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MNOACHUTEJIbHAS 3AIINCKA

Anrebpa sBJISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 0O0IEro oOpa3oBaHUs: OHA
o0ecrieynBaeT 3ydeHue IPYTrux AUCHHUILIINH, KAK €CTECTBEHHO-HAyYHOI0, TAK M TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIsi MPOJOHKEHUS 00pa30BaHUs M B MOBCEAHEBHON KU3HHU.
PazButne y oOydaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBICHUM U
IPOIIECCOB B TPUPOAE U OOIIECTBE, POJIM MAaTEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAUMBIX IJISl aJalTallid B COBpEMEHHOM mmdpoBom obmecTtBe. M3yueHnue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS U BBIBOJIBI, (OpMYyIUpOBaTh yTBepkaeHU. OcBOeHUE Kypca anredpbl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalOIUXCsA: OHHM HCIOJNB3YIOT JEAyKTUBHBIE H
WHAYKTUBHBIE PACCYXJCHUS, 0000IIeHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEIHLHON JESITEIBHOCTH
o0ydJaromuxcsi, TO3TOMY CaMOCTOSITENIbHOE peIlIeHue 3ajJad  SABJISETCS  peanu3aluen
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crtpykType mnporpammbl yueOHOro Kypca «Anrebpa» A OCHOBHOTO OOILEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeNbHO-METoAnYecKre TuHuH: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIpAKEHUS», «YPaBHEHHs U HEPaBEHCTBa», «DyHKIIUU.
Kaxnas 13 3TuX comepkaTeIbHO-METOANYECKHIX JIMHUI pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMH €ro JIMHUSIMH. B Xo/1e u3yueHus: yueOHOro Kypca
00yJaromuMCs TPUXOAMUTCS JIOTUIECKH PacCyKAaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3BIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYeCKOro OOpa3oBaHHs W
CHOCOOCTBYIOIIME OBJIAICHHIO 00yJarOIIMMUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO S3bIKA.
CopnepxaTelbHOM M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprxanue JIMHUH «YHCIIa U BBIYUCICHUSD» CITY>KUT OCHOBOM IS TATbHEHIIIEr0 N3y9IeHUs
MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTUIO Yy OOYYalONMUXCS  JIOTUYECKOTO  MBIIICHUS,
(bOpMHpPOBAHUIO YMEHHSI TOJIB30BAThCS AITOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX IJisi TOBCETHEBHOW >KM3HU. PazBuTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00mIero 00pa3oBaHUs CBS3aHO C PAMOHAIBHBIMU W MPPANMOHATIHHBIMHU YHCIIAMH,
dbopMUpOBaHUEM MPEACTABICHUN O NEHCTBUTENHLHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS YUCIIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpandecKkux JIUHUN — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHUS M HEPABEHCTBAY CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCS MATEMATHIECKOTO
amnmapara, HeoOXOJAUMOTO JJisl PelIeHHsI 3a/1ad MaTeMaTHUKU, CMEKHBIX TIPEIMETOB U MPAKTHKO-
OPUEHTHPOBAaHHBIX 3a7a4. Ha ypoBHEe OCHOBHOTrO 00miero oOpa3oBaHHS y4eOHBIM MaTepual
TPYNIHUPYETCST BOKPYT pPAMOHANBHBIX BBIpOKEHUH. AnreOpa IEeMOHCTPUPYET 3HAYCHUE
MaTeMaTUKH KakK s3bIKa JJIs MOCTPOCHHS MaTeMaTUYECKUX MOJeNed, ONMHCAHUS TMPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TaKXkKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINIICHHS, HEO0OXOOUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
uH(OpPMATUKH, W OBJIAJCHUE HAaBBIKAMH JIEAYKTHBHBIX paccyxneHuid. I[IpeoOpazoBanue
CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.



Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHue
00yyaroImyuMuCs 3HaHUH 0 QYHKIUAX KaK BaKHEHIIe! MaTeMaTUYeCKOW MOJIEU JIJIsl OIIMCAHUs U
UCCIICIOBaHUS PAa3HOOOPA3HBIX MPOLIECCOB W SIBICHHH B mpupoae U odmiectBe. M3ydenHue
MaTepuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaAIOUIMXCS YMEHHs MCIIOJIb30BaTh pa3iMyHbIe
BBIpa3UTENbHBIC CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJHMYECKHE, rpadudeckue,
BHOCHUT BKJIaJ] B (GOPMUPOBAHKE MPEACTABIECHUHN O POJIM MAaTEMAaTUKU B Pa3BUTHH LIUBUIIN3ALUH U
KYJIBTYpBI.

CormnacHo yueOHOMY IJIaHy B 7—9 Kitaccax u3ydaeTcst yueOHBIN Kype «AJredpay, KOTOpbIit
BKJIIOUAET CIIEAYIOIIME OCHOBHBIE pa3lelbl cojepkaHus: «Yucina ¥ BBIUKCICHUS,
«AnrebpanyecKue BbIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLIUN.

Ha u3yuenue yuebnoro xypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yucsia ¥ BLIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JICCATUYHBIE, IEPEXO0]] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYTOH.
[TonsiTHE pPaLlMOHAIIBHOTO YMCIIA, 3aIMCh, CPABHEHME, YHNOPSJOUYMBAHUE PALMOHAIBHBIX UYHUCEIL
ApudmeTrndeckue 1eUCTBUS C pallMOHAIBHBIMY yKciiaMu. Penenue 3aja4 u3 peanbHOM MPaKTUKU
Ha yacTu, Ha ApoOu.

CreneHp ¢ HATypaJbHBIM IIOKa3aTelleM: OIpeaeNieHre, nmpeoOpa3oBaHue BBHIPAKCHUN Ha
OCHOBE OIpe/eICHNUs, 3aKCh 00IbIINX yucenl. IIponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul Ha MPOLIEHTHI, PEUICHUE 3334 U3 peaibHON
IIPAKTHKU.

[TpyuMeHeHre TPU3HAKOB IEIMMOCTH, Pa3I0KEHNE Ha MHOXKMTEN HATYpaIbHBIX YHCE.

PeasibHbIe 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 00OpaTHas MPONOPIUOHAIBHOCTH.

Auaredpanyeckune BbIPaKeHHUs

IlepeMeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXTy BETUUUHAMU B BU€ GopMyJibl. Beruncnenus
no ¢gopmynam. I[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHUH, TOXKAECTBEHHO PABHBIE BBIPAXKEHHUS,
npaBuiia npeoOpa3oBaHMsi CyMM M IPOM3BEIECHUH, MpaBWila PACKPBITUSA CKOOOK U NMPUBEICHUS
NOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OpHowieHbl 1 MHOrowieHbl. CteneHb MHorowieHa. ClioKeHUE, BBIUNTAHUE, YMHO)KEHHE
MHOTo4JIeHOB. DOpMynbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmyna pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEpaABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, NIPpaBUiIa MpeoOpa3oBaHUs ypaBHEHHUs, PABHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO YpaBHEHMS,
pelieHue JIMHEHHBIX ypaBHeHHIl. CocTaBieHHE ypaBHEHUH IO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 3aJ]a4 C TIOMOIIIbIO YPABHEHHM.

JluneitHOe ypaBHEHHE C ABYMs MepeMEHHBIMHU M ero rpaduk. CucremMa ABYX JMHEHHBIX
yYpaBHEHHMI ¢ JBYMs NEpeMeHHbIMH. PelieHue cucreM ypaBHEHHMH CHOCOOOM IOJICTAHOBKH.
[TpumMeps! peleHns TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM yPaBHEHUM.

DOyHKIUHA

Koopaunara touku Ha mnpsmoil. UucimoBble nmpomexyTKh. PaccTrosiHue Mexay IByMst
TOYKaMHU KOOPAWHATHOU IIPSMOM.

[IpssmoyronpHas cucrema koopauHat, ocu OX m Oy. AGcrmucca W opaMHaTa TOYKH Ha
KoopauHaTHOM miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. Urenue rpaduxon
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peanbHbIX 3aBUcUMOocTei. [lonstue pynkuuu. I'padux pynxmum. CoiictBa GyHkimii. JInneinas
byuknus, e€ rpadpuk. ['padux ¢pyuakuuu Y = |X|. I'paduueckoe perenne IMHEHHBIX YPaBHCHHN 1
CUCTEM JIMHEHHBIX YPABHEHUMN.

8 KVIACC

Yuciia ¥ BBIYMCICHUSA

KBagpatHblii kopeHb u3 uucna. Ilonarue o0 wuppanmoHanbHOM uucie. JlecsiTuuHbIe
npuOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBoWCTBa apru(METHUECKUX KBAJPATHBIX KOPHEH U UX
IpPUMEHEHHE K IpPeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
YUCIIA.

Crenens ¢ 1enbIM IokaszaresneM U e€ cBoiictsa. CTaHIapTHas 3alMCh YHUCIIA.
Auredpanyeckue BbIpaKeHHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas npoOb. OCHOBHOE CBOMCTBO anreOpandeckoit apobu. CioxxeHue,
BbIUUTAHUE, YMHOXKEHHE, JIeJIeHNue ajaredpanueckux aApoOeil. PannoHanbHble BbIpaXeHUS M UX
npeoOpazoBaHue.

1 HepPaBEeHCTBA

KBanpatHoe ypaBHeHue, ¢Gopmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemienue ypaBHeHU#l, cBOAALIMXCA K JMHEWHBIM U KBaJapaTHbIM. Ilpocreiimne apoGHO-
palOHAIbHbIE YPABHEHUS.

I'paduueckas uHTEpHpeTanusl ypaBHEHHH C JABYMs IEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHUH € IBYMs IEpEMEHHBIMU. [ [pMepBI penieHus cucTeM HEIMHEWHBIX YPaBHEHUH € IBYMS
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CrIocoOoM.

UucioBble HEpaBeHCTBA M HX CBOMcTBA. HepaBeHCTBO ¢ OOHOW IIEPEMEHHOMN.
PaBHOCHIBHOCTE HepaBeHCTB. JIuHeiiHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. OOGNaCTh ONMpeaeIeHUs] 1 MHOXKECTBO 3HaueHUH QyHKIuHU. CrocoObl
3aaHus QyHKIUH.

I'padux Pynxiuu. Yrenue cBoiictB ¢(yHkuuu mno e€ rpaduxy. Ilpumepst rpadukon
(GyHKIMH, OTpa)karoluX peajbHble MTPOLECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPONOPLMOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxuun y = X2,y = X3, y = VX, y=|x|. ['padutdeckoe pemreHue ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KIIACC

Yucsia v BbIYUCICHUSA

PanmonaneHple uncia, UppallMOHANbHBIE YHCIA, KOHEUYHbIE U OECKOHEYHBIE IECATUUHbIE
npobu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, JACHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHBIe
JecSITUUHbIE Apoou. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEX]IY MHOKECTBOM JIEHCTBUTEIBHBIX
YKCeJl U KOOPAUHATHOU MPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKHe IEUCTBUSA C JAEUCTBUTEIbHBIMU
qHCIIaMHU.

Pa3meprl 00bEKTOB OKpPY:KAIOIIEr0 MUPA, JITUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUPE.

[TpubnmxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyrieHue Yuced.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYMUCICHHIA.

YpaBHeHHUS M HEPaBEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBanpaTtHoe ypaBHeHMe. PenieHne ypaBHEHM, CBOAALIMXCA K KBaApaTHbIM. bukBanpaTHoe
ypaBHeHuE. [IpuMepsl pelnieHus ypaBHEHUM TPEThel M YETBEPTOM CTENEHEW pa3ioKeHUEM Ha
MHOKUTEH.



Pemenne npoOHO-palinoOHaNbHBIX YpaBHEHHH. Pelienne TeKCTOBBIX 3a/1a4 ajreOpandeckum
METOJIOM.

VYpaBHeHHE C ABYMSI NEpPEeMEHHBIMH U ero rpaguk. PemieHune cucteMm IBYX JTHMHEWHBIX
YPaBHEHHH € ABYMs IIEPEMECHHBIMHU. PellleHne CUCTEM IBYX YPAaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOil cteneHu. I'paduueckas MHTEpHIpeTanusi CUCTEMbl YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OAHOM IEpeMEHHOW. PemeHue cucremM JIMHEHHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBanpaTtHble HepaBeHcTBa. ['padmueckas MHTeprperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpaduk u cpoiictBa. [lapaboria, KOOpAWMHATHI BEPITUHBI
napaboIIbl, 0Cb CAMMETPHH M1apadoJIbl.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x|, u ux cBoiicTsa.

YucaoBble MOCIEI0BATEILHOCTH H NIPOrPecCUH

[TonsiTHe YMCIIOBOM MOCIEIOBATENLHOCTH. 3aJjaHuE MOCIEA0BATEIIBHOCTH PEKYPPEHTHOM
dbopmynoit u hopmyoit N-ro dieHa.

