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INOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIEro oOpa3oBaHMs: OHa
o0OecnieunBaeT M3y4y€HUE JPYIMX AUCLUUIUIMH, KaK €CTECTBEHHO-HAY4YHOI'O, TaK U T'yMaHUTapHOI'O
IIUKJIIOB, €€ OCBOEHHE HEOOXOAMMO IJIsl MPOAOJDKEHUS oOpa3oBaHMs U B IMOBCEIHEBHOM JKU3HU.
Pa3Butune y 00y4aronmxcst Hay4HbIX MPEACTABICHUH O MPOUCXOKICHUH U CYIITHOCTH AJIre0pandecKux
abcTpakuui, crocode OTpakeHHs MaTeMaTUYECKON HAyKoW SIBJICHUHA M IPOLECCOB B MPHUPOAE U
oOuIiecTBe, pOJIM MAaTeMaTUYECKOrO0 MOJEIMPOBAaHUS B HAyYHOM II03HAaHUUM U B IIPAKTHKE
croco6cTByeT (hOPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB MBIIIJICHHS, HEOOXOAUMBIX IS
ajanTalMid B COBpeMEHHOM HudpoBoM olmiecTBe. M3ydeHue anreOpbl oOecneumBacT pa3BUTHE
yMeHusl HaOI0aTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTU, TPeOyeT KPUTUYHOCTU MBIILJICHHUS,
CHOCOOHOCTH apTyMEHTHUPOBAaHHO OOOCHOBBIBAaTb CBOM JICMCTBUS M BBIBOJBI, (POPMYIHMPOBATH
yrBepxkaeHus. OcBoeHue Kypca anreOpbl oOecreyrBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS
00y4aromuXxcsi: OHM HCIOJB3YIOT JEAYKTUBHBIE M HMHIYKTHBHBIE pacCyKIEHHUsS, 0000IIeHHEe u
KOHKpEeTH3aluio, abcTparupoBanue u aHanorutro. OOydeHue anreOpe mpeanosiaraeT 3HauuTeIbHBIN
00BEM CaMOCTOSITENTFHON JEATEIBHOCTH O0YYAIOIIUXCsl, IO3TOMY CaMOCTOSITEIbHOE pelIeHHE 3a7a4
SBIISIETCS peain3anueil 1eaTeIbHOCTHOTO MPUHITUIA 00YUESHHUS.

B crpykType mporpaMmMbl yaeOHOTO Kypca «Anredpa» IUisi OCHOBHOTO OO0IIEro oOpa3oBaHMS
OCHOBHOE MECTO 3aHHMMAIOT COJEpXKaTelbHO-METOANYECKUe IUHUU: «Uucia W BBIYUCICHUSNY,
«AnreOpanydecKkue BBIPAKEHHS», «YpaBHEHHS W HepaBeHCTBa», «DyHkimm». Kaxmas u3 »tHx
COJIePKATENbHO-METOUYECKUX JMHUI pa3BUBAETCS Ha MPOTSHKEHUHM TPEX JIET M3y4YeHUs Kypcea,
B3aUMOJICHCTBYSl C APYTUMH €ro JHUHUSMH. B Xome u3ydeHus: ydyeOHOTO Kypca O0ydaromumcs
MPUXOJUTCS JIOTHUECKU PACCYKIATh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN $3bIK. B CBs3H ¢
3TUM B TMpOrpamMmy Y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4eCKOro o0pa3oBaHMs U CIOCOOCTBYIOLIUE
OBJIA/ICHUIO O0YYarOIIMMHUCS OCHOB YHHBEPCAJIHLHOTO MAaTEMaTHUECKOTO si3bika. CozepikaTebHOU U
CTPYKTYPHOM 0COOEHHOCTBHIO YUeOHOT0 Kypca «Anredpay SBISETCS €ro MHTErPUPOBAHHBIN XapaKTep.

Copnepxanue MMHUU «YHucaa U BBIYMCIEHUS» CIIY>)KMT OCHOBOM Ui JajbHEHIIEro U3yuyeHus
MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYAIOMIMXCS JIOTUYECKOTO MBIIUIEHUS, (POPMHUPOBAHHIO
YMEHMSI T0JIb30BAaThCsl QITOPUTMaMHM, a TaKXKe MPUOOPETEHHIO MPAKTUYECKUX HaBBIKOB,
HEOOXOIMMBIX JUIsl TOBCETHEBHOM >KU3HU. Pa3BuTHE MOHATHUS O YMCIIEe HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs CBS3aHO C palMOHAIbHBIMU W HPPALUMOHAIBHBIMU YHUCIAMH, (OpMHpPOBAHUEM
IIPEJICTAaBICHUA O AECHCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOEHHUS YUCIIOBOM JIMHUM OTHECEHO K
cpenHeMy ob1eMy oOpa30OBaHHMIO.

CogepxaHue IByX anredpandeckux TUHUH — «AJreOpandecKkre BhIpaXeHHs» U «Y paBHEHHS U
HEPAaBEHCTBA» CIIOCOOCTBYET (OPMUPOBAHHIO Yy OOy4alolUXCsl MaTeMaTHUYecKOro arrmapara,
HEOOXOMUMOTO N7l pelIeHUs 3aJad MaTeMaTUKH, CMEXKHBIX MPEeIMETOB M  IPAKTHKO-
OpPUEHTHPOBAaHHBIX 3a/ady. Ha ypoBHE OCHOBHOTO O0OIIEro o0pa3oBaHUsA Y4YEOHBIM MaTepHal
TPYNIHUPYETCs BOKPYT pallMOHABHBIX BhIpaKEHUH. Anrebpa JeMOHCTpUPYET 3HAUeHUE MaTeMaTHKU
KaK s3bIKa JJIs IOCTPOEHUSI MaTeMaTHUYECKUX MOJENIel, OMCaHMsI IIPOLIECCOB U SIBJICHUM PeabHOTO
mupa. B 3amaum oOyueHus anreOpe BXOAAT TakKe AajlbHEWIIEe pPa3BUTHE aJTOPUTMHUYECKOTO
MBILUIEHHS, HEOOXOAMMOIO, B YAacTHOCTH, IS OCBOCHHMS Kypca HH(POpPMATHKH, U OBJIaJI€HUE
HaBBIKAMU JEIYKTUBHBIX paccyxaeHuil. I[IpeoOpazoBaHue CHUMBOJBHBIX (OpM cHOcOOCTBYeET
Pa3BUTHIO BOOOpaKEeHHUs, CHIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxanue GyHKIMOHATIBHO-TpapUuecKor JTMHUM HALEIEHO Ha MOJTy4YeHUEe 00y4aroluMHUCs
3HAHUN O (PYHKIUAX KaK BaKHEUIEH MaTeMaTHYECKON MOJENH Il ONMUCAHUS W HCCIICTOBAHUS
pa3sHOOOpa3HBIX MPOLIECCOB U SBJIECHUI B Mpupoje U olmiecTBe. M3ydeHne Matepuania crnocodcTByeT
pPa3BUTHIO Yy OOy4aroUMXCs YMEHHS HCIOJIb30BaTh pPa3MYHbIE BbIpA3UTEIbHBIE CPEJCTBA S3bIKA
MaTeMaTHKHd — CIIOBECHbIE, CHMBOJHMYECKHE, TpauuecKkue, BHOCUT BKJIaX B (OpMHpPOBaHUE
MPEJICTaBICHUN O POJIM MATEMATUKH B Pa3BUTHU LUBUIN3ALUU U KYIbTYPBHI.

CornacHo yuebHOMY IJIaHy B 7-9 kjaccax u3ydaeTcs yuyeOHBIH Kypc «AureOpa», KOTOpBIi
BKJIIOUYAET CIIEAYIOLINE OCHOBHBIE Pa3/ieibl coiepkanus: «Hucna u BeIYUCICHUs», «Anredpandeckue
BBIPQXCHUSY, «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.



Ha u3ydenue yue6HOro Kypca «Anredpa» oroautcs 306 yacos: B 7 kitacce — 102 vaca (3 gaca
B Hegento), B 8 kiracce — 102 vaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 gaca B Henelio).

COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Yuciia 1 BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, MEPEX0 OT OAHON (OpMBI 3amucu ApoOeit K ApYyroi.
[TonsiTHE palMOHAIBHOIO YHCIIA, 3AIUCh, CPABHEHHE, YIOPSINOYMBAHME PALUOHAIBHBIX YHUCEIL
Apudmernueckue ASHCTBHS ¢ PallMOHATIBHBIME YUcIaMu. Perienue 3a1a4 u3 peaibHOM MPaKTUKH Ha
4acTH, Ha IpoOH.

CreneHnb ¢ HaTypaJIbHBIM IIOKa3aTEJIEM: ONpeesIeHue, IpeoOpa3oBaHKe BHIPAKEHUI HA OCHOBE
olpeeNneHus, 3anuch 6onbmux yucen. [IporenTsl, 3anucy NpoLueHTOB B BUe Jpodu U 1poOH B BUJIE
IPOLEHTOB. TpU OCHOBHBIE 3a/1a4 HA ITPOLIEHTHI, PELLIEHUE 3a/1a4 U3 PEaJIbHOU IPAKTHKH.

[TpuMeHeHrEe NPU3HAKOB AEIMMOCTH, Pa3JIOKEHNE HA MHOXKUTEIIN HATYPAJIbHBIX YHACEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHas IPONOPLMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemMeHHbIE, YMCIOBOE 3HAYECHHE BBIPAXKEHHUS C MEpeMEHHOW. JlomycThumble 3HAYEHUA
nepemMeHHbIX. [IpencraBienne 3aBUCHMOCTH MEX/y BeIMUMHAMHU B B (opMyJibl. Beruucinenus no
¢dopmynam. [Ipeobpa3oBanre OyKBEHHBIX BbIPaXKEHHI, TOXKIECTBEHHO pPaBHbIE BBIPAXKEHMUSI, IpaBUiIa
npeoOpa3oBaHusl CyMM M IPOM3BEIEHUI, NMpaBWila PacKpbITHUsS CKOOOK M NPUBEACHUS IOJ00HBIX
CllaraeMblx.

CBolicTBa CTENIEHU C HATYPaJIbHBIM [10KA3aTEIEM.

OpHowienbl U MHorouwieHsl. CreneHb MHorowieHa. Cio)keHHE, BbBIYMTAHUE, YMHOKEHUE
MHOT04JI€HOB. DOpPMYJIbI COKPAIEHHOTO YMHOKEHHU: KBaJpaT CyMMBI U KBaapat pazHocTd. PopMmyiia
pa3HOCTH KBagparoB. PasnokeHne MHOrO4IEHOB HA MHOKUTEIIH.

YpaBHeHUs1 M1 HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHs, IpaBuia IPeoOpa3OBaHUsS YpPaBHEHUS, PAaBHOCHIBHOCTb
YpaBHEHUU.

JInHeliHOE ypaBHEHHE C OJJHOM NMEPEMEHHOMW, YACIO KOPHEW JIMHENHOIO YPaBHEHUs, PEIICHHE
JUHENHBIX ypaBHeHUN. CocTaBIeHHE YpaBHEHUH 10 YCIOBUIO 3a7auu. Pelenne TeKCTOBBIX 3a7ad C
MMOMOUIBIO YPABHEHU.

JluneliHoe ypaBHEHHME C JByMs INepeMeHHbIMH U ero rpapuk. Cuctema IBYX JIMHEHHBIX
YpaBHEHHUH C IByMs IepeMeHHbIMU. Perienre cucreM ypaBHEeHU# cnocoOoM rnoacTaHoBKU. [IpumMepsl
pEILIEeHNUs] TEKCTOBBIX 331a4 C IOMOIIBIO CUCTEM YPaBHEHUIA.

DOyHKIUHA

Koopaunara Toukn Ha npsimoid. YuciioBele TpoMexXyTKU. PaccTosiHue Mexay AByMs TOYKaMU
KOOPJIMHATHOU IIPSIMOM.

[IpsamoyronbHas cucrema koopauHat, ocu Ox u Oy. AOciucca W OpAMHATa TOYKU Ha
KOOpJMHATHOM I1ocKocTH. [Ipumepsl rpadukoB, 3a1aHHbIX popmynamu. UTeHne rpagukoB peanbHbIX
3apucumocrteil. [lonstue pynkuuu. I'padux ¢pynkuu. CoiictBa ¢pyHkuuid. JIuneitHas ¢pyHkuus, eé
rpaduk. I'paduk Gyukunu y = |x|. [padudeckoe penieHne TNHSHHBIX yPaBHEHHI i CHCTEM JIMHEITHBIX
YpaBHEHUM.

8 KUIACC

Yuciia 1 BBIYUCICHUSA

KBanpatHslit kopeHb u3 uucna. Ilonarue o0 wuppanuoHanbHOM uwncie. JlecaTudHble
npUOIIKEHUsT UPpalMOHANBbHBIX yucesl. CBoWcTBa apU(pMETHUECKUX KBaJpaTHBIX KOpHEH U HX
IpUMEHEeHHE K TPeo0pa30BaHHUIO YUCIIOBBIX BBIPAXKEHUHN U BHIYMCIECHUSAM. JleiCTBUTENbHBIE YUCIIA.

Crernenb ¢ 1eNbIM MTOKa3zatesaeM U e€ cBoiictBa. CTaHgapTHas 3aMych YKCIa.

Anrebpanueckue BhIpaKeHUIAJredpanyeckue BbIpaKeHUs

KBanpatublit TpéxuieH, pa3ioxkeHne KBaApaTHOro TpEXWIeHa Ha MHOXKHUTEIH.

Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpandeckoit qpodu. CnoskeHue, BHIUNTaHUE,
YMHOX€EHHeE, JIeJIeHne alredpandeckux apooeii. PaninoHanbHble BoIpakeHUs U UX IpeoOpa3oBaHue.



YpaBHEHUS U HEPABCHCTBAY pAaBHEHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, hopmysia KOpHE# KBagpaTHOTO ypaBHeHus. Teopema Bueta. Pemenne
YpaBHEHM, CBOJALIMXCS K JMHEHHBIM M KBaapaTHeIM. IIpocreiimme IpoOHO-parMoHaNbHBIC
YpaBHEHUS.

['paduueckass MHTEpHpeTalnss YpaBHEHHMH C JBYyMs IEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YpaBHEHUH € IByMs NepeMeHHbIMU. [IpuMephl pelieHnsl CUCTEM HEIMHEHHBIX YPaBHEHUU C IBYMsI
IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a1a4 aNredpandeckum crocoOom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0AHOM NepeMEHHON. PaBHOCHIIBHOCTh
HepaBeHCTB. JInHelHbIe HEPABEHCTBA C OJIHOM NTepeMeHHOM. CHUCTEMBI TMHEUHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOM.

OyHKIIMUPYHKIIUT

[Tonsatue ¢ynkumuu. OO6IACTh ONpEaeNeHUs] U MHOXKECTBO 3HaYeHMH (yHKIuH. CrocoObl
3a1aHusl PyHKITUH.

I'padux pynxmuu. Urenue croiictB GpyHkiuu no e€ rpaduxy. [Ipumeps! rpadukoB QpyHKIHH,
OTPaXKAOIIKX PEAIbHBIE TIPOLIECCHI.

@OYHKIMY, OMHMCHIBAIOLIME NPAMYI0 U OOpAaTHYH HIpPONOPLUOHAIBHBIE 3aBUCHUMOCTH, HX
rpaduxu. Oynkupn y = x2, y = x3, y = \x, y=|x|. T'paduueckoe pelieHne ypaBHEHHI U CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsia ¥ BLIYUCICHUSA

PannonanbeHble uncna, uppalioHaIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHBIE 1€CATUYHBIE JPOOHU.
MHOXecTBO 1eHICTBUTENBHBIX YHCEI, ACHCTBUTEIbHBIC YNCIIAa KaK OECKOHEYHbIE IeCITUUHBIE APOOH.
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKYy MHOKECTBOM JEHCTBUTEIBHBIX YACET U KOOPANHATHON
MPSIMOH.

CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apUPMETHYeCKHe JeHCTBHS C JACHCTBUTEIHHBIMH
YHCIIaMU.

Pa3zmepsl 00bEKTOB OKPYKAIOIIETO MUPA, JITUTEITLHOCTH IMPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnmxEHHOE 3HaYEHUE BETMUMHBI, TOYHOCTh NpuoOmmkenus. Okpyrinenue uncen. [puknaka
Y OLICHKA PE3YJIbTATOB BBIYNCICHUM.

YpaBHeHHUs M HEpABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHM, CBOIAIIMXCA K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHue. lIpumepsl pemieHust ypaBHEHUN TPETbel M YETBEPTOM CTENEHEW paslIoKEHUEM Ha
MHOXUTEIH.

Pemenne npoOGHO-pallioOHANBHBIX YpaBHEHUN. PereHue TEKCTOBBIX 3aad aiareOpandecKuM
METOJIOM.

VYpaBHeHMe ¢ IByMs IEPEMEHHBIMU U €0 rpaduk. Penenre cuctem ABYX TMHEMHBIX YpaBHEHUIN
C IByMs IIepeMEHHBIMU. Pelenue cucreM IByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHENHOE, a Ipyroe —
BTOpOI1 creneHu. ['paduueckas nHTEpIpeTalysi CUCTEMbl YPaBHEHUH C IBYMS IEPEMEHHBIMH.

