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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sIBJIsIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O 00IIIET0 00pa30BaHMs: OHA
o0OecreunBaeT U3y4YEHUE [JIPYTUX JTUCHUIUIMH, KaK €CTEeCTBEHHO-HAyyHOTo, TaK U
TYMaHUTAPHOTO IMKIIOB, €€ OCBOCHHE HEOOXOIUMO IJisi MPOJOJDKEHUS OOpa3oBaHUS U B
NOBCEAHEBHON >kM3HU. Pa3zButme y oOydaromuxcsi HayYHbIX MPEACTABICHUN O
MPOUCXOXKJIEHUH U CYIIHOCTH airedpanueckux aOCTpakiui, crocode OTpaxeHus
MaTEeMaTUYeCKOM HAyKoW SBJIEHUH M TMPOIECCOB B MpUpPOAE U OOIIEeCTBE, pPOIU
MaTEMaTUYECKOr0 MOJICIUPOBAHUS B HAyYHOM IMO3HAHUU U B MPAKTHKE CIOCOOCTBYET
GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KA4YECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajganTaliid B COBpPEMEHHOM IudpoBoMm obOmiecTBe. M3ydenue anreOpel obecrieuynmBaeT
pa3BUTHE yMEHHUS Ha0MoJaTh, CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, Tpedyer
KPUTUYHOCTH MBIIUJICHUS, CIOCOOHOCTH apTryMEHTUPOBAHHO 0OOCHOBHIBATH CBOU JICUCTBUS
U BBIBOJIBI, (OpMyNHMpoBaTh yTBepKIaeHUs. OcCBOeHUE Kypca anreOpbl 0OecreyuBacT
pa3BUTHUE JIOTUYECKOTO MBIIIJICHUS OOYyYalomMXCs: OHU MCIHOJIB3YIOT ACAYKTUBHBIE U
WHJIYKTUBHBIE PAacCyXXJIeHUs, OO0OOIIeHne W KOHKpEeTHU3alluio, aOCTparupoBaHUE U
aHanoruto. OOyueHue anreOpe MpeArnojaracT 3HAYUTENbHBIH O0BEM CaMOCTOATEIHLHOMN
NESATEIbHOCTH O0YyYalolUXCsl, MOITOMY CaMOCTOATEIBHOE peIIeHUuEe 3ajlay SIBISETCS
peanuzanuen esTeIbHOCTHOTO MPUHIUIIA O0YUEeHUS.

B crpykType mnporpammbl y4eOHOTO Kypca «Ausredpa» jisi OCHOBHOTO OOIIEro
00pa3oBaHMsi OCHOBHOE MECTO 3aHMMAIOT COJIepKaTEIbHO-METOIMYeCKUue TMHuU: «Yucna u
BBIUHCIICHUS», «AJreOpanueckre  BBIPAXKEHUS», «YPaBHEHUS U  HEPABEHCTBAY,
«OyHkum». Kaxnas U3 3TUX COAEPKATEILHO-METOJAUYECKUX JIMHUM pPAa3BHUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJICUCTBYS ¢ APYTrUMU €ro JuHusMu. B xoxe
U3y4eHHUs y4yeOHOro Kypca OOydYaromMMmcs TMPUXOAUTCS JIOTMUECKH PacCykAaTh,
UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U ¢ 3TUM B IIporpamMmy y4eOHOTO
Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, TPEICTABICHHBIE BO BCEX
OCHOBHBIX paz/ieliax MaTEeMaTH4YeCKOro oOpa3oBaHUsS W CHOCOOCTBYIOIIHME OBJIAIACHUIO
00y4arOIMMHUCI OCHOB YHHMBEPCAJIBLHOIO MaTeMaTH4ecKoro s3bika. CoaepkaTeabHOU U
CTPYKTYPHOM OCOOEHHOCTBIO YUeOHOI0 Kypca «Anredpay sSBISICTCS €r0 UHTEIPUPOBAHHBIN
Xapakrep.

Conepxanue nuHUUA «YHClIa U BBIUMCICHUS CIY>KUT OCHOBOM JJIsSl JallbHEUIIEro
W3yYEHUs] MaTeMaTUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYarOIIUXCS JIOTHYECKOTO
MBITIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIB30BATHCA AJITOPUTMaMHU, a TAKXKe MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX JIsl TIOBCEIHEBHOW XW3HU. Pa3BuTHE TOHATHS O
YuCJie€ Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHMsI CBSI3aHO C palMOHATBHBIMH U
WppalMOHATBHBIMY YUCIaMU, (OPMUPOBAHUEM TIPEICTABICHUN O JEHCTBUTEIHLHOM YHUCIIE.
3aBepilieHre OCBOEHUS YMCIIOBOM JIMHUM OTHECEHO K cpe/lHeMy 0011eMy 00pa30BaHuUIo.

CopnepxkaHue JByX aireOpamdeckux JHHUN — «Anredpandeckue BBIPOKEHHS» U
«YpaBHEHHsI W HEPaBEHCTBA» CIOCOOCTBYeT (OPMUPOBAHUIO Yy  OOYYaIOIIUXCS



MaTEeMaTHYECKOT o ammapaTa, He0OXOJUMOro AJis PELICHUs 3a/Jad MAaTeMaTUKU, CMEKHBIX
NPEeIMETOB U MPaKTUKO-OPHEHTUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO OOIIETo
oOpa3oBaHMsl y4eOHBI MaTepuana TPYNIUPYETCS BOKPYT PAlMOHAIBHBIX BBIPAXKCHHI.
Anrebpa JAEMOHCTpUpYET 3HAUEHHE MaTeMaTUKU KakK s3blKa JUISl  [TOCTPOECHMS
MaTEeMaTHYECKUX MOJEJIEeH, OIMMCAHMsI MIPOLECCOB U SIBJIEHUN peajbHOro Mupa. B 3amaun
oOyueHusi anredpe BXOAAT TakXKe JajbHEHIIee pa3BUTHE aITOPUTMUYECKOTO MBIIUICHHUS,
HEOOXOJMMOT0, B YaCTHOCTH, JJIS OCBOCHHS Kypca MH(POPMATHKH, U OBJIAICHUE HaBBIKAMU
JNEAYKTUBHBIX paccyxaeHuid. IIpeoOpa3oBaHue CHUMBOJIBHBIX (OpM  CcHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUS, CHOCOOHOCTEN K MAaTEMATUYECKOMY TBOPUYECTBY.

ConmepxxaHue (PyHKIMOHAIBHO-TpaQUUECKOW JIMHUM HAlleJIEHO Ha IOJIy4YeHHE
oOyJarouuMucs 3HaHUM O (PYHKIUSAX KakK BaKHEHMIIEW MaTeMaTHYeCKOW MOJIENH IS
ONMCaHUsS U UCCIEIOBAHUS Pa3HOOOPAa3HbIX MPOLECCOB U SBJIECHUN B MPUPOJE U OOLIECTBE.
N3ydyeHne maTepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIUXCS YMEHMsI HCIOJIb30BATh
pa3InyHbIE BBIPA3ZUTENBHBIE CPEJICTBA S3bIKA MATEMATHKU — CJIOBECHBIE, CUMBOJIMYECKHUE,
rpaguyeckue, BHOCUT BKJIaJ B (OPMHPOBAHHUE MPEACTABICHUN O pPOJIM MATEMaTUKH B
Pa3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy IlaHy B 7—9 Kiaccax u3ydaercs y4eOHbIH Kypc «Amredpay,
KOTOPBIN BKIIFOYAET CIEAYIOIINE OCHOBHBIE pa3/ieiibl COAEpKaHus: «Huciia 1 BBIYUCICHUD,
«AnreOpanyeckue BEIPAKEHUSY, «Y paBHEHUS U HEPABEHCTBa», « DYHKIINNY.

Ha usydenmne yueOHOTO Kypca «Anredpa» otBoautcs 306 dacoB: B 7 kmacce — 102
yaca (3 Jaca B Hefeno), B 8 kitacce — 102 yvaca (3 yaca B Henento), B 9 kinacce — 102 gaca (3
yaca B HEJICIIIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, NEPEXOJ OT OAHOM (QOpMBI 3amucu Apodei K
npyroi. IloHsTHE pallMOHANBHOIO YMCia, 3alIMCh, CPABHEHHE, YIIOPSAOYNBAHUE PALMOHAIBHBIX
yucesl. Apudmernyeckue AEUCTBUS C pallMOHAIbHBIMU YKciIaMu. Pelienne 3agau U3 peaabHON
MIPaKTUKHU HA YaCTH, Ha IpOOU.

Crenenb ¢ HaTypaJbHBIM IOKa3aTEIEM: OIpEAeNICHHEe, NpeoO0pa3oBaHUE BBIPAKEHUN Ha
OCHOBE OIIpe/IeNICHUs, 3aiCh O0NbIIUX yKucell. [IpoleHTsl, 3anich NPOLEHTOB B BUIE IPOOHU U
Apodu B BUJE NPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha IMPOLIEHTHI, PEIICHUE 3a/1ad U3 peanbHON
ITPAKTUKH.

[IprMeHenne MPU3HAKOB IEITMMOCTH, PA3JIOKEHUE HA MHOKUTEIHN HATYPAJIbHBIX YHCEL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE TIpsiMasi ¥ oOpaTHask IpONOPLIMOHATIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YKMCIIOBOE 3HAYEHUE BBIPAKEHMS C INEPEMEHHOW. JlomycTHMbIE 3HAYEHUS
nepeMeHHbIX. [lpencraBneHue 3aBHCUMOCTH MEXAY BEIMYMHAMU B BHJE (OPMYJIBL
Boeruucnenus no gopmynam. IIpeoOpazoBanrne OYKBEHHBIX BBIpAKEHUH, TOXKAECTBEHHO PaBHbIE
BBIpAKEHUS, IIpaBUa NMPeoOpa3oBaHUs CYMM M MPOU3BEIEHU, MpaBUiia PaCKPBITUS CKOOOK U
NpUBEICHUS TOJTOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEJIEM.

OpnHowiensl 1 MHOrouieHbl. CreneHb MHOrouseHa. ClioKeHue, BBIYUTAHNUE, YMHOKEHUE
MHOTO4WIEHOB. POpMYyJIbI COKPAIIEHHOTO YMHOMKEHMS: KBAApaT CyYMMBI M KBaJpaT PAa3HOCTH.
dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYJIEHOB HA MHOYKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHUS, MpaBuja NpeoOpa3oBaHUs YpaBHEHHUS, PABHOCUIBHOCTD
YPaBHEHUM.

JIluHeHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YUCIO KOPHEHW JMHEUHOIO YypaBHEHUS,
pelieHre JIMHEWHbIX ypaBHeHUU. CocTaBieHUE YpaBHEHMI 10 YCIOBUIO 3adadd. Pemenue
TEKCTOBBIX 33/1a4 C IIOMOILBI YPABHEHUM.

JIuneitHoe ypaBHEHUE C ABYMs MEpEeMEHHBbIMU U ero rpadguk. Cucrema IBYX JIMHEHHBIX
ypaBHEHUHN ¢ JBYyMsl MEpeMEHHbIMU. PereHue cucteM ypaBHEHUN CHOCOOOM TOJICTAHOBKH.
IIpumMeps! pemeHus: TEKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPAaBHEHUM.

DOyHKIUU

Koopaunara touku Ha npsmou. YucioBble NPOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPAWHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopauHaT, ocu OX m Oy. Abcuucca u OpAMHAaTa TOYKU Ha
KOOpAMHATHOM TiockocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. Yrtenwe rpapukoB
peanbHbIX 3aBucuMocted. [lomstue Qynkuun. padux Qynkuum. CBoiicTBa (QyHKIMIA.