Apudmernueckas u reomerpudeckas rnporpeccuu. @opmyiibl N-ro yieHa apupMeTHyecKont
Y TEOMETPUYECKON MTPOrPECCUil, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHre WIEHOB apu()METHUECKOW M T€OMETPUYECKOH MPOTrpeccCHidi TOYKaMu Ha
KOOpJAMHATHOM IIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIBbHBINA POCT. CI0XKHBIE IPOLIEHTHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOT'O

KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NpPOrpaMMbl ydeOHOro Kypca «AnreOpa»
XapaKTEepPU3YIOTCA:

1) naTpuoTHYecKoe BOCIINTAHKE:

IPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOSAIIEMY pPOCCHMCKOM MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHXKEHHMSM PpPOCCHUMCKMX MAaT€MaTMKOB U POCCUHCKON
MaTE€MaTUYECKON IKOJIbI, K UCIIOJb30BAaHUIO ATUX JOCTHKEHNUN B IPYTUX HAYKaX U NPUKIATHBIX
chepax;

2) rpa:kIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpakIaHMHA M pEaNN3aludu ero IMpas,
NpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TPakJaHCKOrO 0oOIiecTBa (HarmpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXXJIEHUIO ATUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHHEM TOCTHKEHUI
HayK{, OCO3HAaHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B JEATEIbHOCTH YY4EHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE Y4YacTHUE B PEUICHUM INPAKTUYECKUX 3a7ad MaTeMaTU4YeCKOU
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTUYeCKOro 00pa3oBaHUS HA MPOTSHKEHUU BCel
XKHU3HH IS YCHeITHON Mpo(ecCHOHANbHOM AeITeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHONW TpPAaeKTOpUM O0Opa3oBaHUS U
KU3HEHHBIX TUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEMAaTUYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKI€HHH, YMEHHUIO BUIETh MAaTEMATHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:



OpUEHTAIe B ACSITENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX IMpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MHPHUPOAbI U 0OlIecTBa, MOHUMAHUEM
MaTEeMaTHYECKONH HayKW Kak c(ephl YeIOBEYECKOW MeATeIhbHOCTH, JTAloB €€ pa3BUTUA U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIEI0BATENBbCKON IEATEIbHOCTH;

6) pusuveckoe BocnuTanue, GopMUpPOBaAHNUE KYJIbTYPbI 310POBbS M SMOLMOHATBHOTO
OJ1aronmoJryymsi:

FOTOBHOCTBIO PUMEHSATh MaTEMAaTUUECKHUE 3HAHUSI B UHTEPECaX CBOETO 3/10POBbS, BEICHUS
3I0pOBOr0 00pasa >KM3HH (3A0pPOBOE MUTAHHE, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
peryisipHasi (pu3nyecKass aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM IS pellleHus 3ajad B o0yactu
COXPAHHOCTH OKPYXKAIOIIEH cpeipl, MIAHUPOBAHUSA IOCTYIKOB W OILIEHKH HMX BO3MOKHBIX
MOCNEACTBUM ISl OKPY>KAIOLIEH Cpesbl, 0CO3HAHUEM TJI00AIILHOTO XapaKTepa HKOJIOTHMYECKUX
poOJIeM U yTeH UX PEIICHHUS;

8) axanTanusi K N3MEHAIUMCS YCJI0BUSM CONMATbHOU M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSX HEOMPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JPYTUX
JroJied, puoOpeTaTh B COBMECTHOM JIEITEIbHOCTH HOBBIC 3HAHUSI, HABBIKA U KOMIICTCHIIUU U3
OIBITA IPYTUX;

HEO0OXOIMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHCIie (OPMYIUPOBATH HJIEH,
MOHSTHS, TUIOTE3bI 00 00BEKTaxX W SBICHUSX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABATh
neUuIuTh COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATEH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC DPEIICHUS U JCUCTBUS,
dbopMyIHUpOBaTh U OLIEHUBATH PUCKU U MOCIEACTBUS, JOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JlornyecKue AeicTBUA:

® BBUIBISITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPH3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXIy MOHATHUSAMH, (HOPMYIHPOBATH OIpPEICIICHUS MOHITHH,
yCTaHaBJIMBATh CYIECTBEHHBIM MPU3HAK KJIacCH(PUKAIUN, OCHOBAHUS JJIs1 00001IeHUs
Y CPaBHEHHUS, KPUTEPHUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHbIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE,

® BBIIBIITH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX, MpelaraTb KPUTEPUH JUIS BBISIBICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUHNIA;

e JenaTh BBIBOJBI C HMCIIOJB30BAaHHEM 3aKOHOB JIOTHKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

e pa30upath J0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPXKACHUH (IIPSIMbIE M OT IPOTUBHOTIO0),
IPOBOJIUTH CaMOCTOSITEJIBHO HECJIOKHBIE J0Ka3aTesbCTBA MaTEMAaTUYECKUX (PAaKTOB,
BBICTPAaWBaTh apryMEHTAIUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIC PACCYKICHHS;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3ahaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh HanboIee MOAXOAAIINA ¢ YIETOM CaMOCTOATENbHO BBIICICHHBIX
KPUTEPHUEB).



Ba3oBble ucciienoBate/bcKHe 1eiicTBUA.

UCIIOJIB30BaTh  BONPOCHI  KaK  WCCIEAOBATCILCKUH  WHCTPYMEHT  TO3HAHUS,
dbopMyIUpOBaTh BONPOCHI, GUKCUPYIOINE MPOTHBOPEIHE, TIPOOIEMY, CAMOCTOSTEIIEHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POpMUPOBATh THUIIOTE3Y, APTYMEHTUPOBATh CBOIO
MO3UIUI0, MHCHHCE,

NPOBOJUTH TI0 CaMOCTOSTEIBHO COCTABJICHHOMY IUIaHY HECIOXHBIH JKCIICPUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 32aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

CaMOCTOSITENIbHO  ()OpMYJIMpPOBAaTh  OOOOIIEHWUST H  BBIBOABI IO  pe3yjbTaTaM
NPOBEIEHHOTO HAOIIOJICHHS, UCCIICAOBAHMS, OLEHHBATh TOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCA, & TAK)KE BBIIBUTATH TPEATIOIOKECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIMU, JAHHBIX, HEOOXOIUMBIX
JUISl peLLieHUs 3a1a4K;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIIUIO
Pa3IUYHbBIX BUJIOB U (POPM NpEACTABICHUS;

BbIOUpaTh OpMy MpeCcTaBiIeHUs UHPOPMALIMK U UILUTIOCTPUPOBATH PElllaeMble 3a/1a4U
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u uX KOMOMHALMSIMY;

OLICHUBATh HAJAEKHOCTh HH(POPMAIUH 110 KPUTEPUSAM, PEIIOKEHHBIM YUUTEIEM WU
c(hOpMyIMPOBAHHBIM CAMOCTOSITENIHLHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le JeHCTBUA:

BOCIIPUHUMATh U ()OPMYJIHPOBATH CY)KIEHHSI B COOTBETCTBUU C YCIOBUSIMHU M IEIIIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOK) TOYKY 3pPEHHUS B YCTHBIX U
IIUCBbMCHHBIX TEKCTax, JaBaTh IIOSICHCHUA 110 XOI[y peIHeHI/Iﬂ 3a1a4u, KOMMGHTI/IpOBaTB
TIOJTYYCHHBIH PE3YIIbTaT;

B X0JIe 00CYXJICHUS 3a/1aBaTh BOMPOCHI MO CYMIECTBY 0OCYXTaeMOM TEMBI, IPOOIIEMBI,
pemaeMoﬁ 3a4a4yu, BBICKAa3bIBaTh UJCH, HAIICJICHHBIC HA IIOUCK peHIeHI/Iﬂ, COIIOCTABJIATH
CBOM CYXJICHUS C CY)KICHUSMH JIPYTHX YYaCTHHUKOB JUasiora, 0OHAPYKUBATh pa3Inune
U CXOJICTBO TIO3WIIMHA, B KOPpPEKTHOW (opme (GopMynrpoBaTh pasHOTIACHS, CBOU
BO3PaXKCHUS;

HpeI[CTaBJ'ISITB pe?;y.]'H)TaTBI peIHeHI/ISI 3a1a4u, 3KCHepI/IMeHTa, HUCCICI0BaHUsI, HpO@KTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C y4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIeCTBa KOMaHAHON U MHAWBUIYaJTbHOU pabOThI IPU
peHIeHI/II/I y‘Ie6HI)IX MaTEMAaTHYCCKUX 3aJa4,

NPUHUMATD 11€7Ib COBMECTHOM JeSITeJIbHOCTH, IUTAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThI, pactpeIesisAaTh BUIbI PA0OT, TOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

Yy4acCTBOBATh B TPYIIOBBIX (popMax paboThl (00CYKIACHUSI, 0OMEH MHEHHUSIMHU, MO3TOBBIC
MITYPMBI U APYTHE), BBITIOJIHATH CBOIO YaCTh Pa0OTHI M KOOPAUHUPOBATH CBOU JCHCTBUS
C IPYTUMH YWICHaMHU KOMaH/Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIUN MPOAYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yJaCTHUKAMHU B3aUMOCHCTBHS.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJITOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpATh C€Hoco0 pemeHuss ¢ y4€TOM MMEIOLIUXCS PEecypcoB U COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM
HOBOH MH(pOpMAIHH.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:
e BJAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS MpOLIEcca U pe3ysbTaTa pelieHus
MaTeMaTHU4YeCKOM 3a/1auH,
® IpeABUAETH TPYJHOCTH, KOTOPBIE MOT'YT BO3HUKHYTbh IIPDH PELICHUH 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEN;
® OLEHUBATh COOTBETCTBUE PE3YNbTATa ACATEIbHOCTU MOCTABICHHON LIEJIU U YCIOBHAM,
OOBSICHATH IPUUMHBI TIOCTUKEHUS UM HEIOCTUKEHUS 11€TIH, HAXOJUTh OLIMOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.
INPEJIMETHBIE PE3YJIBTATbBI

K xoHnmy oOyueHus B 7 Kjacce oOydarooIIMics MONYYUT CIEAYIOLUIUME IPEIMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHUSA

BeinonssATe, coderas ycTHble M NHUCbMEHHbIE NPUEMBI, apudMeTHUecKue ACUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHMs 4YMCIOBBIX BBIPAKEHWH, MPUMEHATh Pa3HOOOpA3HbIe CIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHWH APOOHBIX BBIPAKECHUH, COACPKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[Tepexoauth OT OqHOM (HOPMBI 3aKCU YHCET K IPYroil (mpeoOpa3oBBIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTHM B OECKOHEUYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAJ0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh YuCIna.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHHUH, OLICHKY 3HAYEHUH UYUCIIOBBIX
BbIpaX€HHI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEI.

Pemath mpakTHKO-OPHEHTHPOBAHHBIE 3aJauM, CBSI3aHHbIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLUUOHAIEHOCTBIO BEIMUUH, IIPOLIEHTAMU, HHTEPIPETUPOBATL PE3YIbTAThl PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAMH pacCMaTpUBaeMbIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUs

Hcnonp30BaTh anredGpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxoauts 3HaueHus: OyKBEHHBIX BBIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUAX IIEPEMEHHBIX.

BoimonHATe peoOpa3oBaHus 1EJI0ro BRIPAKEHHUSI B MHOTOWIEH MPUBEACHUEM IMOI00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbBINOMHATE yMHOXKEHHE OJHOYJIEHA HAa MHOIOWIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3iokKEHUE MHOTOWIEHOB HAa MHOMKUTEIM C TOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOUIero MHOYKHUTENs, TPYNIHUPOBKU CJaraeMblX, IpUMEHEHUs (POpMys COKpaI€HHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUsT MHOTOWIEHOB JUIS pELICHHS pa3MYHBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU TPAKTHKU.

Hcnonb30BaTh CBOWMCTBA CTETICHEW ¢ HATYPATbHBIMU MOKA3aTEISAMU I TPeoOpa3oBaHMs
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pewiars yMHENHbIE ypaBHEHUS C OJHOW NEPEMEHHOW, IPUMEHs IIpaBuia Iepexona OT
HCXOJHOIO YpPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, fBiIA€TCA 1M YHUCIO KOPHEM
YpaBHEHHS.



[TpumeHsTH rpaduvyeckre METOIbI IPU PELICHUHN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, ABISIOMIUXCS PEIIeHUEeM JHHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMH.

Ctpouth B KOOpIMHATHOW IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHUS C JIBYMS
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cuctembl JBYX JIMHEMHBIX YpaBHEHMH C ABYMsSI NEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocraBiATh M pellaTh JUHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHHUH IO
YCIOBUIO 3a/layl, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKUUHA

N300paxaTb Ha KOOPAMHATHOM NPSIMONW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCJIOBBIE MPOMEXYTKH Ha
anreOpandeckoMm s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM [0 33JaHHBIM KOOpJAMHATaM, CTPOUTH
rpaduxu muHenRHbIX QyHkuid. Ctpouts rpaduk QyHkuuu y = [X|.

OnuceiBaTh € NOMOIIBIO (PYHKUMHA HU3BECTHBIE 3aBHCHUMOCTH MEXKIY BEIMYUHAMU:
CKOpPOCTb, BpEMs, PacCTOSIHUE, 1I€Ha, KOJMUYECTBO, CTOMMOCTh, IPOU3BOJUTEIBHOCTh, BpEMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonnmatp rpaduveckuii crocod MpeACTaBICHUS M aHAIW3a WHPOPMALUHU, U3BICKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPUKOB pPeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHuss B 8 kJiacce 0OOydyaromMiCS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIBTaTHL:

Yuciia ¥ BbIYHMCICHUSA

Hcnonp30BaTh HayalbHBIE NPEICTABICHHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN MAJIS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pakaTh JIEHCTBUTEJIbHBIE YHUCJIa TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[TpumeHsTh TOHATHE apU(METUUYECKOTO0 KBaJIpPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Ys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH PeoOpa30oBaHus BhIpAKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBare 3amucu OONBIIMX W MajbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOeil u
crenene uucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh MOHSATHE CTENEHH C LENbIM II0Ka3aTesieM, BBIINOJHATh IpPeoOpazoBaHus
BBIPAXEHUI, COAEPIKALUX CTEIIEHU C LIETbIM [T0KA3aTEIEM.

BbIONMHATE TOXKZECTBEHHBIE MpPEoOpa3OBaHUs PaAlMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBuI JEHCTBUN HAJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumeHATH TpeoOpa3z0oBaHus BBIPAKEHUN IS pEIIEHUs pa3IMyHbIX 33]a4 U3 MaTEMaTHUKH,
CMEXHBIX MPEIMETOB, U3 pEaTbHON MPAKTUKH.

YpaBHeHHUs M HEpABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHbIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOaMTH MpOCTEUIIINE UCCIIEIOBAaHUS YPAaBHEHUN U CUCTEM YpPaBHEHUM, B TOM YHUCJE C
NpUMEHEHHEM rpaduyecKux MpeicTaBlIeHIH (YCTaHaBIMBaTh, UMEET JIH yPaBHEHUE UM CUCTEMA
YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKO, U Tpoyee).

[Tepexoauth OT clOBeCHOH (GOPMYTUPOBKM 3a7a4u K €€ anreOpandeckod MOJEIH C
MIOMOILBIO  COCTaBJICHUs YpPAaBHEHWS WM CHCTEMBl YypPaBHEHMI, HWHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33Jauy MIOJyYEHHBIN PE3yJIbTaT.



[TpuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLIEHKHU, peliaTh JIUHEHHbIC
HEpaBEHCTBA C OJHOM NEpEeMEHHOM M MX CHCTEMBl, JaBaTh TIpapUUECKyl0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[ToHnMaTh U UCTIONB30BaTh (PYHKIIMOHATIBHBIC TOHATHUS U S3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaueHMsI), ONIPENeNATh 3HaUeHUE (PYHKIMU 110 3HAYEHUIO apryMeHTa, OIpeesTh CBOUCTBA
dbyHKIMY 10 e€ rpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y = kiX, y = X2, y = x3y = |x|, y = VX, onchIBaTh CBOICTBA YHCIOBOI (YHKIMH 110 €&
rpaduxy.

K konmy oOyuenus B 9 kJjacce oOydarommuiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pe3yJbTAThI:

Yuciia ¥ BBIYHMCICHHSA

CpaBHMBATh U YIOPSI0YMBATh pallMOHAJIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

Bemonaare apudmMernueckue ASHCTBHS C pallMOHATBHBIMU YHCIIAMH, COYETasi yCTHBIC U
NUCbMEHHBIE IPUEMBI, BBITIOIHITH BEIYMCICHHS C UPPALIMOHATIBHBIMH YHCIaMHU.

HaxoauTh 3HaueHus CTENEHEN ¢ IeJIbIMU M0Ka3aTeIsIMU U KOPHEH, BHIYMCIIATh 3HAUCHUS
YHCIIOBBIX BBIPAKEHUH.