Permienue TeKCTOBBIX 3ajjay aNreOpandeckuM CrocoOOM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHEHHBIX HEPaBEHCTB C OJHOW IIepeMEHHOH. PelleHue cucTeM JMHEHHBIX
HEpaBeHCTB C oOJHON mnepeMeHHoil. KBanpatHele HepaBeHcTBa. ['paduueckas uHTEepHperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMECHHBIMH.

OyHKIMNPYHKIUT

KBanparnunas Qynkius, e€ rpaduk u cpoiictsa. Ilapabona, KOOpAMHATHI BEPUIHMHBI 1apadoJIbl,
0Cbh CHUMMETPHH 11apadoIbl.

I'paduxu pynxmmii: y =kx, y=kx +b, y=k/x,y=x3,y = Vx, y = |x| , u ux cBoiicTBa.

YucioBble ocaen0BaTeIbHOCTH YN CI0BBIE OCJIe10BATEIbHOCTH U IIPOrPecCUM

[TonsiTHE 4YKMCIOBOM IOCIENOBATEIBHOCTU. 3aJaHUE IIOCIEN0BATEIbHOCTH PEKYPPEHTHOU
dopmynoit u popmysoit n-ro uieHa.



Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmynsl n-ro 4jieHa apuGMETHUECKOW U
T€OMETPUUYECKOM TPOTrPECCUil, CYMMBI MIEPBBIX 7 YJICHOB.

N3ob0paxkenne uieHOB apu(pMETHUYECKOH U TEeOMETPUYECKOM NpOrpeccuii TouykamMHu Ha
KOOPAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCIOHEHIIUAJIBHBIN poCT. CII0KHBIE TPOIECHTHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA INPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE  pe3yJbTaThbl OCBOSHHS MPOrpaMMbl  y4eOHOro Kypca  «Auredpay
XapaKTePU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHME:

MPOSIBIICHUEM HMHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCUUCKON MaTeMaTHUKH, IEHHOCTHBIM
OTHOUIEHUEM K JOCTUKEHHSIM POCCHMCKUX MATEMATUKOB U POCCUKMCKON MAaTEMATHYECKOW IIKOJIbI, K
WCITOJIb30BAHUIO 3TUX JOCTKEHUN B IPYTrUX HayKaxX W MPUKIATHBIX chepax;

2) rpa:KIaHCKoe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHCHUIO OOS3aHHOCTEH TpaXJaHWHA W pealW3alldd €ro TIpas,
MPEJICTABICHHEM O MAaTeMAaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHHS PA3THYHBIX CTPYKTYp, SIBJICHHIA,
MpoIIeAyp T'PaKIaHCKOTO OOIIEeCTBa (HAmpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCThIO K OOCYKICHUIO
ATHUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHIKEHUN HAayKH, OCO3HAHUEM
BaKHOCTH MOPAJIbHO-3THYECKUX IIPUHIUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4yacTUE B PEUICHUM MPAKTHUYECKUX 3a/lad MaTeMaTHUYeCKOU
HaIPaBJIECHHOCTH, OCO3HAHHUEM BAXKHOCTH MaTEeMaTHYECKOTO OO0pa3oBaHUsS Ha MPOTSHKECHUM BCEH
JKU3HU JUISL YCHEIIHOM Npo(eCCHOHAIBHOM NEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM M MOCTPOEHUEM HHAMBUAYATHLHON TPACKTOPUH OOpa30BaHUSI M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIOCOOHOCTBIO K SMOIIMOHATBHOMY M 3CTETHUECKOMY BOCIIPUSATHIO MATEMAaTUYECKUX O0OBHEKTOB,
3a/1a4, PeIIeHUM, pacCy>KICHNUN, YMEHUIO BUIETh MAaTEMAaTUUYECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpUEHTAIICH B JEATEIHPHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YEJIOBEKa, MPUPOJALI M  OOIIECTBa, IMOHUMAaHHEM
MaTeMaTUYeCKON HayKU Kak c(hephbl UeJTOBEUECKOU NeATeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH
JUISL pPa3BUTHS LIUBUJIM3ALIMM, OBJIQJCHUEM SI3BIKOM MAaTeMaTUKH M MaTeMaTHYECKON KyIbTYpOul Kak
CpPEICTBOM TIIO3HAaHUS MHpPA, OBJIAJICHUEM TMPOCTCHIIMMH HaBBIKAMU  HCCIEAO0BATEIIbCKOM
JIeATEIIbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, (POPMHPOBAHUE KYJILTYPbI 310POBbSI U IMOLHMOHAJILHOIO
Os1aromostyqusi:

TOTOBHOCTBIO MIPUMEHSTh MaTeMaTUUYECKHE 3HAHUSA B MHTEPECAaX CBOETrO 3/JI0POBBS, BEICHUS
310pOBOTO 00pa3a >XKU3HU (3I0pOBOE MHTAaHHE, COANIAHCUPOBAHHBIM PEXUM 3aHATUA U OTABIXA,
perymnsipHas Qu3nyeckass aKTHUBHOCTbH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(JIeKCuu, MpU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

OpUEHTaIlel Ha TpPHUMEHEHHWE MaTeMaTU4YeCKUX 3HAHWM JUIs pelleHus 3agad B o0jacTtu
COXpPAHHOCTH OKpYXalolled Cpeapl, IUIAHUPOBAHMS TIOCTYNIKOB U OIEHKHM HMX BO3MOKHBIX
MOCNEACTBUIA I OKpY)KaloIeld cpeapl, OCO3HAaHHEM TJI00AaTbHOTO XapakTepa HSKOJIOTHYECKUX
npo0JieM U IyTel X pelieHus;

8) amanTanus K MN3MEHAIIUMCS YCJIOBUAM COUMATBHOM M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JCWCTBUSM B YCIOBHSIX HEONMPENEIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATETbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Y APYTUX JIIOJIEH,
nmpuoOpeTaTh B COBMECTHOMU JACSATEIHPHOCTH HOBBIE 3HAHUS, HABBIKM M KOMITETCHITMH U3 OMBITA APYTHX;

HEO0OXOIUMOCThI0O B ()OPMUPOBAHWM HOBBIX 3HAHUH, B TOM 4ucie (HOpMyITHpOBaTh HJEH,
MOHSTHUS, TUIOTE3bl 00 OOBEKTaX W SBJICHHUSIX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;

CITOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO CUTYAITUIO KaK
BBI30B, TpPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE pEIIeHUs W JCWCTBUSA,
GbopMyIHUpPOBATh M OLIEHUBATH PUCKHU U TIOCIEIACTBUSA, (DOPMUPOBATH OIIBIT.



METAIIPE/METHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIEe 1elCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

BBISBIISITh M XapaKTepU30BaTh CYLIECTBEHHBIC IPU3HAKA MaTeMaTHYECKHUX OOBEKTOB,
NOHATUH, OTHOIICHWH MEXIYy HOHATHAMH, (OPMYIUPOBATH OIpPEACIICHUS TOHITHH,
yCTaHaBIIMBATh CYIECTBEHHBIM MPHU3HAK KJIACCU(UKALUU, OCHOBAHUS sl 000OIIeHUs U
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHUPOBATh U MPEOOPa30BBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHULATeNIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MAaTEeMAaTH4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IMPOTHBOpEYHsS B (akTax,
JAHHBIX, HAONIONCHUSX M YTBEPXKACHUAX, NpEJIaratb KPUTEPUU JJsl BBISBICHUS
3aKOHOMEPHOCTEW Y IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C MHCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX M HWHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3duparh JOKa3aTEIbCTBA MAaTEMATHUYECKUX YTBEPXKACHUN (IIpsIMbIE U OT MPOTHUBHOIO),
IPOBOJUTH CaMOCTOSITENIbHO HECTIOXKHBIE JIOKAa3aTelIbCTBA MAaTEMAaTUYECKHX (PAKTOB,
BBICTpAauBaTh apryMEHTAalldI0, MPUBOAUTH MPHUMEPHl U KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PacCyXICHMUS;

BbIOMpaTh cioco0 pelieHus: yueOHoU 3a/1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOHMpaTh HanboJee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBsble nccienoBarebcKue AeiCTBHUA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATENLCKUM UHCTPYMEHT MO3HAHUs, (OPMYyIUPOBATH
BONPOCHI, (UKCHUPYIOIUME MPOTHBOpPEUHE, MPOOIEMY, CaMOCTOSITEIbHO YCTaHABIIMBATH
HCKOMOE U JJaHHOE, POPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TTO3UIUI0, MHCHHCE;
IPOBOAUTH IO CAMOCTOSITENIbHO COCTABICHHOMY IUIaHY HECJIOXHBIM HKCIEPUMEHT,
HEOOJIbIIOE HCCIEIOBAHUE 10 YCTAHOBJIICHUIO OCOOEHHOCTEH MaTeMaTH4YecKOro OObeKTa,
3aBUCHUMOCTEH 0OBEKTOB MEXIY COOOI;

CaMOCTOSTENbHO (hOpMyIHpOBaTH 000OIIEHUST M BBIBOJBI MO Pe3yjbTaTaM IMPOBEAEHHOIO
HAOMIO/IEHUsI, HWCCIIEOBaHMS, OILICHUBATh JIOCTOBEPHOCTh TMOJYYEHHBIX PE3yIbTaTOB,
BBLIBOJIOB M O0OOIIEHN;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MTPOLIECCA, & TAKKE BBIABUTATH MIPEATION0KEHUS O €r0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanmeii:

BBISBIISAT HEJOCTATOYHOCTh M U30BITOYHOCTh MH(POPMALIMHU, JAHHBIX, HEOOXOAUMBIX JUIS
pelIeHus 3a/1a4i;

BbIOMpATh, AaHAJIM3UPOBATh, CUCTEMATH3UPOBATb W HHTEPIPETUPOBATh HHOOPMAIHIO
pas3INYHbBIX BUAOB U (POPM NpPECTABICHHUS;

BbIOMpaTh (QopMy MpencTaBiIeHHUs MHQOpPMAIMM U WUIIOCTPUPOBATH pellaeMble 3adauu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALMSIMY;

OLIEHUBATh HAAEXKHOCTh MHGOpPMALMU MO KPUTEPUSAM, MPEUIOKEHHBIM YUHUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBHU C YCIOBUSAMHM U IIENSIMH
o011eHus, SICHO, TOYHO, PAMOTHO BBIpPaXaTh CBOIO TOUKY 3pEHHS B YCTHBIX M MHChMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS MO XOAY pEUIeHMs 3a/adl, KOMMEHTHUPOBATh MOJyYEHHBIN
pe3yJbTarT;

B X0/i€ OOCYXJEHHUs 3aJjaBaThb BOIPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl, MpoOIeMBbl,
pelaeMoii 3a71auu, BEICKa3bIBaTh UJIEH, HalleJIEHHbIE HA TOMCK PEIlIeHUs, COTIOCTABISATH CBOU
CYXKJIEHUS C CYXKJIEHHSAMM JPYTUX YYaCTHUKOB JMalora, OOHAapyXUBaTh pasivyde H
CXOJICTBO IO3UIIHH, B KOPPEKTHOH (hopme GopMyIUpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;



® MPEACTaBIATh PE3yAbTaThl PEIICHUS 3aJaud, JKCIEPUMEHTAa, HWCCIICOBAHMS, IMPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3aJad Npe3eHTAUH U
0COOEHHOCTEH ayIUTOPHH;
® [IOHWUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHYaTbHOW PabOTHI MpH
peleHnr y4eOHbIX MaTEMaTHYECKHUX 3a71a4;
® [pUHUMATh LEJIb COBMECTHOW [EATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacrnpeaensiTh BUIbI padOT, AOrOBapUBATHCS, OOCYKIATh MPOIECC U Pe3yibTar
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;
® y4yacTBOBaTh B TPYMIOBBIX (opMax padboOThl (0OCYKIeHHUs, OOMEH MHEHHUSMHU, MO3TOBBIC
HITYPMBI B JPYTHE), BBITIOIHATH CBOKO YacTh PabOThI U KOOPJAMHUPOBATH CBOM JICHCTBUS C
OPYTMMH 4JIEHAMU KOMaH[Ibl, OLIEHMBATh KA4e€CTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.
PeryasiTuBHbIe YHHBepPCcAJbHbIe YUeOHbIE 1eliCTBHUS
Camoopranu3anus:
® CaMOCTOSTEIbHO COCTABIISTH IUIAH, aJITOPUTM pElICHUs 3a7auu (WM ero 4acTh), BEIOUPATh
crocob pemieHuss € Y4€TOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHM ¢ y4ETOM HOBOM MH()OPMAIIHH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
e BJAJETh CIIOCOOAMH CAaMOIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M Pe3ysibTaTa pEelICHUs
MaTeMaTHYeCKOM 3aa49Hu;
® MpeABHAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH IpPHU DPELICHUH 33aJa4d, BHOCHUTH
KOPPEKTUBBI B JESATENLHOCTh HAa OCHOBE HOBBIX OOCTOSITENTBCTB, HAWICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIEHUBATh COOTBETCTBUE pe3yJbTaTa ACSITENbHOCTH MOCTAaBICHHOW LEMH M YCIOBHSIM,
OOBSCHATh MPUYUHBI JOCTUKCHUSI UM HEIOCTIDKEHUS IEeNM, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniry oOydyenust B 7 kjaacce 00ydarOIMICs MOTYyUUT CICAYIOMINUE TPEAMETHBIC PE3YIIbTAThI:

Yucsa v BbIYUCICHUSA

BbimonHsATe, coderas yCTHble W NUCbMEHHBbIE NPUEMBI, apUPMETHUECKHUE MAECUCTBUS C
paloOHaIbHBIMU YHCIIAMHU.

HaxoauTh 3Hau€Hus1 YUCIOBBIX BBIPAKEHUH, IPUMEHATh pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIYUCIICHUS 3HAYCHUH APOOHBIX BBIPAXKEHUH, COJlepKaIlUX OOBIKHOBEHHBIE U JIECATUYHbIE JPOOH.

[lepexonuThk OT OHON (POPMBI 3amKcu YKcen K Apyroi (mpeodpazoBbIBaTh AECATUYHYIO 1pOOb
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUYHYIO POOBb).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrysTh uncna.

BbINOMHATE NPUKHUIKY M OLIEHKY pe3yjbTaTa BBIYMCICHUH, OIEHKY 3HAYEHWI YUCIIOBBIX
BBIPQXEHUI. BBINOIHATE AEHCTBHS CO CTENEHSIMU C HATYpaJIbHBIMU NTOKA3aTEISIMHU.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTEIH HaTypaJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTHPOBAHHBIE 33Jaud, CBA3aHHBIE C OTHOIICHMEM BEJIMYUH,
MPOMOPLUUOHATILHOCTBIO BEJIMYMH, MPOLEHTAMH, UHTEPIPETUPOBATh PE3yJIbTAaThl PElIeHUs 3a7ad C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyecKkue BbIpasKeHUs1

Hcnonb30BaTh aareOpanyeckyo TEPMUHOJOTHIO M CUMBOJHUKY, NMPUMEHATh €€ B Ipolecce
OCBOEHHS y4eOHOr0 MaTepuarna.

Haxoaute 3HaueHns1 OyKBEHHBIX BBIPQKEHUH MTPH 33JaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BoimonHsaTe npeoOpa3oBaHMs LEIOT0 BBIPAXKEHHS] B MHOTOYIEH INPUBEICHHEM IOJI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbIOMHATE YMHOXKEHUE OJHOYJIEHA HA MHOTOWIEH U MHOTO4YIEHAa Ha MHOTOUIEH, IIPUMEHSTh
(dbopMyIbI KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.



OcCyIecTBIIATh Pa30KEHHE MHOTOYJICHOB Ha MHOXKUTENN C TIOMOIIBIO BBIHECEHUS 32 CKOOKH
00I11er0 MHOXKHTEJSI, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (HOPMYJT COKPAILIEHHOTO YMHOXKEHHUS.

[TpumeHsTH peoOpa3oBaHUs MHOTOUWICHOB JJISl PEIICHUS PAa3IUYHBIX 337124 M3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEaJIbHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypaJbHBIMHM IIOKa3aTeNsIMU ISl [PeoOpa3oBaHUs
BBIPAXKECHUM.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemars JsMHEHHBIE YypaBHEHMs C OJHOW IIEPEMEHHOM, IPUMEHSAA IpaBuia Iepexoja oOT
MCXOJJHOI'O YPAaBHEHUS K PaBHOCUILHOMY eMy. IIpoBepsiTh, SBJISETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[Tonbuparb mpuMepsl Map YMCel, SBIAIONUXCS PEUICHUEM JIMHEHHOTO YpaBHEHUS C JIByMs
IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOMN TIOCKOCTH TpadyK JIMHEHHOTO YPAaBHEHHS C ABYMs IEPEMEHHBIMH,
HOJIb3YSACh T'paMKOM, IPUBOIUTH IPUMEPHI PELICHUS YPAaBHEHUS.

PemaTts cucTteMbl [BYX JIMHEHHBIX YpaBHEHMIl C [ByMs II€PEMEHHBIMHM, B TOM YHUCIIE
rpaguvecKy.