Jluneiinas ¢ynkuus, e€ rpaduk. I'paduk dynkmum y = |X|. ['padudeckoe perieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHECHHM.
8 KVIACC

Yuciia 1 BBIYMCICHUS

KBanpatsiii kopenp u3 uucna. Ilonarue o0 wuppannoHanbHOM uucie. JlecaTudHbie
npUOIMKEHUST UppallMOHAIBHBIX uKcesl. CBoWcTBa apu(METHUECKUX KBAJPATHBIX KOPHEW U UX
NpUMEHEHUE K MPeoOpa30oBaHUIO UYKCIOBBIX BBIPAKEHUH W BBIYHCICHUSM. JlelCTBUTENIbHbBIE
qucna.

Crernensb ¢ 1eNbIM MoKaszaTesieM U €€ cpoicTBa. CTaHgapTHAs 3aMUCh YHCIA.

Auredpanyeckue BbIpaKeHUsA

KBaapaTHbIil TpEXWIEH, Pa3I0KEHNE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIH.

AnreOpaudeckass apoOb. OcHOBHOE CBOMCTBO anreOpanyeckoi apoou. CroxeHue,
BBIYMTAHUE, YMHOKEHHE, ACJICHUE anredpandeckux ApoOeil. PanroHanbHble BBIpAXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHNs H HEpaBeHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHeW KBaapaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUMH, CBOJAIIMXCS K JMHEHHBIM W KBajpaTHbIM. [Ipocteitmme apoOGHO-
palMoOHaIbHbIE YPABHEHMUS.

['paduueckass uHTEpHpEeTallMsl YpaBHEHUN C JBYMSI MEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
YPaBHEHHUU C JAByMs INEpEeMEHHbIMU. [Iprmepnl pelieHus CUCTEM HEIWHEWHBIX YPABHEHUM C
JIBYMSI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 ajaredpanyeckuM CrocoooM.

UucnoBble HEpABEHCTBA M HMX CBOMCTBAa. HepaBeHCTBO C€ OJHOM MEPEMEHHOM.
PaBHOCMIBHOCTP HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM nepeMeHHOW. CHuCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOyHKIUU

[lonsitue ¢ynkuuu. O6macTh onpeneneHuss 1 MHOXKECTBO 3HaueHUU ¢GyHKuuu. CriocoObl
3a1anust PyHKIUH.

I'padpux Pyukmuu. Yrenue cBoilcTB (yHkuuu no e€ rpaduky. [lpumepsl rpadukos
GyHKIU, OTpa)karoUINX peabHbIE MPOLECCHI.

OyHKIMY, ONMUCHIBAIOUINE MPSAMYI0 U OOpaTHYIO MPOMOPLUOHANIBHBIE 3aBUCHUMOCTH, HUX
rpadukm. @yskmun Y = X2, Y = X3, Y = VX, y=|x|. [padudeckoe pelieHre ypaBHEHHI U CHCTEM
YpaBHEHUM.

9 KIIACC

Yuciaa v BLIYHCJICHUA
PanmonanpHbie 4KcClia, UppallMOHAIbHBIC YHCJIA, KOHEUHbIE U O€CKOHEYHBIC NECATUYHBIC
apobou. MHOXKECTBO MEUCTBUTENBHBIX YHCEN, MEUCTBUTENIbHBIE YHCIa KaKk OECKOHEYHBIE



AecsiTUUHbIe  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXKIY  MHOKECTBOM
JNEUCTBUTENBHBIX YUCET U KOOPJAUHATHOM MPSIMOM.

CpaBHeHHE NEUCTBUTENBHBIX YHUCEN, apU(PMETHUECKUE IEHCTBUS C JAEUCTBUTEIHHBIMU
YU CJIAMHU.

Pa3mepsl 00bEKTOB OKPYKAIOLIET0 MUPA, IITUTEIHHOCTD MPOIIECCOB B OKPYKAIOIEM MUPE.

[IpuOnnk€HHOE 3HAYEHHE BEJIIMYMHBI, TOYHOCTh MNpUOMMKEeHHsS. OKpyIJeHHe YHCell.
IIpukuaka u OLEeHKa PE3yIbTaTOB BBIUYMCICHHMN.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHEHME. PenieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHHE. PenieHre ypaBHEHMI, CBOIAIIMXCS K KBapaTHbIM. bukBaapatHoe
ypaBHeHHE. [Ipumepsl pereHuss ypaBHEHHN TPETbeW W YETBEPTOM CTEIEHEM pa3JIOKEHHEM Ha
MHOKHTEJIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3aau anreopanyeckum
METOOM.

VYpaBHeHue ¢ AByMs NEpeMEHHbIMH M ero rpaduk. Pemienuwe cucreMm [BYX JIMHEHHBIX
YpPaBHEHUN C JIBYMsI IEPEMEHHBIMHM. PemeHne cucrteM IBYX YpaBHEHHMHM, OJTHO M3 KOTOPBIX
JUHENHHOe, a Ipyroe — BTOpoil creneHu. ['paduueckas MHTEpHIpeTanus CUCTEMbl YPAaBHEHHM C
IBYMs IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4 aaredpanyeckuM CrocoooMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PemieHue cuCTEM JIMHEWHBIX
HEpaBEHCTB C OJHOM mepeMeHHOW. KBanmpaTHbie HepaBeHcTBa. ['paduueckas MHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DOyHKUNHA

KBanmpatuunas ¢yunkius, e€ rpaduk u cpoiictBa. Ilapabosa, KOOpAWHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH MapadoJIbI.

I'padukn pyrxumit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux coiicrsa.

YucsoBbie M0CJIe10BATEILHOCTH U NIPOrPecCcum

[ToHaTre 4YMCIOBOM MOCIENOBATEILHOCTU. 3aJaHUE MOCIEAOBATEILHOCTH PEKYPPEHTHOU
dbopmyroit u popmysoit N-ro yieHa.

Apudmernueckast u reoMmeTpudeckas nporpeccuud. @opmysbl N-ro yjieHa apupMeTuyecKon
Y T€OMETPUYECKOUN IIPOTrPECCUM, CYMMBI IIEPBBIX N YWIEHOB.

N3o0pakenne dieHOB apu(METUYECKON U TEOMETPUUYECKON MPOrpeccHil TOYKaMH Ha
KOOPAMHATHOM MJIOCKOCTU. JIMHENHBIN U SKCIOHEHIIMANBbHBINA POCT. CII0XKHBIE MPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca «Anredpa»
XapaKTEepU3yIOTCS:

1) maTpuoTnYecKoe BOCIUTAHUE:

MPOSIBICHUEM HMHTEpEca K MPOLUIOMY M HACTOSIIEMY POCCHUWCKON MaTEMAaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSM POCCHUWCKMX MATEMaTUKOB U POCCUHCKOU
MAaTEMATHYECKOW IIKOJbI, K HKCHOJIb30BAaHUIO ATHUX JOCTWIKCHUN B JIPYIMX HaykKax M
NPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00S3aHHOCTEH I'paKJaHWHA M pealiu3alliu €ro Ipas,
MPEACTAaBICHUEM O MATEMATUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYD,
SABJICHUN, TIPOLEAYp TPAKIAHCKOrOo OOmIecTBa (Hampumep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHUIO ATHYECKHX TMPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM
IIPUMEHECHUEM JOCTMI)KEHUM HAyKH, OCO3HAHMEM BAXXHOCTHU MOPAJIbHO-ITUUYECKUX
IIPUHIIUIIOB B AEATEIILHOCTU YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTaHOBKOW Ha aKTUBHOE y4aCTHE B PEHICHUM MPAKTUUYECKUX 3a7a4 MAaTEMaTUUYECKOU
HaIpPaBJICHHOCTHU, OCO3HAHUEM BAKHOCTH MAaTEMATUYECKOTO 00pa30BaHUs Ha MPOTHIKEHUN
BCCM OKM3HM JUIA YCHENIHOW mMpodeCcCHOHANBHOW JEATEIbHOCTH U Pa3BUTHEM
HEOOXOJMMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM U TOCTPOCHUEM WHIUBUIYATIbHON
TPAaeKTOpUU OOpPA30BaHUS M KUZHEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
0OILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K AIMOIIMOHATLHOMY M 3CTETHUYECKOMY BOCIIPUSATHIO MATEMATHICCKUX
00BEKTOB, 3a7a4, pEIICHUM, pPacCCYKICHUM, YMEHHUIO BHUIETh MaTeMaTUYECKHUE
3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpHUEHTALIMEN B JEATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAyYHBIX IMPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOBI U OOIIECTBA, TOHUMAHUEM
MaTeMaTUYECKOW HayKH Kak c(ephbl YeIOBEUECKOU JEeSTEILHOCTH, ITAMOB €€ pa3BUTHS U
3HAYMMOCTH [JI1 Pa3BUTHS UMBUIW3ALMAHA, OBJAJCHUEM S3BIKOM MAaTEMAaTUKU U
MAaTEMATHYECKON KYJIbTYPOU KaK CPEICTBOM ITO3HAHUSI MUPA, OBJIAJECHUEM MPOCTENIINMU
HaBBIKAMU HCCIIEA0BATEIbCKON IESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GQopMuUpoBaHUE KYJbBTYPbI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

TOTOBHOCTBIO NMPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbBS,
BEJICHUSI 30pOBOT0 oOO0pas3a KHU3HU (370pOBOE MUTaHUE, COATAHCHUPOBAHHBIA PEXHUM



3aHATUN U OTIbIXA, peryyisgpHas (u3NyYecKas aKTUBHOCTh), C(OOPMHUPOBAHHOCTBHIO HABbIKA
pedexcun, MpU3HAHUEM CBOEIO IIPpaBa Ha OIIMOKY M TAaKOI'o e IpaBa JAPYyroro 4yeaoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTalUMel Ha MPUMEHEHHWE MAaTEeMaTUYECKHX 3HAHWM [Jis pelleHHs] 3a1ad B
o0JacTu COXPaHHOCTU OKpY)KAIOIIEH Cpelbl, MJIAaHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MO>KHBIX ITOCJIEICTBUI JIsl OKpY KaroIIe cpeibl, 0CO3HAaHUEM II100aIbHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEW UX PEIICHUS;

8) ajanTanusa K H3MEHSIIOIUMMCSH YCJIOBHSAM COLUATBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIIOBUSAX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIETEHTHOCTH 4Yepe3 MPAaKTHYECKYIO [EATE€IbHOCTh, B TOM 4YHUCJIE YMEHHE
YUUTBCS Y JAPYTUX JIOEH, NpuoOpeTaTb B COBMECTHOH JEATEIBHOCTH HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIUH U3 OIIbITA IPYTHUX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWI, B TOM 4ucie (pOpMyInpoBaTh
UJeH, MOHATHUSA, TUIIOTE3bl 00 OOBEKTAX W SABJICHHSX, B TOM YHCIIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh JEPUUUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCIPUHUMAaTh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOUIUI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEILIEHUS U
JercTBUs, (POPMYIMPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBbie Jlornyeckue qefcTBus:

e BBIBISITH W XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKKM MaTEMAaTHUYECKHX
OOBEKTOB, TMOHATUH, OTHOIIEHUH MEXAYy MOHATHSAMHU, (OPMYIUPOBATH
OIpe/ieNICHUs IOHATUHM, YCTaHABINBATh CYLIECTBEHHBIN IPU3HAK KJIacCU(pUKaALUH,
OCHOBaHUS J1s1 0000IIEHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

e BOCIPUHUMATb, bopMyIMpoOBaTH U npeoOpa3oBbIBAThH CYKJICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

e BBIBIISITH MAaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS B
dakTax, MAaHHBIX, HAOMIOJACHUSX W YTBEPKICHUAX, MpeasiaraTh KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

e J€JaTh BBIBOABI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHHH 110 aHAJIOTUH;

e pa3bupaTh JOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKICHHM (MpsSMblE U OT
IPOTUBHOIO), MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOXKHBIE  JI0KA3aTElIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BhICTpanBaTh apryMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BBIOMpaTh cOCOO penieHust yueOHOoM 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BBHIOMpaTh HauOoyiee MOAXOMSAMIMNA C Y4ETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).