OkpyrisTh JAE€WCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pe3yJbTaTa BBIYUCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHusI U HepaBEeHCTBA

Periate nuHelHbIE ¥ KBaJpaTHbIC YPAaBHEHUS, yPABHEHHU S, CBOJIAIIMECS K HUM, IIPOCTEHIINe
JIpOOHO-paLlMOHANIbHBIE YPAaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JABYMS MEPEMEHHBIMH U CHUCTEMBI ABYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pemate TekcToBBIE 3amaud  alreOpandeckuM CHOCOOOM C IOMOIIBIO COCTaBJIEHUS
YpaBHEHHSI WJIM CUCTEMBI IBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU.

[TpoBoauTH MpoOCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
pPUMEHEHHEM TpaduuecKrX IpeCTaBIeHNUN (YCTaHABINBATh, UMEET JIM ypaBHEHUE UITU CHUCTEMA
YPaBHEHHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemats nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHHE
HEPaBEHCTB HAa YMCJIOBOW MPSAMOIL, 3aITUCBHIBATh PEIIEHHE C TTOMOIIbIO CUMBOJIOB.

PemaTs cuctembl IMHENHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOIIUE KBAAPATHOE
HEpaBEHCTBO, M300pakaTh peIlIeHHE CHUCTEMBbl HEPAaBEHCTB HA YUCIOBOM NMPSMOH, 3alMChIBATh
peleHne ¢ MOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA MPHU PEIICHUH Pa3IMYHbIX 3a]1a4.

DOyHKIUHA

Pacno3naBate GyHKIMU U3y4eHHBIX BUI0OB. [l0Ka3pIBaTh CXeMaTUYECKH PacIiOIOKEHHE Ha
KOODPJIMHATHO# IIOCKOCTH TpadukoB GpyHkimid Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = ||, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>DDUIHEHTOB, OMUCHBATE CBOHCTBA
GyHKIHIA.

Crpouth U M300pakaTh CXeMaTH4ECKU TpaduKu KBaJpaTHUHBIX (DYHKIMH, OMUCHIBATH
CBOICTBa KBaJpaTUUHBIX (PYHKUINH 1O UX TpaduKaM.

Pacnio3naBate KBagpaTHUHYIO (GYHKLHUIO 110 (OpMYyIIe, IPUBOAUTH IPUMEPHI KBaPATHIHBIX
GYHKIMA U3 peaTbHOM )XU3HU, (PU3UKU, TECOMETPHUH.

YucaoBble MOCIE10BATEILHOCTH H IPOrPecCuH

Pacnio3HaBaTh apu(MeTHUECKYI0 U F€OMETPUYECKYI0 IIPOTPECCUU MPU pasHbIX CIIOCOOAX
3aaHHsL.

BBINONHATE BBIYMCIEHHUS C HUCHOJIB30BaHMEM (GOPMYJ N-ro 4djaeHa apuMeTHUeCKOu u
F€OMETPUYECKON MIPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.



N300pakaTh WieHbl NOCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.
Pemats 3anaun, cBA3aHHBIE C YUCIIOBBIMU I1OCIIEOBATEILHOCTAMHU, B TOM YHUCJIE 3aJ]a41 U3
peaybHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJJACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
o HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThbI pecypesI
1 Yucna u BelunclieHus. PammonanbHbIe o5 1 bu6mmoreka [IOK
qpcIia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.eds00.ru/7f415690
bubmuorexa [JOK
3 YPaBHCHH H HCPABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpaduku. OyHKInu 24 1 https://m.eds00.ru/7f415690
bu6mmoreka [IOK
> Tosroperne 1 0Gobmene 6 1 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME
8 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Ne ni/m OpOrpaMMbL Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0Bpa30OBATENBHBIE
padoTbI padoThI pecypesi
1 Uucna n Beruucnenus. Kpagpartasle 15 bubnnorexka [JOK
KOpHHU https://m.edsoo0.ru/7f417af8
2 Yucna u Beruuciaenus. CTeneHs ¢ 1ebiM 7 bubmuorexa [JOK
HOKa3aTeseM https://m.edso0.ru/7f417af8
3 AnrebpanuecKue BHIPaXKEHHUS. 5 1 bubnuorexa [IOK
KBaaparHbiii TpéxuiieH https://m.edso0.ru/7f417af8
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4 Anrebpandyeckue BbIpaKEHUSI. 15 1 bubmuorexa [JOK
AnrebGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparubie 15 1 bubnmoreka [JOK
YpaBHCHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuorexa [JOK
ypaBHEHHH https://m.edsoo0.ru/7f417af8
bubmuorexa [JOK
7 VYpaBHueHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 DyHKIHH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKupm. uciossie dyricimn o https://m.edsoo0.ru/7f417af8
bu6mmoreka [IOK
10 losTopenue 1 0bodmenHe 6 2 https://m.edsoo.ru/7f417af8
OBHLIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
9 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ie/ioB U TeM K n (uu¢posbie)
n/n NMpPorpaMmblI Bcero 0; TPOILHBIE pﬁaKanecKne o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypes
1 Yucna v BeiunciieHus. JleicTBUTEbHBIE 9 bubnuoteka [JOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHHS C 14 1 bubnuoteka [JOK
OJIHOM MepeMeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubnmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 bubmorexa HOK

https://m.edsoo.ru/7f419d08
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bu6mmoreka [IOK

> Dyt 16 . https://m.eds00.ru/7f419d08
6 YHucnoBble NOCIEA0BATEIBHOCTH 15 1 ﬁggg:?/(;r?elijasﬁ)?ﬁﬂ £419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH 18 1 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOT'PAMME
MNOYPOUYHOE IINTAHUPOBAHUE
7 KIIACC
KounyecTBo 4yacoB JJleKTpOHHBbIE HU(PPOBHIE
Ne i/ Tema ypoka Beero Konrpoubusie IlpakTuyeckune  00pa3oBaTe/IbHbIe
padoTbI padoTbI pecypchl
1 [ToHsiTHE parMOHAIILHOTO YUCIA 1
2 Apudmernueckue TeUCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
3 Apudmernueckue NeiCTBUS C 1
paIoHaIbHBIMU YHCIAMHU
4 ApudmeTrnueckue IeiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
5 ApudmeTrnueckue IeiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 Apudmernueckue NeiCTBUS C 1
paIoHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsa04uBaHUE 1
parMOHATBHBIX YHCEIT
8 CpaBHeHMe, ynops/104MBaHue 1

pallnOHAJIBHBIX YHUCCJI
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CpaBHeHue, ynopsiounMBaHue

J palMOHAIBHBIX YHCEI
10 CreneHb ¢ HaTypajIbHBIM [1OKA3aTEIEM BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM bubmorexa LHOK
https://m.edsoo.ru/7f421382
12 CreneHb ¢ HATYPAIbHBIM MTOKa3aTEIeM bubmorexa LIOK
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM bubmorexa LHOK
https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTYpaJIbHBIM [1OKA3aTEIEM
15 Pemienne oCHOBHBIX 3ana4 Ha JpoOHu,
MIPOLICHTHI U3 PEaTbHON MPAKTHKU
16 Pemrenne ocHOBHBIX 3anat Ha Iipo0wu,
MPOLEHTHI U3 PEATHbHON MPAKTUKHU
17 Pemienne oCHOBHBIX 3ana4 Ha JpoOHu,
MIPOLICHTHI U3 PEaTbHOM MPAKTHKU
18 Pemrenre 0CHOBHBIX 3avz[at1 Ha 1polHu,
MPOLIEHTHI U3 peaTbHOM MPAKTUKU
19 [Ipu3Haku genuMocTu, pa3ioKeHus Ha
MHOXHUTENIHN HATYPaAJIbHBIX YHCEl
20 [Ipu3Haku genuMocTu, pa3ioKeHUus Ha
MHOXHUTEIN HATYPAIbHBIX YUCEIT
21 Peanbubie 3aBucumoctu. [Ipsimas u
o0OpaTHas MPOMOPIHUOHAIEHOCTH
22 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast TPOMOPIIMOHATBHOCTH
23 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanbnbie 3aBucumoctu. [lpsimas u

oOpaTHasi IPOMOPITMOHATBHOCTH
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KonTponbhas pabota no teme

25 " " 1
PanmonaneHbie yncna
bubnmoreka [JOK
26 byKBEHHBIC BbIpasiCHHS . https://m.edsg).ruﬂmlfeec
27 DopMyItbl 1
28 DopMyIbl 1
29 [Tepemennsbie. JlonmycTrmble 3Ha4CHUS 1
MepEMEHHBIX
o | e buems e, | B LOK
OTOGHBIX CIArAEMBIX https://m.edsoo.ru/7f41fafa
g | e e e, | B LOK
OMOGHBIX CIATAEMBIX https://m.edsoo.ru/7f41fd70
[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUH,
32 pacKpbITHE CKOOOK U IPUBEICHUE 1
MOOOHBIX CIaraeMbIxX
[Ipeobpa3oBanre OYKBEHHBIX BBIPDAKEHUH,
33 pacKpeITHE CKOOOK U TIPUBEICHUE 1
MOIOOHBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM 1 bubnmnoreka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPaJIbHBIM 1 bubnmnoreka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f42154e
36 CBoIiCTBa CTETICHU C HATYPaJIbHBIM 1 bubnuoteka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f4218be
bubnmoreka [JOK
37 Mrororert . https://m.edsi.ru/7f42276e
38 MHoOro4ieHsl 1 bubmorexa [TOK

https://m.edsoo.ru/7f422930
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CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
a1 Ciio)keHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182
43 DopMyIIbl COKPAIIEHHOTO YMHOKEHUS BH6JI_HOTeKa HOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHHS BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALEHHOTO YMHOXKEHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAIEHHOTO YMHOXKEHHS BH6H_HOTeKa HOK
https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPAEHHOTO YMHOXKEHHS BH6H_HOTeKa 0K
https://m.edsoo.ru/7f4251d0
48 PaznoskeHre MHOTOWICHOB Ha MHOKUTEIH bubmorexa LIOK
https://m.edsoo.ru/7f423312
49 PaznoxeHre MHOTOUYJICHOB HA MHOYKUTEITH bubmorexa [IOK
https://m.edsoo.ru/7f4237fe
50 PaznosxeHre MHOTOUYJICHOB HA MHOYKUTEIN bubmmorexa [TOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTOUYJICHOB HA MHOYKUTEITN
59 KonTponbHas pabota mo Teme
"Anredpanyeckue BeIpaxeHus "
53 VYpaBHeHue, mpaBuiia Ipeoodpa3oBaHUs

ypaBHEHHUs], PABHOCUIIBHOCTh YpaBHEHUI
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JIuneitHOe ypaBHEHUE C OJJHOM

o4 IIEPEMEHHOM, pellIeHNe TMHEWHBIX
ypaBHEHUI
S5 mepewemot, pemmenne mmmernx Bubmoexa LIOK
o https://m.edso0.ru/7f420482
YPaBHEHHM
JIuneitHOe ypaBHEHUE C OJJHOM
56 MIEPEMEHHOM, pelIeHHe TMHEHHBIX
ypaBHEHUI
o7 Pemrenue 3a1au ¢ moMoIIbI0 YpaBHEHUM bubmorexa [IOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3ana4 ¢ moMOIIBIO YpaBHEHUN bubmmorexa LHOK
https://m.edso0.ru/7f420806
59 Pemenwue 3a1a4 ¢ momMoIes0 ypaBHEHUN bubmorexa [TOK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMOIIbIO YpaBHEHUN bubmmorexa [IOK
https://m.edsoo.ru/7f420e6e
61 JInHenHoe ypaBHEHHE C IByMS bubnuoteka [JOK
NepEeMEHHBIMH U €0 rpaduk https://m.edsoo0.ru/7f427¢c32
62 JInHeliHOEe ypaBHEHME C IBYMs bubnuoreka [IOK
MePEMEHHBIMH U €ro rpaduk https://m.edsoo0.ru/7f427e8a
63 Cucrema IByX JIMHEWHBIX YPABHEHHH C bubnuoteka [JOK
IBYMsI IEpEMEHHBIMH https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU
65 Cucrema 1ByX JTUHENHBIX YPABHEHUH €
JBYMsI TIEPEMEHHBIMU
66 CucreMa IByX JTMHEWHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU
67 Pemenune cucrem ypaBHEHUIA bubmorexa LHOK

https://m.edsoo.ru/7f4284de
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bu6mmoreka [IOK

68 Petenne cucrem ypasHeHHi . https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHI 1 bubmorexa LOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucreM ypaBHEHUH 1
71 Pemenue cucreM ypaBHEeHUH 1
72 Kontponbnas padota nmo teme "JIuHeiHbIe 1 bubnuorexa [JOK
ypaBHEHHS" https://m.edsoo.ru/7f421044
. bubnuorexa [IOK
73 Koopaunara Touku Ha npamoii 1 https://m.edscLJEJ.ru/7f41de76
bubnnorexa [JOK
4 HucIIoBbIE MpOMEsKy TKH . https://m.edsi.ru/7f4ldff2
75 UrcnoBbie TPOMEKYTKH 1
76 Paccrosnue MLy ABYMs TOUKaMH 1
KOOpJAMHATHOU NpSAMOM
77 Paccrosinue MLy ABYMs TOUKaMH 1
KOOPJAMHATHOU NPAMOK
78 [IpssMoyronbHas cucTeMa KOOpAMHAT HA 1 bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucTeMa KOOpIAMHAT Ha 1 bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpadukoB, 3a1aHHBIX 1 bubnnoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 ITpumeps! rpaduKoB, 3a1aHHBIX 1 bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
[Tpumeps! rpadukoB, 3a1aHHBIX
82 bopmynamu .
83 Urenue rpa)ikoB pealbHBIX 3aBUCUMOCTEH 1 E’;/'[ISSJ,I:I;/OH:Z?S(%?‘I:/? f41ea24
84 Urenue rpauKoB peasibHbIX 3aBUCUMOCTEH 1
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bu6mmoreka [IOK