CocTaBisTh M pelaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHUN 110 YCIOBUIO
3aJja4l, MUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJIyYE€HHBIN pe3yJIbTar.

DOyHKIUUHA

N300pakaTh Ha KOOPIUHATHOM MPSIMON TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpPJHHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbl, 3aIIMCHIBATh YHCIOBBIE IPOMEXKYTKH Ha aJIreOpanvyeckoM s3bIKE.

OTmeuaTh B KOOPIMHATHOM IJIOCKOCTH TOUYKHU IO 3a/laHHBIM KOOPJUHATAM, CTPOUTH I'papUKH
muHEeHHBIX QyHKIHA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C NOMOIIBIO (DYHKIMI M3BECTHbIE 3aBUCUMOCTH MEXAY BEIMYMHAMU: CKOPOCTD,
BpEMs1, pacCTOSTHUE, [IEHa, KOJIMIECTBO, CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM padoTHI.

HaxonuTh 3HaueHue GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuid crnoco® MTpPENCTaBICHHUS W aHATW3a WHPOPMAIUH, H3BIICKATh H
UHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniry oOydyenusi B 8 kiacce 00ydarOmuiics MOTyUUT CISAYIOMINUE TPEAMETHBIC PE3YIbTAThI:

Yucsa v BbIYUCICHUSA

Hcnonp30BaTh HayajdbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX 4YHCEN JUId
CpaBHEHMs, OKPYIJICHMS W BBIUMCIEHUH, W300pakaTh JeHCTBUTENbHbIE 4YHCIAa TOYKAMHU Ha
KOOPJIWHATHOM IIPSIMOIA.

[TpuMeHATh MOHATHE apU(PMETHUECKOr0 KBaJpaTHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCIONIB3YSl TpPU HEOOXOAMMOCTH KaJlbKYJSTOp, BBINOJHATH MPEoOpa30BaHUsl BBIPAXKEHUH,
CoJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEN.

Hcnonp30Bath 3anucy OOJBIIMX U MaJIbIX YHCEJ C TIOMOILBIO IECATUYHBIX Ipo0el U cTeneHen
gucna 10.

Auaredpanyeckune BbIpaKeHHUs

[TprMeHSTH MOHATHE CTETIEHU C IIeJIBIM [TOKa3aTeNeM, BBIMOIHAT IPeoOpa30BaHusl BEIpAXKEHUH,
COJIEpIKalINX CTENEHH C LEIbIM IIOKa3aTEeJIEM.

BBINONHATE TOXECTBEHHBIE TPE0Opa30BaHNs PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE MPaBUII
JeNCTBUI HaJl MHOTOUIEHAMHU U aIreOpandecKuMH JIpoOsSMHU.

PackiianpiBaTh KBasipaTHBIN TPEXWIEH HA MHOXKHUTEIH.

[TpumensTh npeoOpa3oBaHUs BBIPAXKEHUN JUIsl peUIeHHs] pa3WYHbIX 3a7ad U3 MaTeMaTUKH,
CMEKHBIX IIPEMETOB, U3 PEAbHON IIPAKTUKH.

YpaBHeHHusI M HEPABEHCTBA

Pemats nuHeliHbIe, KBaApaTHBIE YPaBHEHUS U PAllMOHAIIBHBIE YPABHEHHUS, CBOASAIINECS K HUM,
CUCTEMBI JIByX YpaBHEHHH ¢ JBYyMsI IEPEMEHHBIMHU.

[TpoBoauTh mpoCTEMIINE HCCIEAOBAHUS YPaBHEHUH U CHCTEM YypaBHEHUH, B TOM 4YHCIE C
IpUMEHEHHEM TpadUyecKuX MpeAcTaBlieHui (ycTaHaBIMBaTh, UMEET JIM YPAaBHEHHME WJIM CHCTEMa
YPaBHEHHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).



[TepexoauTh OT cOBECHOW (POPMYTUPOBKHU 3a/1a4M K €€ anreOpandeckoil MOJIeNn ¢ MOMOIIIBIO
COCTAaBJICHUS YPABHEHHUSI WIIH CUCTEMBI YPABHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOIY4YECHHBIN pe3ysbTar.

[IpuMeHATh CBOMCTBA 4YMCIOBBIX HEPABEHCTB IUIA CPaBHEHMS, OLEHKH, PEIIaTh JINHEHHBIC
HEpaBEHCTBA C OJJHOM MEPEMEHHON U WX CHCTEMBI, JaBaTh rpa)uuecKyl0 UIUTIOCTPALNIO MHOXKECTBA
pELIECHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[ToHumaTh ¥ KCHOIB30BaTh (YHKLUMOHAJIBHBIE MOHATUA U SA3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYCHHMsI), ONPEACTATh 3HAUYCHHWE (YHKIMH IO 3HAYCHUIO apryMEHTa, OMpPENeisiTh CBOHCTBA
byHkmm 1Mo e€ rpaduky.

CrpouTtsb rpaduku 371eMeHTapHbIX (GYHKINN BUIA:

y=k/ix,y=x2,y=x3,y=[x|,y= X, OTHCHIBATH CBOHCTBA YHCIOBOI dbyHKIMH 110 €€ rpaduKy.

K xoniy o0yuenus B 9 kiiacce o0ydaromuics MOIYYUT CIAEIYIOIUE TPEIMETHBIC Pe3yIbTAThI:

Yuciia 1 BBIYUCICHUSA

CpaBHUBATh U YIOPSAJ0UYNBATH PALlMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeimonuaTe apudmernyeckue NEMCTBUA € palMOHAIBHBIMU YHUCIAMH, COYETas YCTHbIE U
MUCbMEHHBIE IPUEMBI, BBHIIIOJIHATH BBIUYMCIEHUS C UPPAL[MOHATbHBIMU YHCIAMH.

HaxonuThs 3HaueHUs CTENEHEW C LENbIMU IOKA3aTENIIMU U KOPHEH, BBIUMCIIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUH.

OKpyrysiTh NEHCTBUTEIBHBIE YKCIIA, BBIIOIHATh IPUKUIKY PE3yJbTaTa BBIUUCICHUH, OLICHKY
YHUCJIOBBIX BbIPAKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeliHbIE U KBaJpaTHbIE YPAaBHEHUS, YPAaBHEHMsI, CBOJSIIMECS K HUM, IIPOCTEUIINE
JIpOoOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemats cuctembl IBYX JIMHEHHBIX YPaBHEHHH C JABYMs IEPEMEHHBIMM M CHCTEMBI JABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

PemaTth TekcTOBBIE 337aun aNreOpandeckuM CrocoOOM C MOMOILBIO COCTaBICHUS YPAaBHEHUS
VI CUCTEMBI IBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMH.

IIpoBOANTE IpPOCTEWIIME HCCIENOBAHMUS YPABHEHHW M CUCTEM YPAaBHEHMI, B TOM YHCIE C
NpUMEHEHHEM TpaUuuecKuX MpejcTaBiIeHUH (YCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WM CHCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemiate uHelHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXkaTh pellIeHHe HEPAaBEHCTB
Ha YKMCIIOBOM IIPSIMOM, 3aIIMChIBAaTh PEIICHHUE C TIOMOIIBI CUMBOJIOB.

Pemarb cucTeMbl JIMHEHHBIX HEPaBEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYANOIINE KBaJApaTHOE
HEPaBEHCTBO, M300pakaTh pEIIEHHE CHUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSIMOW, 3alMChIBaTh
pELIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELIEHUH Pa3IMYHBIX 3ajau.

DOyHKIUH

PacnioznaBath (yHKIMM M3Yy4eHHBIX BUAOB. IloKa3piBaTh CXEMAaTHYECKU PACIOJIOKEHUE Ha
KOOPJMHATHOM TUIOCKOCTH rpadpukoB QyHKIM Buaa: y = kx, y=kx + b, y=k/x, y=ax2 + bx + ¢, y
=x3, y=vVx, y= |x|, B 3aBHCHMOCTH OT 3HAa4YEHHI KOIP(HUIIMEHTOB, OMUCHIBATH CBOUCTBA (DYHKIIHIA.

CtpouTth 1 U300pakaTh CXeMaTHUECKHU I'papUKH KBaAPATUYHBIX (QYHKIMI, OMMCHIBATh CBOMCTBA
KBaJIpaTUUHBIX (QYHKIUI 110 UX rpadukam.

Pacno3naBate KBazpaTHuHYIO (YHKIMIO 1O (GopMylie, MPUBOJUTH MPUMEPHI KBaJApaTUYHBIX
GbyHKIMHI U3 peanbHON KU3HU, PU3HKH, TEOMETPUU.

YucioBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacno3naBath apudmeTnyeckyl0 M TE€OMETPHUYECKYI0 IMPOTPEecCHH MpH pas3HbIX crocobax
3a/1aHusl.

BbINOMHATE BBIYMCICHUS C HUCHOJB30BaHHMEM (OpMyNl n-ro wieHa apupMeTH4YecKod Hu
TEOMETPUUECKOH MPOTPECCHM, CyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbl MOCIEeI0BAaTEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemats 3amaun, cBsi3aHHBIE C YMCIIOBBIMM IOCJIEAOBATEIBHOCTSAMHU, B TOM UHUCIE 3aJa4d U3
peasbHOM JKU3HU (C UCTIONIb30BaHUEM KAJBKYIATOPA, IUPPOBBIX TEXHOJIOTHH).




TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne KosnuecTBo yacos JJICKTPOHHEIC
11/-11 HaunmeHnoBaHue pa3/je/ioB U TeM IPOrpaMMBbI o0pa3oBaTe/ibHbIE PeCypChbl
KonTpoabnbie | IIpakTudeckue
Bcero
padoTsI padoThI
1 Yucina u BerunciieHus. PanmonaibHble yncia 25 1 Eﬁggﬂe@ﬁ(ﬁoﬁn £415b90
2 AnrebpanuecKue BEIPAKCHHS 27 1 Egg:_?;;gfiiorlén £415b90
bubnnorexa [JOK
3 VpasHeHis i Hepanercrsa 20 ! bitpegin edspomlTEA15b90
Bbu6moteka [JOK
4 Koopaunats! u rpaduku. OyHkimm 24 1 https://m.e dS(])_E).ru 178415690
bubnuoreka [IOK
> Hostopenne u oGoduiene 6 ! https://m.edsoo.ru/7£415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KUIACC
Ne KoauuecTBO 4acon
u/n HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl DJIEKTPOHHBIE
Beero Kontpoanneie IIpakTuueckue 06pa30BATEIbHBIE PECYPChI
padoThI padoThI
1 UYucna u Berurcienus. KBagpaTHele KOpHU 15 EES:'I;I/(;:eeIiiiiorﬁﬁ £417af8
bu6mmorexa [IOK
2 UYucna u Berancienus. CTeneHs ¢ LeabIM IoKa3aTelleM 7 https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BelpaxkeHus. KBaapaTHbii TpExuieH 5 1 Egg:_?/(ge;zior{fn 41743
4 Anrebpanueckue BoipaxeHus. Anredpandeckas qpo0b 15 1 Etptlgf;/(l)geelilasg)orﬁﬁ £417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHble ypaBHEHUS 15 1 Eﬁﬁﬁiﬁiﬂﬁn 417af8
6 VYpaBHeHust u HepaBeHCTBA. CHCTEMBl ypaBHEHUN 13 bubmmorexa [IOK
' https://m.edsoo.ru/7f417af8




bubmuoreka [JOK

7 VYpaBHenus u HepaBeHCTBA. HepaBeHCTBA 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKunH. OCHOBHBIC OHATH > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? Dymxiun. ucrosie Gymicm ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 Tosropenue u 0Godmenme 6 2 https://m.edsoo.ru/7t417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
KJIACC
DJIEeKTPOHHbIE
No Koau4vecTBo 4acoB o0pa3oBaTte/ibHbIE PeCypChl
11/-11 HavumeHoBaHUe pa3/ie/ioB B TEM MPOTrPaMMBbI
Beero KonTtpoasubie  [IpakTHyeckue
padoThI padoThbl
1 Yucna v BeruncneHus. J{eficTBUTENIbHBIE YU CIIA 9 bubmorexa [OK
https://m.edsoo.ru/7f419d08
> YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C OJHOMN 14 1 bubnmnorexa [JOK
MIepeMEHHON https://m.edsoo.ru/7f419d08
. bubmuorexa [IOK
3 VYpaBHenus u HepaBeHcTBA. CHCTEMBbl ypaBHEHUN 14 1 https://m.edsoo.ru/7f419d08
bu6nunorexa LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
but6mmorekxa [IOK
> Cymuun 16 ! https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
6 HucnoBble OCIEI0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
. bubmuoreka [JOK
7 [ToBTOpEeHMEe, 06001IeHNE, CCTeMaTH3allusl 3SHAHUN 18 1 https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




INOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
KosaunyectBo 4yacos DJIeKTPOHHbBIE
Ne Jara
Tema ypoka oOpa3oBaTe/ibHbIE
n/n Bcero Kontpoabnbie Ilpaktuueckne H3Y4eHHS pecypeni
padoTsI padoTsI
1 [ToHsiTHE panOHaIBHOTO YKCIIa 1 Bubmzorexa HOK
https://m.edsoo.ru/7f415b90
) Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU 1
quclaMu
3 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU 1
quclaMu
4 Apudmernaeckue 1eiCTBUS ¢ palliOHATBHBIMA 1
4KCIaMu
5 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU 1
quclaMu
6 Apudmernueckue IeiCTBUS ¢ palliOHaIbHBIMU 1
qKCIaMU
7 CpaBHeHue, ynopsa04iMBaHUE palMiOHAIbHBIX |
qucen
3 CpaBHeHue, ynopsa04iMBaHUE palMiOHAIbHBIX 1
qucen
9 CpaBHeHue, ynopsA04MBaHUE PalliOHATBHBIX |
qucel
10 Crenenb ¢ HaTypaJIbHBIM MOKa3aTeNIEM 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4211de
11 Crenensb ¢ HaTypaJIbHBIM MOKa3aTeNIEM 1 bubmorexa [IOK
https://m.edsoo.ru/7f421382
12 | Crenens C HaTypaJIbHBIM [TOKA3aTEIEM 1 bubmorexa HOK
https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaTypaJIbHBIM MOKa3aTelIeM 1 bubmorexa [IOK
https://m.edsoo.ru/7f4218be
14  CreneHb ¢ HaTypaJIbHBIM IOKa3aTelIeM 1




Perienue OCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3

15 .
peabHOUN MPAKTUKH
16 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI U3
peanbHON PAKTUKH
17 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI U3
peanbHON NPAKTUKH
13 Pemenrie oCHOBHBIX 3a/1a4 Ha POOU, IPOLICHTHI U3
peabHOM MPAKTUKH
19 [Ipu3Haku AeMMMOCTH, Pa3I0KEHUS HA
MHOXHUTEIN HATYPAIbHBIX YHCEIT
20 [IpusHaku genMMoOCTH, pa3iaoKEeHUs HA
MHOKUTEJH HAaTypalIbHbBIX YUCEI
71 Peanbubie 3aBucumoctu. [Ipsmast u oOparHas
MIPOTMOPIIMOHATBHOCTH
2 Peanbnbie 3aBucumoctu. [psimast u odpaTHas
MIPOMOPIIUOHATIBHOCTH
23 Peanbubie 3aBucumocTt. [Ipsimas u oOpatHas
MPONOPLUUOHAIBHOCTH
24 Peanbnbie 3aBucumocTtu. [Ipsimast u obpaTHas
MPOTIOPIIMOHATIBHOCTH
25 KonTponbhas padora no teme "PanmonanbHbie
yucia'
26 | bykBeHHBIE BBIpaKEHHUS bubmuorexa [IOK
YK p https://m.edsoo.ru/7f41feec
27  ®opmyiibl
28 | @opmyibl
29 [lepemennsble. JlonycTrmble 3HAYCHUS
TepEeMEHHBIX
[IpeobOpazoBanre OYKBEHHBIX BHIpAKCHHI
30 ZEZK BII)TI/IC CKO6OK}II/IKH I/IBCIICHI/IE HOI[O6H,BIX bubmmorexa LJOK
packp p https://m.edsoo.ru/7f41fafa
cliaraeMbIx
[IpeobpazoBanre OYKBEHHBIX BHIpQKCHHI
peobp YK p ’ but6mmoreka [IOK
31 | packpbITHE CKOOOK M MPUBEICHHUE MOA00HBIX