Ba3oBble uccienoBare/ibCcKkue 1eCTBUSA.

UCITIOJIB30BaTh BOMPOCHI KaK HMCCICAOBATCIBCKUNA HMHCTPYMEHT TIO3HAHUS,
GbopMyIMpOBaTh  BOMPOCHL,  (DUKCHUPYIOIIHE  IPOTHBOPEUYHE,  IMPOOIIEMY,
CaMOCTOSATEIFHO yCTaHABIMBATh HCKOMOE W JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MPOBOJUTHL IO  CaMOCTOSITCIIBHO  COCTaBJICHHOMY  IUIaHY  HECJIOXKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOC MCCIICIOBAHUE [0 YCTAaHOBJIICHHIO OCOOCHHOCTEH
MaTEeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOATENFHO (hopMyIupoBaTh OOOOIICHUS W BBIBOJABI IO PE3yJIbTaTaMm
MPOBENCHHOTO  HAONIOACHMS, HCCIEAOBAaHUS, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TakkKe BBbIJIBUTATh
TIPEATOI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITH ~ HEAOCTATOYHOCTh M M30BITOYHOCTh ~ HMH(OpPMAlLMH,  JIaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4U;

BbIOMpaTh,  aHAJU3UPOBATh, CHUCTEMATHU3UPOBaTh WM  HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BBIOMpATh (OopMy MpeACTaBICHUS MH(YOPMALMU U WLIIOCTPUPOBATH PEIIAEMbIe
3aJjauM CXeMaMH, JuarpaMmmamu, MHOM rpadukoil 1 uXx KOMOMHALMSIMU,
OLIEHUBATh HaAEKHOCTh MH(OPMALIUK MO KPUTEPUSM, MPEAJIOKEHHBIM YUUTEIEM
WIH CPOPMYJIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBbIC YHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSMU U
HeJsIMU  OOIIEHMS, SICHO, TOYHO, TPAaMOTHO BbIpaXaTb CBOI TOUYKY 3pEHHUS B
YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHHs 3aJauu,
KOMMEHTHPOBATh MOTYYCHHBIN pe3yIbTar;

B X0/Ie¢ OOCYXIEHHsS 3a/laBaTh BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOUl TEeMBl,
npoOIeMbl, perraeMoi 3ajauyd, BBICKA3bIBATh WJIEW, HAICJICHHBIE HA TOWCK
pellleHus, COMOCTaBIATh CBOM CYXKICHHS C CYXKICHUSMH IPYTUX YYaCTHUKOB
Juanora, oOHapyXMBaTh pa3iMurde U CXOJCTBO IMO3ULIMN, B KOPPEKTHOU (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJCTaBISATh PE3yAbTaThl PEIICHUs 3a7add, SKCIICPUMEHTa, HCCIeIOBaHUs,
IpOEKTa, CaMOCTOSITENIbHO BBHIOMpPATh (hOpMaT BBICTYIUIGHHS C Y4ETOM 3aaay
NpEe3eHTALUU U 0COOEHHOCTEN ayIMTOPUH;

NMOHMMAaTh W WCIIOJIb30BAaTh MPEUMYIECTBA KOMAaHIHOW W WHIAMBUAYATHHON
paboThI TTPH PENICHNN YY4EOHBIX MaTEMAaTHIECKHX 3a]1aY;

NPUHUMATh IIeJIb COBMECTHOH JEATENBHOCTH, IUTAHUPOBATH OPTaHHU3AIHIO
COBMECTHOI paboThl, pacrpenessTh BHAbI pabOT, JOrOBapUBATHCA, OOCYKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IATh MHEHUS HECKOJIBKHX JTIOJICH;
y4acTBOBaTh B TPymHmoBbiX ¢dopmax padboTel (0OCyKaeHus, oOMEH MHEHHSIMU,
MO3rOBBIE IITYpMBl H JpPYyTW€), BBIIOIHATH CBOIO 4YacTh pabOThl U



KOOPAMHUPOBATh CBOM JEHCTBUS C JAPYTMMHU 4YJIE€HAMU KOMAaHJbl, OLEHUBATh
KayecTBO CBOETO BKJAJa B OOIIMH NPOAYKT IO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiiCTBHSA

Camoopranusanms:

e CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJTOPUTM pEIICHUs 3aJa4yd (WM €ro 4acTb),
BbIOMpaTh CIOCOO pEeUIeHHs] ¢ Y4ETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh M KOPPEKTUPOBATh BApHUAHTHI PELIECHUN C
y49éTOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

e BIAJAETh CHOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ynbrara
pelIeHuss MaTeMaTUYECKOH 3a1auH;

e TMpPEABUAETh TPYAHOCTH, KOTOPbI€ MOTYT BO3HUKHYTh IpHU PEIICHUH 3a7ayH,
BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yibTaTa JIEATEIBHOCTH IIOCTaBJICHHOW LEIU U
YCIIOBUSIM, OOBSCHATH IPUYMHBI JOCTHXKEHUS WM HETOCTHKEHUS LENIH, HAaXOAUTh
OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

K KkoHIy oOyyeHusi B 7 KJjacce O0OYYAIOINMICH NOJYYHMT _CJIeAVIONIHe
NnpeAMEeTHbIE Pe3YJbTAThI:

Yucia 1 BBIYMCTIEHUS

BrInonHaTh, coueTasi yCTHbIE U MUChbMEHHbBIE MPUEMBI, apU(METHIECKUE EUCTBUS C

palMOHANTbHBIMUA YUCIIAMH.

HaxoauTs 3HaueHHs! YMCIOBBIX BBIPAKEHUH, IPUMEHATh pa3HOOOpa3Hble COcOObl U
npu€Mbl BBIYMCIICHUS 3HauY€HUM APOOHBIX BBIPAXKEHUH, COAepXkalluX OOBIKHOBEHHBIE U
JECATUYHBIE IPOOH.

[lepexomuTs OT OHOM GOpMBI 3amucH 4YHCcel K JApyrod (mpeoOpa3oBbIBATH
JNECATUYHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCIA.

OKpyrJsTh YnCa.

BbIMONHAT TPUKUAKY W OLEHKY pe3ysbTaTa BBIUMCICHUHN, OLIGHKY 3HAaYeHUU
YUCJIOBBIX BBIPAXEHUI. DBBINOIHATE JOEUCTBUS CO CTENEHSAMU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsATh MPU3HAKYU IETMMOCTH, Pa3JIOKEHUE HA MHOYKUTEIN HATYPAIbHBIX YHACE].

PemaTte npakTMKO-OPUEHTUPOBAHHBIC 33Ja4M, CBA3aHHBIC C OTHOLIECHUEM BEJIWYHH,
IIPONOPLIMOHAIIBHOCTBIO BEIMYHH, POLEHTAMU, HHTEPIIPETUPOBATH PE3YJIbTaThl PEIICHUS
3a7a4 ¢ y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs



Hcnonb3oBaTh alredpanyeckyro TEPMHUHOJOTHIO W CHMBOJIUKY, MPUMEHSITh €€ B
poliecce OCBOEHUsI yueOHOro MaTepualia.

Haxonute 3HaueHWss OYKBEHHBIX BBIpAKEHUN TIpU  3aJaHHBIX 3HAYECHUSX
IIEPEMEHHBIX.

BremonusaTe mpeoOpa3oBaHMs IIEJIOTO BBIPAKEHUS B MHOTOUJICH MPUBEICHUEM
MOI00HBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BpINONHATE YMHOKEHHUE OJHOYJICHA HA MHOTOWIEH M MHOTOYJIEHA Ha MHOTOYIEH,
OpPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylIecTBIATh Pa3710KEHUE MHOTOWICHOB HAa MHOXHUTEIH C MOMOIIBIO BBIHECEHUS
3a CKOOKM OOIIer0 MHOXHUTENSA, TPYNIUPOBKH CllaraeéMblX, MpUMEHEHUs (opmyn
COKpAILEHHOI'O YMHOKEHHS.

[TpumeHsTh MpeoOpa3oBaHUs MHOTOWIEHOB JJIsi PEUICHHsS pa3IUYHbIX 3a7ad U3
MAaTE€MaTUKH, CMEXHBIX MTPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C  HATypaJdbHBIMU  IOKAa3aTeJSIMU  JUIS
peoOpa30BaHus BIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pewrats JIMHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHON, IPUMEHSAA MpaBUia Iepexoaa
OT UCXOJTHOTO YPABHEHHUsI K PaBHOCUIBHOMY €My. [IpoBepsTh, SIBIAETCS JIM YUCIO KOPHEM
YPaBHEHUS.

[Ipumensate Tpaduyueckre METOAbl MPU PEIICHUU JIMHEWHBIX YpaBHEHUW M UX
CUCTEM.

[TonOupaTe mprMepbl Map YUCeN, ABJISIONIMXCS PELICHUEM JIMHEHMHOrO0 YpaBHEHUS C
JIBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM IUIOCKOCTH TIpauK JMHEHHOTO YpaBHEHUS C ABYMS
EPEMEHHBIMHU, MOJIb3YSACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pewrats cucteMsl 1BYX JIMHEHHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM YHCIIE
rpaguyecku.

CocTaBiaTe U pemaTh JUHEMHOE YPABHEHHUE UJIM CUCTEMY JIMHEWMHBIX YPABHEHUN 11O
YCJIOBHIO 3a/1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M ITOJTYyYEHHbIN
pe3ysbTar.

DyHKIUU

N3o00paxkaTh Ha KOOPAWMHATHOM TIPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KW, HHTEpPBAIbI, 3alMChIBATh YHCIIOBBIE TNPOMEXKYTKHM Ha
aNre0pandecKoM SI3bIKE.

OtmeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3alaHHBIM KOOpJAWHATaM, CTPOUTh
rpaduku JIMHEHHBIX QyHKIMA. CTpouTh rpaduk pyHkuu y = [X|.

OnuceiBaTh ¢ MOMOUIBI0 (YHKIUNA H3BECTHHIE 3aBUCHMOCTH MEXIY BEIUYMHAMMU:
CKOpPOCTb, BpEMsl, PACCTOSHUE, LI€HA, KOJUYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD,
BpeMmsi, 00bEM padOTEHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.



[lonumate rpaduyeckuil Ccrmocod TMpeACcTaBICHUS W aHadu3a WHOOpPMAaINH,
W3BJIEKaTh U WHTEPIPETUPOBATH MH(OpMAIMIO U3 TPapUKOB peajbHBIX MPOLECCOB U
3aBHCHMOCTECH.

K xoHumy oOvyenusi B 8 KJjacce O00OYYAIOINMICH MOJYYHMT _CJAEAVIOIIHNE
npeJaMeTHbIEe pe3yJbTaThl:

YucJa 1 BBIYUCIEHUS

Hcnonb30BaTh HayajdbHbIE MPEACTABJICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YHUCEI
JUIsl CpPaBHEHHMS, OKpPYIJICHUS W BBIYMCJICHUM, HU300pakaTh JACHCTBUTEIBHBIC YHCIIA
TOYKaMH Ha KOOPJIUHATHOU HPSIMOM.

[TpumeHsaTh moHsTHE apuPMETHIECKOTO KBaIPaTHOTO KOPHS, HAXOAUTH KBaJAPAaTHHIE
KOPHHU, HCHOJIb3ys TPH HEOOXOJAMMOCTH KaIbKYJIATOP, BBIIOJHATH IMPEeoOpa3oOBaHUS
BBIPAKCHUH, COJIEPKAINX KBAIPATHBIE KOPHU, UCITOJIb3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3aucy OOJIBIIMX M MAJIBIX YUCEN C MOMOIIBIO IECITUYHBIX IPOOei 1
creneHed uncia 10.