85 Towsrne Qymxum . https://m.edsoo.ru/7f41ef06
86 I'padux GpyHKIIN 1
N . bubnmoreka [JOK
87 CroficTsa dynicumi . https://m.edsoo.ru/7f41f078
N . bu6mmoreka [IOK
88 CoiicTsa dynicumii . https://m.edsoo.ru/7f41f1fe
. bubmuoreka [JOK
89 Jlneiinas pynkuma . https://m.edso0.ru/7f427282
. bubnuorexa [JOK
%0 Jlmseiinas dyniis . https://m.edso0.ru/7f427412
N bubmuorexa [JOK
91 [MocTpoenwue rpaduka TuHEHHON QyHKIIUN 1 https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka IMHEHHON QyHKIIH 1
93 I'padux pynkuum y =[x| 1
94 I'padux pynkumm y =[x| 1
95 'Iflgggp O;zgigliafog(%;f;eg ¥ kuun" / 1 bubmmorexa [TOK
PAMEE P YRR https://m.edsoo.ru/7f41f50a
Bcepoccuiickast mpoBepouHas paboTa
96 HTorosast KOHTpOJIbHAs paboTa / 1 bubnuoreka [IOK
Bcepoccwuiickas mpoBepodHas pabota https://m.edso0.ru/7f429c6c¢
97 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB 1
Kypca 7 kinacca, 00001IeHre 3HaHUH
98 IToBTOpEHME OCHOBHBIX MOHATUIN U METOLOB 1 bubnuoreka [IOK
Kypca 7 ki1acca, 00001IeHIE 3HAHUI https://m.edsoo.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubnnorexka [JOK
Kypca 7 kinacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f42a0e0
IloBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B
100 . 1
Kypca 7 kiacca, 00001eHre 3HaHUIA
101 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1 bubnmnoreka [JOK

Kypca 7 kiacca, 00001eH1ue 3HaHUI

https://m.edsoo.ru/7f42a27a
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HOBTOpCHI/IC OCHOBHBIX ITOHATUH U METOJ0B

bu6mmoreka [IOK

102 Kypca 7 ki1acca, 00001IeHIE 3HAHUI 1 https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5) 0
8 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHBbIE HU(PPOBLIE
Ne /it Tema Ypoka Beero KOHTpOJ’IbeIe HpaKanecKne OﬁpaSOBaTe.]Ibele
padoThI padoThI pecypcbl
1 KBaaparHblii KOpEeHb U3 YUCIIA 1 EH6H_HOTeKa 0K
https://m.edsoo.ru/7f42d452
2 [Tonsitue 06 UppaIMOHAIILHOM YHUCIIE 1 EH6H_HOTeKa HOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKESHUS 1
HUPPAIIMOHATIBHBIX YHCET
4 JlecsTHaHbIC TPUOTHHKCHUS 1
HppalMOHATBHBIX YHCET
5 JlelicTBUTENbHBIC YKCIIa 1
6 CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1
7 CpaBHEHHE IEWCTBUTEIBHBIX YHCEIT 1
8 ApudmeTrueckuil KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHUE BHIA X* = a 1
10 CBoiicTBa apu(PMETHICCKUX KBAAPATHBIX 1 bubnuotexa [JOK
KOpHeH https://m.edsoo.ru/7f42d862
11 CoiicTBa apu(MeTHIECKUX KBAAPATHBIX 1 bubmmoreka [JOK

KOpHEH

https://m.edsoo.ru/7f42d862
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12 [IpeoOpazoBaHme YUCITOBBIX BHIPAKCHUH, 1 bubmuorexa [IOK
COJZICPIKAIIMX KBAJPATHBIC KOPHH https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, 1 Bu6mumotexa [JOK
COJEePIKAIINX KBaIPATHBIC KOPHH https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHue YUCITOBBIX BBIPAKCHUH, 1 bubmuorexa [{OK
COJICPIKAIIMX KBAJPATHBIC KOPHH https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, 1 Bu6mumoteka [JOK
COJEpKAIINX KBaAPATHBIC KOPHH https://m.edsoo.ru/7f42e262
16 CremneHs C 11eJIbIM TTOKa3aTeeM 1 bubmorexa [OK
https://m.edsoo.ru/7f4354a4
CrangaptHas 3anuck uncia. Pasmepst
17 SJ?:;I;;(;};pﬁ(ggzaﬁf{r;oﬁgjw(pﬁeCKHX 1 Bubmzorexa HOK
https://m.edsoo.ru/7f436098
00BEKTOR), IUTUTEITHHOCTH TPOIIECCOB B
OKpY>KaoIlleM MUpe
18 CBOMCTBA CTEIIEHH C IEJIBLIM ITOKa3aTeIeM 1 Bubmorexa LIOK
https://m.edsoo.ru/7f435648
19 CBOIICTBA CTETICHU C IIEJIBIM TTOKa3aTelIeM 1 bubmorexa OK
https://m.edsoo.ru/7f435648
20 CBolicTBa CTETICHH C TICJIBIM ITOKa3aTelIeM 1 bubmmorexa [IOK
https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIIEHH C I[EILIM ITOKa3aTeIeEM 1 bubmaorexa LJOK
https://m.edsoo.ru/7f43599a
22 CBOICTBA CTEIIEHHU C I[EJILIM IIOKA3aTEIEM 1 bubmiorexa LJOK
https://m.edsoo.ru/7f435ed6
23 KBanpaTHblii TpEXuiieH 1
24 KBanpatsblil TpéxuieH 1
o5 PasnoxeHne kBaapaTHOro TpEX4sacHa Ha 1 bubmuoteka [IOK
MHOKHTETH https://m.edsoo.ru/7f42fd38
26 Pasnosxenne kBagpaTHOro TpéXusieHa Ha 1 bu6muoreka [IOK

MHOXHUTCIIN

https://m.edsoo.ru/7f42fd38
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KonTponbhas pabora no Temam

bu6nmoreka [IOK

27 éﬁ;ﬁg iﬁi’;ﬁéﬁzﬁégenel{ﬂ' https://m.edsoo.ru/7f42ec80
bubmuorexa [{OK
28 Aarebpanieckas 1po0e https://m.edscIJlo.ru/7f430382
29 JlomycTuMble 3HAYCHUS IEPEMECHHBIX,
BXOJIAIIMX B alredpanyeckue BhIpaKeHUs
30 JlomycTuMble 3HaYEHUS TIEPEMEHHBIX,
BXOJIAIIUX B aIreOpandecKue BhIPaKCHUS
31 OcHOBHOE CBOMCTBO aJIreOpaniecKou bubmmoreka [JOK
apoou https://m.edsoo.ru/7f4308e6
. bubmmoreka [JOK
32 Coxpaenne apobeit https://m.edsc?(i).ru/7f430a8a
. bubnnorexa [JOK
33 Coxpamenne apobei https://m.edscL)E).ru/7f430f44
. bubmmoreka [JOK
34 Coxpaenne apobeit https://m.edsc?é).ru/7f430f44
35 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bu6nmorexa LIOK
JeNIieHHe areOpandecKux Apooeit https://m.edsoo.ru/7f43128c
36 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U bubmuoreka [IOK
JeNIeHHe areOpandecKux Apooeit https://m.edsoo.ru/7f4315c0
37 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U bubmuoreka [IOK
JeNIeHHe areOpandecKux Apooeit https://m.edsoo.ru/7f4318c2
38 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bu6nunorexa LIOK
JeNIieHHe areOpandecKux Apooeit https://m.edsoo.ru/7f431a20
39 [IpeobOpazoBaHme BRIpAXKEHUH, bubnuotexa [JOK
COJIEp KaIlX anredpandeckue 1poou https://m.edsoo.ru/7f43259c
40 [Ipeobpa3oBaHue BhIpaXKEHUH, bubnmnoreka [JOK
coiep KaIux anredbpandeckue Apoou https://m.edsoo.ru/7f432736
a1 [IpeobOpazoBanme BBIpAXKEHUH, bubnuotexa [JOK

COACPpIKAIINX aAJIT! erqueCKHe IlpOGI/I

https://m.edsoo.ru/7f432736
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KonTponbhas pabora no teme

bu6nmoreka [IOK

42 "AnreOpanueckast 1poop"” https://m.edsoo.ru/7f431d36
43 KBagparnoe ypaBHeHue BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42eela
44 HemnosiHoe kBasipaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOe ypaBHEHUE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42eela
46 dopMyia KOpHEH KBaIpaTHOTO YpaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42f158
47 dopMya KOpHEW KBapaTHOTO YpaBHEHUS BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42{3f6
48 dopMyIia KOpHEW KBaIPaTHOTO YpaBHEHUS EH6H_HOTeKa HOK
https://m.edsoo.ru/7f42f5a4
bu6nunorexa LIOK
49 Teopema Buera https://m.edscL)g.ru/7f42fef0
bubnuorexa [JOK
S0 Teopema Buera https://m.edscﬁ).ru/7f430076
51 Pemenue ypaBHeHuit, cCBOQAILUXCA K bu6nmorexa LIOK
KBaJ[paTHBIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHM, CBOIAIIUXCS K bu6nmorexa LIOK
KBaJ[paTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue qpoOHO-palOHAIbHbIE bubmmnoreka HOK
ypaBHEHHUSI https://m.edsoo.ru/7f4328c6
54 [Tpocreiime ApoOHO-paLlOHATIbHbIE bubmuoreka [IOK
YpaBHEHHUSI https://m.edsoo.ru/7f432b6e
55 Pemnrenre TEKCTOBBIX 3a7a4 C IOMOIIILIO but6mmoreka [IOK
KBaJIpaTHBIX YpaBHEHU https://m.edsoo.ru/7f42f75c
56 Penienne TeKCTOBBIX 3a7a4 ¢ HOMOIILIO bubnunoreka LIOK

KBaJPAaTHBIX YPaBHEHHUU

https://m.edso0.ru/7f42f8f6
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57

58

59

60

61

KontponbHas pabora no teme
"KBanpaTHbsle ypaBHeHuUs"

JInHeHoEe ypaBHEHHE C IByMS
MePEMEHHBIMH, €ro Ipaduk, IpUMepPbI
pelIeHusl ypaBHEHHH B IEJIBIX YUCTIAX

JInHeHoe ypaBHEHHUE C IBYMS
MePEeMEHHBIMH, €ro Ipaduk, IpUMepPbI
pelIeHusl ypaBHEHH B IIEJIBIX YHUCIIAX

JInHeliHOe ypaBHEHUE C 1BYMs
NIEPEMEHHBIMHU, €ro rpaduk, IpuMepbl
pellIeHNs YpaBHEHUH B LEJIbIX YUCIIaX
Pemenue cucrem 1ByX JTUHEHHBIX
YPaBHEHUH C IByMsl IEPEMEHHBIMU

bu6nmoreka [IOK
https://m.edso00.ru/7f4301f2

62

Pemrenne cucreM nByX JIMHEHHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

63

64

Pemenue cucrem 1ByX JTUHEHHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU
[IpuMepsl perieHus: CUCTEM HEMHENHBIX
YPaBHEHUH C ABYMsl IEPEMEHHBIMU

65

66

67

IIpumepsl pemeHns CUCTEM HETMHENHBIX
YpaBHEHUH € ABYMS [IEPEMEHHBIMU

I'pacdmueckas uHTEpIIpEeTaLls YPAaBHEHUS C
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YpaBHEHUH € ABYMS NIEPEMEHHBIMU
I'paduueckas MHTEpIIpeTaLUs YpaBHEHUS C
JBYMsI IEPEMEHHBIMU M CUCTEM JIMHEWHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

bubnuoreka [{OK
https://m.edsoo.ru/7f43d6d6

bubmuoreka [{OK
https://m.edsoo.ru/7f43d6d6

68

69

PelreHne TeKCTOBBIX 33/1a4 C IOMOIIBIO
CUCTEM ypaBHEHHUI
Pemrenne TeKCTOBBIX 33/1a4 C TIOMOIIBIO
CUCTEM YpaBHEHUI
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Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO

70 . 1
CUCTEM ypaBHEHHI
71 UucioBble HEPABEHCTBA U UX CBOMCTBA 1
72 UucioBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO € 0/1HOI nTepeMeHHOI 1
74 JInHeHbIE HEPAaBEHCTBA C OJHOM 1 bubmmoreka [JOK
MIEPEMEHHOMN M UX PELICHHE https://m.edsoo.ru/7f42c692
75 JInHeHbIE HEPAaBEHCTBA C OJHOM 1 bubmmoreka [JOK
[IEPEMEHHOMN M UX PEILICHHE https://m.edsoo.ru/7f42c840
76 JInuennsle Iv{epaBeHCTBa C OIHOU 1
MePEMEHHOMN U X pEeIICHUE
77 Cuctembl TUHEHHBIX HEPABEHCTB C OHOM 1 bubmmoreka [JOK
[IEPEMEHHOMN M UX PEILICHHE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU 1 bubnnorexa [JOK
MEPEMEHHOM M UX peIICHHE https://m.edsoo.ru/7f42cd2c
79 CucreMmsl JH:IHeﬁHbe HEPABEHCTB C OJHOM 1
MIEPEeMEHHON U UX pelIeHHe
80 opanencrBa X cHoTeN o cToR0 ) Butimorera LIOK
Aot https://m.edsoo.ru/7f42c9e4
81 epanencraa X steTen o mcoRo ) Bubmnorera LIOK
mpaMof https://m.edsoo.ru/7f42c9e4
82 'I'<0HTpOJ'II)Ha$I pabora 1o Temam . 1
HepasenctBa. CucteMbl ypaBHEHHIA
bubmmnoreka [JOK
83 Honsmie dyricuun 1 https://m.edS(])lo.ru/7f433c12
84 OO6macTh onpeiesieHust © MHOXKECTBO 1 bubnuotexa [JOK
3Ha4YeHUH PYHKUIUHU https://m.edsoo.ru/7f433d84
85 CriocoOb1 3a1anust PyHKIHIA 1
86 I'padux GpyHKIINN 1
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CaoiicTBa GyHKIIUH, UX OTOOpaKEHHE Ha

87 rpaduke

88 Urenue u noctpoeHue rpaguxkoB GyHKIUN

89 [Tpumeps! rpadukoB GyHKINH,
OTPAKAIOIINX PEaTbHBIE MPOIIECCHI
@OyHKIUY, OMKUCHIBAIOIIUE MPSIMYIO U Bubsmorexa LIOK

%0 00paTHyIO IPONOPIHOHATLHEIE https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpaduKu

91 I'unep6ona

bubmmoreka [JOK
92 ['nmepbona https://m.edsc?(i).ru/7f4343e2
bubnnoreka [JOK

93 Ipaguic pynkum y = x* https://m.edsc%.ru/7f434572
Oynxumu y ¢, y =3C, y =X, y N Xl bubnunoreka LIOK

% rpa(bnqecxoe peI_HUGHI/Ie ypapHeri 1 https://m.edsoo.ru/7f434d38
CUCTEM ypaBHCHUU
[ToBTOpEHNE OCHOBHBIX MOHITUN U

95 METOJ0B KypCOB 7 U 8 KJIacCOB, bu6nmorexa LIOK
06o61ienue 3Hanuii / Beepoccuiickast https://m.edsoo.ru/7f4371aa
MpoBepoyHas pabora

96 HTorosast KOHTpOJIbHAs paboTa / bubmuoreka [IOK
Bcepoccwuiickas mpoBepodHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHUE OCHOBHBIX MOHITUN U

97 METOJIOB KypCOB 7 U 8 KJIacCOB,
000011IeHIe 3HAHUIA

o5 [ToBTOpEHUE OCHOBHBIX MOHITUN U Bubmiorexa [IOK
METOJI0B KyPCOB 7 1 8 kaccos, https://m.edsoo.ru/7f43736¢
000011eHIEe 3HAHMIA
[ToBTOpEHUE OCHOBHBIX MOHITUN U