cJiaracMbIX

https://m.edsoo.ru/7f41£fd70




[IpeoOpazoBanne OyKBEHHBIX BBIPAXKECHUH,

32 | packpbITHE CKOOOK W MPHUBEACHUE TT0I00HBIX
cJ1ara¢MbIX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKECHUH,
33 | packpbITHE CKOOOK W MIPHUBEACHUE TTOT00OHBIX
cJ1ara¢MbIX
34  CBolicTBa CTENEHU C HATYPAJIbHBIM MTOKa3aTeIeM bubmorexa LIOK
https://m.edsoo.ru/7f421382
35 | CaoiicTBa CTENEHU C HATYpaJIbHbIM I10Ka3aTeleM bubmmorexa [IOK
https://m.edsoo.ru/7f42154e
36 | CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKa3aTEIEM bubmnorexa [IOK
https://m.edsoo.ru/7f4218be
bubnunoreka LIOK
37 | Muorotens https://m.edS(])_E).ru/7f42276e
bubmnorexa IIOK
38 | Muorowent: https://m.edscL)E).ru/7f422930
39 | CrnoxeHue, BBIYUTAaHUE, YMHOKEHHUE MHOTOUJICHOB bubmorexa LOK
’ ’ https://m.edsoo.ru/7f422af2
40 | CnoxeHue, BbIUUTaHUE, YMHOKEHHUE MHOTOWIEHOB bubmorexa LHOK
’ ’ https://m.edsoo.ru/7f422cc8
41  CnoxeHue, BBIUUTaHUE, YMHOKEHHE MHOTOUJIEHOB bubmuorexa [IOK
’ ’ https://m.edsoo.ru/7f422fca
42  CnoxeHue, BBIUUTaHUE, YMHOKEHHE MHOTOUJIEHOB bubmorexa LOK
’ ’ https://m.edsoo.ru/7f423182
43  @opMyibl COKPAIIEHHOTO YMHOKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
44  ®opmyibl COKPAIIEHHOTO YMHOKEHUS bubmorexa TTIOK
https://m.edsoo.ru/7f42464a
45 | ®dopmynbl COKpaIEHHOTO YMHOKEHHUS bubmorexa [IOK
https://m.edsoo.ru/7f424c12
46  ®opmyibl COKPAUIEHHOTO YMHOKEHUS bubmaorexa LIOK
https://m.edsoo.ru/7f424£d2
47  ®opMysbl COKPAIEHHOTO YMHOKEHUS bubmorexa I[IOK

https://m.edsoo.ru/7f4251d0




bubnunoteka LIOK

48  Pa3znokeHrne MHOIOYIEHOB HA MHOYKUTEIU https://m.edsoo.ru/7f423312
49  PaznoxeHrne MHOTOYJICHOB HA MHOXKUTEIU bubmorexa LIOK
https://m.edsoo.ru/7f4237fe
50 | PaznoxeHne MHOTOYJIEHOB Ha MHOKHUTEIN bubmorexa LIOK
https://m.edsoo.ru/7f4239de
51 | PaznoxeHune MHOTOYJIEHOB Ha MHOKHUTEIN
57 KOHTpOHBHé'l'SI pabota o Teme "Anredpandeckue
BBIPKCHUS
53 VYpaBHeHue, npaBuia npeo6vpa30BaH1/151 ypaBHEHUS,
PaBHOCUJILHOCTH YpaBHEHUM
s4 JIuneitnoe YpaBHEHHE C OJIHOM PepeMeHHOﬁ,
pellieHre JIMHEWHBIX ypaBHEHU N
55 JIuneliHOe ypaBHEHME C OJHOUN IEPEMEHHOM, bubnnorexa [JOK
pellieHne JIMHEWHBIX ypaBHEHUI https://m.edsoo.ru/7f420482
36 JInnelinoe YPaBHEHHE C OJIHOH VnepeMeHHoﬁ,
pelieHue JIMHEHHBIX YpaBHEHU I
57 | Pemienue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH bubmorexa LOK
https://m.edsoo.ru/7f42064e
58 | Pemenue 3a1a4 ¢ MOMONIBIO YPAaBHEHUN Bubmiorexa HOK
https://m.edsoo.ru/7f420806
59 | Pemenue 3a1a4 ¢ MOMONIBIO YPAaBHEHUN bubmiorexa LIOK
https://m.edsoo.ru/7f4209a0
60 | Pemenue 3ama4 ¢ MOMOIIBIO YpaBHEHUH Bubmuorexa HOK
https://m.edsoo.ru/7t420e6e
61 JIuHeliHOe ypaBHEHME C BYMs IEPEMEHHBIMU U bubmuorexa [IOK
ero rpaduk https://m.edsoo.ru/7f427¢32
62 JIuneitHOe ypaBHEHUE C IByMsI IEPEMEHHBIMU U bubnuoteka [JOK
ero rpauk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHENHBIX YPABHEHUM C JBYMs bubmuoteka [JOK
MepeMEHHBIMHU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTMHEUHBIX YPABHEHUH C JBYMS

NEPpCMCHHBIMU




Cucrema 1ByX JUHEHHBIX YPAaBHEHUM C ABYMS

65
IIePEMEHHBIMU
66 CucreMa IByX JTMHEUHBIX YPABHEHUH C JBYMS
[IEPEMEHHBIMU
67 | Pemenue cucteM ypaBHEHHUI bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68  Pemenue cucreM ypaBHEHUI bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
69  Pemenue cucreM ypaBHEHUN bubmorexa LOK
https://m.edsoo.ru/7f4287d6
70 | Pemenue cucteM ypaBHEHHUI
71 | Pemenue cucteM ypaBHEHUHN
7 KonTponbhas padota no teme "JIunelinble Bbu6mmotreka [JOK
ypaBHeHUs" https://m.edsoo.ru/7{421044
73  KoopauHaTta TOUYKHM Ha NPSMOM bubmorexa HOK
https://m.edsoo.ru/7f41de76
74 UYucnoBble IPOMEXYTKH bubmmorexa [IOK
https://m.edsoo.ru/7f41dff2
75  UYwucnoBble IPOMEKYTKH
76 Paccrosinue MY JBYMS TOKAMH
KOOPJAMHATHOU NPSAMON
77 Paccrosiaue MLy NBYMs TOUKaMH
KOOPJAMHATHON IPSIMOM
73 [IpsimoyronbHas cuctema KOOpAMHAT Ha bu6muoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpAUHAT Ha bubmuorexa [IOK
IJI0CKOCTH https://m.edsoo.ru/7f41e42a
80  IIpumeps! rpauKOB, 3aJJaHHBIX (HOPMYIaMHU E&f::?/ﬁiiiasﬁ)(.)rﬁﬂ f41e8a8
81 | IIpumeps! rpadukoB, 3a1aHHbBIX (hOpMyIaMu Eﬁﬁ/ﬁéﬁiﬁﬁﬂ £41ed80
82  Ilpumepsl rpauKOB, 3aJaHHBIX (HOPMYIaMHU




bubnunoteka LIOK

83 | Urenue rpaduKoB peasbHBIX 3aBHCUMOCTEH https://m.edsoo.ru/7f41ea24
84 | Urenue rpadukoB peanbHbIX 3aBUCHMOCTEN
bubnunoreka LIOK
85 Tomsrue dymxuun https://m.edsoo.ru/7t41ef06
86 | I'paduk pynxmm
. . bu6nmoreka [IOK
87 Ceofictsa pymkuni https://m.edsoo.ru/7f41£078
. . bubnuorexa [{OK
88 Croiictsa pymicumit https://m.edsoo.ru/7f41f1fe
. bubmuoreka [{OK
89 Jluneiinas dymiwms https://m.edsoo.ru/7f427282
. bubnuorexa [IOK
20 | Jluneiinaz dyniunus https://m.eds00.ru/7f427412
N bubmuoreka [{OK
91 TIloctpoenue rpaduka TUHEHHON (HYHKIUA https:/m.edsoo.ru/7f426d1e
92  Tloctpoenue rpaduka TMHEHHON HYHKINN
93 TI'padux pynkumm y =[x|
94  TI'padux GyHKIMH Yy =X|
gy |Komremapnsirs o e oopmara BuGorea 10K
P et P https://m.edsoo.ru/7f4150a
IIpoBepoyHas pabora
96 Nrorosas koHTposibHas padota / Beepoccuiickas bubmmnoreka HOK
MpoBepoyHas pabora https://m.edsoo.ru/7f429c6c
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB Kypca
7 xJj1acca, 0000IIecHIE 3HAHMI
08 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOA0B Kypca bu6muoreka [IOK
7 Ki1acca, 0000IIeHNe 3HAHUI https://m.edsoo.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METO0B Kypca bu6muoreka [IOK
7 Ki1acca, 0000IIeHHe 3HAHUIT https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB Kypca
7 xy1acca, 0000IIcHHE 3HAHHUI
101 [ToBTOpEHNE OCHOBHBIX MOHSATHUI U METOJIOB Kypca bubnuoreka [JOK

7 Ki1acca, 0000IIeHNe 3HAHUIT

https://m.edsoo.ru/7f42a27a




102 IToBTOpEHME OCHOBHBIX IIOHATHA U METOAOB Kypca 1 bubmuotrexa [JOK
7 xi1acca, 0000IIeHHe 3HAHUI https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KUIACC
Ne T KosmmmuecTBo yacos DJIeKTPOHHbIE
eMa ypoka Hara
n/m Beero KonTpoabnblie | [IpakTudeckue H3yueHusI o0pasoBaTejbHbIe
padoThI padoThI pecypchl
1 KBagparHblil KOpEHb U3 YUCIIA 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
2 [TonsiTHe 00 MppaIMOHAIEHOM YHCIIC 1 bubmorexa [IOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTHUHBIC TIPUOTVKCHUS UPPAMOHATBHBIX 1 bubmmoreka [JOK
YyHUCell https://m.edsoo.ru/7f417af8
4 JlecsiTuuHble TPUOIMHKEHUS UPPALMOHATIBHBIX 1
quce
5 JleficTBUTENIbHBIEC YUCIIA 1
6 CpaBHeHHE 1EHCTBUTENBHBIX YUCEI 1
7 CpaBHEHHE EHCTBUTENBHBIX YUCEI 1
8 ApudmeTrueckuii KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue BUJA X = a 1
10 CaoiicTBa apupMETHUECKUX KBaJIpaTHBIX KOPHEH 1 bubmorexa LHOK
https://m.edsoo.ru/7f42d862
11 CaoiicTBa apu(MeTHUECKUX KBaJIPATHBIX KOPHEH 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d862
12 [IpeoOpa3oBaHre YMCTOBBIX BBIPAXKEHUH, 1 bu6muoreka [IOK
COZIEPIKAIMX KBAIPATHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 IIpeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUH, 1 bubmuoreka [IOK
coJiepKaInX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7t42ded4
14 IIpeoOpa3oBaHue YUCIOBBIX BHIPAKEHUH, 1 bubmuoteka [IOK
coJiep KaInX KBaJApaTHBIE KOPHU https://m.edsoo.ru/7t42e0be
15 [IpeobOpazoBaHue YUCTOBBIX BHIPAKCHUH, 1 bubnuoteka [JOK
COJEPIKAILINX KBAIPATHBIE KOPHU https://m.edsoo.ru/7f42e262




bubnunoreka LIOK

16 | Creneny ¢ nemkM nokasateneM https://m.edsoo.ru/7f4354a4
CrannmapTHas 3anuch yncia. Pasmepsl 00beKTOB
|7  OKPYXAIOIIero Mupa (OT ByIeMEHTapHBIX YaCTHUII bubmmoreka [JOK
710 KOCMHUYECKUX O0BEKTOB), IJIUTEILHOCTh https://m.edsoo.ru/7f436098
MIPOLIECCOB B OKPYKAIOIEM MUPE
18 | CBoiicTBa CTEIEHU C LEIbIM II0Ka3aTelIeM bubmmorexa LIOK
https://m.edsoo.ru/7f435648
19  CBoiicTBa CTEIEHH C IETBIM ITOKa3aTelIeM bubmorexa [IOK
https://m.edsoo.ru/7f435648
20  CBoOHCTBa CTEIEHHU C IIENBIM ITOKa3aTeIEM Bubmuorexa HOK
https://m.edsoo.ru/7f435648
21  CBoHcCTBa CTEIEHHU C IIENBIM ITIOKAa3aTeIEM Bubmzorexa HOK
https://m.edsoo.ru/7f43599a
22 CBOMCTBA CTEIIEHHU C I[EJIBIM IIOKA3aTEIEM Bubmuorexa HOK
https://m.edsoo.ru/7f435ed6
23 KBagpaTHbIl TpEXUIECH
24 KsaapaTHbIN TpEXUiieH
75 PasnosxeHne kBagpaTHOro TpéxusieHa Ha bubmmnoreka HOK
MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
26 PasnoxeHue KkBagpaTHOro TpéXusacHa Ha bubmuoreka [IOK
MHOKHTEITH https://m.edsoo.ru/7f42fd38
27 KonTponbnas padbora no temam "KBajgparHbie bubmmnoreka HOK
kopHU. Crenenn. KBagpatusiii TpexuneH" https://m.edsoo.ru/7f42ec80
but6mmorekxa [IOK
28 Asrebparrieckas Apodh https://m.edsi.ru/7f4303 82
29 JlonycTrMble 3HaUY€HUS IEPEMEHHBIX, BXOSAIIUX B
anredpanvecKe BbIPaKEeHUs
30 JlomycTrMbIe 3HaYEHUS IEPEMEHHBIX, BXOISIINX B
anreObpanvecKue BeIpaKEeHUs
31 | OcHOBHOE CBOMCTBO alreOpanyeckon Apoou bubmmorexa [IOK

https://m.edsoo.ru/7f4308e6




bubnunoreka LIOK

32 Coxpamenne apodeii https://m.edsoo.ru/7f430a8a

. bubnmnoreka HOK
33 Coxpamenne apobeit https://m.edscEE).ru/7f430f44

. bubnmnoreka HOK
34 Coxpamenne apodeii https://m.edscEE).ru/7f430f44

35 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U JCIICHHUE bubnunorexa LIOK
anredpandeckux apooeit https://m.edsoo.ru/7f43128¢

36 CiioxeHue, BBIYMTaHUE, YMHOKEHUE U JICJICHUE bu6nmmoreka [IOK
anreOpandecKux Apooeit https://m.edsoo.ru/7f4315c0

37 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHUE U JCIICHHUE bubnunoreka LIOK
anredpandecKux apooeit https://m.edsoo.ru/7f4318c2

33 CrnosxeHue, BBIYMUTaHUE, YMHOKEHUE U JICJICHHE bubnnorexa [JOK
anredpanvdecKux apooeit https://m.edsoo.ru/7f431a20

39 [IpeoOpa3oBanue BBIpaKEHUN, COACPIKAIINX Bbu6moteka [JOK
anredpandeckue aApoou https://m.edsoo.ru/7f43259c¢

40 [IpeoOpa3oBaHue BbIpaXeHHH, COEepPIKALUX bubmmnoreka HOK
anreOpandeckue Apoou https://m.edsoo.ru/7f432736

41 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX bubmuoreka [IOK
anredbpanveckue 1poou https://m.edsoo.ru/7f432736

42 KonTponbhas padora no teme "Anredpandeckas bubmmnoreka HOK
Ipoos" https://m.edsoo.ru/7f431d36

43  KsagpatHoe ypaBHEHHE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela

44  HemnonHoe KBagpaTHOE ypaBHEHUE bubmorexa I[IOK
https://m.edsoo.ru/7f42eela

45  HemonHoe KBagpaTHOE ypaBHEHHUE bubmorexa I[IOK
https://m.edsoo.ru/7f42eela

46 = dopmymna KOpHEH KBaApaTHOTO YPaBHEHHUS bubmorexa HOK
https://m.edsoo.ru/7f42f158

47  ®opmyna KOpHEHN KBaJIpaTHOTO YPaBHEHHUS bubmorexa [IOK
https://m.edsoo.ru/7f42f3f6

48  ®opmysna KOpHEW KBaJApaTHOTO ypaBHEHUS bubmorexa [IOK

https://m.edsoo.ru/7f42f5a4




bubnunoreka LIOK

49 Teopewa Buera https://m.edsoo.ru/7f42fef0
bu6nmoreka [IOK
S0 Teopewa Bitera https://m.edso0.cu/7f430076
51 | Pemenue ypaBHEHUH, CBOJAIIMXCS K KBAJpaTHBIM bubmorexa LIOK
’ https://m.edsoo.ru/7f43c542
52 | Pemienue ypaBHEHH, CBOASIIUXCS K KBaJIpaTHBIM bubmorexa LIOK
’ https://m.edsoo.ru/7t43¢c3d0
53  Ilpocreiiime npoOHO-pallMOHANBHBIE YPABHEHHUS bubmorexa LIOK
https://m.edsoo.ru/7f4328c6
54 Ilpocreiiiye poOHO-pallMOHANBHBIE YPABHEHHUS bubsmorexa [IOK
https://m.edsoo.ru/7f432bbe
55 Pemenne TeKCTOBBIX 3a/1a4u ¢ IIOMOIIBIO bu6nmorexa LIOK
KBa/IpaTHBIX YPABHEHU https://m.edsoo.ru/7f42{75c
56 Pemenne TeKCTOBBIX 3a7a4 C IOMOIIILIO bubnunoreka LIOK
KBaJPAaTHBIX YPaBHEHU https://m.edsoo.ru/7f42f816
57 KonTponbnas padota no teme "KBagparubie bubmmnoreka HOK
ypaBHeHus" https://m.edsoo.ru/7f4301{2
JIuneliHoe ypaBHEHME C IBYMs IEPEMEHHBIMU, €TO
58  rpaduk, npumepsl penieHusl ypaBHEHUN B LENbIX
YHUCIax
JIuneliHoe ypaBHEHME C IByMs IEPEMEHHBIMU, €TO
59  rpaduk, npumMepsl penieHusl ypaBHEHUN B LENbIX
YHUCIax
JIuneliHoe ypaBHEHHE C IByMs IEPEMEHHBIMU, €TI0
60  rpaduk, mpuMepsl penieHus ypaBHEHUN B LIEIbIX
YHUCIax
61 PemreHne cucreM IByX JIMHEWHBIX YPaBHEHUN C
TBYMSI TIEPEMEHHBIMHU
62 PemreHne cucreM IByX JIMHEWHBIX YPaBHEHUN C
TBYMSI TIEPEMEHHBIMHU
63 Pemrenne cucreM nByX JIMHEWHBIX YPaBHEHUH €
JBYMSI IEPEMEHHBIMU
64 IIpuMepsl perieHus: CUCTEM HEITMHENHBIX