AnredOpanveckue BbIPAKeHUS

[IprMEHATh MOHATHE CTETIICHU C IEJBIM IMOKa3aTesIeM, BBIIOIHATh IMpeoOpa3oBaHus
BBIPAKECHUH, COJIEPKAIUX CTEIEHHU C LEIIbIM MTOKa3aTeIIEM.

BBINMOMHATE TOXJIECTBEHHBIE MPEOOPa30BaHUS PAIMOHAIBHBIX BBIPAXKEHUNW Ha
OCHOBE TTPaBWJI JIEUCTBUIN HAJl MHOTOUJIEHAMU U aJIreOpandecKUMu APOOsSIMH.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIH.

[IpuMeHAT, MpeoOpa30BaHUS BBIPAKSHUM IS PEIICHUS pa3IMYHBIX 3a7ad M3
MAaTEMATHKH, CMEKHBIX MTPEJIMETOB, U3 PEATTbHOW MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemiate nuHENHBIE, KBaJpaTHbIC YPAaBHEHUS W PAIMOHAJBHBIE YpPaBHEHHS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JBYX YPABHEHUU C IByMS IEPEMEHHBIMU.

[IpoBoaNUTE MPOCTEUIINE WCCIACAOBAHUS YPABHEHUW W CHUCTEM YpaBHEHUW, B TOM
yuciae ¢ TMpUMEHEHHWEM Tpaduyeckux mpeAcTaBieHuid (ycTaHaBlIMBaTh, HUMEET JIU
YpaBHEHHE WM CUCTEMa YPAaBHEHUM PEIICHMUS, €CJIM UMEET, TO CKOJIBKO, U TTpoUee).

[lepexomuTh OT cioBecHON (HOPMYIUPOBKHU 3a/lauu K €€ anreOpandeckord MOJACNHN C
IIOMOIIBK0 COCTABJIEHUSI YPABHEHHSI WJIM CHCTEMbl YPAaBHEHWW, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJYYEHHBIN pe3yJIbTarT.

[IpuMeHATh, CBOWCTBA YMUCIOBBIX HEPABEHCTB /11 CPABHEHHMS, OILICHKH, pEIIaTh
JIMHEWHbIC HEPaBEHCTBA C OJHOM TMEPEeMEHHOM M WX CHUCTEMbI, JaBaTh TI'padUUECKYIO
WJUTIOCTPALI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[lonumaTe W uUCHONBb30BaTh (YHKIMOHAJIBHBIE TMOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHHUS ), ONPEIETATh 3HaUeHUE (PYHKIIMU IO 3HAYEHUIO apryMEHTa,
onpeaensaTh CBOMCTBA (YHKIMHU 10 €€ TpaduKy.

CtpouTts rpaduKku 3IeMEeHTapHbIX (PYHKINN BUA:

y = k/X,y = %2,y = x3,y = [X|, ¥ = VX, OrHCBIBAaTH CBOWCTBA YHCIOBOI (BYHKIMH I1O
e€ rpaduxy.



K koHIy oOvueHusi B 9 KJacce oOvyyalomuiics MOJYYHMT CJeaYVIolue
npeJAMeTHbIE Pe3yJbTaThl:

YucJa 1 BBIYUCIEHUS

CpaBHUBATH U YIIOPSAIOYMBATH PAIUOHAIIBHBIC U UPPALMOHAIIbHBIC YUCIIA.

BeimoHITh  apudMeTHYeCKue NEWCTBHSI C PAIlMOHAIBHBIMU YHUCJIAMH, COYeTas
YCTHBIE€ U TUCHbMEHHBIC IPUEMBI, BHITIOJIHATH BRIYUCIICHUS C UPPALMOHAIBHBIMU YHUCIIAMU.

Haxonuts 3HauyeHUs CTENEHEH C IENbIMH TOKAa3aTeIsIMA W KOPHEH, BBIYUCIIATH
3HAYEHUS] YUCIIOBBIX BHIPAKECHMUIA.

OKpyTrasTh JeHCTBUTEIBHBIE YHCIIA, BHITOIHIATh TPUKUIKY PE3YJIbTATA BBIUUCICHUH,
OLICHKY YMCJIOBBIX BBIPAKECHH.

YpaBHeHUs U HEPABEHCTBA

Pemare JMHEWHBIE M KBaJgpaTHbIC YPAaBHEHMs, YPAaBHEHUS, CBOIAIIMECS K HUM,
pocTerme ApOOHO-PAllMOHATIBHBIE YPABHEHHS.

Pemate cucTeMbl IBYX JMHEWHBIX YPABHEHUW C JBYMs IEPEMEHHBIMU U CHUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SABIISACTCS JIUHEUHBIM.

Pemarb TekcTOBBIE 3a/auM anreOpandeckuM CIOCOOOM C TOMOIIbIO COCTaBIICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMH.

[IpoBOANTE TPOCTEUIIME HCCIENOBAHUS YPABHEHWHW M CUCTEM YpPABHEHHH, B TOM
yucjie C MpUMEHEHUWEM rpaduyecKux TMpeAcTaBiIeHuil (ycTaHaBIMBaTh, HMEET JIU
YpaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarb nuHeilHble HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pakaTh peEIlIeHUE
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMCHIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Pemratb cuCTEMBI JNMHENHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, HM300pa)kaTh PEIIEHHWE CHUCTEMbl HEPABEHCTB HA YHCIOBOMH
IIPSAAMOM, 3aIIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3a1a4.

DOyHKIUU

Pacno3naBate  (yHKUMM  M3y4eHHbIX BUAOB. [loka3piBaTh  CXEeMaTUYECKU

pacnojoKeHue Ha KOOPAMHATHOW TUIOCKOCTH rpadukoB GyHKImiA Bua: Y = KX, y = kx +
b,y =k/x,y =ax2 + bx + ¢, y = x3, y = VX, Y = |X|, B 3aBHCHMOCTH OT 3Ha4CHHil
K03((PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth ®W U300paXkaTh CXEMAaTHYECKH TpapuKd KBAAPATHUUHBIX (PYHKIUH,
OTMHCHIBATH CBOWMCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacno3naBate KkBagpaTuuHyto GYHKIUIO 10 (Qopmyse, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HHU, PU3UKU, TEOMETPHUH.

YucioBble NOCT€10BATEILHOCTH H IPOrPeccUuu

Pacno3naBaTh apuMeTHyECKyl0 M TE€OMETPUYECKYI0 MPOTPECCHH TMpPU Pa3HBIX
croco0ax 3aJaHusl.

BbIMONHATE BRIUKMCIEHUS C UCIIOJIb30BaHUEM (OopMyIT N-To yieHa apudpmeTrndeckon u
reOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N YIEHOB.



N300paxkath 4eHbI OCIEI0BATETLHOCTH TOYKAMH Ha KOOPIUHATHOM TJIOCKOCTH.
PemaTte 3amaum, CBsI3aHHBIE C YUCJIOBBIMU MOCJIENOBATEIBHOCTSIMH, B TOM YHCIE
3a/1a4 U3 peasbHOM KU3HU (C UCTIOIb30BAHUEM KAJIbKYJIATOPA, HIU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 2
> OBTOpeHHE 1 000DICHHE 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIPaKEHHUSI. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obobmene 0 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 9 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7 0



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosanuyecTBO 4acoB JlaTa
KoHTpoJsbH DJIeKTPOHHbBIE U3ydeHusl
Ne n/m Tema ypoka bie paGorel | Ilpakruuyec = Ilpumeuan uugposbIe
Beero / BUI KHe ue o0pa3oBaTejibHbIE
KOHTPOJIs padoThI pecypchl
Yucaa u BeruncjeHusi. Paumonanbuple unciaa - 25

BrInonHsATh, coyeTas yCTHBIE U MUCbMEHHBIE TPUEMBI, apu(METHUYECKHE TEHCTBUS C PallMOHAIbHBIMH YUCIIAMHU.
HaxomuTh 3HA4YCHWS YHCIOBBIX BBIPAXCHHUH, MPUMEHSATh Pa3HOOOPa3HBIE CIOCOOBI M TPUEMBI BBIUYMCIICHHS 3HAYCHHWHA JPOOHBIX BBIPAKEHUH,
coJiepKalnx OOBIKHOBEHHBIC U JECATUYHBIE TPOOH.
[Tepexonuthk OT 0AHOM (HOPMBI 3amKCH YKCeN K Ipyroi (MpeoOpa3oBhIBaTh JECATUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO ACCATUYHYIO IPOOB).
CpaBHUBATH U YIOPSAI0YNBATH PAIMOHAILHEIC YUCIIA.
OKpyrisTh yncCIa.
BbINONHATE NPUKHUIKY M OILEHKY pe3ylibTaTa BBIYMCICHUH, OIEHKY 3HAUEHUN YHCIOBBIX BBIpaKEHUI. BBIMOMHATH NEHCTBUS CO CTENEHAMU C
HATypaJIbHBIMH MTOKa3aTeNsIMHU.
[TpuMeHsITh MPU3HAKK JENMMOCTH, PA3I0KEHHE Ha MHOXKUTEIN HATypaIbHBIX YHCET.
Pemarh nmpakTHKO-OpUESHTHPOBAHHBIC 33]1a9H, CB3AHHBIE C OTHOIIICHHEM BEJTMYHH, TIPONOPIIMOHATFHOCTRIO BEJTUYHH, TPOIIEHTAMH, HHTEPIPETHPOBATH
PE3YNIbTAThI PEIICHUS 337a9 ¢ YI4ETOM OTPaHUYCHUH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMbIX 0OBEKTOB.

1 [TonsiTHEe panOHANIBHOTO YKCIIA 1

9 Apudmernueckre IeiCTBUS C 1
paloOHATBLHBIMHU YUCIIAMU

3 Pemnenre 0CHOBHBIX 3aJ1a4 Ha ApOoOH 1

Pemnienne ocHOBHEBIX 3a7a4 Ha
IMMPOLCHTEI U3 peam,Hoﬁ MMPAaKTUKH

Pemenre oCHOBHBIX 3a/1a4 Ha ApoOH,
MPOLEHTHI U3 PEATbHOM MPAKTUKHU

6 [TpeoOpa3oBanue OYKBEHHBIX 1




BBIPAXKEHUI

CpaBHeHue, ynopsi041MBaHue

! pallOHATBHBIX YUCEI
8 [IpeoOpa3zoBanne OYKBEHHBIX
BBIPAXCHHH, pACKPBITHE
[IpeoOpazoBanue OYKBEHHBIX
9 BBIPKEHUH, PACKPBITHE CKOOOK U
npuBeIeHNEe TOJOOHBIX ClIaraeMbIX
10 CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIEM bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
11 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubmmoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f421382
12 YupolieHrue BeIpaKeHUUs C bubnnorexa [JOK
IIPUMEHEHHUEM CBOWCTB CTEIICHU https://m.edsoo.ru/7f42154e
13 CreneHsb ¢ HaTypajabHBIM HOIiaSaTeJ'IeM Bbu6moteka [JOK
TaOJIMLIBI OCHOBHBIX CTEIICHEN. https://m.edsoo.ru/7f4218be
14 YMHOXeHUE 1 neanI/Ie c
MIPUMEHEHHUEM CBOWCTB CTETICHH.
15 Pemenne oCHOBHBIX 33/1a4 Ha IPOOH
16 Pemenne OC\J’HOBHBIX 3a/1a4 Ha ApooH
U3 pealbHOM MPaKTUKU
17 Pemenne ocHOBHBIX 3auzlaq Ha Jpoou,
MIPOIIEHTHI U3 PEATHHOUN MPaKTUKH
18 Pemenune 3amad Ha apodu, TPOIIEHTHI
tuna OI'D
19 [Ipu3Haku AEMUMOCTH, PA3TOKEHUS
HA MHOXKUTENIM HATYPaJbHBIX YHCET
20 [Ipu3Haku AEMUMOCTH, PA3ITOKEHUS