99 MCTOJI(I))B KypcoB 7 H 8 KJTaccoB, bubmorexa [IOK

000011eHE 3HAHUN

https://m.edsoo.ru/7f437510

26


https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510

[ToBTOpEHNE OCHOBHBIX MOHATUN U

100 METOJIOB KypCOB 7 U 8 KIJIaCCOB 1 bubmorexa LIOK
. ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUNA
IloBTOpEHME OCHOBHBIX IMTOHATHH U
101 MGTOI[(I))B KypcoB 7 U 8 KJIaccoB 1 bubmorexa LIOK
. ’ https://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUHA
IloBTOpEHME OCHOBHBIX ITOHATHH U
102 MGTOI[(I))B KypcoB 7 U 8 KJ1accoB 1 bubmorexa HOK
. ’ https://m.edsoo.ru/7f437858
0000111eHNE 3HAHUNA
OBHIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 102 6 0
9 KJIACC
KosmuecTBo yacos DaeKTpoHHbIE HHUPPOBBIE
Ne i/ Tema YpoKka B KOHTpOJ‘[LHL]e HpaKanecKne 06pa30BaTeJ1bele
cero padoThI padoThI pecypchl
PanmonansHbie yncna, uppaluoHaabHbIC
1 YHclia, KOHEYHBIE U OECKOHEUHEIE 1
JECSITUUHBIE PpOoOH
MHOX€eCTBO IEHCTBUTEIHLHEIX UHCE;
2 JIEVCTBUTEIBHEIE YHCIa KaK O€CKOHEUHBIE 1
JECSITUUHBIE POoOH
BzaumHO 01HO3HAYHOE COOTBETCTBHUE
3 MEX1y MHOXKECTBOM JI€HCTBUTENBHBIX } 1
YUCEJT U MHOXKECTBOM TOUYEK KOOPJIUHATHOM
IpsAMOI
CpaBHeHUE IEHCTBUTENBHBIX YHCET,
4 apudmeTnyeckue AeUCTBUS C 1
MEHCTBUTEILHBIMA YHCIaAMU
5 [TpubmmxE€HHOE 3HAUYCHNE BETUINHBI, 1
TOYHOCTH MPUOIIIKEHUS
6 OxpyriieHne uncen 1
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OkpyrieHue yucen

[Ipukuaka 1 oleHKa pe3yabTaToB

8 BBIYUCIICHUI
9 [Ipukuaka 1 OLEHKa pe3yabTaToB
BBIYHCICHUI
10 JIuneitnoe ypaBHeHue. Pemienue bubmuorex [JOK
yYpaBHEHUI, CBOASILIMXCS K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
11 JIunentnoe ypaBHenue. Pemenue
YPaBHEHUH, CBOJSLINXCS K TMHEHHBIM
12 KBagparnoe ypaBHenue. Pemenue Bbu6moteka [JOK
ypaBHEHHIA, CBOSIIMXCS K KBAJAPATHBIM https://m.edsoo.ru/7f43c542
13 KBagparHoe ypaBuenue. Pemienue bubnnorexa [JOK
yYpaBHEHUH, CBOISIIMXCS K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
14 bukBagpaTHbie ypaBHEHHUS bubmorexa LIOK
https://m.edso0.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHHUS bubmorexa LLOK
https://m.edsoo.ru/7f43c3d0
[IpuMmepsl perieHus ypaBHEHUN TPETbeU U
16 YETBEPTOU CTENEHEH pa3IOKEHUEM Ha
MHOXKHUTETN
IIpuMepsl perieHns ypaBHEHUN TPEThEU U
17 YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha
MHO>KHTEIN
18 Pemenue 1po6HO-paliMoOHaIBHBIX bubmuoteka [IOK
ypaBHEHUIA https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliiOHaNbHBIX bu6muoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemienue TekcTOBBIX 33au anredpandeckum
METOJIOM
21 Pemennie TekcTOBBIX 3a71au anredpandeckum

METOJOM
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Pemenne TekCTOBBIX 3aJa4 anre6pa1/1qec1<I/IM

22
METOJIOM
23 KonrtponbHas pabora o Teme "YpaBHEHUs
C OJIHOM mepeMeHHOM"
24 YpaBHeHuUe ¢ IByMs IEPEMEHHBIMU U €TI0 bubmuorexa [IOK
rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHUE € IBYMS IEPEMEHHBIMU U €TI0 bubmmoreka [JOK
rpadux https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU U €€ pelleHue
27 Cucrema 1ByX JUHEHHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU U €€ pelleHue
8 Cucrema 1ByX JTUHEHHBIX YpaBHEHUI ¢
JBYyMsI IEPEMEHHBIMU U €€ pelleHue
29 Cucrema 1ByX JTUHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pelleHue
Pemenune cucrem 1B aBHEHUI, OJTHO U3
30 KOTOPBIX JII/IHeﬁH(er 3;XHYP 0€ — BTO Hoﬁ Bubmorexa OK
p - & ZIPYT p https://m.edsoo.ru/7f43d23a
CTETeHU
Pemenune cucreMm 1B aBHEHUWI, OJTHO U3
31 KOTOPBIX JIHHeﬁH(ile };Xnyp 0€ — BTO Hoﬁ Bubmorexa OK
p - & ZIPYT p https://m.edsoo.ru/7f43d55a
CTETEeHU
Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3
32 KOTOPBIX JIMHEHHOE, a APyroe — BTOPOH
CTETICHU
Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3
33 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH
CTENEHU
34 I'paduueckas MHTEpIIPETALUS CUCTEMbI

YPAaBHEHUH € JBYMSI IEPEMEHHBIMU
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Pemenne TekCTOBBIX 3aJa4 anre6pa1/1qec1<I/IM

35 1
CrocoooM
36 Pemenne TeKCTOBBIX 33729 areOpandecKum 1
croco6om
37 KOHTpOJ'IBfISUI pabora o Teme "CucreMbl 1
ypaBHEHHH"
38 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA 1
39 UwucioBble HEPABEHCTBA U UX CBOMCTBA 1 bubsmorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 JInHeHbIE HEPAaBEHCTBA C OJHOM 1 bubmmoreka [JOK
[IEPEMEHHOM M UX PEILICHHE https://m.edsoo.ru/7f43af08
a1 JluHeitnbIe HepaBEeHCTBA C OJJHOM 1 bu6nmorexa LIOK
MEPEMEHHOM M UX peIICHHE https://m.edsoo.ru/7f43af08
42 JInHeHbIE HEPAaBEHCTBA C OJHOM 1 bubmmoreka [JOK
[IEPEMEHHOMN M UX PEILICHHE https://m.edsoo.ru/7f43af08
43 Cucremsl J'II:IHCI‘/'IHBIX HEPaBEHCTB C OAHOU 1
MEPEMEHHOMN U X pEeIICHUE
44 CucreMsl J'II\/’IHeI\/JIHI)IX HEpPABEHCTB C OJJTHOM 1
MEPEMEHHOMN U UX pelIeHUe
45 Cucremsl J'II:IHCI\/'IHBIX HEPaBEHCTB C OJHOU 1
MEPEMEHHOMN U UX pelIeHUe
46 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX PEIICHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HepaBeHCTBA U UX PEIICHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEpaBEHCTBA U UX pELLIEHUE 1
50 KBagpaTHble HEpaBEHCTBA U UX pEILLIEHUE 1
51 I'padmueckas nHTEpIpeTalls HEPABEHCTB U 1 bubnmnorexa [JOK

CHUCTEM HCPABCHCTB C ABYMS ICPEMCHHBIMU

https://m.edsoo.ru/7f43b098
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I'paduueckas uHTEpIIpeTallisa HEPABEHCTB U

52 CHCTEM HEPaBEHCTB C JIBYMsI IEPEMEHHBIMHU
53 KonrponsHas pabora o Teme
"HepaBencrna"
54 KBagparnunas ynkius, e€ rpaduk u bubmuorexa [IOK
CBOMCTBa https://m.edso0.ru/7f4396c6
55 KBagparuunas ¢pynkuus, e€ rpaguk u Bu6mumoteka [JOK
CBOWCTBa https://m.edso0.ru/7f439842
56 KBanpatuunas ¢pynkius, e€ rpaduk u bubanoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboma, KOOpIMHATHI BEPIIUHBI bubanoreka [JOK
napa0oJibl, 0Cb CAUMMETPHUH MapadoJIIbl https://m.edsoo.ru/7f439eb4
58 [Tapabo:a, KOOpIUHATHI BEPIIUHBI Bu6moreka [JOK
11apaboJIbl, OCh CHMMETPHUH IapaboJIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboma, KOOpIMHATHI BEPIIUHBI bubnnorexa [JOK
napa0oJibl, 0Cb CAMMETPHUH MapadoIIbI https://m.edsoo.ru/7f43alac
60 [Tapabo:a, KOOpIMHATHI BEPIIUHBI Bbu6moteka [JOK
napaboiIbl, 0Cb CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapa6o:na, KOOpIMHATHI BEPIIUHBI bubmuoreka [IOK
napa0oJibl, 0Cb CAMMETPHUH MapadoIIbI https://m.edsoo.ru/7f43a526
62 [Tapabo:na, KOOpIMHATHI BEPIIUHBI
napadoIIbl, 0Ch CHMMETPHUH 1apadoIbl
63 I'padukn pynkumii: y = kx, y =kx + b,
y=k/x, y=X°, y=vX, y=||
64 I'padpuxu pynxmmii: y =kx, y=kx + b,
y=k/x, y=x*, y=vX, y=[x|
65 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x*, y=vX, y=||
66 I'paduxu pynxmmii: y =kx, y=kx + b,

y=K/x, y=x°, y=vX, y=|x|
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I'paduku pynkmmit: y = kx, y=kx + b,

o y=k/X, y=x°, y=vX, y=[X|

68 I'paduxu pynxmmii: y =kx, y=kx + b,
Fk/x7 FX:’,’ y:VXJ y:|X|

69 Konrponsnas padora no teme "®dynkuun" ]r?tl/tlgg'l;l/(;:\ee}aasg)loorﬁ/7 f43ab34

70 [ToHsiTHE YUCIIOBOI MOCIEOBATETLHOCTH E{tlgg'?/(;;eéjig)orﬁ/? 43066
3ananue NOCIIe0BATEILHOCTH . Bubnmorexa [IOK

71 peKyppeHTHOH (hopMyIIoi u popmyron N-ro hitps://m.edsoo.ru/7f43ebda
4lieHa — '

79 Apudmerndeckas 1 reoMeTprUIecKas Bbu6moteka [IOK
IPOrpeCcCcuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas ¥ reoMeTprUICCKas bubnnorexa [JOK
pOrpeccun https://m.edsoo.ru/7f43f3b4

W | oy s B LOK

P porp e https://m.edsoo.ru/7f43f58a

MEPBBIX N WICHOB

e dopmyitet N-To uneHa apnqnviemqecxon " Bubmorexa IIOK
FEOMCETPHHICCIOMN HPOTPECCHi, CYMMBbI https://m.edsoo.ru/7f43ef2c
MEPBBIX N WICHOB

6 dopmyiel N-To uneHa apnqnviemqecxon " Bubmorexa LIOK
FEOMCETPHHICCIOMN HPOTPECCHi, CYMMBbI https://m.edsoo.ru/7f43f0c6
MEPBBIX N WICHOB

| Someymn e e BiGaiorsa LOK

P porp » O https://m.edsoo.ru/7f43f72e

MEPBBIX N YICHOB
dopmyIsl N-To diIeHa apmblxiemqecxon u Bubmorexa OK

78 T€OMETPHUECKON MTPOTPECCUi, CYMMBI

IIEPBBIX N YJICHOB

https://m.edsoo.ru/7f43f8a0
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79

N3o0paxkeHue 4ieHoB apuhMEeTUIECKON U
Ir€OMETPUYECKON ITPOrpeCCUi TOUKaMH Ha
KOOPJIUHATHOMN TIOCKOCTH

80

N3o0pakeHue 4ieHoB apuhMEeTUIECKON 1
Tr€OMETPUYECKON IIPOrPECCU TOYKAMU HA
KOOPJIUHATHOMN TIOCKOCTH

81

JIMHEHBIN ¥ SKCTIOHEHIIMAIbHBIA POCT

82

83

Cno’kHbI€ TPOLIEHTHI

CnoxXHEIe IMPOUCHTLI

bub6nmmoreka [IOK
https://m.edsoo.ru/7f43fe0e
bubnunoreka LIOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas padora no teme "Hucnosble
OCIEN0BATEILHOCTH"

bubnunoreka LIOK
https://m.edsoo.ru/7f4404f8

85

86

87

88

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3alMs 3HaHui. 3aIIHCh,
CpaBHEHUE, ICUCTBUS C ACHCTBUTEILHBIMHU
YHCIIaMU, YUCIIOBAs TIpsiMast

[ToBTOpenue, 0600IIEHNE U
cucreMaru3anus 3HaHui. [IporeHTsl,
OTHOILIEHUS, IPONIOPLIU

[ToBTOpenue, 0600IIEHNE U
cucteMarusanus 3HaHui. OKpyTrieHue,
MPUOIMKEHUE, OTICHKA

[ToBTOpenue, 0600IIEeHNE U
cUCTeMaTHu3aIus 3HaHuM. Pelienue
TEKCTOBBIX 3aJ1a4 apU(PMETUUECKUM
CII0COO0M

bu6nmnorexa LIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, 0600mEeHNE U
cHCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 33/1a4 apU(PMETHIECKUM
CII0COO0M

bubmuoreka [{OK
https://m.edsoo.ru/7f443cd4
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[ToBTOpEeHmE, 0000IIEHNE U
cucreMaTu3anus 3Hanui. Pemenue

bubnunoreka LIOK

%0 TEKCTOBBIX 3a7a4 apu(pMETHUCCKIM https://m.edsoo.ru/7f443fea
CrocoooM
[ToBTOpEeHUE, 0600IICHNE 1

91 cucteMaTtuzanus 3Hanui. [IpeobpazoBanue bubmuorexa [IOK
areOpandecKuX BhIPAKEHHM, JOIMYCTHMBIC https://m.edsoo.ru/7f4441ca
3HAYCHUS
[ToBTOpeHME, 0000IIEHNE U

92 cucremaru3anws 3HaHui. [IpeoOpazoBanue bubmmoreka [JOK
anreOpanyecKux BhIPaKECHUH, TOMYCTUMBIC https://m.edsoo.ru/7f444364
3HAYCHUS
[ToBTOpEeHME, 0600IICHNE 1

93 cucremMaru3anus 3HaHui. [IpeoOpazoBanue bu6mmoteka [JOK
areOpanvIecKiX BBIPAKEHUH, TOMYCTHMBIE https://m.edsoo.ru/7f444612
3HAYCHUS
[ToBTOpEeHME, 0000IIEHNE 1