YpaBHEHUH ¢ ABYMS MIEPEMEHHBIMU




IIpuMepsl perieHus: CUCTEM HEITMHENHBIX

65 YPaBHEHMH C ABYMs IEPEMEHHBIMU
I'panueckas uHTEpIIpETaLNs YPABHEHUS C IBYMS
66 HIe)p(ebMeHHBIMI/I u CI/IIZ)TIC)M JIII_/IIHCgI];)bIX ypaBHeIfmgll c bubmmorexa [IOK
JBYM3 TIEPEMCHHEIMIH https://m.edsoo.ru/7f43d6d6
I'parnueckas uHTEpIIpETaLINs YPABHEHUS C IBYMS
67 Hle)pg)MeHHLIMI/I " CI/II::TEM HII_/IIHegPI:I)bIX ypaBHeIng c bubmmorexa [IOK
JBYM3 T1CPEMCHHBIMI https://m.edsoo.ru/7f43d6d6
63 Pemenue TEKCTOBBIX 33/1a C OMOILIBIO CHCTEM
YPaBHEHUN
69 Pemenue TEKCTOBBIX 3a/1a4 C IIOMOIILBIO CHCTEM
YpaBHEHU
70 Pemenue TEKCTOBBIX 32/1a C OMOIIIBIO CHCTEM
yYPaBHEHUN
71 | UncnoBele HEPABEHCTBA U UX CBOWCTBA
72  YucnoBble HEPABEHCTBA U UX CBOMCTBA
73  HepaBeHCTBO ¢ 0J1HOI mepeMeHHON
74 JInHeliHbIE HEPABEHCTBA ¢ OJHOU NIEPEMEHHON U bubmuoreka [IOK
UX pelIeHne https://m.edsoo.ru/7f42c692
75 JInHeiiHbIe HEpaBEHCTBA C OJHON TEPEMEHHOMN 1 bubmuoreka [IOK
UX PELICHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA ¢ OJHOU IIEPEMEHHON U
UX pelIeHne
77 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM bubnuorexa [JOK
[IEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TUHEHHBIX HEPABEHCTB C OAHOM bubnmnorexa [JOK
MIEPEMEHHON U UX pelIeHHe https://m.edsoo.ru/7f42cd2c
79 Cucremsl .]'II:IHeI\/'IHI)IX HEPaBEHCTB C OJHOU
MEPEMEHHON U UX pelIeHHe
30 N300paxenue pemieHns JMHEMHOTO0 HEpaBEHCTBA bu6muoreka [JOK
U UX CUCTEM Ha YUCIOBOM NPSAMOU https://m.edsoo.ru/7f42c9¢e4
31 N300pakeHne peneHns TMHEHHOTO HepaBEeHCTBA bubmuotexa [JOK

Y UX CHUCTEM Ha YUCJIOBOM MPSAMOI

https://m.edsoo.ru/7f42c9e4




KonrtponsHast pabora o temam "HepaBeHCTBa.

82 CucrtemMbl ypaBHEeHHUI" !
bubnuorexa [IOK
83 MHowstne pymxwn ! ttpeim edsoo /743312
34 OO6umacTh onpeAesieHUs] © MHOXKECTBO 3HaYEHUI 1 bu6nmorexa [IOK
GbyHKIIUU https://m.edsoo.ru/7f433d84
85  CnocoOsl 3aanus HyHKIHUN 1
86 | I'paduk dpyHKIIUM 1
87 | CpoiicTBa QyHKINH, UX OTOOpaKEHHE HA TpauKe 1
88 | UreHue u moctpoeHue rpa@uKoB QyHKIIHIA 1
89 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOLIIX 1
pealibHbIE MPOLIECCHI
90 OyHKINH, OTIUCHIBAIOLINE MIPSAMYIO U 00paTHYIO 1 bubnnoreka [JOK
MPONOPIIMOHATIFHBIE 3aBUCUMOCTH, UX TpaduKu https://m.edsoo.ru/7f434bbc
91 TunepGona 1
bubmmoreka [JOK
92 Tunepbona ! https://m.edS(])_E).ru/7f434362
93 Tpaduic bymiuiit y = x* ! it adsoomy/TH434572
—~2 v=x3 v=VY = Ix|-
94 iﬁiﬁiﬁk};e );E;H};CHEC’ )}/]paBHXe’H}I]/H?I L)I( |(;I/ICT6M 1 bubmorexa LHOK
- https://m.edsoo.ru/7f434d38
55 xypeon 71§ xtaceon, oBoGuene | | Bubmorera LIOK
Beepoceniickas IpoBepouHas padora https://m.edsoo.ru/7f4371aa
96 Hrorosas konTpoapHas padota / Beepoccuiickas 1 bubnuotexa [JOK
poBepoyHas paboTa https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1
KypcoB 7 u 8 Ki1accoB, 0000IIeHre 3HAHUN
98 IToBTOpEHNE OCHOBHBIX IIOHATHA U METOL0OB 1 bubmuoreka [IOK
KypcoB 7 1 8 KiaccoB, 00001eHne 3HaHU I https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB 1 but6mmoreka [IOK

KypcoB 7 u 8 Ki1accoB, 0000IIeHHEe 3HAHUN

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




100 IToBTOpEHME OCHOBHBIX IIOHATHI U METOLOB 1 bubmuotexa [JOK
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HaHU I https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1 bu6nmoreka [IOK
KypcoB 7 u 8 KJIaccoB, 00001IeHNe 3HAHUI https://m.edsoo.ru/7f436b88
102 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1 bu6nmorexa [IOK
KypcoB 7 u 8 KJIaccoB, 00001IeHNe 3HAHUI https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
9 KVIACC
N ypoka KosmvecTBo yacos Jara DJIeKTPOHHBbIE H(POBHIE
n/n Bcero  Kourpoabnbie = IIpakruueckue H3ydeHus o0pa3oBaTejbHbIE
padoThbl padoThI pecypchl
1 PanmonaneHble yncia, uppaloHagbHble YHuca, 1
KOHEYHBIE 1 OECKOHEYHBIC IECATHIHBIC TPOOH
MHOX€eCTBO NEUCTBUTECIHLHEIX YHCEI;
2 JIEHCTBUTEILHBIC YHCIIa KaK OCCKOHEYHBIC 1
JECSITUUHBIE POoOH
B3anMHO 01HO3HaYHOE COOTBETCTBUE MEXKTY
3 MHOXECTBOM JIEUCTBUTEIBHBIX YUCEN U 1
MHOXECTBOM TOUYEK KOOPAMHATHOU MPSMOM
CpaBHEHME IEUCTBUTENBHBIX YHCEIL,
4 apupMeTHYECKUE IEUCTBUS C IEHCTBUTEIbHBIMU 1
YUCIaMHU
5 [TpubnmxEHHOE 3HAUCHNE BETMUYHHBI, TOUHOCTh 1
MPUOJTKEHUS
6 OxkpyrneHue yucen 1
7 Okpyrienue yucen 1
8 [Ipukuaka 1 OLleHKa pe3yabTaTOB BHIYMCIICHUM 1
9 [Ipuknaka v OLeHKa pe3yabTaTOB BEIYMCICHUN 1
10 JIuneitHoe ypaBHeHUE. Pelienue ypaBHeHHH, 1 bubmuotex [JOK
CBOJSAIINXCS K IMHEWUHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitHoe ypaBHeHUE. PellieHne ypaBHEHHI, 1

CBOOAIIUXCA K JIMHEHHBIM




12

KBagparnoe ypaBHenue. Pernienue ypaBHeHuUiH,
CBOJSIINXCS K KBaJPAaTHBIM

bubmuorexa [JOK
https://m.edsoo.ru/7f43c542

13 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHU, bubnuorexa [JOK
CBOJAIIUXCS K KBaJJPAaTHBIM https://m.edsoo.ru/7f43c542
14  BukBangpaTHblC ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f43¢c3d0
15 bukBagpaTtHble ypaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl perieHust ypaBHEHUM TPEeThed U
16  yeTBEpTOIl cTENEHEHN Pa3lIOKEHUEM Ha
MHOXUTEIN
[Ipumepsl penieHus: ypaBHEHUIN TPETbel U
17 | 4eTBEPTOM CTENEHEN PA3IOKEHUEM Ha
MHOXUTEIN
18 | Pemenue qpoOHO-paliiOHATBHBIX YPABHEHUI bubmorexa LIOK
https://m.edsoo.ru/7f43c9b6
19  Pemienue npoOHO-pallMOHATIBHBIX YPaBHEHHIMA bubmorexa LHOK
https://m.edsoo.ru/7t43c9b6
20 Pemrenue TeKCTOBBIX 3a/1a4 aNTreOpandecKum
METOI0M
1 Pemenrie TeKCTOBBIX 33724 anredpandeckum
METOI0M
2 Pemrenue TeKCTOBBIX 3a/1a4 aNreOpandecKum
METOI0M
23 KonrtponsHast pabora o Teme "YpaBHEHUS C
OJTHOM MepeMEHHOI"
24 VYpaBHeHUE ¢ ByMSI IEPEMEHHBIMU U €TI0 bubnuorexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
75 YpaBHeHUE ¢ BYMSI IEPEMEHHBIMU U €TI0 bubnmuotexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1Byx JH/IH"eﬁHLIx YpaBHEHHH C IByMs
MIEPEMEHHBIMH U €€ peleHne
27 CucreMa IByX JTMHEUHBIX YPABHEHUH C IBYMS

IIEPEMEHHBIMU U €€ peleHue




Cucrema 1ByX JTUHEHHBIX YPABHEHHUH C ABYMS

28 MIEPEeMEHHBIMH U €€ pelieHue
29 Cucrema Byx nI/IH“eﬁHLIX YpaBHEHUH C JBYMS
IIEPEMEHHBIMU U €€ peleHue
Pewrenue cucrem 1B ABHEHMI, OJJHO U3
30 | KOTOpBIX JIHHeP”Ier,};Xﬂ}II)I;roe — B,To;I)loﬁ bubmorexa LIOK
CTCIeHI https://m.edsoo.ru/7f43d23a
Pewrenue cucrem 1B ABHEHMI, OJJHO U3
31  KoOTOpBIX nHHeﬁH(;He,};Xﬂ}II)I;/roe — B,To;I)loﬁ bubmiorexa LIOK
CTCIeHIL https://m.edsoo.ru/7f43d55a
Pemenue cuctem IByX ypaBHEHHI, OJTHO U3
32 | KOTOpBIX JIMHEHHOE, a APYyroe — BTOPOM
CTETIeHU
Pemenue cuctem IByX ypaBHEHHI, OJTHO U3
33 | KOTOpBIX JIMHEHHOE, a APYyroe — BTOPOM
CTETeHU
34 Fpa(buqecFaﬂ UHTEPIIPETALNS CUCTEMBI
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
35 Pemenne TekcTOBBIX 3aJjau anredpandeckum
crocooomM
36 Pemenne TekCTOBBIX 3aJja4 anredpandeckum
CIoco0oM
37 KonTtponbHas padora o teme "Cucremsl
ypaBHEHH"
38 | UmncnoBble HEPABEHCTBA U X CBOICTBA
39 | YucnoBble HEPABEHCTBA U UX CBOMCTBA bubmorexa LHOK
https://m.edsoo.ru/7f43ad5a
40 JIuHeiitHbIe HEPABEHCTBA C OAHON EPEMEHHOMN 1 bubnmuorexa [JOK
UX pelIeHue https://m.edsoo.ru/7f43af08
A1 JIuHeitHbIe HEPABEHCTBA C OAHON EPEMEHHOMN 1 bubnmuotexa [JOK
UX pelIeHue https://m.edsoo.ru/7f43af08
4 JInHeliHbIE HEPABEHCTBA ¢ OJHOU IIEPEMEHHON U bubnuorexa [IOK

UX pelIeHue

https://m.edsoo.ru/7f43af08




CucreMbl TMHENHBIX HEPABEHCTB C OJHON

43 MIEPEMEHHON U UX pelIeHHe
44 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
IIEPEMEHHOM U UX pELICHUE
45 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
IIEPEMEHHOM U UX pELICHUE
46 = KBagparHble HEpaBEHCTBA U UX pPEIICHUE bubmmorexa [IOK
AP P P https://m.edso0.ru/7f43b098
47  KBagpaTHble HEpaBEHCTBA U UX PEIICHHE bubmorexa LHOK
P P P https://m.edsoo.ru/7f43b21e
48  KBagparHble HEPaBEHCTBA U UX PELLEHUE bubmorexa [TOK
AP P P https://m.edsoo.ru/7f43b5a2
49 | KBajpaTHble HEpaBEHCTBA U UX pPEIICHUE
50  KBaapaTHble HEPAaBEHCTBA U UX PEILIEHUE
51 I'paduueckas HHTEpIIpETAIINS HEPABEHCTB U bubnnorexa [HOK
CUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
57 I'padnueckas uHTEpIIpETALlsl HEPABEHCTB U
CHCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
53  KonurponbHas padora no teme "HepaBencrna"
N . bubmuorexa [JOK
54  KsagpaTtuuHnas QpyHKIus, e€ rpaduk u cBoicTBa https://m.edsoo.ru/7f4396¢6
" . bubmuorexa [JOK
55  Ksagpatuunas QpyHkius, e€ rpaduk u cBoiicTBa https://m.edso0o.ru/7f439842
N . bubnmoreka [JOK
56  Ksagpatuunas pyHkuus, e€ rpaduk u cBoiicTBa https://m.edsoo.ru/7f4399b4
57 [Tapabo:a, KOOpIMHATHI BEPIINHBI TApaOOIIbI, bubmuoreka [IOK
0Cb CUMMETpUHU MapadoIIbl https://m.edsoo.ru/7f439eb4
53 [Tapabo:na, KOOpIMHATHI BEPIINHBI TApaOOIIbI, bubnuorexa [IOK
0Cb CUMMETpUH MapaloJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOpIMHATHI BEPIIUHBI TApabOJIbI, bubnmuorexa [JOK

0Ch CUMMETPHUH MapaboJIbl

https://m.edsoo.ru/7f43alac




[Tapabosa, KOOpAUHATHI BEPIIMHBI TAPAOOIIHI,

bubmuorexa [JOK

60 0Ch CHMMETPHH TapadoIIbl https://m.edsoo.ru/7f43a31e
61 [TapaGona, KOOpIMHATHI BEPIIUHBI TapadOJIbI, bubnuorexa [JOK
0Ch CHMMETPHUU TapaboJIbl https://m.edsoo.ru/7f43a526
62 [Tapaboia, KOOpAMHATHI BEPUIMHBI TAPaOOJIbL,
0Ch CHMMETPHUU TapaboIbl
63 I'paduxu pynkmmii: y = kx, y =kx + b, y=k/x,
y=X%, y=vX, y=[X|
64 I'paduku dynkomit: y = kx, y =kx + b, y=k/x,
y=x*, y=VX, y=[X|
65 I'paduxu pynkmmii: y = kx, y =kx + b, y=k/x,
y=X?, y=VX, y=X|
66 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x,
y=x*, y=vX, y=[x|
67 I'paduxu pynkmmii: y = kx, y =kx + b, y=k/x,
y=X?, y=VX, y=X|
63 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x,
y=X?, y=VX, y=X|
69  KonrtponbHas padora no reme "OyHKuu" Eggg;ﬁiﬁigg{fn f43ab34
70  IloHsATHE YHMCIOBOH MOCIEIOBATEILHOCTH bubmorexa [JOK
https://m.edsoo.ru/7f43e6c6
71 3aaHue MOCIe10BaTEIbHOCTH PEKYPPEHTHON bubnuoreka [IOK
dhopmymoit u popMyIoi n-ro uieHa https://m.edsoo.ru/7f43ebda
79 Apudmerrueckas U reoMeTpuyecKas bubnnoreka [JOK
IIPOrpecCuu https://m.edsoo.ru/7f43ed7e
73 Apudmerrueckas U reoMeTpuyecKas bubnnoreka [JOK
MPOrPECCUU https://m.edsoo.ru/7f43f3b4
74 reowenpmcokoi mporpecent, cywt mepssx ubmiorera LIOK
WICHOB ’ https://m.edsoo.ru/7f43f58a
®opmyIiel n-ro diIeHa apmbniemqecxoﬁ " Bubmorexa LIOK
75 | reoMeTpUUYECKO MPOrpecchii, CyMMbI MEPBBIX N