Ha MHOKHUTEJH , YIPOUIEHUE



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

BBIPAXKEHUI

PeanbHbIE 3aBUCUMOCTH

21 1
MPOMOPIUOHAIBHOCTH

99 Peanbubie 3aBucumoctu. [Ipsimas 1
MIPOMOPIIMOHAIBHOCTD

93 Peanpubie 3aBucumocT. OOpaTHas 1
MPONOPIUOHAIBHOCTD

24 Peanbubie 3aBucumocti. [Ipsmast u 1
oOpaTHas MpONOPIUOHATBHOCTH

o5 KoHTposbHast pabota 1o Teme 1 1

"PanuonanbpHaele ynuciaa'

AJredpanyeckue BbIpazkeHus — 27
BeImonHATE, codeTasi yCTHBIE U TUCbMEHHBIE MPUEMBI, apu(METHUECKUE IEHCTBUS C pAllHOHAIBHBIMU YHCIIaAMHU.
HaxonuTh 3HaueHUs YMCIOBBIX BBIPQKEHUH, NPUMEHATHh pazHOOOpa3Hble CHOCOObI M NMPUEMBI BBIYMCICHMS 3HAU€HHUH IPOOHBIX BBIPAXKEHUH,
coZiepKalIuX OOBIKHOBEHHBIE U IECATHYHBIE IPOOH.
[lepexoauth OT 0HON (HOPMBI 3aKMCH YUCET K IPYroi (MpeoOpa3oBbIBaTh AECATUYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUYHYIO, B
JaCTHOCTH B OECKOHEUHYIO JACCATHIHYIO IPOOH).
CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.
OxpyryTh ynca.
BBINIONMHATE NPUKKUAKY M OLIEHKY pe3yibTaTa BBIYMCICHUMN, OLICHKY 3HAYEHUN YMCIOBBIX BBIPAXKCHUH. BBINOIHATH NEHCTBHS CO CTENEHSAMHU C
HAaTypaJIbHBIMHU ITOKa3aTEISIMHU.
IIpyuMeHsTh IPU3HAKK JEINMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.
Pemarp npakTuKo-OpuEHTUPOBAHHBIE 3a]Ja4H1, CBA3AHHBIE C OTHOLIEHHEM BEJIUYHH, IPONOPLIUOHATIBHOCTHIO BEIMYHH, IPOLEHTAMH, HHTEPIPETUPOBATh
pe3yNbTaThl PEelIeHNUs 3a1a4 ¢ y4ETOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX OOBEKTOB.

bubnunorexa LIOK

26 b 1
YKBCHHDIC BLIpaACHHA https://m.edsoo.ru/7f41feec

HCpCMCHHBIe. I[OHYCTI/IMBIC 3HA4YCHUA
MEPCMCHHBIX

27

28 DopmyITel

29 DopMyIbl, pelIEHUE 3a/1a4 1



https://m.edsoo.ru/7f41feec

[IpeobpazoBanre OYKBEHHBIX bubnmoreka [JOK
30 .
BBIPKEHUAMN https://m.edsoo.ru/7f41fafa
31 [IpeobpazoBanne OyKBEHHBIX bubnuoreka [JOK
BBIPA)KEHUI, PACKPBITHE CKOOOK https://m.edsoo.ru/7f41fd70
[IpeoOpa3zoBanne OYKBEHHBIX
32 BBIPOKECHHH, PACKPBITHE CKOOOK 1
MPHUBEICHNE TTOJOOHBIX ClIaracMbIX
[IpeoOpa3zoBanne OYKBEHHBIX
33 BBIPAXKCHHH, PACKPBITHE CKOOOK 1
IPHUBEICHNE TOJOOHBIX CIIaracMbIX.
Pemenue 3amanuii tuna OI'D.
34 CBoiicTBa CTENEHU C HATYPAIbHBIM bubmmoreka [JOK
MoKazarejieM https://m.edsoo.ru/7f421382
CBolicTBa CTENEHU C HATYpaJIbHbIM
35 IOKa3aTelIeM, PEIICHUE MPOCTHIX bubmorexa HOK
P P https://m.edso00.ru/7f42154e
IPUMEPOB
CBolicTBa CTETIEHH C HATYPabHBIM
36 MoKa3aTelieM, IPUMEPhI Ha BCe bubmorexa HOK
. - TIPAMEp https://m.edsoo.ru/7f4218be
JIEHCTBHS.
37 MHoro4ieHsl, CTaHAapTHBIA BU bubmorexa [JOK
’ Aap A https://m.eds00.ru/7f42276e
bubnmorexa LIOK
38 M
HOTOHIICHET https://m.edso00.ru/7f422930
39 CnoxeHnue, BEIYMTaHUE, MHOTOYIEHOB bubmorexa [JOK
’ ’ https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BRBIUNTaHUE, YMHOKECHHE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
CrnosxeHue, BBIMUTAHUE, YMHOKEHHE
bu6nunorexa LIOK
41 MHOT'O4JIEHOB, YIPOLIEHUE

BBIPKECHUI

https://m.edsoo.ru/7f422fca



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca

42 JleneHne oHOYIICHA HA OJHOWICH 1

DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f423182

bubnunoreka LIOK

43 1
Pa3Hocth KBasipaToB. https://m.edsoo.ru/7f42432a
DopMynsl COKpamEHHOTO

44 M}I;O)I}(ICHI/ISI Kljsam aT Pa3sHOCTU U 1 buGnuorexa [IOK
Y ' Apat b https://m.edsoo.ru/7f42464a
KBaJpaT CYMMBI.

DopMynsl COKpamEHHOTO

45 M}I;O)I}(ICHI/ISI PI;SI}-IHOCTB U cyMMa 1 bubnnorexa LHOK
Y ' Y https://m.edso0.ru/7f424c12
KyOOB.

46 DopmyJibl COKPAILEHHOTO 1 bubnnorexa [JOK
YMHOKEHHS. https://m.edsoo.ru/7f424fd2
Haxoxnenue 3HaueHUl BEIpaXKCHUH,

47 npuMeHsst GopMYIIbI KBaJIpaT CyMMBbI 1 bubmmorexa [IOK

p pMY Apar ¢y https://m.edsoo.ru/7f4251d0
Y KBaJIpaT Pa3HOCTH.
Paznoxxenne MHOTO4JIEHOB Ha
48 MHOHTeNN. BeiHeceHne o01iero 1 bubmorexa HOK
’ https://m.eds00.ru/7f423312
MHOKHUTEIIS 3a CKOOKH.
Paznoxxenne MHOTO4WIEHOB Ha
bubnmorexa LIOK
49 MHO’KUTENH, UCTIONIB3YSI (OPMYJIBI 1

COKpPAIICHHOI'0 YMHOXCHHA.

50 Paznoxxenne MHOTO4JI€HOB Ha 1
MHOXHUTeNH. PerieHue IMPpUMCPOB.

51 PasnoxxeHne MHOTOYJIEHOB Ha 1
MHOKUTENH. Permienue ypaBHEeHUN.

https://m.edsoo.ru/7f4237fe

bubnmorexa LIOK
https://m.edsoo.ru/7f4239de

59 KonTponbhas pabota no teme
"Anrebpanyeckue BoIpaxeHus"

YpaBHeHusi U HepaBeHcTBa — 20

Pemrate nuHeliHbIS YpaBHCHHS C OJHOM HepeMeHHOﬁ, MMPpUMCHAIA IpaBUIa IICPEXoJa OT UCXOAHOI'O0 YPaBHCHHUS K PABHOCUJIIBHOMY €MY. HpOBCpﬂTB,

SABJICTCA JIX YU CJIO KOPHEM YPABHCHUA.



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

[TpumensTh rpaduueckre METOIbI IPH PEIICHUN TMHEWHBIX YPABHEHUHN U UX CHCTEM.
[TonGupath mpuMepsI ap Yucel, IBISIOUMXCS PeIIeHUEM JIMHEHHOTO YPaBHEHHUSI C IBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPAUHATHOM IJIOCKOCTU IpadUK JMHEWHOTO YPAaBHEHUS C JBYMS IEPEMEHHBIMH, MOJIb3YACh IPa(UKOM, MPUBOAUTH MPUMEPHI PELICHUS

YPAaBHEHUS.
Pemrate cuctembl IByX JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IPadUUECKH.

CocTaBiaTh U peuiaTtb JIMHEHHOE YPaBHCHUC NI CUCTEMY JIMHEHHBIX ypaBHCHHI;'I I10 YCJIOBUIO 3a/Ia4, HHTCPIPETUPOBATH B COOTBETCTBHUU C KOHTEKCTOM

3aJlauM MOJIY4E€HHBIN pe3ynbTar.

53 YpaBHeHHE 1
54 JInneiinoe }:paBHeHI/Ie C OIHOU 1
MepeMEHHOMN
JIunelinoe ypaBHEHUE C OAHOU
55 nepeMeHHo}Ier,) perieHue HHHHeﬁHLIX 1 bubmmorexa [JOK
N https://m.edsoo.ru/7f420482
ypaBHEHUU
56 Pemienne nuHENHBIX ypaBHEHUN 1
57 Pemenne mpocThIX 3a74a4 C TOMOIIBIO 1 bubnnoreka [JOK
YpaBHEHUU. https://m.edsoo.ru/7f42064e
58 Perienune 3aga4d ¢ moMOIIbIO 1 bubmnoreka IIOK
yYpaBHEHUU https://m.edso00.ru/7f420806
59 Pemenne 3a1a4 ¢ MOMOIILIO 1 bubnmorexa LIOK
ypaBHeHu# tumna OI'D https://m.edsoo.ru/7f4209a0
50 Pemenwne 3aga4 ¢ mOMOIIBIO 1 bubnmorexa LIOK
YPaBHEHHMH Pa3IMUHBIMU CLIOCOOAMH. https://m.edsoo.ru/7f420e6e
61 JIuneliHOe ypaBHEHHE C IBYMS 1 bubmmnoreka HOK
IIEPEMEHHBIMU https://m.edso0.ru/7f427¢c32
62 Jlunelinoe ypaBHEHHE C IBYMs 1 bubnmnoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
Cucrema IByX JINHEMHBIX YPAaBHEHHI
63 C IByMs l'[lflbp}:;[eHHBIMI/I, OzIfOBHBIe 1 bubmmorexa LIOK

IIOHATHS.

64 CucremMa ByX JIMHENHBIX YpaBHEHUI 1

https://m.edsoo.ru/7f42836¢



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
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https://m.edsoo.ru/7f42836c

C IByMsI IEPEMEHHBIMHU, rpadpuueckuit
METO/] pEeLICHHS.

Cucrema 1ByX JIJMHEHHBIX ypaBHEHUI
C ABYMs IIEPEMEHHBIMU KaK

05 MaTEMaTUYECKUE MOJIEIH PEAJIbHBIX
CUTYyalMi
66 Cucrema 1ByX JIJMHEHHBIX YpaBHEHUI
C IByMsI TIe€peMEHHBIMU
67 Pemenune cucreM ypaBHeHUM bubmmoreka [JOK
rpauIecKuM METOI0M https://m.edsoo.ru/7f4284de
68 Pewenne cucrem ypaBHEHHH METOLOM bubnmnorexka HOK
OJICTAaHOBKU https://m.edsoo.ru/7f42865a
69 Pemienue cucrem ypaBHEHUN METOJOM bubnmnoreka [HOK
ANreOpanvdecKoro CIOKEHUSI. https://m.edsoo.ru/7f4287d6
70 Pemmenue cucrem ypaBHEeHU
pa3IMYHBIMH CIIOCOOAMHU.
71 Pemenne cucrem ypaBHEHHH,
MOBTOPEHHE I10 TEME.
7 Konrtponbnas pabora no reme bu6muoreka [JOK

"JIuHeliHble ypaBHEHUS"

Koopaunarel u rpagpuxu. ®ynkuum — 24

[IpoBepsTh, ABAAETCS JIU YACIO KOPHEM YPABHEHHS.

