMS, CBOAAIINECA K HHUM, HpOCTeﬁUJPIe llpO6HO-paLH/IOHaJ'lI)HI>Ie
YpPaBHEHUS.

Pemats cucteMbl AByX JIMHEHHBIX YpPaBHEHUHM C JByMs IEPEMEHHBIMH M CHCTEMBI JByX YPaBHEHHH, B KOTOPBIX OIHO
YpaBHEHHE HE SIBIISICTCSI TMHEHHBIM.

Pemath TekcTOBBIE 33124 aIreOpandeckuM CIoco0OM ¢ IMIOMOIIBIO COCTaBICHHS YPaBHEHHS JIM CUCTEMBI ABYX YPaBHEHUH C
JIBYMSI IEPEMEHHBIMH.

[IpoBomuTh mpoCTEHIINE HCCIENOBaHUS YPABHEHMH M CHCTEM YpPaBHEHHI, B TOM 4YHCJIE C MPUMEHEHHWEM rpadruecKux
MIPE/ICTABICHUH (YCTaHABIUBATh, UMEET JIM yPaBHEHHUE WM CHCTEMa YPaBHEHUH PEIIEHUs, €CIIN UMEET, TO CKOJIBKO, U IIpOUee).

Pemate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pakaTh pEIICHHE HEPABEHCTB HA YHCIOBOW MPSMOH,
3aIUChIBATh PELIEHHUE C IOMOIIBIO CUMBOJIOB.

Pemath cucTeMbl JMHEHHBIX HEPaBEHCTB, CHCTEMBl HEPaBEHCTB, BKIIOYAIOIIME KBAaJApaTHOE HEPaBEHCTBO, H300pa)kaTh
pelleHre CHCTEMbl HEPABEHCTB Ha YHMCIIOBOM MPSMOH, 3aIIUChIBAaTh PELIEHHE C TOMOIIBIO CUMBOJIOB.

Hcnonp3oBaTh HEPaBEHCTBA NP PELIEHUN Pa3IMYHBIX 3aad.

DyHKIUMHU

PacriosHaBaTh (YHKIIMHM HM3Y4EHHBIX BHAOB. [lOKa3pIBaTh CXEMaTHYECKH PACIIOIOKEHHE Ha KOOPIMHATHOM IUIOCKOCTH

rpadukoB QyHkimi Buga: Y = kX, y = kx + b,y = k/ix, y=ax2 + bx + ¢,y =x3,y = X, Yy = |X|, B 3aBHCHMOCTH OT 3HAYCHUI
K03(GHUIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHH.

Crtpouts 1 m300pakaTh CXeMaTHIECKH TpadUKN KBaPAaTUIHBIX (YHKIMH, OMMUCHIBATH CBOWCTBA KBAIPATUUHBIX (QYHKIIUH IO
ux rpadukam.

PacniozHaBaTh KBajpaTHYHYIO QYHKIHMIO 1O (GopMylie, IPUBOIUTH MPUMEPHI KBaJPATUYHBIX (YHKIMH U3 peabHOW JKU3HH,
(U3UKH, TEOMETPHUH.

YucioBbIe MOCIEA0BATEIBHOCTH U MPOrpeccuu

PacniozHaBaTh aprMETHIECKYIO U TEOMETPUIECKYIO IPOrPECCHH NP PA3HBIX CIIOCO0ax 3aJaHus.

BBINONMHATS BEMHUCICHUS C UCIIONB30BAaHHEM (OPMYI N-TO WieHA apH(PMETHISCKOH M TeOMETPHYESCKON MPOrPEeCCHi, CYMMBI
MIEPBBIX N YICHOB.

N300paxath WiICHBI OCIE0BATEIHHOCTH TOYKaMH Ha KOOPIMHATHOM IIOCKOCTH.

Pemate 3ajaum, CBS3aHHBIE C YHCIOBBIMH TOCIEIOBAaTENBHOCTSMH, B TOM 4YHCIE 3aJadd M3 pPEaJbHOH JKU3HH (C
UCIIONB30BAaHUEM KaJIbKYIISTOPA, IM(PPOBBIX TEXHOJIOTHiT).