YJICHOB

https://m.edsoo.ru/7f43ef2c




@®opMyIIbl N-ro WieHa apupMeTHIecKoil u

bu6mmoreka [IOK

76 Zic;ﬁz]zpnqecxon MIPOTPECCUI, CYMMBI TIEPBBIX N https://m.edsoo.ru/7f43f0c6
®opmyIIsl N-To WieHa apuPMETHUESCKON U
77 reollj\)/leipnquKOﬁ nporpgcc(:ll)/lﬁ, CYMMBbI IIEPBBIX N bubmorexa [IOK
WICHOB https://m.edsoo.ru/7f43f72e
®opMyJIbl N-TO YjieHa apu(PpMETHUSCKON U
78 reollzfle'}r]pnqecmﬁ nporpgccczll)aﬁ, CYMMBI IIEPBBIX N Bubmaorexa ITOK
WICHOB https://m.edsoo.ru/7f43f8a0
N3o0paxkeHue 4ieHOB apuhMEeTUIECKON U
79  reoMeTpuuYecKOM MpPOrpeccHuil ToukamMu Ha
KOOPJIMHATHOM TIJIOCKOCTH
N3o0paxkeHue 4ieHoB apuhMEeTUIECKON 1
80 | reoMeTpuuecKoil mporpeccuii Toukamu Ha
KOOPJIMHATHOMN TIJIOCKOCTH
81 | JIuHeWHbII U SKCIIOHEHIIMATIBHBIN POCT
82 | CnoxHbl€ IPOLIEHTHI bubmmorexa LOK
https://m.edsoo.ru/7f43fe0e
83 | CrnoxHble TPOLICHTHI Bubmiorexa LJOK
https://m.edsoo.ru/7f4401a6
34 KonrtponbHas pabora no teme "Hucnossle bubnuoreka [IOK
MOCeI0BaTeIILHOCTH " https://m.edsoo.ru/7f440418
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
85 | 3HaHuWii. 3anuCh, CPABHEHUE, IEUCTBUS C
JEHCTBUTEILHBIMU YHCIIAMHU, YUCIIOBAS TIPSIMAst
36 [ToBTOpeHmE, 0600IIEHNE U CUCTEMATH3AITIS
3HaHui. [Ipo1eHThI, OTHOLIEHUS, POTIOPIIHH
37 [ToBTOpeHme, 06001IeHNE U CHUCTEMATH3AIUS
3HaHui. OKpyrieHue, mpulInKEHHE, OIIEHKA
[ToBTOpenue, 0000IIEHNE U CHCTEMATH3AIIHS
88 3HaHI/II7Ip. PGI_LI,CHI/Ie TH;KCTOBHX 3agau ’ Bubmzorexa LIOK
ApHbMETHIECKIM CIIOCOBOM https://m.edsoo.ru/7f443b12
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
89 3HaHm”II). Pem,eHI/Ie TEKCTOBEIX 3aJ1a4 Bubmzorexa LIOK

apu(METHYECKUM CIIOCOOOM

https://m.edsoo.ru/7f443cd4




[ToBTOpeHmEe, 06001IEHNE 1 CHUCTEMATH3AIUS

bu6mmoreka [IOK

90 | 3Hanui. Perrenne TEKCTOBBIX 3a1a4
A https://m.edsoo.ru/7f443fea
apu(METHYECKUM CIIOCOOOM
IToBTOpEeHue, 0000IIEHNE H CHCTEMATH3ALIH
91 3HaHI/II71p IIpeoO asiaﬂne anred anqecmfx Enbmmorexa IOK
’ 13 p P https://m.edsoo.ru/7f4441ca
BBIpOKCHHH, IONTyCTUMbIC 3HAYCHUS
IToBTOpenue, 0000IIEHNE U CUCTEMATH3AIIHS
92 3HaHI/II>'II) IIpeo6 a3cl)]1l3aHI/Ie anreo anqecm;[x Brbmorexa HHOK
) 13 p P https://m.edsoo.ru/7f444364
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHSI
IToBTOpeHue, 0000IIEHNE H CHCTEMATH3ALIH
93 3HaHI/II§ Hpeo6pa3(1)]1l;aHHe anreo anqecmfx bubmorexa LIOK
T P https://m.edsoo.ru/7f444612
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
IToBTOpeHue, 0000IIEHNE U CHCTEMATH3ALIH
94 3HaHI/II§ IIpeo6 a3(1)11l;aHI/Ie anred anqecmfx Brommozexa OK
- 1Peobp p https://m.edsoo.ru/7f444a94
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
IToBTOpEeHue, 0000IMIEHNE U CUCTEMATH3ALIHS
95 3HaHI/II§ D KHHH'H;OCT O€HHE CBOI‘/’ICTBI; Bubmiorexa IHOK
e . p ’ https://m.edsoo.ru/7f444c56
W3Y4YEHHBIX (pyHKUINN
IToBTOpEeHue, 0000IIEHNE U CUCTEMATH3ALIMS
96 3HaHI/II§ D KHHH'H;OCT O€HHE CBOI‘/’ICTBI; Bubmzorexa IOK
e . p ’ https://m.edsoo.ru/7f444144
W3Y4YEHHBIX (pyHKUINN
IToBTOpEeHue, 0000IIEHNE U CUCTEMATH3ALIHS
97 3HaHI/II71p ()] KHHI/I'H;IOCT OCHUE CBOI‘;ICTB;.I Bubmzorexa IOK
e . p ’ https://m.edsoo.ru/7f44516a
W3Y4YEeHHBIX (pyHKUINN
IToBTOpenue, 0000IIEHNE U CUCTEMATU3AIIHS
98 3H&HI/II>1p D KI_II/II/I'HI-'IIOCT OCHHE CBOI\/'ICTBI; bubmmorexa LJOK
oy . p ’ https://m.edsoo.ru/7f4452¢e6
M3YYEeHHBIX (pyHKINH
IToBTOpEeHME, 000OIIEHIE H CHCTEMATH3AIIUI
D ’ Hl w bubarorexa [JOK
99  3nanwmil. 'paduueckoe perienue ypaBHeHHH U UX

CHUCTEM

https://m.edsoo.ru/7f445516




[ToBTOpenue, 0000IIeHNE U CUCTEMATH3aIH

100 | 3Hanwmii. ['paduyeckoe penieHrne ypaBHEHUN U UX 1
CUCTEM

101 | UroroBast kKoHTpoOBHAs paboTa 1

102  O0o001enne u cucTeMaTu3anys 3HaHUN 1

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KUIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
poBep o0pa3oBaTe/IbHOM NPOIrPaAaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYKCICHUS
11 BreimonnATe, coderas YCTHBIE M TNHCBMEHHBIE MNPHEMBI, apudmMeTHuecKue
' JEUCTBUS C pallMOHAIbHBIMU YHCIAMU
HaxonuTe 3HaueHWs] 4YHMCIOBBIX BBIPRKEHUH, HPUMEHATb pa3HOOOpa3HbIE
1.2 CI0ocoObl M NPUEMBI BBIUMCIIEHNS 3HAUEHUHN JPOOHBIX BBIPAKEHUH, COJEPIKAILINX
OOBIKHOBEHHBIE U JIECATUYHBIE ApOoOU
[Tepexoaute OT oxHOW (OpMBI 3amucH 4Yucesl K Apyroi (mpeoOpa3oBbIBATH
1.3 JECATUYHYIO JpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IPOOb)
1.4 CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YNCIIA
1.5 OKpyrysiTh uncia
BBINONHATE NPUKUAKY U OLEHKY pe3yJjbTaTa BBIYMCIICHHUH, OLICHKY 3HA4€HUM
1.6 YUCJIOBBIX BBIPA)KCHUU. BBINOIHATE NEHCTBHS CO CTENEHAMM C HATYPaJIbHBIMU
II0Ka3aTeNsIMU
17 [TpuMeHATh NPU3HAKM AEIMMOCTH, PA3JIOKEHHE HAa MHOXKHMTEIN HaTypaJlbHBIX
) YHUCCH
Pemath 1npakTUKO-OpUEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOLIECHHEM
18 BEJIMYMH, PONOPLUOHAIBHOCTBIO BEJIMYMH, IPOLEHTaMH, MHTEPIPETUPOBATH
' pe3yNbTaThl pelIeHMs 3a1a4 ¢ Y4ETOM OTpaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX OOBEKTOB
2 Anrebpanueckue BhIpaXKEHUs
21 Hcnonb30Bath anredpanyeckyro TEpPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATh €€ B
' IPOIECCe OCBOEHMS Y4eOHOT0 MaTepuaia
29 HaxonuTte 3HaueHuss OyKBEHHBIX BBIP@XEHHH MpPH 3aJaHHBIX 3HAYEHUSX
] NIEPEMEHHBIX
23 BeimonuATe npeoOpa3oBaHus 1EI0T0 BBIPAXKEHHUS B MHOTOWIEH NPUBEICHUEM
) MOJOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK
24 BbInonHATE yMHOXKEHUE 0/IHOYJIEHA HA MHOTOYJIEH MU MHOTO4YJIEeHa HA MHOTOYJIEH,
] IPUMEHSTH (OPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTU
OcCylecTBIATh  Pa3jIoKEHUE MHOTOWIEHOB HA MHOXWTEIU C  ITOMOIIBIO
2.5 BBIHECEHHS 3a CKOOKM OOLIEero MHOXHUTENs, TPYNIHUPOBKU CllaraeéMblX,
npuMeHeHHs GOopMYI COKPAIIEHHOTO YMHOKEHUS
26 [TpuMeHATH IpeoOpa3oBaHUs MHOTOUWIEHOB JUISl PEIICHUs Pa3IUYHBIX 33734 U3
' MaTeMaTHKH, CMEXKHBIX IPEMETOB, U3 PEaIbHOM MPaKTUKU
27 Hcnonp3oBaTh CBOMCTBa CTENEHEW C HATypajdbHBIMU TOKa3aTeNsAMU s
) npeoOpa30BaHUs BBIPAKEHUN
3 YpaBHEHMS 1 HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHUS C OJHOW IIE€PEMEHHON, MPHUMEHsSI IpaBUia
3.1 nepexo/ia OT UCXOAHOTO YPaBHEHUS K paBHOCHIIbLHOMY eMy. [IpoBepsTh, siBiseTcs
JIM YUCJIO0 KOPHEM ypaBHEHUS




39 [IpumensaTs rpaduueckre METOIbl NMPH PEIICHUH JTUHEHHBIX YpPaBHEHUUW U HX
] CHCTEM
33 [TonGupaTh mpuMepsI map Yncell, BISAIOMNUXCS PEIIeHUEeM JINHEHHOTO ypaBHEHUS
) C IByMsI IEPEMEHHBIMU
34 Ctpouth B KOOpIMHATHOW MIOCKOCTU TpaduK JIMHEHHOTO ypaBHEHUS C JBYMS
' NEPEMEHHBIMH; TIOJIB3YACh rPaUKOM, IPUBOIUTH IPUMEPHI PELICHUs] YPAaBHEHUS
35 PemaTts cucreMbl OBYyX JIMHEWHBIX YpPAaBHEHUH C JIByMS IIEPEMEHHBIMH, B TOM
) ymclie rpadudecku
CocCTaBIATh U peIIaTh JUHEHHOE YPABHEHHUE UM CUCTEMY JIMHEHHBIX YPABHEHUN
3.6 10 YCJIOBUIO 33J1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJauu
MIOJIyYEHHBIN pe3ysbTaT
4 Koopaunate! u rpadpuku. yHKIMn
N300paxarh Ha KOOPAMHATHON HpPSIMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
4.1 KOOpJMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl, 3aIIMCHIBATH YHCIOBBIE MPOMEXKYTKU
Ha are0panyecKkoM si3bIKe
4.2 OtMeuaTh B KOOPIMHATHOM MIJIOCKOCTH TOYKH 110 33JJaHHBIM KOOpJMHATaM
4.3 Ctpouts rpaduku nuHeitHbIX QyHkimid. Ctpouts rpaduk GyHkuuu y = [x|
OnuceIBaTh C MOMOIIBIO PYHKIINI NU3BECTHBIE 3aBUCHUMOCTH MEX/1y BETMUUHAMHU:
4.4 CKOpOCTb, BpeMH, paccrosiHue, LIEHY, KOJIHUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTb, BpeMsi, 00bEM pabOThI
4.5 Haxoauth 3Hauenue GyHKIMH 10 3HAYCHUIO e€ apryMeHTa
[Tonnmate rpaduyeckuit crmoco® NpPeACTaBICHUS U aHauu3a HHQPOpPMAIHH,
4.6 U3BJICKaTh M HHTEPIPETUPOBaTh HH(OpMAIMIO H3 TpPapUKOB peaTbHBIX
MIPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble mpeAMEeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
posep o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYUCICHUS
Hcnonp30BaTh HavaabHBIE MPECTABIECHUS O MHOKECTBE AEUCTBUTEIIBHBIX YUCEI
1.1 JUISl CPAaBHEHH S, OKPYTJIEHHSI M BBIYUCIICHUH, 1300pakaTh 1eHCTBUTEIbHBIC YHCIIA
TOYKaMU Ha KOOPJAMHATHOU IIPSIMOi1
[TpuMeHsATh MOHATHE apU(METHUECKOro KBaJpPaTHOTO KOPHs, HAaXOAUTh
10 KBaJIpaTHbIE KOPHM, UCIIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSITODP, BBIIOJIHATD
' npeoOpa3oBaHusl BBIPAXKEHUH, COAEpXKAIMX KBaJpaTHbIE KOPHHU, HCIOJIb3YS
CBOMCTBA KOpHEH
13 Ncnonp3oBath 3anucy O0IBIINX U MAJIBIX YUCEII C TOMOIIBIO IECATUYHBIX Ipo0eit
) U creneHen uncna 10
2 Anrebpanueckue BhIpaXKEHUS
21 [IpumeHAT, NOHSATHE CTENEHW C  LEIbIM  II0Ka3aTelleM,  BBINOJIHATh
) npeoOpa3oBaHus BBIPAXKEHHH, COIEPIKAIUX CTENEHH C LIEIbIM MTOKa3aTeleM
29 BbIOMHATE TOXKIECTBEHHBIE NPEOOpa30BaHUsl PAllMOHANBHBIX BBIPAXKEHUN Ha
' OCHOBE ITPAaBMJI ICHCTBUI Ha/l MHOTOWICHAMHU U aJredpandyecKuMu IpoosMu
2.3 PacknanpiBaTh KBaApaTHBINA TPEXUIEH HA MHOKUATEIN
24 [TpumensTh npeoOpa3zoBaHUS BBIPAKEHUH Ui pEIICHUs pPa3JIMYHBIX 3ajad U3
' MaTEMaTHKH, CMEXKHBIX IIPEMETOB, U3 PEAJILHON IPAKTUKH
3 YpaBHEHMS U HEPABEHCTBA




3.1

Pemate nuHEWHBbIE, KBaJpaTHbIE YpPaBHEHUS W palUOHAIbHBIE YpPaBHEHHS,
CBOJISIIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUH C IBYyMS IEPEMEHHBIMU

3.2

[IpoBoauTh IIpOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM
yucie ¢ IpUMEHEHHEM I'pa)uuecKUX MpeAcTaBlIeHuH (yCTaHaBIMBATh, UMEET JIU
YpPAaBHEHUE WM CHCTEMa YpPAaBHCHUHN pPELICHUs, €CIIM HMMEET, TO CKOJIBKO, H
npouee)

33

[TepexoauTh OT CIOBECHOM (HOPMYIUPOBKH 3a7a4H K €€ anreOpandecKoi Moaenu
C TOMOIIBIO  COCTaBJICHUS  YpPaBHEHMs] WIM  CHUCTEMbl  YpaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d  IIOJIY4CHHBIN
pe3ynbTaT

3.4

4.1

4.2

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

[IprMeHsATh CBOMCTBA YUCJIOBBIX HEPABEHCTB JIJII CPAaBHEHUS, OLICHKH, pElIaTh
JIMHEMHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM W UX CHUCTEMbl, [JaBaTh
rpauYecKyr0 MIUTIOCTPAIIMI0O MHOMKECTBA PEIICHWNH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB

DyHKIMHU

[Tornmarh W HCMONB30BaTh (PYHKIIMOHAIBHBIC TOHSATHS W SI3BIK (TSPMHUHBI,

CHMBOJIMYECKHE 0003HAYEHHSI), ONPENeATh 3HAUeHHE (YHKIHH 10 3HAYECHUIO
apryMeHTa, ONpeIeNIATh CBOUCTBA (DyHKINH 110 €€ TpaduKy

Crpouts rpaduku dJIeMeHTAPHBIX GYHKINN BUIA:

y=k/x
y=k/x , y =x?, y = X3, y = [X|, onHCBIBaTh CBOICTBa YHCIOBOH (YHKIHHU IO €€

rpaduxy

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

Yucna 1 BEIUUCIIEHUS
CpaBHMBATh U yNOPSAOYMBATh PAIMOHAIBHBIE U UPPAIIMOHAIIbHBIE YHCIIA

1.2

BreinmonHATh apI/I(I)MeTI/I‘IeCKI/Ie HeﬁCTBHH C paluOHAJIbHBIMH YHUCIIAMH, COYCTaA
YCTHBIC U TMCbMCHHBIC HpI/IéMBI, BBIIIOJHATL BBIYHUCICHUA C HPPAllMOHAIbBHBIMUA
qucijiaMun