[TpuMensTH rpaduyeckre METOIbI TP PEIICHUH JTMHEHHBIX YPAaBHEHUH U UX CHCTEM.
[TonGupath mpUMephI Map YUCe, ABISIOMINUXCS PelICHHEM JIMHEHHOT0 YPaBHEHUS C IBYMsl IEPEMEHHBIMH.
CTpouTh B KOOPAMHATHOHM IIOCKOCTH IpaUK JIMHEHHOrO YpaBHEHHUS C JBYMs MEPEMEHHBIMH, MOJb3YsICh I'pa)uKOM, MPUBOAUTH

IIPUMEPHI PELICHUS] YPAaBHEHUS.

Pemath cucteMbl IBYX JTMHEMHBIX YPaBHEHUH C IBYyMS IEpEMEHHBIMU, B TOM YHCJIe TpadUIeCKH.

https://m.edsoo.ru/7f421044

Pemate nuHeitHEBIC YPaBHCHUS C OJIHOI71 HepeMeHHOﬁ, MMPUMCHAIA IIpaBUJIa IEPEX0aa OT UCXOAHOI'O YPaBHCHUS K PABHOCHIIBHOMY €MY.

CocTaBndTh U pemaTh JIMHEHHOE YpaBHEHUE WIIM CUCTEMY JIMHEWHBIX YPaBHEHUH 10 YCIOBHIO 3aJ]a4ul, HUHTEPIIPETUPOBATh B COOTBETCTBUNU
C KOHTEKCTOM 3a/1a4yl NIOJIyYeHHBIA PE3yNbTar.



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044

but6mmoreka [IOK

3 Koopuutata TOHKH Ha NPIMOH https://m.edsoo.ru/7f41de76
74 YuciioBble IPOMEKYTKH, OCHOBHBIE bubmmoreka [JOK
HIOHSTHSA https://m.edsoo.ru/7f41dff2
75 UucnoBble TPOMEXKYTKH
76 Paccrosnue Mfmny I[BE’M}I TOUKAMH
KOOpPJMHATHOM MPAMOit
Paccrostarie Mex 1y AByMst TOUKaMH
7 KOOPJIMHATHOW MIPSAMOM, pereHue
PUMEpPOB
78 [IpsimoyrosbHast cucreMa KOOpAUHAT Bbu6moreka [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
IT
w | e e
https://m.edsoo.ru/7f41e42a
KOOPJMHATHI TOYKH
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 Urenue rpadukoB, 3aJaHHBIX bubmmnoreka HOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 Ornucanue rpadMKoB, 3aJaHHBIX
bopmynamu
83 [Tpumeps! rpadukoB, 3a1aHHBIX
dbopMynaMu U ONKCaHUE €€ CBOICTB
bubmuoreka [JOK
84 Hrerme rpagukos https://m.edsogru/7f41ea24
85 UYrenue rpaq)I:IKOB peanbHBIX
3aBUCHUMOCTEN
bu6muoreka [JOK
86 Howsrue yriun https://m.edsoi.lru/7f41ef06
87 ['padux GyHKITIH



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06

but6mmoreka [IOK

88 OcroBHBIC CBOHCTBA (yHKIMH https://m.edso00.ru/7f41f078
. . bubnmoreka [IOK
89 Crofictea dyniunii https://m.edsoo.ru/7f41f1fe
. bub6nmoreka [IOK
0 Jlaneiinas Qynicuns https://m.edsoo.ru/7f427282
. bu6nmoreka IIOK
o1 Juneiinas gyniuus u ee rpagu https://m.edso00.ru/7f427412
92 [Moctpoenwne rpaduka TuHEHHON bubnmnoreka HOK
byHKIIH https://m.edsoo.ru/7f426d1e
03 [TocTpoeHne u onucaHue rpaduka
JTUHEHHON (yHKIINH
94 I'paduk pynkuum y =[x|
95 ['paduk pynkuuu y =[x|, ero cBoiicTBa
9% KonTtponpsHas pabora o Teme Bbu6moteka [JOK

"Koopaunats! u rpaduku. Oynkiun"

IToBTOpeHue u 00001EeHUE - 6

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METO/I0B Kypca 7 kiacca, 00001ieHue

https://m.edsoo.ru/7f41f50a

bu6nmorexa LIOK

97
3HaHUH 110 TeMe «PallmoHalbHbIE https://m.edsoo.ru/7f429c6c
qrcIay
[ToBTOpEeHNE OCHOBHBIX MOHATUH U

08 METO/I0B Kypca 7 Kiacca, 00001ieHue bu6mmoteka [IOK
3HaHUM 110 TeMe «POpPMyIIbI https://m.edsoo.ru/7f429f32
COKPAIIIEHHOTO YMHOKEHUS
[ToBTOpEHNE OCHOBHBIX MOHITHHN H

99 METO/I0B Kypca 7 Kiacca, 00o01ieHue bubmorexa [TOK

OB 1P ’ https://m.edsoo.ru/7f42a0e0

3HaHUH 110 TeMe «YpaBHEHUSD

100 [ToBTOpEHNE OCHOBHBIX MOHATHI U bubmuoteka [IOK

METOJ/IOB Kypca 7 Kiacca, 00001eHue

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



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

3HaHUU 10 TeMe «DYHKIUS»

101 [IpomexyTouHas aTTecTanus 1
[ToBTOpEHKME OCHOBHBIX MOHATUN U
102 METOHO0B Kypca 7 Kiracca, 0000I1eHne 1 Bubmorexa HOK
Hv P ’ B https://m.edsoo.ru/7f42a900
3HAHUN
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/7f42a900

8 KUIACC

Koan4yecTBO 4acoB Jara
DJIeKTPOHHbIE
KonTpoasn H3y4YeHUs
P IpakTu uudposbie y
Ne ni/m Tema ypoxka ble paGoThI IIpumeua
Bcero yeckHue o0pa3oBaTe/ibHbIE
/ BHABI 5 HUE
a0oThbI ecypchl
KOHTPOJIsA pabo pecyp
IloBTOpeHue U 06001IeHHE-2
1 IToBTOpEHME OCHOBHBIX IIOHATHNA 3a 1
Kypc 7 kiacca
2 Bxoanas koHTpoabHas padbora 1 1
Yucaa u Beiuncjienusa. KBagparubie KOpHU -15

Hcnonb30BaTh HadalbHBIC MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX YHCET JUISI CPAaBHECHUS, OKPYIJICHHS W BBIYUCIICHUN, H300paKaTh
JIECTBUTEIIbHBIC YK CIIAa TOUKAMU HA KOOPIUHATHON MPSIMOIl.

[IpumeHsTh MOHATHE apUPMETHUECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBAJpPaTHbIE KOPHM, HUCIOJIB3Ys MPU HEOOXOAUMOCTH KaJbKYISTOD,
BEITIONHSATE MPe00pa30BaHus BRIPAKCHUM, COJIEPKAIINX KBaIpaTHbIE KOPHH, UCIIOIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBath 3anucu OOJIBIINX U MATIBIX YUCEN C TOMOIIBIO JECATUYHBIX Apo0OeH u creneneit uncia 10.

3 KBanpaTHslii KOpeHb U3 ynCiia 1 bubnxoreka LTOK
P P https://m.edsoo.ru/7f42d452
b K
4 [Tonatue 06 UppalOHAIILHOM YHCIIe 1 nomorexa O

https://m.edsoo.ru/7f42eaaa

JlecsiTuuHbIe TPUOTUKEHUS

> MPPALMOHATIBHBIX YHCEN 1
JlecsTuuHbie IPUOTHKSHUS

6 HMPPAIMOHATILHBIX YHCEN, pEelIeHNE 1
MPOCTHIX TIPUMEPOB

7 JleicTBUTEILHBIC YHCTIA 1

8 CpaBHeHHE IEMCTBUTENBHBIX YHUCEII, 1

CBOMCTBO CpaBHEHUS

9 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

10 Apudmerndeckuii KBapaTHBIN KOPEHb
11 VYpaBHeHue BUja X*> = a
12 CaoiicTBa apumMeTuyecKux 1 bubmmoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edso00.ru/7f42d862
CoiicTBa apupMeTHIECKUX
13 KBaJIPaTHBIX KOPHEH, PEIIEHUE 1 buGnuorexa [IOK
P PHEH, P https:/m.edso0.ru/7f42d862
MIPUMEPOB
14 [IpeoOpa3oBaHue YUCITOBBIX 1 bubmuoreka [JOK
BBIPAKCHUI https://m.edsoo.ru/7f42dd26
IIpeobpazoBaHue YHCIOBBIX
15 BBIPAKEHUI, CONEPKAIINX KBAPaTHEIE 1 bubmorexa HOK
p » COACpARAIL AP https://m.edsoo.ru/7f42ded4
KOPHH
[TpeobpazoBaHUe YHCITOBBIX
16 BBIPKEHUI, COMEPKAIINX KBaPATHEIE 1 bubmorexa HIOK
p -, COACpARAIL AP https://m.edsoo.ru/7f42e0be
KOPHH, IIPUBEICHUE 10 JO0OHBIX
[TpeobpazoBaHUe YHCITOBBIX
17 BBEIpAKCHUH, COAEPKAIMUX KBaJIpaTHLIE 1 bubmorexa HOK
P » CONCpRatll P https://m.eds00.ru/7f42e262
KOPHH, YIIPOIICHNE

Yucia u BprunciaeHus. CreneHs ¢ meJbIM MoKa3arejaeM — [

Hcmons30BaTh HadallbHBIE MMpEACTaBJICHHUA O MHOXCCTBC )IefICTBHTeHBHBIX YUCCII IJid CpPpaBHCHHUSA, OKPYIJICHUA H BBI‘-II/ICJ'IGHI/II)'I, I/I306pa)KaTB

JICHCTBUTEIIBHBIC YHMCIIA TOYKAMU HAa KOOPIWHATHOM IIPSIMOIA.

Hcnonp30BaTh 3amucy OOJIBIIMX M MajbIX YHCEII C MMOMOIIBIO JCCATHYHBIX z[po6el‘/'1 u cTeneHed uncma 10. HpI/IMCHSITB IIOHATHUC CTCIICHU C LCJIBIM

MOKa3aTeseM, BBITOTHAThH MpeoOpa3oBaHus BRIPAXKEHU, COJIEPKAIINX CTEIIEHH C IENIBIM IMOKa3aTeleM.
18 CreneHsn C LEBIM ITI0Ka3aTeaeM 1

CrangaprtHas 3anuck uncia. Pazmepst
00BEKTOB OKpYKaromero Mupa (ot

19 3JI€MEHTAPHBIX YACTHUIL 10 KOCMUYECKUX 1
00BEKTOB), JUIUTEIBHOCTh MPOIIECCOB B
OKpYKaroIleM MUpe

bubnunorexa LIOK
https://m.edsoo.ru/7f4354a4

bubnunorexa LIOK
https://m.edsoo.ru/7f436098



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

20 CBolicTBa CTENEHH C LIEJIBIM 1 bubmuorexa [{OK
I10Ka3aTeyieM https://m.edso00.ru/7f435648

21 CBoiicTBa CTENEHH C LIEJIBIM 1 bubnuotexa [JOK
[I0Ka3aTelieM, pelIeHre IPUMEpPOB https://m.edso0o.ru/7f435648

99 CBOICTBA CTEIICHU C LEIbIM 1 bubnuotexa [JOK
MOKa3aTeyieM, pelIeHre MPOCThIX 3a71a4 https://m.edsoo.ru/7f435648
CBoiicTBa CTENEHH C LIEJIBIM

23 MoKazaTesem, peodpa3oBaHue 1 bubmmorexa [JOK

5 https://m.edsoo.ru/7f43599a

BBIpOKCHUI

24 CBolicTBa CTEIIEHH C IICJIBIM 1 bu6mmoteka [IOK
MOKa3aTeyieM, IOBTOPEHUE 110 TEME. https://m.edso00.ru/7f435ed6

Auredpanyeckue Bpipaskennsi. KBagparueii Tpéxdien -5

BEIMONHATE TOXKAECTBEHHBIE MPEOOPA30BaHMs PAIIHOHAILHBIX BBIPAKCHUH HA OCHOBE MPAaBHJI JACWCTBUI HAJ MHOTOWICHAMHU U alreOpanvecKuMu
JIpOOSMH.