94 cucremaru3anus 3HaHuH. [IpeoOpazoBanue bubmmoreka [JOK
areOpandecKuX BhIPAKEHHM, JOITYCTHMBIC https://m.edsoo.ru/7f444a94
3HAYCHUS
[ToBTOpeHue, 06001IeHNE 1

95 cucremaTtusanus 3Hanuii. OyHkuuu: bubmuorexka [JOK
MOCTPOCHKE, CBOMCTBA N3YUYCHHBIX https://m.edsoo.ru/7f444c56
byHKIMIA
[ToBTOpenue, 0600IIEHNE U

9% cucremartusanus 3Hauui. yHkuum: bubnnorexa [JOK
MMOCTPOCHHE, CBOMCTBA N3YICHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpEeHUEe, 06001IeHNE 1

97 cucrtemaTtusanus 3Hanuil. OyHkuum: but6mmorekxa [IOK

IIOCTPOECHHE, CBOMCTBA N3YyYEHHBIX
byHKIHIT

https://m.edsoo.ru/7f44516a
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98

99

100

101
102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpEeHmE, 0000IIEHNE U
cucremaTtusanus 3Hanuil. OyHkuum:
MIOCTPOCHHE, CBOMCTBA N3YYCHHBIX
GbyHKIUH

[ToBTOpEeHUE, 0600IICHNE 1
cucteMaTtu3anus 3Hanui. [ padudeckoe
pelieHre ypaBHEHUM U UX CUCTEM

[ToBTOpeHUE, 0600IICHNE 1
cucteMaTtu3anus 3Hanui. [ padudeckoe
pelieHrue ypaBHEHUM U UX CUCTEM

HToroBast KOHTpOJIbHASA padoTa
O000111eHIE U CUCTEMATH3AIU 3HAHUI

102

bubnunoreka LIOK
https://m.edsoo.ru/7f4452¢e6

bubnunorexa LIOK
https://m.edsoo.ru/7f445516
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KUIIACC
Kon .
poBepsIEMOro IIpoBepsiemble NpeiMeTHbIe Pesy.IbTaTbl 0CBOeHUsl OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 BoimonHsaTe, coderas  yCTHbIE W NHCbMEHHBIE  HPUEMBI,
' apudmeTnyecKre AeMCTBUS C pPallMOHAIbHBIMU YHUCIAMHU
HaxonuTh  3HaueHWs  YHCIOBBIX  BBIPQKEHWM,  MPUMEHATH
1.2 pa3Ho00pa3HbIC CITOCOOBI U MPUEMBI BRIYMCIICHUS 3HAUCHUH JPOOHBIX
BBIPAXEHHI, COIepKaluX OOBIKHOBEHHBIE U AECATUYHBIC ApOoOU
[lepexonuts oOT oAHON ¢OpMBI 3amMcu 4YHCENl K Jpyroi
13 (mpeoOpa3oBbIBaTh  JECATHUYHYIO JApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTHU, B OECKOHEUHYIO
JECATUYHYIO APOOb)
1.4 CpaBHUBATH U YIOPSAIOUYNBATH PALIMOHAIBHBIE YUCIIA
1.5 OKpyriATh yncia
BBINONMHATE MPUKUIKY U OLEHKY pe3yJibTaTa BBHIYMCICHU, OLIEHKY
1.6 3HQYEHW YUCJOBBIX BBIPAKCHUN. BBINOMHATH JIEUCTBUS €O
CTEMEHSAMHM C HaTypaJIbHBIMU MTOKA3aTEISIMU
17 [IpuMeHATh NpU3HAKU JEIUMOCTH, pa3JIOKEHHUE Ha MHOKHUTENIU
HATypaTbHBIX YHCET
Pemate mpakTUKO-OPUEHTHUPOBAHHBIC 3a/layd, CBS3aHHBIE C
OTHOLIEHUEM  BEIWYMH,  MPOMNOPIUOHAIBHOCTBIO  BEJIMYMH,
1.8 MPOIICHTAMH, HHTEPIPETUPOBATh PE3yIbTaThl pEUIEHUs 3aJad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX
00BEKTOB
2 AnrebpanuecKue BbIPAXKEHUS
21 Hcnonp3oBaTh anreOpanyecKkyr0 TEPMHHOJOTHIO W CHMBOJHKY,
' MIPUMEHSATH €€ B MPOIECCe OCBOCHUS YIeOHOT0 MaTepurasia
29 Haxomute 3HaueHusi OyKBEHHBIX BBIPOKCHMM TPU 3aJaHHBIX
3HAUYEHUSIX MTEPEMEHHBIX
23 BremonHaTe mpeoOpazoBaHUsl IENOTO BBIPAXKEHHS B MHOTOWICH
MIPUBEICHUEM TTOJOOHBIX CIAraeMbIX, PACKPBHITHEM CKOOOK
BrITIOTHATE YMHOXKEHUE OJTHOWICHA HA MHOTOWIECH U MHOTOWIEHA Ha
24 MHOTOYJIEH, MPHUMEHSTHh (OpPMYNBl KBajpara CyMMBI U KBajpara
pPa3HOCTH
OcCyHiecTBISTh  Pa3jOKEHHE MHOTOWIEHOB HAa MHOXHUTEIU C
2.5 MTOMOIIIBIO BRIHECEHHUS 33 CKOOKH OOIIEr0 MHOXHUTEIS, TPYIITUPOBKH
ClIaraeMbIX, MPUMEHEHHS POPMYI COKPAIIEHHOTO YMHOKECHHUS
26 [TpumensTh mpeoOpa3zoBaHUS MHOTOUJICHOB JIJISl PEILICHUS PasIHHEIX
3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
27 Ncnonp30BaTh CBOWMCTBA CTENEHEW C HATYpPaJIbHBIMU MOKA3aTEIIMHU
' JUTSI IpeoOpa3oBaHsl BRIPAKEHUN
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3 VYpaBHEHUs U HEpAaBEHCTBA
Pemate nuHEHHbIE ypaBHEHHS C OJHOW IMEPEMEHHOH, MPUMEHSS
3.1 IIpaBHJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY €MY.
[TpoBepsTS, SIBJISETCS JIM YUCIO KOPHEM YPAaBHEHUS
32 HpI/IMeHﬂTUb rpa¢puyeckue MEeTOJbl IPU PpEIIEHUH JMHEHHBIX
YpaBHEHHI U X CUCTEM
33 Ho;{GvaaTL IpUMEpPhl Map 4YHUCEJN, SBIAIOLIUXCS PELICHUEM
JMHEHHOrO ypaBHEHHUS C JIBYMsI IEPEMEHHBIMU
CrtpouTh B KOOPIMHATHON INIOCKOCTH I'pa UK JIMHEHHOTO ypaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; TIOJIB3YACh TPaUKOM, IPUBOAUTE TPUMEPHI
peLIeHHs] YpaBHEHMUSI
35 Pemate cucreMbl JByX JIMHEWHBIX YpPaBHEHMH C  JByM:A
' IIEPEMEHHBIMH, B TOM YHUCIIE IpauyecKu
CocTaBiaTh U pelaTh JMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHIA 0 YCIOBHIO 33/1a4H, HHTEPIPETHPOBATH B COOTBETCTBUH
C KOHTEKCTOM 33J1a4yM MOJIy4YEHHbIH pe3yabTaT
4 Koopaunats! u rpadguku. OyHKIIMN
N300pakaTb Ha KOOPJIMHATHOM MpPSIMOl TOUKH, COOTBETCTBYIOIIME
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, MHTEpPBaJbl, 3alllChIBATh
YHCIIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe
42 OTtmeuyaTb B KOOPAMHATHOM IUIOCKOCTH TOYKHM 110 3aJJaHHBIM
KOOpJMHAaTaM
43 Crtpouts rpaduku TUHEHHBIX QyHKIMH. CTpouTh rpadux GyHKIUN Y
' = [x]
OnuceiBaTh ¢ MOMOIIBI0 (PYHKINN W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpEMS, DPACCTOSHUE, LIEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIIBHOCTD, BpeMsi, 00BbEM padbOThI
4.5 HaxoauTs 3HaueHue QyHKIMH 110 3HAYEHHIO €€ apryMeHTa
[Tonumars rpaduueckuii crnoco0 TMpencTaBICHUS M aHaIU3a
4.6 uHpOpMAalLlMU, W3BJIEKATh M HHTEPIPETUPOBaTh HH(POPMALMIO U3
rpauKOB peaqbHBIX MPOIIECCOB U 3aBUCUMOCTEH
8 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiembie Npe1MeTHbIe Pe3y.IbTaThbl 0CBOEHUs OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna U BBIYUCICHUS
Hcnonp3oBaTh  HaualbHbIE  MPEACTABIEHUS O  MHOMKECTBE
11 JeMCTBUTENBHBIX YUCET JUIsl CPABHEHUS, OKPYTJICHHUS U BBIYMCIICHUH,
n300pakaTb JEHCTBUTENBHBIE YHUCIIA TOYKAMU HAa KOOPIMHATHOM
IPsIMOI
[TpuMeHATh TOHATHE apUPMETHYECKOr0 KBaApaTHOIO KOPHS,
19 HaXOAUTh KBaJpaTHblE KOPHM, MCIOJIB3Yysl INPU HEOOXOIUMOCTH
' KaJIbKYJIATOD, BBITOJIHATh npeodpa3oBaHus BBIpa)KEHU,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIONIb3Ysl CBOWCTBA KOPHEH
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1.3

2.1

2.2

2.3
2.4

3.1

3.2

Hcnonp30BaTe 3amucy OONBIIMX M MANBIX YHCEN C MOMOIIBIO
JECATUYHBIX Opobeii u cTenenei yrcina 10

AnredpanuecKue BHIPAKCHHS

HpI/IMeHHTB IOHATHUC CTCIICHHU C ILCIBIM II0Ka3aTCJICM, BBIIIOJIHATH
Hp606pa3OBaHI/I$I BBIan(eHHﬁ, coacpxKamunx CTCIICHU C LEJIbIM
IIOKa3aTcjiIcM

BBIMONHATE  TOXIECTBEHHBIE MPe0oOpa30BaHUs  pallMOHAIBHBIX
BBIPQKCHUH Ha OCHOBE IPABHJI JCHCTBHH HaJ MHOTOWICHAMH WU
anreOpanyecKuMH Jpo0sMu

PacknanpiBaTh KBaApAaTHBINA TPEXUICH HA MHOKUTEIN

[TpuMeHsTH IpeoOpa30oBaHUs BBIPAKEHUM I PEIICHUS Pa3IUUHbIX
3a/1a4 U3 MaTeMAaTHKHU, CMEXXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH
YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M pPalMOHAIBHbBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs
IIEPEMEHHBIMU

IIpoBoauTh mpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUH M CUCTEM
YpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJcTaBIeHUN (YCTaHABJIMBATh, UMEET JIU YPABHEHHE WM CHCTEMA
YpaBHEHMH peleHUs], €CIIU UMEET, TO CKOJIBKO, U IIpouee)

3.3

3.4

4.1

[Tepexoaute OT cJOBeCHOM (OPMYTUPOBKM 3akadun K e
areOpanyeckoi MOJENN C MOMOUIbIO COCTABICHUS YPAaBHEHUS WUIIH
CUCTEMBl YPAaBHEHMH, WHTEPIPETUPOBATE B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l MOJTY4YEeHHbIN pe3ynbTar

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UIl CPAaBHEHUS,
OLICHKH, peIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHONW U UX
CHCTEMBI, 1aBaTh rpa)uuecKyro MILUTIOCTPALINIO MHOKECTBA PEeILICHHH
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIINU

[Tonumath M UCHOJB30BaTh (DYHKIMOHAIBHBIE MOHATUS U S3bIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OINpPENeNATh 3HAYCHHE
(GYHKIMY 110 3HAYEHUIO apryMeHTa, ONpPEeeNaTh CBOMCTBA (DYHKIIUU
o e€ rpaduky

4.2

k/x

Ctpouts rpaduku dJIeMEHTApHBIX QYHKIIMA BHJIA:
y=k/x

y

, Y =X%, ¥y = X3, Y = [X|, onuckIBaTh CBOMCTBA YUCIOBON (PYHKIIMHU 1O €€
rpaduKy

9 KJIACC
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Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yucna v BEIUUCICHUS

11

1.2

1.3

CpaBHI/IBaTB U ynopsaaodyuBaTbhb pallMOHAJIBHBIC M UPppalllMOHAJIBHBIC
qucia

BeImonHsATE apudMeTHIecKue NeHCTBUS ¢ pallMOHATLHBIMU YHUCIAMH,
co4YeTasi yCTHbIE M MUCbMEHHBIE MPUEMBI, BBITIOJHATH BHIYUCIICHUS C
MppalrOHaJIbHBIMHA YU CIIAMU

HaxonuTth 3HaueHUs CTENEHEW C LEIbIMU MOKa3aTeIs MU U KOPHEH,
BBIYUCIIATH 3HAYCHUST YUCIIOBBIX BBIPAKEHUHN

1.4

OprFJI?ITI) I[GflCTBHTGJII:HLIG qucia, BBIIIOJIHATH IMPUKUIAKY
pe3yibTaTra BLI‘{I/ICJ'IGHI/II‘/'I, OLICHKY YMCJIOBBIX BLIpa)KeHI/Iﬁ

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

2.2

2.3

2.4

2.5

2.6

Pemare nMHENMHbIE W KBaJpaTHbIE YypPaBHEHUS, YpPaBHEHUS,
CBOJISILLIMECS] K HUM, ITPOCTEHIINE APOOHO-PALlMOHAIIbHBIE YPABHEHUS

Pemate cucteMsl IByX JIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHHM, B KOTOPBIX OJJHO YPAaBHEHHE HE SABJIACTCS
JIMHEWHBIM

Pemate TekCcTOBBIE 3aaUN AreOpandecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBIICHUS] YPAaBHEHUS WJIM CHUCTEMBI JIBYX YpaBHEHHH C JByMs
NEPEMCHHBIMU

IIpoBOAUTE MIPOCTEHININE WCCIECAOBAaHUA YPAaBHEHUM U CUCTEM
YpaBHEHHH, B TOM 4YHCI€ C NOPUMEHEHHEM TIpapuuecKux
npecTaBiIeHui (Hampumep, yCTaHaBIUBaTh, UMEET JIU ypaBHEHHE
WIM CHCTEMA YPaBHEHUM pellieHus], €CII UMEET, TO CKOJIbKO)

Pemrate  nmHeitHBIC HCPaBCHCTBA, KBAaApPATHLBIC HCPABCHCTBA,
I/I306pa)l(aTB PCHICHUC HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3aI1MChIBaTb
PEIICHUC C TOMOIIIBIO CUMBOJIOB