1.3

1.4

HaXO,[[I/ITL 3HAYEHMS CTEIICHEH C OCJIBIMHA ITOKa3aTC/IIMU U KOpHeﬁ, BBIYUCIATH
3HAYCHU S YU CIOBBIX BI)Ipa)KCHI/Iﬁ

Oprl"J'[f[TB I[CI\/'ICTBI/ITCHI)HI)IC 4yucia, BbBIIMIOJIHATE MPUKUAKY PE3yJibTaTa
BLI‘IHCJIGHI/Iﬁ, OLICHKY YMCJIOBBIX BBIpa)KeHI/Iﬁ

YPaBHeHI/IH 1 HCPABCHCTBA

2.1

Pemrate yiMHENHBIE U KBAaJpaTHbIE YPAaBHEHHUsI, YPABHEHHUsI, CBOSIIMECS K HUM,
npocTeime ApoOHO-palOHAIbHbBIE YPaBHEHUS

22

2.3

Pemrate cuctemsl IByX TUHEHHBIX YPaBHEHHH C IBYMS IEPEMEHHBIMU M CUCTEMBI
JIBYX YpaBHEHUH, B KOTOPHIX OJHO YpaBHEHHE HE SBISETCS JIMHEHHBIM

Pemiate TekcTOBBIE 3314 aNTreOpandecKuM ClocoOOM ¢ MOMOIIBbIO COCTABIECHUS
YPaBHEHMsI WJIM CUCTEMBI JIBYX YPaBHEHHH C IByMsl I€peMEHHBIMU

24

2.5

[IpoBoauTh MpoCTEiine UCCIeqOBaHNUS YPAaBHEHHUM H CUCTEM YPaBHEHUIA, B TOM
yuclie ¢  OpUMEHEHHeM  rpa@uueckux  MpeACTaBlIeHUuN  (Hampumep,
yCTaHABIMBATh, UMEET JIM YPaBHEHHE WM CHUCTEMa YPaBHEHHH pEIICHHs, eCIU
HUMEET, TO CKOJIBKO)

Pemars nuHeliHble HepaBEHCTBa, KBaJpaTHble HEPABEHCTBA, H300paxarhb
pELICHUE HEPABEHCTB HA YKMCIIOBOM IPSIMOM, 3alMCBIBATH PELIEHUE C IIOMOIIBIO
CHUMBOJIOB




Pemats cuctembl JTMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
2.6 KBaJpaTHOE HEPAaBEHCTBO, H300pa)kaTb pEIICHHE CUCTEMbl HEPABEHCTB Ha
YHCIIOBOM MPSIMOi, 3aIIMCHIBATh PELICHUE C IIOMOIIBIO CHMBOJIOB

2.7 Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7a4

3 @yHKIMU
Pacno3naBarte (QyHKUMM M3Y4eHHBIX BHIOB. Iloka3bpiBaTh CXEMaTHYECKU
pacnosokeHHe Ha KOOPIMHATHOHN IUIOCKOCTH rpadukoB ¢yHKuuil Buma: y=kx,

3.1 y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYEHUI KOIPPUIHECHTOB,
OTHUCBIBATh CBOMCTBA (DYHKITHI
39 [Toka3bpiBaTh CXEMaTHUECKH PACHOJOXKEHHE Ha KOOPAMHATHOM IIOCKOCTH
rpadukoB QyHKIUH BuIa y = VX, y = [X| ¥ ONMCHIBaTh CBOICTBA (DyHKIMH
33 Crpouth W H300pakaTh CXEMaTHYECKH TIpaduKH KBaApaTHUHBIX (DYHKIIHIA,
OIKCBIBATh CBOMCTBA KBaAPaTUYHbIX (DYHKIMH 1O UX rpaduKam
3.4 Pacno3HaBaTh KBagpaTHuHYyIO (QYHKLHIO 1O (opMmyie, IPUBOAUTH IPUMEPHI
' KBaJPaTHYHBIX QYHKIUH U3 peaabHOM KU3HHU, (PU3HKH, TEOMETPHH
4 Apudmerndeckas 1 reOMETpUIECKasi IpOrpecCcuu
41 Pacno3naBare apupMeTHYECKYI0 M I€OMETPUYECKYIO0 IPOTrpecCUy MpH pa3HbIX
crocobax 3aJaHus
490 BBIMONHATE  BBIYMCICHHS C  HCIOONB30BaHMEM  (opMmyn n-To  WieHa
) apu(MeTHUECKON U reOMETPUYECKOM MPOrpeccHii, CyMMBbI IEPBBIX N YICHOB
4.3 N300pakaTh 4IeHbI I0CIIE10BATEIBHOCTH TOUKAMU Ha KOOPJMHATHOM MJI0OCKOCTH
Pemrate 3aaun, cBA3aHHBIE C YHCIOBBIMU [TOCIIEI0BATEIBHOCTSIMU, B TOM YUCIIE
4.4 3aJa4d M3 PEaJbHOM JXKU3HU (C HMCIOIB30BAHUEM KaJbKYJIATOPa, HHU(POBBIX

TEXHOJIOTHIA )

ITPOBEPAEMBIE D2JIEMEHTbI COAEPKAHUA

7 KUIACC
Kox  IIposepsiemblii 3jIeMEHT COJePKAHUSA
1 Yucna v BBIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U IECATHYHBIE, IIEPEX0] OT OJJHOU POPMBI 3anTUCH Apobei K ApyToil.

1.1  Tlonatue panmoOHAJIBHOTO YHCJA, 3alKCh, CPABHEHHE, YIOPSAIOYMBAHUE PAIIMOHAIBHBIX
qucen

10 ApudmeTnueckre ASHCTBHs C pallMOHAIBHBIMHU 4YUCIaMd. PelieHue 3ajad u3 peanbHON
IIPAKTHKHU Ha YacTH, Ha ApoOu

13 CremneHb ¢ HaTypaJIbHbIM IIOKa3aTelIeM: OMpeesieHre, IpeoOpa3oBaHue BbIpaXEHUN Ha
OCHOBE OTIpeIeNICHUs, 3aITUCh OONBIITUX YUCEl

1.4 [TporieHTsI, 3aIMCh MPOLIEHTOB B BUAE APOoOU U zqv)o61/1 B BUJIE MPOLEHTOB. Tpu OCHOBHBIE
3a/1a4d Ha TIPOIICHTHI, PEIICHUE 3a/1a4 U3 PEaTbHOU MPAKTUKU

1.5 IIpuMeHeHHe MPU3HAKOB ACIUMOCTH, PA3JI0KEHUE Ha MHOKUTEH HATYPATbHBIX YUCEIT

1.6 | PeanbHble 3aBUCUMOCTH, B TOM YHCJIE MPsiMasi U 00OpaTHas MPOMOPIIMOHATEHOCTH

2 AnrebpanuecKue BhIpaXKEHUS

71 [IepeMeHHbIe, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C MEpEeMEHHOU. J[omyCTUMBbIE 3HAUEHUS
MepeMEHHBIX

29 [IpencraBnenne 3aBUCMMOCTH MEXy BeIWYMHAMU B BuAe (Gopmyinbl. Beraucnenus mo
dopmynam

2.3 | Ilpeobpa3oBaHue OYKBEHHBIX BBIPAXKEHHI, TOKIECTBEHHO PaBHBIC BHIPAKECHHS

2.4 | CaoiicTBa CTENEHU C HATypaJIbHBIM MOKA3aTeIEM




25 OpHouneHnbl 1 MHOrowieHbl. CteneHp MHOroujaeHa. CloXeHue, BBIYMTaHUE, YMHOKEHHE
MHOT'OYJIEHOB
26 DopMyIbl COKpAIIEHHOIO YMHOXKECHUS: KBaJApaT CyMMBbl U KBaapar pasHocTH. Dopmyiia
Pa3HOCTU KBaApaToB. Pa3iiokeHne MHOrOWIEHOB HA MHOXKHUTEIN
3 YpaBHenus
31 YpaBHeHHUe, KOpEHb ypaBHEHHs, MpaBUiIa MPeoOpa30BaHMs YPaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUU
39 JIuneitnoe ypaBHEHHE C 0,[[HS)I71 MEPEMEHHOM, YHUCJIO KOPHEH JMHEMHOro ypaBHEHWUS,
pelleHue JINHENHBIX ypaBHEHUI
33 COCT&BJIGIEI/IG YpaBHEHU IO YCIIOBHIO 3aJaud. PerieHune TEKCTOBBIX 3a/lad C IOMOIIbIO
YpaBHEHUU
3.4 | JluneitHOE ypaBHEHHUE C ABYMS NIEPEMEHHBIMH M €T0 TpaduK
Cucrema AByX JMHEUHBIX YPABHEHUM C IByMsI IEPEeMEHHBIMU. Pelienne cuctemM ypaBHEHUH
3.5 cnocobom mojcTaHOBKHU. [Ipumepbl pelieHus TEKCTOBBIX 3a7ad C IMOMOIIbI CHCTEM
ypaBHEHU I
4 Koopaunats! u rpaduku. OyHKIMHA
4.1 KoopauHata TOUYKH Ha OPSIMOK
4.2 Yucnosble npoMexyTKkHu. PaccrosiHue Mexay AByMsl TOUKaMH KOOPIUHATHOW MPsIMON
43 HpﬂMoyroanflﬂ cucrema koopauHat, ocu Ox u Oy. Abcuucca U OpAMHaTa TOYKH Ha
KOOPJIMHATHOM IJIOCKOCTH
4.4  Ilpumepsl rpaduKoB, 3aJaHHBIX popMmyaamu. UteHne rpadukoB peabHbIX 3aBUCUMOCTEH
4.5 | Tlonsarue pynkuuu. ['paduk ¢pynkunu. CBoricTBa QyHKIIHIA
4.6 | Jlunetinas pynkus, e€ rpaduk. ['padux yHkmum y = [x|
4.7 | I'paduyeckoe pelieHre TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUI
8 KUIACC
Kox  IlpoBepsiemblii 3J1eMEHT COAEPKAHNUS
1 Yucna v BBIYMCIECHUS
11 KBanpatHslii kopeHb u3 uucna. Ilonstue 06 wuppanmoHanbHOM uucie. JlecsTHUHBIE
' NpUOIMKEHUS UPPALMOHATIBHBIX YHCE
10 CpoiicTBa apupMeTHYecKHX KBaJpaTHBIX KOpPHEH M MX MPHUMEHEHHE K MpeoOpa3oBaHUIO
YHCIIOBBIX BBIPAKEHUI W BBIYUCICHUSM. J[eICTBUTEIIbHBIE YN CIIA
1.3 | Crenens c ueabIM nokazaTtesneM u e€ cpoiicTBa. CTaHAaapTHas 3alIUCh YKCiIa
2 | AnreOpanyecKkue BbIpaKEeHHs
2.1 | KBagparTHblil TpEXUIEH, pa3jioKeHUE KBaIPaTHOTO TPEXUJIEHA HA MHOXKUTEH
2.2 | AnreOpaunueckas 1po6b. OCHOBHOE CBOMCTBO alredpanyeckoit 1poou
2.3  CnoxeHue, BBIUUTAHUE, YMHOKEHUE, IEIICHNE anredpandeckux apooeit
2.4  PanuoHaibHbIe BRIpOXKEHUS U UX TpeoOpa3oBaHue
3 YpaBHEHMS U HEPABEHCTBA
3.1 | KBagpaTHOe ypaBHeHHe, (hopMysa KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera
3.2 | Peuenue ypaBHEHM, CBOASILUXCS K IMHENHBIM U KBaIPATHBIM
3.3 | Ilpocreiimue 1poOHO-pallMOHANBHBIE YPAaBHEHHUS
I'padmueckas uHTEpHIpeTaLUsl YpaBHEHUH C JBYMs NMEPEMEHHBIMH U CHCTEM JIMHEHHBIX
3.4  ypaBHEHMH C AByMs IEpeMEHHBIMU. [IpuMepsI pelIeHns] CHCTEM HEJTMHENHBIX YPAaBHEHHM €
JBYMsI IEpEMEHHBIMU
3.5 | Pemienue TEKCTOBBIX 3a7a4 aareOpandecKuM CrocoooM
3.6 | YucnoBble HEPABEHCTBA U UX CBOMCTBA




3.7 | HepaBeHCTBO C OTHOM MEPEMEHHOU
3.8 | PaBHOCWJIBHOCTH HEPABEHCTB
3.9 | JluneiiHble HEPABEHCTBA C OJJHOW NIEPEMEHHOMN
3.10 | Cucrembl IMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOMN
4 DOyHKIHUH
41 [onarue ¢pynkuuu. O61acTe ompeneneHuss 1 MHOXKECTBO 3HaueHUH GyHKunu. CriocoOb!
3amaHus PyHKIUH
4.2 | I'paduk Gpynkiuu. UreHue cBONCTB GyHKINY 110 €€ rpaduky
4.3 | Tlpumepsl rpadukoB GyHKIIUN, OTPAXKAIOIINUX PEAIbHBIE TTPOLIECCHI
44 OyHKIUY, ONUCHIBAIOIINE MPSIMYI0 U OOPaTHYIO MPOMOPIUOHAIBHBIE 3aBHCUMOCTH, MX
) rpaduku
4.5 @ ®Oysknuu y =x? y = x?
46 @ ODOyaxkuumy = [x, y = |x|
4.7 | I'paduyeckoe penieHne ypaBHEHUH U CUCTEM ypaBHEHUI
9 KUIACC
Kox  IIposepsiemblii 3jIeMEHT COJePKAHUSA
1 Yucna v BIYUCICHUS
11 ParonanbpHble 4nciia, MPpaLMOHAIBHBIE YKMCIA, KOHEYHblE M OECKOHEYHbIE IECSTUYHBIC
Jpobu
MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JCWCTBUTENbHBIE 4YHCIAa KaK OECKOHEYHBIC
1.2 | pgecartmuHble JpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIYy MHOXKECTBOM
JEHCTBUTENBHBIX YHCET U KOOpAMHATHON NpsiMoi. CpaBHEHHE EHCTBUTENIbHBIX YU CET
1.3  Apudmerndeckue IeHCTBUS C IEHCTBUTEIILHBIMU YHCITAMH
W3smepenusi, mnpubmukeHusi, oueHKU. Pa3mepsl O0OBEKTOB OKpYKAlOIIEro MHpa,
|4 | /VWMTEIBHOCTD MPOLECCOB B OKPYKAIOWIEM MHpE. [TpubnnxEéHHOE 3HAYEHHUE BEJIUYMHBI,
' TOYHOCTh mNpuoOmmkeHus. Okpyrienue uyucen. llpukuaka U oOLlEHKa pe3ysbTaTOB
BBIYKCIICHUN
2 YpaBHEHMS 1 HEpaBEHCTBA
2.1 | YpaBHeHus ¢ OJHON IEPEMEHHOMN
2.2 | JluneiiHoe ypaBHeHue. PenieHue ypaBHEeHU, CBOISIINXCS K IMHEWHBIM
2.3 | KBagpartHoe ypaBHeHHe. PerieHne ypaBHEHUH, CBOJSAIIMXCS K KBaIpaTHBIM
24 bukBanpaTHoe ypaBHeHue. [[pumeps! pemenns ypaBHEHUN TPETbeW U YETBEPTON CTEIICHEN
pa3I0KEHUEM Ha MHOXKUTEIH
2.5  Pemenue 1poOHO-pallMOHAIBHBIX YpPaBHEHHH
2.6 | Cucrtemsl ypaBHEHUI
2.7 | YpaBHeHuE C IByMs IEPEMEHHBIMU U €T0 rpauk
2.8  PemreHue cucreM NBYX JIMHEWHBIX YPaBHEHUU C JBYMS IEPEMEHHBIMU
29 Pemenue cucrem nByX ypaBHEHUMH, OJHO W3 KOTOPBIX JIMHEMHOE, a JIPyroe — BTOPOM
CTENIEHU
2.10 TI'paduyeckas nHTepHpeTalMs CUCTEMbl ypaBHEHUH C IByMs IEPEMEHHBIMU
2.11  PemieHune TeKCTOBBIX 33/1a4 alreOpanyecKuM Crocooom
2.12 | YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PemeHue TMHENHBIX HEPABEHCTB C OJTHON NTEPEMEHHOMN
2.14 | PemeHue cUCTEM JMHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN
2.15 KBaapaTHbIE HEPABEHCTBA
2.16 | I'paduueckas HHTEpIIpETALIMS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMSI IEPEMEHHBIMH




3 DyHKIUU

3.1

KBagparnunas ¢ynkmus, e€ rpaduk um cBoiictBa. [lapabosa, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoJIbl

3.2 | I'paduxu byakumii y=kx, y=kx+b 1 uX CBOMCTBa

3.3  I'paduxu pynkumii y=k/x, y = x’ 1 ux cBoiicTBa

34 I'paduxu hyHKIMI , U UX CBOMCTBA

4 YucnoBbIe IOCIEN0BATEILHOCTH

OHpe,I[eJ'ICHI/IC A CHOCOOBI 3aJaHusd  YHUCIOBBIX HOCHeﬂOBaTeHBHOCTeﬁ. 3a,Z[aHI/I€