PacknagpiBaTh KBaIpaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpumensTh mpeoOpa3zoBaHusl BIPAKEHUHN AJIs PELICHUS Pa3IUYHbIX 3a/1a4 U3 MATEeMaTUKH, CMEXHBIX MIPEJIMETOB, U3 peaTbHON MPAKTHKH.

25 KBagparHslii TpEXUIIEH U €T0 CBOWCTBA 1

26 KBanpatsslil TpéxuneH 1

97 PasnoxeHne kBagpaTHOro TpéXusieHa Ha 1 bubmuoreka [JOK
MHOXKHUTEIN https://m.edsoo.ru/7f42fd38

28 Pa3noxxeHnue kBazipaTHOTO TpEXUieHa HA 1 bu6muoreka [JOK
MHOXUTENH, pELICHUE IIPUMEPOB https://m.edsoo.ru/7f42fd38
KonrtponbHas paboTta no remMmam

29 "KBanpatssle kopHu. CTeneHn 1 1 bubmmorexa LOK

AAPETHPIE KOPHH. | ' https://m.edsoo.ru/7f42ec80

KBagpartsslii TpexuineH

Auredpanyeckue BbIpaxkeHusl. Ajiredpanyeckasi Apoos — 15
BBINONHATE TOXKAECTBEHHBIE MPEOOPa30BaHMsl PAllMOHAIBHBIX BBIPAKCHUH HAa OCHOBE MpaBWJI JEWCTBUI HAJ MHOTOWIEHAMU U anreOpanyecKuMH
JIPOOsIMHU.
PackiiafpIBaTh KBapaTHBIN TPEXWIEH HA MHOXKHTEIIH.
[TpumenATh TpeoOpa3oBaHMs BEIPAXKEHUH IS pEIICHNS Pa3INYHBIX 3aa4 U3 MaTEMaTHKH, CMEKHBIX IPEAMETOB, U3 PEATbHON MPAKTHKU.



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

but6mmoreka [IOK

30 Adrebpartieckas Apod https://m.edsoo.ru/7f430382
31 JlomycTrMbIe 3HaYEHUS IEPEMEHHBIX
JlormycTuMble 3HAYCHUS IEPEMECHHBIX,
32 BXOJIAIINX B alreOpandeckue
BBIPKCHUS
33 OCHOBHOE CBOMCTBO aJIreOpandecKou bubnmnoreka HOK
apodu https://m.eds00.ru/7f4308e6
. bub6nmoreka [IOK
34 Coxpaterie 1podeit https://m.edsoo.ru/7f430a8a
. bubnuoreka [{OK
3 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
. bubmuoreka [{OK
3 Coxpatneriie Apodeit https://m.edsoo.ru/7f430f44
bubnunoreka LIOK
; .
3 Crioxenne anrebpanteckux Apodei https://m.edso0.ru/7f43128c
. bubmmoteka IIOK
38 BrrunTtanue anredpandeckux apooeit https://m.edsoo.ru/7f4315c0
. bubmmoreka IIOK
39 YMHOXKEHHe anredpandeckux Ipoodei https://m.edsoo.ru/7f4318¢2
. bubmmoteka IIOK
40 Jlenenne anrebpantieckix Apodei https://m.edsoo.ru/7f431a20
41 IIpeoOpa3oBaHue BbIpAKEHUIH, bubmmnoreka HOK
COJIepKaIuX ApoOH https://m.edsoo.ru/7f43259c
42 [IpeoOpa3oBaHue BbIpaxeHHH, bu6muoreka [JOK
coJiepKalux anredpandeckue apoou https://m.edso0o.ru/7f432736
43 VrpoieHne BoIpaXeHUH, COAEPKAIUX bubnmoreka [JOK
anredpandeckue Apooun https://m.edso0o.ru/7f432736
44 KonrtponbHas pabora no Teme bu6muoreka [IOK

"Anrebpanueckas 1poos"

https://m.edsoo.ru/7f431d36



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36

YpaBHenus u HepaBeHcTBa. KBagpaTHble ypaBHenus — 15

Pemarts nuHeiiHble, KBaJpaTHbIE YPAaBHEHUS U PAllUOHAIBHBIE YPaBHEHHUSI, CBOSILIMECS K HUM, CHCTEMBI IBYX YPaBHEHUM C IBYMSI IEPEMEHHBIMH.

[IpoBoauTh mMpocTelINe HCCIENOBaHUS YpPaBHEHHM M CUCTEM YpaBHEHHH, B TOM YHCIE C IMpPUMEHEHHEM TrpapuuecKux MpeacTaBIeHUN
(ycTaHaBIMBaTh, UMEET JIU YPaBHEHUE UM CUCTEMA YPAaBHEHUN PELIEHMS], €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[Tepexonuthb OT ciioBecHOU (HOpPMYITHPOBKHU 337auu K e€ anreOpandeckoil MOJENH C MOMOIIBIO COCTABIICHUS YPABHEHUS WIIM CUCTEMBI YpaBHCHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJTYYCHHBIN pe3ysbTar.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsi CPABHEHMSI, OLIEHKHU, PElIaTh JMHEWHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpadUUueCcKyr0 WILTIOCTPAIIMIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

bubnuotexa [JOK
45 Keazpartioe ypastierine 1 https://m.edsog)l. ru/7f42eela
bubnuoreka [{OK
46 HenosHoe kBasipaTHOE ypaBHEHHUE 1 https://m.edsog)_.[ru/7f42eela
47 HenosiHoe KBasipaTHOE ypaBHEHUE, 1 bubnnoreka [JOK
HAaXO0XJEHUE KOPHEHN https://m.edsoo.ru/7f42eela
48 ®opMyia KOpHEW KBAJPATHOIO 1 bubmmoreka [JOK
ypaBHEHUS, JUCKPUMUHAHT https://m.edsoo.ru/7f42f158
49 ®opMyita KOpHEH KBaJPATHOIO 1 bubmuoreka [JOK
YpaBHEHUSA https://m.edso0.ru/7f42f3f6
50 HaxoxneHue kopHeil oJIHOTo 1 bubmuoreka [IOK
KBaJIpaTHOT'O YpaBHEHUS https://m.edsoo.ru/7f42f5a4
L TeopewaBera ! dimesooniTietet
59 Teopema Buera, Haxox1eHre KOpHEH 1 bu6nmorexa [IOK
ypaBHEHUSA https://m.eds00.ru/7f430076
53 VYpaBHeHUsI, CBOJAIIUXCS K KBAPATHBIM 1 bubmmorexa TTOK
https://m.edso00.ru/7f43c542
54 Pewrenne ypaBHEHUH, CBOASAIIUXCS K 1 bu6muoreka [JOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c3d0
55 [Ipocreiimume qpoObHO-palOHANIbHbIE 1 bu6muoreka [JOK
YpaBHEHUSA https://m.edso0.ru/7f4328c6



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6

56 Pemenne npocreimmx qpodHoO- 1 bubnmoreka [JOK
palMOHANBHBIX YPaBHECHUI https://m.edso0.ru/7f432b6e
57 Penienue TeKCTOBBIX 33/1a4 ¢ OMOIIBIO 1 bubnuotexa [JOK
ypaBHEHUHI https://m.edsoo.ru/7f42f75c
58 Pemienne TeKCTOBBIX 33129 C IOMOIIBIO 1 bubnuotexa [JOK
KBaJIpaTHBIX YpaBHEHUM https://m.edsoo.ru/7f42f8f6
KonrponsHas pabora o Teme Bu6mmoteka [JOK
59 1 1
"KBanparusie ypaBHeHUs" https://m.edso0.ru/7f4301f2

YpaBHeHus1 4 HepaBeHcTBa. CucTeMbl ypaBHeHui — 13
Pemarpb nuHeiiHble, KBapaTHbIE YPAaBHEHUS U PALIMOHAIBHBIE YPABHEHMSI, CBOASILIUECS K HUM, CHCTEMBI JIBYX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.
[TpoBomuTH mpOCTEWIINE WCCISNIOBAaHUS YPaBHEHWH M CHUCTEM YPaBHEHHH, B TOM 4YHCIE C NPUMEHEHHEM TpapuuecKuX NpeACcTaBICHUI
(ycraHaBiIMBaTh, UMEET JIM YPaBHEHHE WM CUCTEMA YPABHEHUI pellIeHHs], €ClIi UMEET, TO CKOJIBKO, U IIpoyee).
[lepexoauth OT cioBecHOW (OPMYIMPOBKH 3a/auu K €€ anreOpanyeckoil MOAEIH C MOMOIIbI COCTABICHUS ypaBHEHUS WM CUCTEMbl YPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M ITOJyYEHHBIN pe3yJIbTar.
[IpuMeHsITh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEpEMEHHON U UX CUCTEMBI, 1aBaTh
rpadMuecKyro UUTFOCTPALIMI0 MHOXKECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

JIuHeitHOE ypaBHEHUE C IBYMsI

60 1

MNEPEMECHHBIMU

JInneniHOE ypaBHEHHUE C JBYMS

61
IIEPEMEHHBIMH, CBOMCTBO

JInneliHOE ypaBHEHHE C IBYMS
62 MIEPEMEHHBIMHU, €ro rpaduk, MpuMepbl 1
peleH!s ypaBHEHHUH B 1IeNIbIX YUCIIaX

63 Pemenue cucrem AByX JIMHEHHBIX

YPaBHEHUH € JBYMS IEPEMEHHBIMHU

Pemienue cuctem IByX JTUHEHHBIX
64 YPaBHEHUI C IByMS IEPEMEHHBIMU 1
METOIOM TTOICTAaHOBKH

Pemenune cucrem ABYX JIMHEWHBIX

65
YpaBHCHHU C ABYM: IICPECMCHHBIMU



https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

MEIO0M CJIIOKCHUSA

IIpuMepsl perieHus cucrteM
66 HEJIMHEHHBIX YPaBHEHUH C IBYMS 1
NepEMEHHBIMH

[Tpumepsb! pereHus cucTem
67 HEJTMHEHHBIX YpaBHEHUH C ABYMS 1
MIEPEeMEHHBIMH PA3IUIHBIMU CIIOCO0aMU

I'padmueckas unTEepIIpeTanus bubmmoreka [JOK

68 1
YpaBHEHUS C IByMsI IEPEMEHHBIMU https://m.edso00.ru/7f43d6d6
I'paduueckas mHTEpIIpETAIIS

69 YpaBHEHHUSI C ABYMs IEPEMEHHBIMU U 1 Bbu6moteka [JOK
CHUCTEM JIMHEHHBIX YPABHEHUM C IByMsI https://m.edso00.ru/7f43d6d6
MIepEeMEHHBIMU

70 Pemenne npocTenmmx TEKCTOBBIX 3a1a4 1

C TIOMOIIBIO CUCTEM YPaBHEHHU

71 Pemenne TeKCTOBBIX 3a1a4 ¢ IOMOIIIBIO 1
CUCTEM ypaBHEHUI

Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO
72 CHCTEM ypaBHEHUI, 000011IeHHe 10 1
TeEMe