Pemate cucTeMBI JIUHEHHEIX HCPaBCHCTB, CUCTEMbLI HCPABCHCTB,
BKJIFOUAIOMIUEC KBAaAPATHOC HEPABCHCTBO, I/1306pa)KaTL peuIcHuc
CHUCTEMBbI HCPABCHCTB HA YHCIOBOM HpHMOﬁ, 3alMUChIBATh PCUHICHUEC C
IIOMOIIBIO CHMMBOJIOB

2.7

Hcnons30BaTh HCPABCHCTBA MPHU PCHICHUHU PA3JIMIHBIX 3a/1a4

OyHKIMHU

3.1

3.2

PacrioznaBate  QyHKIMH ~ W3y4yeHHBIX  BHAOB.  [lokaspIBaTh
CXEMaTHUYECKH pACIOJOXKEHHEe Ha KOOPAWHATHON  TUIOCKOCTH
rpadukoB QyHkiui Buma: Y=kX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCHUMOCTH OT 3HaueHUH Kod((UIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKIHHA

[Toka3piBaTh CXEMATHYECKH pACIOJNOKEHUE Ha KOOPAWMHATHOU
IUIOCKOCTH TpadukoB GyHKUMN Buga Y = VX, Y = |X| U ONUCHIBAThH
cBoMcTBa (PyHKITUHT

3.3

Crpouth M u300paXkaTb CXEMATUYECKH TIpadUKH KBaJApaTHUUHBIX
(GyHKUUH, OMMUCHIBATH CBOWMCTBA KBAAPATHYHBIX (DYHKIMH MO MX

rpadukam
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Pacno3naBaTh KBaJpaTU4HylO0 (GYHKIUIO 1O (Gopmyse, MPUBOIUTH

3.4 IpUMEpPbl KBAAPAaTUYHBIX (DYHKIMA M3 peasbHON XKHU3HH, (HU3UKH,
reOMEeTpUH

4 Apudmernyeckasi 1 TeOMETpHYECKast IPOTPECCUU

41 PacriosHaBaTh apuMETHUECKYI0 M TEOMETPHUYECKYIO IPOTPECCHH
IIPH Pa3HbIX CIIOCO0AX 3aTaHws
BBINONHATE BBIYMCICHUS C UCMOJIBb30BaHHMEM (opMyn N-TO YiieHa

4.2 apu(pMETHIECKON ¥ TEOMETPHUYECKOI MPOrpeccuii, CyMMBbI IEPBBIX N
YJICHOB

43 N300paxkatsb | MICHBL  MOCHEJOBATENBHOCTH  TOUKAMH  HA
KOOPJMHATHOM IIOCKOCTH
Pemrats 3a1aun, CBsI3aHHBIE C YNCIOBBIMU TTOCIIEOBATEIIEHOCTSIMH, B

4.4 TOM 4YHCIE 3aJadydl W3 pPEATbHOW JKM3HH (C HCIOJIb30BaHUEM

KaJIbKYJISITOPa, IHU(PPOBBIX TEXHOJIOTHIA)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Uucna ¥ BBIYUCIICHUS

JlpoOu OOBIKHOBEHHBIE M JIECATHUYHBIE, TIEPEX0/ OT OJHON (OPMBI 3aMUCH

11 npobeit k apyroil. [loHsTHE palMOHaNbHOrO 4YMCia, 3allCh, CPaBHEHUE,
YIOPSA0YMBAHUE PALIMOHAIIBHBIX YHCEI

19 Apudmernueckue AeHCTBUS C pallMOHAIBHBIMY YHcliaMu. Pemienne 3anayu u3
peasibHOM MPAaKTUKK HA YacTH, Ha IpOOH

13 CreneHpb C HaTypajbHBIM IIOKa3aTelleM: ONpeieNeHHe, NpeoOpazoBaHKe
BBIPAKEHUI HA OCHOBE ONpPEeNICHNUs, 3aITUCh OOJIBIIUX YUCEI

14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUIE MPOILICHTOB.
Tpu ocHOBHBIE 33/1a4u Ha IPOLIEHTHI, PELICHHE 3aJa4 U3 PEAJIbHOM TPAKTUKU

15 IIpumeHeHne TPU3HAKOB JEIMMOCTH, pAa3JIOKEHWE Ha MHOXHUTEIN
HaTypaJIbHBIX YHCEI

16 PeanbHble  3aBucMMOCTH, B TOM 4ucie TpsMas Hu  oOpaTHas
IIPONOPLIMOHAIBHOCTH

2 AnrebpanuecKue BbIPAKCHHS

21 IlepemeHHbIE, YMCIOBOE 3HAUEHHE BBIPAKEHUS C IEpeMEeHHO. [lonmycTrmble
3HAYEHUS IepEMEHHBIX

29 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIIHI.
Brruucnenus mo popmynam

23 [IpeoOpazoBanrie OYKBEHHBIX BBIPRKCHHH, TOXICCTBEHHO pPaBHBIC
BBIPAXKCHUS

2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM

25 Onnounensl 1 MHOTOUWIEHB. CTeneHb MHOTOWIEeHA. ClloKEeHUE, BRIUUTAHUE,
YMHOKE€HIE MHOTOYJIEHOB
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@opMyJibl  COKpAIIEHHOTO YMHOXKEHHS: KBaJpaT CYMMbl W KBajapaT
2.6 pasHoctu. DopMyna pasHOCTH KBaapaToB. Pa3nojkeHHe MHOTOYJICHOB Ha
MHOKHUTEIN
3 YpaBHeHUst
31 VYpaBHeHHE, KOPEHb YPABHEHHS, NpaBUia peoOpa3oBaHusl ypaBHEHHUS,
PaBHOCHJIBHOCTh YPaBHEHUH
32 JInHeliHOE ypaBHEHHE C ov;[Hop”I nepeMeHIEOI?I, YUCJIO KOPHEH JIMHEWHOIO
yYpaBHEHMsI, PELIEHNE JIMHEMHbBIX YpaBHEHUIN
33 CocraBnenue ypaBHCE—II/If/'I 10 YCIIOBHIO 33aJauu. PeleHne TeKCTOBBIX 3a/1a4 €
MOMOIIIBIO YPaBHEHUN
3.4 JluneliHOe ypaBHEHHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk
Cucrtema JIByX JMHEHHBIX YpaBHEHUH C JABYMsS INepeMEHHbIMH. Pemenue
35 CHCTEM ypaBHEHHH ClIOCOOOM MOACTaHOBKH. [IpuMephl penieHns TeKCTOBBIX
3aJau C MOMOIIbIO CUCTEM ypaBHEHUN
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopaunara Touky Ha IpsaMoit
42 ‘{chogme IpOMEXYTKH. PaccTosiHue Mexay AByMs TOUKaMU KOOPAXHATHON
PSIMOiA
43 [TpsmoyronbpHas CHCTEMa KOOPAHHAT, OCH Ox u Oy. Abcuucca u oparHATA
TOUYKH Ha KOOPJMHATHON IJIOCKOCTH
44 [Ipumepsr Fp%(l)I/IKOB, 3ajaHHBIX (opMynamu. UteHue rpadukoB peanbHbBIX
3aBUCUMOCTEH
4.5 ITonsarue gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIHIMA
4.6 Jluneiinas gynkuus, e€ rpaduk. I'padux pyHkum y = [x|
47 Fpa(bnqecE(oe pellcHUe JMHEHWHBIX YPaBHEHUMM U CHUCTEM JIMHEMHBIX
ypaBHEHHH
8 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Uucna v BIYUCTIEHUS
11 KBanpatusiii kopeHb u3 uyucna. [loHsTue 00 HppalMOHAIBHOM YHCIIE.
JlecsaTHUHBIe TPUOJIMKEHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHYecKMX KBAJpPATHbIX KOpHEH M WX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIpaKEHUH " BBIYUCIICHUSIM.
JIeNCTBUTENBHBIE YnCIIa
13 CreneHsb ¢ 1ebIM MOKa3aTeseM 1 e€ cBoiicTBa. CTanaapTHAs 3allUCh Yucia
2 AnrebpanyuecKue BbIPAKCHHS
21 KBagpaTHblif  TpEéxuiieH, pa3jokKeHHe KBaJpaTHOro TpEXWwIeHa Ha
MHOXKHUTEITN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO ajredpandeckoi qpoou
2.3 Crnosxenue, BBIYUTaHUE, YMHOXKEHHUE, JICJICHHUE alreOpandecKkux Ipooeit
24 ParmonanbHble BEIpaXKEHUS M UX ITpeoOpa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
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31 KBagparnoe ypaBHeHme, (opmyia KOpPHEH KBaJpaTHOTO YpaBHEHHSI.
Teopema Buera
3.2 Pemenue ypaBHeHM, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM
3.3 [Tpocreiime ApoOHO-paLlMOHATBHbBIE YPAaBHEHHS
I'padmueckas mHTEpIIpETALlUS YPABHEHUH C IBYMS TIEPEMEHHBIMU U CHCTEM
3.4 JTUHEHHBIX YpaBHEHH ¢ IByMs epeMeHHbIMU. [IpuMepsl penienus cucteM
HEJIMHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 33729 aNreOpandecKum crocooom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OAHOM EPEMEHHOM
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU NMEPEMEHHON
4 OyHKIMH
41 [Monstre Qyakmuu. OOIACTH ONpeNeNeHUS W MHOXECTBO 3HAYCHHMA
¢bynkuu. CriocoObl 3ajaHus PYHKIMIMA
4.2 I'paduk ynkuuu. YreHue cBOHCTB GyHKINH 1O e€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKIIHIA, OTpakKAIOIMIUX peaTbHble IPOIECCH
44 OyHKIMK, ONUCHIBAIONIME MPSAMYI0 U OOpaTHYI MPOMOPLUOHAIBHBIE
3aBUCHUMOCTH, UX TpaduKu
4.5 @yHKIUu y =X% y = X’
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BIYUCICHUS
11 PanmonanbHple uMcia, UppalMoOHATBHBIC YHCIA, KOHEUHbIE W OECKOHEYHBIC
JECATHYHBIE IPOOH
MHOXeCTBO  JEHCTBUTENBHBIX  4YMCEN, JIEUCTBUTENIbHbIE YHCIA  Kak
12 OEeCKOHEUYHEIE ﬂeCﬂanHI{e npobu. B3amMHO 0OmHO3HAYHOE CO(V)TBeTCTBI{e
MEXIYy MHOXECTBOM JEHCTBUTENBHBIX YHCEA M KOOPJAUHATHOM MPSIMOU.
CpaBHEHHE ICHUCTBUTENBHBIX YHACEIT
1.3 ApudmeTndeckne IeiCTBUS ¢ NeHCTBUTENbHBIMHI YUCIAMU
W3mepenust, mpuOivkeHus, OlleHKU. PazMepbl 00bEKTOB OKPYXKAIOIIETO MHUPA,
14 JUIUTEILHOCTh MPOLECCOB B OKpyXkatoniem mupe. [IpubnmxéHHoe 3HadeHHe
BEJIMYMHBI, TOYHOCTH NpubImxkenus. OkpyriaeHue uncen. [Ipukuaka u oreHka
pe3yIbTAaTOB BHIYUCICHUN
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM
2.3 KBangparnoe ypaBHeHue. Perienue ypaBHeHUM, CBOJSALIMXCS K KBAAPATHBIM
24 BHKB"a;[pavTHoe YPaBHCHHUE. IIpuMepsl pelIeHHs ypaBHEHUM TPETbEH U
4yeTBEPTOM cTerneHell pa3nokeHueM Ha MHOXKHUTETN
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2.5 Pemenue qpoO6HO-paninoHaIbHBIX YPAaBHEHHI

2.6 CucTtembl ypaBHEHUT

2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMH | €T0 rpaduk

2.8 Perenuie cuctem IByX JTUHEHHBIX YpaBHEHUH C ABYMS IIEPEMEHHBIMU

29 PemeHUI/Ie CUCTEM JIBYX YPaBHEHMIi, OJIHO U3 KOTOPBIX JIMHEHHOE, a APYyroe —
BTOPOH CTeTeHn

2.10 I'padpuaeckas mHTEpIpETALIMS CHCTEMBI YPAaBHEHUH C ABYMSI IEPEMEHHBIMH

2.11 Pemenne TekCTOBBIX 3a7a4 anreOpanyeckuM CriocoooM

2.12 YuciioBbie HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenre mMHEHHBIX HEPABEHCTB C OJTHON MTEPEMEHHOM

2.14 Pemenue crucrem JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN

2.15 KBaapatHbie HEpaBEeHCTBA

216 I'padmueckas wHTEpHpeTanysi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
MePEeMEHHBIMH

3 OYHKIIH

31 KBanparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, koopauHAaThI
BEPIIUHEI TapadoIIbl, OCh CAMMETPUHU TTapa0OJITbI

3.2 I'paduku dpynkimii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku dpynkimii y=K/X, y = X° u ux cBoiicrpa

3.4 I'padukm GyHkumii , u ux cBoicTBa

4 YucnoBbie OCIEI0BATENHHOCTH

41 Omnpenenenue U crocoObl 3a/1aHUs YUCIOBBIX MOCIEA0BATENbHOCTEN. 3aganme
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioit U Hhopmysioit N-ro uieHa

42 Apudmernueckass mnporpeccus. Dopmynabl N-ro wieHa apuPMETHUYECKOi
MIPOTPECCUH, CYMMBI TIEPBBIX N YICHOB

43 ['eomeTrpuueckass mporpeccus. DopMynbl N-ro djIeHa TE€OMETPUUYECKOM
MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

44 N306paxkenne uneHOB apu(pMETHUYECKOW U T'eOMETPUYECKON mporpeccuit
TOYKaMU Ha KOOPAMHATHOU TUIOCKOCTH. JINHENHBIN U DKCIIOHEHIIUAJIbHBIN POCT

4.5 Crno’xHble MPOLIEHTHI

INPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOH OBPA30BATEJIBHON NPOT'PAMMbBI OCHOBHOI'O