4.1 MOCIIEI0BATEIPHOCTH PEKYPPEHTHOU (hopMyIioi u popMyIioit n-ro djaeHa

49 Apudmerndeckass mnporpeccus. Dopmynbl n-ro uieHa apuMETHUYECKOW MPOTPECCHH,
CYMMBI TIEpPBBIX 71 YICHOB

43 I'eomerpuueckas nporpeccust. @opMyIibl #-TO WieHA FTEOMETPUUYECKON IPOrPECCUU, CYMMBI
MIEPBBIX 71 YICHOB

44 N3o0pakeHre 4iIeHOB apu(METHUECKOW W TEOMETPHYECKOM MPOTrpeccCHuil TOYKaMH Ha

KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIMAIbHBIA POCT

4.5  CnoxHble IPOLEHTHI

ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OFPA30BATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon

TpeOoOBaHUSA

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS

nmpoBepsaAEeMoOro OCHOBHOM 06pa3OBaTean0ﬁ nmporpaMmsbl OCHOBHOI'O 001ero 06pa30BaHI/lﬂ

Ha ocaoBe PI'OC

YMeHue onepupoBarh MOHATUAMU: MHOXKECTBO, IOJAMHOXKECTBO, OIEPALIUU HaL
MHO>KECTBAMU; YMEHHUE OIEPUPOBATH MOHATHAMU: Tpad, CBSI3HBIN rpad, AepeBo,
[UKJI, IPUMEHTh UX MPU PEIICHUH 3a]la4; YMEHHE HCI0JIb30BaTh rpadudeckoe
MPEJCTABICHUE MHOKECTB ISl OMKMCAHUS PEATbHBIX MPOLECCOB U SIBICHUH, MPU
pelleHnH 3a7a4 U3 IPYTUX y4eOHbIX MPeIMETOB

YMenue onepupoBaTh  IMOHATUSAMM:  ONpPEACIICHUE, akKCcuoma, Teopema,
JI0KA3aTeJIbCTBO; YMEHUE PACIO3HABaTh MUCTUHHBIE M JIO)KHBIE BBICKA3bIBAHMS,
IIPUBOJIUTH NPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAaHUS U OTPULIAHUS
BBICKA3bIBAaHU N

YMeHne onepupoBaTh MOHATUAMM: HATYPAJIbHOE YMCIIO, MMPOCTOE U COCTABHOE
YHUCIIO0, JAETUMOCTh HATypajbHBIX YMCEJ, IPU3HAKU JEIIMMOCTH, LIE€JI0€ YHUCIIO,
MOJIyJIb YKcia, OOBIKHOBEHHAsI APOOb M JecsATHYHAs IpoOb, CTaHIAPTHBIM BUI
YyHuClla, palUMOHAIBHOE YHUCIIO, HPPALMOHAIBHOE YHUCIO, apuMeTudecKuit
KBaJIPATHBI KOPEHb; YMEHHUE BBITIONHATH JEUCTBUS C YHCIAMHU, CPAaBHUBATh U
YOOPSAIOYMBATh YHCIA, TMPEACTABIATh YHCIa Ha KOOPAMHATHOM MPSMOM,
OKPYTJISATh YKCIa; YMEHUE JeNaTh MPUKHUJIKY U OLIEHKY pe3yibTaTa BEIYUCICHUI

YMeHue omnepupoBaTh TMOHATHSMHU: CTENEHb C LEJNbIM  IOKa3aTeseM,
apumeTnuyecKuil KBaJpaTHbIH KOPEHb, MHOTOYJIEH, airedpanyeckas Ipoob,
TOKJECTBO; 3HAKOMCTBO C KOpPHEM HATypaJIbHOM CTENeHW OOJjblle €IMHHULIBL
YMEHHE BBINOIHATH Pacu€Thl MO GopmyiiaMm, Mpeodpa3oBaHUs IENbIX, IPOOHO-
palMOHATIBHBIX BHIPAXKEHUN U BBIPAKEHHUH ¢ KOPHSAMH, pa3jioKeHUEe MHOTOYJIeHa
Ha MHOXXHTEJIH, B TOM YHCIIE C HCIIOJIb30BaHUEM (DOpMYIT pa3sHOCTH KBAJIPaToOB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHITHSIMH: YHUCIOBOE PaBEHCTBO, YPaBHEHHE C OJHOMN
MEPEMEHHOM, YHCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOW; yMEHHE
pelaTh JIMHEHbIe ¥ KBaJJpaTHbIE YpaBHEHHUS, IPOOHO-pAIIHOHAJIbHBIE YPAaBHEHHSI




C OJHOM TNEPEeMEHHOW, CHCTEMBI JBYX JIMHEHHBIX YpaBHEHHH, JIMHEHHbBIC
HCPAaBCHCTBA U UX CUCTCMBbI, KBAIPATHLIC U I[pOGHO-paI_II/IOHaHLHBIC HCPABCHCTBA
C OJIHO MepeMEeHHO!, B TOM YHUCIIE MPH PEUICHUH 33/1a4 U3 IPYTUX IPEIMETOB U
MMPAKTUYCCKUX 3aaad4, YMCHHC HCIOJIB30BATh KOOPAWHATHYIHO IPAMYIHO H
KOOPJMHATHYIO IIJIOCKOCTH ISl M300pa)KeHUsl pelIeHU ypaBHEHUH, HEPaBEHCTB
U CUCTEM

YMeHue onepupoBarh MOHATUAMU: QYHKIUA, TpaduK GYyHKINU, HYIHA (DYHKITUH,
IPOMEXYTKH 3HAaKOIOCTOSIHCTBA, IIPOMEXYTKH BO3pacTaHMs, yObIBaHWS,
HauOoJpIllee M HAaWMEHbIee 3HAa4eHUs (PYHKIHUH; YMEHHE OIEePUPOBATH
HOHATHUSAMU: MIPSIMas MIPOMOPLUUOHATIBHOCTD, JTMHEHHAs (QYHKIHS, KBaJpaTHIHASL
¢ynkuus, oOpaTHas NPONMOPLUOHATIBHOCTh, Mapadona, rumepbona; yMmMeHue
cTpouTh rpadukn GyHKIMH, UCTIONB30BATh IPAQUKH ISl ONPEICTICHUS CBOWCTB
IPOIIECCOB U 3aBUCHUMOCTEH, [T PELICHHUS 33/1a4 U3 APYTrUX yIeOHBIX IPEIMETOB
U pEaTbHOW JKU3HHM;, YMEHHE BBIpaKaTh (OPMYyJaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMU

VYMeHue onepupoBarh MOHATHAMM: IOCIEI0BATEIbHOCTb, apU(mMeTndeckas u
reoMeTpHUYecKast IIPOTPECCUH; yMeHue HCIIOJIb30BaTh CBOMCTBa
1ocjae10BaTeNbHOCTEH, (POPMYIIBI CyMMBI U OOLIEro YieHa MU PEeLIeHUH 3a/1ad,
B TOM YHCJIE 33]a4 U3 JIPYTHX YU4EeOHBIX IPEAMETOB U pealbHON KUZHU

YMeHue perats 3a/1a4u pa3HbIX TUIIOB (B TOM YKCJI€ HA POLIEHTHI, 10JIM U YaCTH,
JBIDKEHUE, paboTy, IEHY TOBAPOB M CTOUMOCTh OKYIIOK M YCIIYT, HaJIOT'H, 3a/1a41
U3 O0JIaCTH yIpaBJeHUS JUYHBIMH U CEeMEHHBIMH (pUHAHCAMHU); yMEHHE
COCTABJIAATh BBIPAKECHHS, YPABHEHHUs, HEPABEHCTBA U CHUCTEMBI IO YCIOBUIO
3a[a4d, UCCIEN0BaTh IOJIYYEHHOE PELICHHE M OLEHMBATH IIPABJIONOAO0OHOCTH
[IOJIYYEHHBIX PE3YJILTATOB

10

YMeHue omnepupoBaTh MOHATUAMU: (Urypa, TOUYKa, OTPE3OK, MpsMas, Iy,
JOMaHasi, yroj, MHOTOYTOJbHHUK, TpPEYroJbHUK, paBHOOCIPEHHBIA |
PaBHOCTOPOHHHMI TPEYrOJIbHUKH, MPSIMOYIOJbHBII TpPEyrojabHUK, MEIuaHa,
OuccekTpruca M BbICOTAa TPEYrOJbHUKA, UYETBIPEXYTOJIBHMK, Mapajiesorpamm,
poMO, MPSIMOYTOJBLHUK, KBajpaT, Tpameuus; OKpPYyKHOCTb, KpPYT, KacaTelbHas;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (UTYpaMM; YMEHHUE pelaTh 3a7aud, B TOM
quciie U3 MOBCEJHEBHOM JKM3HU, HA HAXOXKICHHE I€OMETPUUECKHUX BEJIMYHUH C
IPUMEHEHUEM U3YUYEHHBIX CBOMCTB QUIyp U (aKTOB

YMeHue onepupoBaTh MOHATHSIMH: PABEHCTBO (DUTYDP, PABEHCTBO TPEYTOJIbHUKOB,
NapajuIe]IbHOCTh M MEPHEHIUKYISIPHOCTh NPSMBIX, YroJdl MEXAY HNPsSMBIMH,
NEepNeHIUKYNAp, HAKJIOHHAasA, Npoekuus, noxodbue ¢uryp, noa00HBIE
TPEYrOJIbHUKH, CHUMMETPUS OTHOCUTEIBHO TOYKM M IpPSAMOM; yMEHHUE
pacrno3HaBaTh PaBEHCTBO, CUMMETPHIO U mojolue (uryp, mapauieabHOCTb U
NEPIEHIUKYJIIPHOCTD MIPSIMBIX B OKPY>KAIOIEM MUDPE

11

YMeHne onepupoBaTh MOHATUSIMH: JUIMHA, PACCTOSHHUE, Yroyl (BEMYWHA YIiia,
CHUHYC U KOCHHYC YIJla TPEYTrOJIbHHKA), MJIOIa/b; YMEHHUE OIIEHUBATh pa3Mephl
MPEAMETOB M OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHUE MPUMEHSTH (HOPMYJIBI
MEpUMETPA W IUIOLIAAM MHOTOYIOJIbBHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIAJH
Kpyra, oObeMa TMpPsSMOYTrOJIbHOTO TapaUIe/ieuIe a;, YMEHUE MPUMEHAThH
MPU3HAKU PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTrOJbHHUKA,
teopemy [ludaropa, TpuroHOMEeTpUYECKHE COOTHOIICHUS JIJIsl BEIYMCIICHUS JIJTHH,
pPacCTOSHUH, TIJIOIIAAEH

12

YMmenue n300paxars IIIOCKUE GUTYphl U UX KOMOWHAIMM, TPOCTPAHCTBEHHBIE
burypsl OT pyKH, C TOMOIIbIO YEPTENKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEJCTB 10 TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMeHue onepupoBaTh NOHATHAMM: MPSAMOYTOJbHAas CHCTEMa KOOpPJWHAT;
KOOpJMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, ITPOU3BEIECHNE BEKTOPA HA YHCJIO,




CKaJsIpHOE TMPOU3BEJCHHE BEKTOPOB; YMEHHE HCIOJIb30BATh BEKTOPHl H
KOOPJAMHATHI ISl MPEJICTABICHUS JAHHBIX U PEHICHUs 3a/lay, B TOM YHCIE U3
JIPYTUX y4eOHBIX MPEIMETOB U pEaIbHOM JKU3HU

YMeHue OnepupoBaTh IMOHSATHSIMHU: CTOJOWKOBBIE W KpPYrOBBIE JAHArPaMMBbI,
TaOJIUIbI, cpeaHee apudMeTrnyeckoe, MeauaHa, HAuOOJbIIee W HAMMEHBIIEE
3HAYCHUsI, pa3Max YUCIOBOrO HabOpa; yMEHHE U3BJICKAaTh, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh  MHGOPMAIUIO, TPEJICTABICHHYI0O B Ta0lWIax ©W Ha
JrarpaMMax, OTpakarollyto CBOMCTBA U XapaKTEPUCTHKH PEaTbHBIX MPOIECCOB U
SIBIICHUH; YMEHHUE PacliO3HaBAaTh N3MEHUYMBBIC BEJIMUYUHBI B OKPYKAIOIIEM MHPE

14

YMeHue ornepupoBaTh MOHATUSIMHU: CITyYalHBIN OTIBIT (CITy9alHBINA SKCIIEPUMEHT),
3IIEMEHTApPHOE COOBITHE (3JIEMEHTAPHBINA UCXOM) CIYYaiiHOTO OIBITA, CIIy4aifHOe
cOOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HAXOIUTh BEPOSITHOCTH CIY4alHBIX
COOBITHIA B OTBITAX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU; YMCHHE
pelath 3aJa4yd METOJIOM OpraHM30BaHHOrO Nepedopa U C HMCHOJIb30BaHUEM
MpaBUJia YMHOXXCHHsSI; YMEHUE OIICHUBATH BEPOSITHOCTH PEATHHBIX COOBITUH U
ABJICHUN, TOHUMATh pOJIb TPAKTUYECKH JIOCTOBEPHBIX U MAaJIOBEPOSTHBIX
COOBITUH B OKPYXAIOIIEM MHPE M B JKH3HU; 3HAKOMCTBO C IIOHSATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCEN U €r0 POJIbIO B
MaCCOBBIX SIBICHUSIX

15

YMenue BbIOMpaTh NOAXOASAIIMNA H3YYEHHBI METOJ Jis pelIeHHs 3a/jayd,
IIPUBOJUTH IIPUMEPBI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B NMPUPOJE U JKU3HH,
pacro3HaBaTh IIPOSIBIICHME 3aKOHOB MATEMATHKH B MCKYCCTBE, OIIMCHIBATH
OTIENbHBIE BBIJAIOIIMECS pE3YyJbTaTbl, IIOJYYEHHbIE B XOAE Pa3BUTHI
MaTE€MaTHUKU KaK HayKH, [IPUBOJUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUM U UX
aBTOPOB B OTEYECTBEHHOM U BCEMUPHOI HCTOpUNU

16

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMbBIX HA OI'2 110

MATEMATHKE
Kox  IlpoBepsiemMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYMCIECHUS
1.1 | HarypanpHble u nensie uncna. [IpusHaku eImMocTy HENbIX YUCEN
1.2 OOBIKHOBEHHBIE U JIECATHUHBIE IPOOH, MPOIIEHTHI, 0ECKOHEUHbIE MEPHOANUECKIE JpoOu
1.3 | PanuonanbHble uncia. ApupMeTHUIEeCKHEe ONepaluy C palliOHaIbHBIMU YHCIaMHU
1.4 JlelicTBuTenbHbIE Yncaa. ApupMETHUECKUE ONepalluu C IeHCTBUTEIbHBIMU YHUCIAMU
15 HpI/I6J'II/I)KéI-£HBIe BBIUMCJICHMS], TpaBUjia OKPYIJIEHUS, NPHUKUAKA U OIIEHKa pe3yjbTaTa
BBIUNCIICHUN
2 AnrebpanuecKue BbIpaXKEHUS
2.1  BbykBeHHbIE BBIpaXKEHMS (BBIPAKEHUS C IEPEMEHHBIMH)
29 Crenenp ¢ nenbiM nokasareneM. CTeneHb C palMOHAIBHBIM Moka3areneM. CBoMCTBa
CTENIEHU
2.3  MHoroueHsl
24  AnreOpanyeckas qpoOb
25 ApI/I(I)MeTI/I‘-IE:CKI/Iﬁ KOpEHb HaTypaJbHOH cTeneHu. [leiicTBus ¢ apudMeTHuecKuMU KOPHIMH
HaTypaJIbHOM CTENeHn
3 YpaBHEHHS 1 HEPABEHCTBA
3.1 | Lemnsie u qpoOHO-panoHaIbHbIe YpaBHEHNA. CUCTEMBI U COBOKYITHOCTH YPaBHECHUM
3.2 | llensle u 1poOHO-paniMOHaNIbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 | Pemrenune TEKCTOBLIX 3a1a4
4 | YwucioBble NOCIEN0BATEILHOCTH




4.1

ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEN

4.2 | Apudmerndeckas u TeoMeTpuUecKas nporpeccuu. GopmMyina CI0KHBIX POIEHTOB
5 @yHKIMH
Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['paduk Gyskinuu. OO6macTb OImpenesieHus u
51 | MHOXECTBO 3HaueHud ¢yHknuu. Hynmu ¢yskmuu. IIpomexxyTku 3HAKOMOCTOSIHCTBA.
[IpoMeXyTKM MOHOTOHHOCTM  (YHKUMH. MaKCUMyMbl ¥ MHUHUMYMBI  (DYHKIUH.
Haubonbiee u HauMeHblee 3HaueHne (YHKIIUU Ha IIPOMEKYTKE
6 | KoopaunaTbl Ha MpsMOil U MJIOCKOCTH
6.1  KoopauHaTtHas npsimas
6.2 | JlekapTOBBI KOOPAMHATHI HA MIIOCKOCTH
7 I'eomeTpus
7.1  T'eomerpuueckue GUTYPHI U UX CBOIMCTBA
7.2 TpeyroiapHuk
7.3 | MHOroyrojpHUKH
7.4 | OKpYXHOCTb U KPYT
7.5 | V3MepeHHe reOMeTpUYECKUX BEIUYUH
7.6 | BexTopbl Ha TJIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 | OmnucarenpHas CTaTUCTHUKA
8.2 | BeposiTHOCTD
8.3 | KomOuHaropuka
8.4 | MuoxecrtBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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