TEMATHYECKOE IINTAHMPOBAHUE
7 KJIACC

KoanyecTBo 4acoB

Ne HaumenoBaHue pa3ieioB H TeM DJIeKTPOHHBbIE (HU(PPOBHIE)
n/n NPOrpamMMbl Bcero Konrposnaste o0pa3oBaTe/bHBIE PeCypPChl
padoTsI
1 Yucna ¥ BEIYUCIICHUS. 25 1 Bubaunoreka [JOK
ParroHansHpIe YnCIa https://m.edsoo.ru/7f415b90
bubaunoreka [JOK
2 R 27 1 https://m.edsoo.ru/7f415b90
Bbubaunoreka [JOK
3 VPaBHCHUA U HEPABEHCTRA 20 1 https://m.edsoo.ru/7f415b90
4 Koopaunatsr u rpaduxu. 24 1 bubanoreka [JOK
DyHKIMH https://m.edsoo.ru/7f415b90
Bbubaunoreka [JOK
> TTosTopenne n obodmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5
[MPOTPAMME
8 KIIACC
KosnyecTBo yacoB
Ne HaumeHoBaHue pa3aesioB U TeM K DJIeKTpOHHbIE (HU(PPOBHIE)
n/n NporpamMMbI Beero OHTPOJIbHBIE 00pa3zoBaTeJbHbIe pecypchl
padoThI
1 Uucna v BRIUKACICHUS. 15 bubaunoreka [JOK
KBaipaTHbie KOPHH https://m.edsoo.ru/7f417af8
2 Yucna u BerurciieHus. CTEeHb ¢ 7 bubanoreka [JOK
LeJIBIM TT0Ka3aTeeM https://m.edsoo.ru/7f417af8
3 AunreOpanyecKue BhIpaKEHHSI. 5 1 bubnunorexa [JOK
KBaapaTHsiii TpéxueH https://m.edsoo.ru/7f417af8
4 AunreOpanyeckue BhIPaKEHUSI. 15 1 bubaunorexa [JOK
Aurebpandeckas Apoob https://m.edsoo.ru/7f417af8
5 YpaBHEHHS U HEPaBEHCTBA. 15 1 bubnunorexa [JOK
KBaapaTHble ypaBHEHHS https://m.edsoo.ru/7f417af8
6 YpaBHEHHS U HEPABEHCTBA. 13 bubnunoreka [JOK
CucremMbl ypaBHEHH i https://m.edsoo.ru/7f417af8
7 YpaBHEHHS U HEPaBEHCTBA. 12 1 bubnunorexa [JOK
Hepagenctpa https://m.edsoo.ru/7f417af8
bubarnoreka [JOK
8 DymKpH. OCHOBHEIC HOHATHS S https://m.edsoo.ru/7f417af8
Bubmorexa IIOK
o Pynicum. HHcaoBLIe GyHKIHH o https://m.edsoo.ru/7f417af8
Bubmorexa IIOK
10 TosToperue u 0GoGmenne 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 1O 102 5
[MPOTPAMME
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9 KJIACC

Kosmn4ecTBo yacoB
Ne HaumenoBaHue pa3ieioB H TeM DJIeKTPOHHBbIE (HU(PPOBHIE)
n/n NMPOrpamMMbl Bceero Kontpoannie oOpa3oBaTejibHbIe pecypchl
padoThI
1 Yucna ¥ BEIYUCIICHUS. 9 bubaunoreka [JOK
JlelicTBUTEIbHBIE YUCTA https://m.edsoo.ru/7f419d08
5 YpaBHEHUs U HEPaBEHCTBA. 14 1 bubanorexa [JOK
YpaBHEHUS C OJTHOU EPEeMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBAa. CHCTEMBI 14 1 bubanorexa [JOK
ypaBHEHHI https://m.edsoo.ru/7f419d08
4 YpaBHEHUs 1 HEpaBEHCTBA. 16 1 bubanorexa [JOK
Hepagencta https://m.edsoo.ru/7f419d08
bubaunoreka [JOK
> Dy 16 ! https://m.edsoo.ru/7f419d08
6 UucnoBsle MOCIE0BATENIEHOCTH 15 1 Bubamorexa LIOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IICHNE, 18 1 bubaunoreka [JOK
CHCTEMAaTH3aIUs 3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 10 102 6

I[TPOI'PAMME
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