OBHIET'O OBPA3OBAHUA
Kon IIpoBepsiemble TPeOOBAHMSA K MPEAMETHBIM pe3yJbTaTaM
NPOBEPsIeMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/ibHON MPOrpaMMbl OCHOBHOTO
TpeOoBaHus o0mero odpasosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATHUSMU: MHOXKECTBO, IOJMHOMKECTBO,
orepanuy HajJ MHOKECTBaMHU; YMEHHUE ONEepUPOBATH MOHATUSMHU:
rpad, cBA3HBIN rpad, nepeBo, UK, TPUMEHITh UX NPU pPEIICHUN
3aJa4; yMEHHE HCIONb30BaTh TIpaduyeckoe MpeJCTaBICHUE
MHOJKECTB JUIsl OIMCAHUS PEAJbHBIX IPOLIECCOB U SBICHUM, Npu
peIlIeHUH 3a1a4 U3 IPYTuX y4eOHbIX MMPEIMETOB
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YMeHne onepupoBath NOHITUSIMU: ONPEEIIEHNE, aKCHOMa, TEOpEMa,
JI0OKa3aTelIbCTBO; YMEHHE pAaclo3HaBaThb WCTUHHBIE U JIOXKHbBIC
BBICKA3bIBAaHUS, MPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUAMU: HATYPAJIBHOE YUCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIO, JEIUMOCTb HATypalIbHBIX 4YHUCEJN, IPU3HAKU
JETMMOCTH, IEJI0Oe YHUCIIO0, MOAYJb YMCIa, OOBIKHOBEHHAs poOb U
JecATUYHas Apo0b, CTAHJAPTHBIN BUJ YKCIIA, PALMOHAIBHOE YUCIIO,
UppalMOHATIBHOE YHCIIO, apU(PMETUUYECKUN KBaJPATHBIH KOPEHD;
YMEHME BBINOIHATH JCUCTBUS C YHUCIIAMH, CpaBHUBaTb U
YIOpAI0YMBATh YHUCJIA, IPEACTABIATH 4YMCIA Ha KOOPAMHATHOM
IPSIMOM, OKPYIVIATH YHUCIJIA; YMEHHUE JENIaTh NPUKUIKY M OLEHKY
pe3yJibTaTa BEIYMCIEHUM

YMeHue onepupoBaTh MOHSITUSIMH: CTEIIEHb C LEJIbIM IIOKA3aTeNIEM,
apuMeTHUeCKUi KBaIpaTHbIN KOPEeHb, MHOTOUWIEH, alnredpandeckas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHON CTENEHU
Oonbllle EAUHUIIBI; YMEHHE BBIMOIHATh pacuéThl 1Mo ¢dopMmyiam,
npeoOpa3oBaHus LENbIX, APOOHO-PAlMOHAIBHBIX BBIPAXKEHUM U
BBIPAXEHHUI C KOPHSIMH, pa3lioKeHWe MHOTOYJIEHA Ha MHOXHTEIH, B
TOM 4YHCIIE€ C HCIIOJNB30BaHHEM (OpPMYyN pa3sHOCTH KBAJApaToB M
KBaJIpaTa CyMMbI U pa3HOCTH

VYMeHune onepupoBaTh NOHATUSIMMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW NEPEMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; YMEHHUE PELaTh JUHENHBIE U KBaJIpaTHbIE YPABHEHH,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHHS C OJHOM MEPEMEHHOU, CUCTEMBI
JBYX JIMHEMHBIX YpaBHEHUH, INHENHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble W JIpOOHO-pAllMOHAIbHBIE HEPABEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHNN 33/1a4 U3 JPYTUX [IPEAMETOB
U TpPaKTUYECKUX 3ajJady; yMEHUE MHCIIONb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTh JJISI M300pakeHUs pereHHi
YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKLUSA, TpapuK QyHKINHU, HYIIH

byHKIIH, MIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHMs, yObIBaHUS, HAWOOJbIIEE M HaWMEHbIIEE 3HAYCHMS
byHKIUY; yMEHUE ONEepHUPOBATH MOHATUSIMH: npsiMas

IPONOPIHUOHATIBHOCTD, JINHEHHAS (PYHKIUS, KBaApaTU4Has (QyHKIHS,
oOpaTHasi NPONMOPIMOHAIBHOCTh, Mapabona, rumnepdosa; yMeHue
cTpouth rpaduku  GYHKUMH, HUCHONBb30BaTh TIpaduKud UL
OTIpENIeIICHUs] CBOWMCTB IPOIECCOB U 3aBHUCUMOCTEH, I PEIICHHSI
3a7iay U3 APYruX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH;, YMEHHE
BbIpaXXaThb q)OpMy.TIaMI/I 3aBUCUMOCTH MCKY BCIIMUYNHAMU

YMmenue OIIepupOBaThH MOHSTUSIMHU: MOCIIeI0BATENHHOCTD,
apudMeTHuecKass M TEeOMETpHUYecKass IpPOrpecCHd; yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCJIENOBATEIbHOCTEH, (POPMYIIBI CYMMBI U
o0I11ero wieHa Mpu peHIeHUH 337134, B TOM YUCIE 337a4d U3 JPYrux
y4€OHBIX IPEMETOB U PeanbHOM KU3HU

YMeHue pemats 3a7aud pa3HbIX TUIOB (B TOM YHUCII€ HAa MPOLEHTHI,
JNOJM W 4YacTu, JBW)KEHHE, paboTy, LIEHy TOBapOB U CTOMMOCTb
MOKYTIOK U YCIIYT, HAJIOTH, 3aJ1a4H U3 00JIaCTH YIpPaBIEHUS JINYHBIMU
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U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTaBJSTh BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA W CHCTEMbl [0 YCJIOBHUIO 3aJayH,
MCCJIEIOBATh MOJyYEHHOE PEIICHUE U OLIEHUBATh MPABIONOA00HOCTh
MOJIYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATHIMHU: (PUTYpa, TOUKA, OTPE30K, IpsMasi,
ayd, JIOMaHasl, yToJI, MHOT'OYTOJIbHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYroJIbHUKH,
IPSMOYTOJIbHBIM TpeyrojbHHUK, MeJauaHa, OUCCEKTpuca U BbICOTA
TPEYroJibHUKA,  YETBIPEXYTOJbHMUK,  Iapajuiejorpamm,  pomo,
IPSIMOYTOJIBHUK, — KBajpar, Tpalelus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (UTypamH;
YMEHME pellaTh 3aayd, B TOM YUCIIE U3 IIOBCEIHEBHOM >KU3HM, HA
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUYHUH C IPUMEHEHUEM U3YUEHHBIX
CBOICTB Quryp u ¢akToB

10

VMeHHe OmnepupoBaTh MOHATUSAMH: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIIIPHOCTD MPSIMBIX,
YroJ MEXIy MPSMBbIMH, MEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, MOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIPHO TOYKH U TPSIMOW; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauleIbHOCTh U
HEPICHIUKYISIPHOCTD MPSIMBIX B OKPYXKAIOLIEM MUPE

11

YMeHue onepupoBaTh MNOHATHAMM: JJIMHA, PACCTOSHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOMIAb;
YMEHHUE OLICHUBAThH pPa3Mephl IPEIMETOB U O0BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OPMYyNIbI NEepUMeTpa U IUIoUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajliesieNnuIena; yMEeHHe MPUMEHSITh MPU3HAKU
paBEHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopeMy [ludaropa, TpUTrOHOMETPUUYECKHUE COOTHOLICHUS JUIS
BBIUMCJICHMS UIMH, PACCTOSIHUH, IUIOIAIEH

12

YMenue wu3o0pakaTh IUIOCKME (UIYpbl M HUX KOMOWHAIUH,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTENKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY MWIIU
CHUMBOJIBHOMY ONHMCAHUIO

13

14

YMeHHe OmepupoBaTh IMOHATUAMU: IMPSAMOYIOJbHas CHUCTEMA
KOOPJIMHAT, KOOPJAMHAThl TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOM3BEICHUE BEKTOpa Ha YHCIO, CKaJsIpHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE HCIIOJIb30BATh BEKTOPbl M KOOPAWHATHI JUIS
IIPEACTABJICHNUS JAHHBIX U PEIICHMS 3a]ad, B TOM YHCIIE U3 JPYTrUx
y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

VYmMmenue ONCprUpOBaATH IMMOHATHUAMU: CTOJIONKOBBIE U KPYTOBEIC
qUarpaMMmbl, TaONWIBI, CpeaHee apuMeTHUecKoe, MenaHa,
HauOoJIbIlIee U HAMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATH M  IMPEeoOpPa3OBHIBATDH
WHPOPMAIIHIO, TIPEICTABICHHYI0 B Ta0NMIaX W Ha JdarpamMMax,
OTPAKAIOIIYIO0 CBOMCTBA U XapaKTEPUCTUKH PEAbHBIX MPOIECCOB U
SBIICHHWI; YMEHWE pACIO3HaBaTh WM3MCHUYMBBIC BEIMYHHBI B
OKPYXKArOIIeM MUPE
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15

YMeHue onepupoBaTh MOHATHAMH: CIYYalWHBIA OMBIT (CITydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (3JEMEHTApHBIA HCXO[)
CIIy4aifHOrO OIBITa, CIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHUS;
YMCHHUEC HaXOAUTb BCPOATHOCTH CJ'Iy‘-Iaf/'IHBIX CO6LITPII>1 B OIIbITax C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3a/la4l METOJOM OPIraHHW30BAaHHOTO Nepedopa U ¢ UCIIOJIb30BAHUEM
MpaBUJia YMHOXKEHUS; YMEHHE OLEHUBATh BEPOSITHOCTH pPeallbHBIX
COOBITHH U SIBJICHUH, IOHUMAThH POJIb MPAKTUYECKU JOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE U B >KU3HU;
3HAKOMCTBO C IIOHATHCEM HC3aBHCHUMBIX CO6BITI/II>'I; 3HAaKOMCTBO C
3aKOHOM OOJIBIIIUX YHUCEII U €0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMmeHue BbIOUMpaTh MOAXOASIIMNA W3YYEHHBI METOJ AJIs PEIICHUS
3a/1auu, MPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTeMaTUKHU
B HCKYCCTBE, OIMCHIBATH OT/EJIbHBIC BBIJAIOIINECS PE3YJIbTATHI,
MOJIy4YEeHHBIE B XOJI¢ Pa3BUTHsI MAaTEMaTUKU KaK HAayKH, IPUBOJUTH
MpUMEphl  MAaTEeMaTHYECKUX OTKPHITHM W WX  aBTOPOB B
OTCYECTBEHHOM U BCEMUPHON HCTOPHUH

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OI'J 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna ¥ BIYUCIECHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AETMMOCTH LEIbIX YHCEI
19 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHl, OECKOHEYHbIE
MEePUOANYECKHUE TPOOH
13 Panmonanbhpie uucna. ApudmeTnyeckue Onepanud C  parroHaIbHBIMU
YyHClIaMu
14 JevictButenbHble ynucia. Apu(pMETHYECKUE ONEpAU C JeHCTBUTEIbHBIMU
qHCIaMU
15 [Tpubnuxénnpie BBIMMCICHUA, TPaBWIA OKPYIIEHWS, NMPUKHAKA H OLCHKa
pe3ynbTara BRIYUCICHUN
2 AnreGpanyeckue BbIpaKeHHs
2.1 BykBeHHbIE BhIpaXkeHHsI (BBIPAKEHUS C IEPEMEHHBIMH)
29 Crenenp ¢ nensiM mnokasareneM. CTeNneHb C palMOHAIbHBIM IOKA3aTEJIEM.
CBoiicTBa CTENEHN
2.3 MHoOTO4JIeHBI
2.4 Anrebpanueckast 1po0b
25 ApudpmeTnueckuii  KOpeHb  HaTypajdbHOM  cTemeHu.  JlefcTBus ¢
apu(MeTHUYECKUMH KOPHIMHU HATypaJbHOM CTENeHU
3 YpaBHEHHs 1 HEPABEHCTBA
31 [enbie I/IUI[p06HO-paHI/IOHaJ'IBHBIe ypaBHeHHsA. CHUCTEMBl U COBOKYIHOCTH
ypaBHEHHI
32 Lenbie u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTHU
HEPABEHCTB
3.3 Pemenue TeKCTOBBIX 3a1a4
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YucnoBbie IIOCJICA0BATCIIBHOCTHU

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/IaHUS TIOCIICIOBATEILHOCTEH
42 Apudmerndeckass u TeoMmerpuueckas mporpeccun. Dopmyna  CIOKHBIX
IPOIICHTOB
S) DyHKIMU
OyHkus, crnocoObl  3amanust  ¢QyHKuu. [paduxk ¢yHkmum. OOmacth
OIIpeNIeNICHUs] U MHOXeCTBO 3HaueHui pyHkuuu. Hymn gynkun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbI U
MUHHUMYMbI (GyHKIuU. Hawnborbliee W HavMeHbIee 3HaYeHUE (YHKIMUA Ha
IPOMEXKYTKE
6 KoopauHaThl Ha IPSIMOM U TUIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenune reoMeTpuyecKux BEITUYUH
7.6 BexTopsl Ha TIIOCKOCTH
8 BeposiITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI U151 YHEHHUKA

1. AnreGpa. 7 kimacc: yaeOHUK 1 0Opa3oBaTenbHbIX opranu3anuii / M 34 FO.H. Makapsiues,
H.I'Munmiok u np, nox pegakuuern C.A. TersikoBekoro - 16-e uzganue. ~ M.: [Ipocsemienue,
2024.
2. Anrebpa. 8 kmacc: yueOHUK st oOpa3oBarenbHbIX opranu3anuii / M 34 F0.H. Makaperues,
H.I'.Munarok u ap, nox penakmueii C.A. TemskoBckoro - 16-e uzganue.  M.: [Ipocsenienue,
2024.
3. AnreGpa. 7 kiacc: yueOHUK JuIisi 00pa3oBaTeNbHBIX opranm3ainuii / M 34 10.H. Makapsiues,
H.I''Munntok u np, nox penakuueit C.A. TersikoBckoro - 17-e uznanue.  M.: IIpocselenue,
2025.
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
1) Metoanueckue pexomennanuu aiis 7-9 xkinaccos /HO.M. Konsrun, M.B. Tkauera H.E.
denopora, M. 1. [llabynun
2) Ypoxu anredpsl B 7 -9 kiaccax. / B.W. XKoxos, JI.b. Kpaiinesa. [locoOue myst yuureneit. / M.:
Bepoym — M
3) Anrebpa. Junaktuueckue matepuaisl. 7-9 kinacc, /M.B.Tkauesa, H.E. ®enoposa, M.1.
[[TabynuH. u 1p.- M.: [IpocsenieHue
4) Tematuueckue TecTsl 11 7 kinacca/ M.B.Tkauesa - M.: [IpocBemienue
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. http://interneturok.ru/
2. https://www.yaklass.ru/p
3. http://urokimatematiki.ru
4. http://intergu.ru/
5. http://karmanform.ucoz.ru
6. http://polyakova.ucoz.ru/
7. http://www.openclass.ru/
8. Uudoypok.Her https://videouroki.net/?login
9. XpaHunwine eIrHON KOJUICKIMH U(POBBIX 00pa30BaTEIILHBIX PECYPCOB, TJC MPEACTaBICH
IIMPOKUI BBIOOD ANIEKTPOHHBIX ocoowmii http://school-collection.edu.ru
10. depepanpHas cucremMa HH(GOPMAITMOHHO-00pa30BaTENBHBIX PECYpcoB (MH(MOPMAIIHOHHBII
nopram)http://wmolow.edu.ru
11. TIToaroroska k sk3aMenam https://math-oge.sdamagia.ru
12. Odurmansusiii caint OI'D http://www.oge.edu.r
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