YpaBHenusi u HepaBeHcTBa. HepaBencTBa — 12
Pemate nmuHelHbIe, KBaIpaTHBIC YPAaBHEHUS U PAIIMOHAJIbHBIE YPABHEHMSI, CBOJIAIIMECS K HUM, CHCTEMBI IBYX YPaBHEHUM C IBYMS TIEPEMEHHBIMH.
[IpoBoauTh mMpoCTEHINE HWCCIENOBaHUS YpPaBHEHHH M CHUCTEM YpaBHEHHN, B TOM 4YHCIE C MNPUMEHEHHEM TIpadUuecKuX MpeICTaBICHUN
(ycTaHaBNIMBaTh, UMEET JIM ypaBHEHHUE UM CHCTEMa YPaBHEHUH PEIIeHMs], €CITH UMEET, TO CKOJIBKO, U TpOoUee).
[lepexonuth OT ciOBeCcHOU (POPMYIHPOBKHU 3aJauu K €€ anreOpandeckoi MOJENN ¢ MOMOIIBIO COCTABICHUS YPAaBHEHUS WM CUCTEMbl YpaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOITYYEHHbIN pe3ynbTar.
[IpuMeHATH CBOMCTBA YHCITOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIAaTh JIMHEWHbIE HEPABEHCTBA C OJTHOM NEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpadUyYECcKyr0 WILTIOCTPAIIMIO MHOXKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

73 UwrcnoBbie HEPABEHCTBA 1

74 UYucnoBble HEPABEHCTBA U UX CBOMCTBA 1



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

75 HepaBeHcTBO ¢ 0/1HOM TIepeMEHHOM 1
76 JIuHeiiHbIe HEPABEHCTBA C OJHOMN 1 bubnmnoreka HOK
IIEPEMEHHON https://m.edsoo.ru/7f42c692
77 JIuneliHble HEpAaBEHCTBA C OJJHOMI 1 bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
78 JIuHeiiHble HEPABEHCTBA C OJHOMN 1
IIEPEMEHHOM, pelleHne IPUMEPOB
79 Cucrembl TMHEHHBIX HEPABEHCTB C 1 bubnmnoreka HOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f42cb88
80 Cucrembl TMHEHHBIX HEPABEHCTB C 1 bubmmoreka [JOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
CucreMbl TMHEMHBIX HEPABEHCTB C
81 OJTHOY TIEPEMEHHOM, pPelIeHne 1
IPUMEPOB
82 N300pakeHne pemeHns TMHEHHOTO 1 bubnuoreka [IOK
HEPABEHCTBA HA YUCIIOBOU MPAMON https://m.edsoo.ru/7f42c9e4
N300pakeHue peneHus TMHEHHOTo
83 HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOU 1 brbmmorexa [JOK
. https://m.edsoo.ru/7f42c9e4
npsiMOH
84 KonrtponbHas paboTta no remMmam 1 1
"HepaBenctBa. CucTeMbl ypaBHEHHIT"

®yuknun. OCHOBHbIE OHATHS - 5

[ToHrMaTh ¥ KCHOJB30BaTh (YHKIIMOHAIBHBIC TMOHATHS U SA3BIK (TEPMUHBI, CUMBOJHUYECKUE OOO3HAYEHHS), OMPEACsATh 3HaYeHHE (YHKIUU 0
3HAYCHHUIO apryMEHTa, ONPENIENIATh CBOUCTBA (DYHKIIUH 110 €€ TpaduKy.

Ctpoutb rpaduKu 3JIEMEHTApHBIX (QYHKIIUH BUIA:

y =KX,y =x2,y=x3,y = x|, y = VX, OlIECHIBATH CBOMCTBA YNCITOBOH (GYHKIHH IO &8 rpaduKy.

bubnunorexa LIOK
85 IT 1
OHATHE pyHKIIH https://m.edso0o.ru/7f433c12
OO6nacTh ornpeieNeHus] 1 MHOXKECTBO bu6muoreka [JOK

86

3HaYeHUH PYHKLIUU https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

87 Cnioco0wl 3a1anust GyHKITUN

88 I'padux GpyHKIMU

89 CgoiicTBa GyHKIIUU, UX OTOOpaKEeHHE 1
Ha rpaduke

@Oyuxuuu. Ynciaosble pynkuum — 9
[ToHuMaTh M KCHOIB30BATh (PYHKIMOHAJBHBIC MOHATHS U S3BIK (TEPMUHBI, CUMBOJMYECKHE OOO3HAYEHUS), ONMPEACIATh 3HaYeHHE (YHKIHUU IO
3HAYEHUIO apTryMEHTa, ONPEAENsATh CBOWCTBA (DYHKIUU 1O €€ rpaduKy.
Crtpouts rpaduKu 31eMEeHTapHbIX PYHKINN BUA:
y =kIX,y=x2,y=x3,y = x|, y = VX, OIIECBIBATH CBOICTBA YNCIOBOH (YHKIHH IO €& rpaduKy.

90 UreHue 1 NOCTpOCHHE TPAPHUKOB 1
byHKIUH
o1 [Tpumeps! rpadukoB GyHKINH, 1
OTPAXKAMOIIUX PeaTbHBIC TPOIIECCHI
D YHKIIUHU, OIUCHIBAIOIIUE IPIMYIO U
92 06YI;TE IIPOIIO I/I:Il{aJILHpHe ’ 1 bubmorexa [JOK
PATHYIO TpotopH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX I'paduKu
93 I'unepOona, ee cBOHCTBO
94 ['unepbona
bu6nmorexa LIOK
= ¥2 %
9 Ipadux dynxuun y = X%, ee cpoicTso L https://m.edsoo.ru/7f4343e2
bu6nmorexa [IOK
— 2
% Tpagui pysKimi y = x . https://m.edso0.ru/7f434572
bubnmorexa LIOK
7 ) =X%LYy=x,y=VYX,y=[x| 1
o YHIHHIY =X Y Y Y =K https://m.edsoo.ru/7f434d38
) =X,y =X,y =YX, y=[X|;
98 r };I(;)I;Iiliilie ejlzeHHe, . aBHeH{/Iﬁ L)I( | 1 bubmmorexa LIOK
p P . yp https://m.edsoo.ru/7f434eb4
CUCTEM ypaBHECHUU
IToBTOpeHuUe U 00001IeHUE -6
99 [ToBTOpEHNE OCHOBHBIX MOHITHI U 1 bu6muoreka [IOK
KypcoB 7 U § KJ1acCoB https://m.edsoo.ru/7f4371aa



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

[ToBTOpEHNE OCHOBHBIX MOHSATUI U

bubnunoreka LIOK

100 METOZIOB KYPCOB 7 1 8 KI1aCCOB, . https://m.edsoo.ru/7f43736¢

000011eHNE 3HAHUNA

bubnunoreka LIOK

101 TpomexyrouHas arrecTats L https://m.eds00.ru/7f436b88
. bubnuorexa [JOK

102 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 1 https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

KonuyectBo yacos Hara
DJIEeKTPOHHBIE
KoHTposbH H3y4YeHMs
P IpakTn uudgposbie y
Nen/m Tema ypoka bIe pa6oThI / Mpumeua
Bcero yeckue o0pa3oBaTeJibHbIE
BH/bI 5 HHeE
ecypchbl
KOHTPOJIsA paboTel pecyp

IloBTOpPEHUE, 00001IIEHNE, CHCTEMATH3AIUA 3HAHUIM - 2

[ToBTOpenue, o0o0IIeHNE 3HAHUH 32

1 1
Kypc 7-8 kinacca
[ToBTOpenue, o0o0IIeHNE 3HAHUH 32
2 Kypc 7-8 kimacca 1 1

BxonHas koHTposibHas padboTa

Yucaa u BeluncjaeHus. [eiicTBuTebHbIe unciaa - 9
CpaBHUBaTh U YIOPSAJ0YNBATH PALlMOHAIBHBIE U HPPALlMOHAJIbHBIE YUCIIA.
Brimoaaare apI/I(l)MeTI/I'-ICCKI/Ie I[CﬁCTBPISI C palMOHAJIbHBIMU YHCJIIaMH, COYCTasd YCTHBIC W ITMCBMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYUCJIICHUA C
MPPALMOHATIbHBIMU YU CIIAMH.
Haxoauts 3HaueHus cTeneHen ¢ UEeIbIMU MOKAa3aTeNsIMU U KOPHEH, BBIYUCIIATh 3HAUYEHUS YHUCIOBBIX BBIPAKEHUM.
OprrJ'I?ITI) JIefICTBHTeHLHBIe YHKCJia, BBIIIOJIHATH IPUKUAKY PE3YyJIbTATa BBI'-IHCJ'IGHHfI, OLICHKY YHCIIOBBIX BBIpZDKCHHfI.

PanmonaneHble yncna, uppaoHaIbHbIe
3 Ypcia, KOHEYHEIE U OECKOHEUHEIE 1
JECSITUUHBIE POOH

MHO0X€eCTBO TEHUCTBUTEIHLHEIX UHCEN;

4 JENUCTBUTENLHBIE UHCIIA KAK 1
OEeCKOHEYHBIC AECATUYHBIC IPOOH

BzanMHO 0gHO3HAYHOE COOTBETCTBHE
MCKIY MHOKCCTBOM JIECTBUTEIIBHEBIX

5 1
YHUCEJ U MHOYKECTBOM TOYEK
KOOPAMHATHOU IIPSAMOM

6 CpaBHeHHE 1eHCTBUTENIbHBIX YHCE, 1

apupMeTHIECKHUE IEHCTBUS C




,HCfICTBPITCJ'II)HBIMPI qYHCJIaMHU

[TpubnmxEHHOE 3HaYCHNE BETUYNHBI,

7 1

TOYHOCTb IPUOIMKEHUS
8 OxpyrieHue yucen
9 OxkpyrieHre IpoOHBIX YUCE,
10 [Mpukuaku 1
1 [Tpuxunka I/‘Il OLIEHKA PE3yJIbTaTOB 1

BBIUUCIICHUH

YpaBHeHUSs] U HEPABEHCTBA. Y PaBHEHM € OIHOI nepemMeHHoii — 14
Pemiate inHeiHbIe U KBaJpaTHbIC YpPaBHEHMsI, ypaBHEHHUsI, CBOSAIIUECS K HUM, IPOCTeHIe JpoOHO-pallMOHalIbHbIE YPABHEHUS.
. bubnuorex [JOK

12 JIHEHIOE ypaBHEHHC. 1 https://m.edsci.ru/7f43bf66
13 HHHGfIHOGvypaBHCHHe. PGIHCHI/Ieu 1

YPaBHEHMH, CBOJAIIUXCA K TMHEHHBIM

bubnnorexa [HJOK

14 Keazpatrioe ypapHere. 1 https://m.edsogru/7f43c542
15 KBanpatHoe ypaBHeHue. Pemenue 1 bubnuoreka [IOK

YPaBHEHUH, CBOANINXCS K KBaJAPATHBIM https://m.edso0.ru/7f43c542

bubnuoreka [IOK

16 bHKBAZpATHEIE YpaBHCHI 1 https://m.edsogru/7f43c3d0
17 buxBaapatHbie ypaBHeHus tuna OI'D 1 ngjﬁ;f;i?ﬁﬁ £43c3d0
18 HpI/IMepI:I peueHust ypaBHEHUHN TPEThei 1

CTETICHEeH pa3IoKeHUEeM Ha MHOXKHATEIN

[IpuMepsl perieHns ypaBHEHUM TPETben
19 U 4ETBEPTON CTENEHEN pa3I0KEHUEM Ha 1

MHOKHUTEITH
20 JIpoOHO-palimoHaNbHbIe ypaBHEHUS 1 ngjﬁ;f;igﬁﬁ £43c9b6
21 Pemenue 1poOHO-paiMoHaIBHBIX 1 bubnuorexa [IOK



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6

ypaBHEHUM https://m.eds00.ru/7f43c9b6

22 Pertteniie TEKCTOBBIX 3a1a4 1

23 Penrenue npocThIX TEKCTOBBIX 3a7a4
anredpanvyeckuM MeTo10M

24 Pemenne TekCTOBBIX 3aJa4 1
anre6pa1/1quKHM METOA0M

o5 KonrponsHas pabora o Teme

"YpaBHeHMsI ¢ OIHOM HlepeMeHHON"

YpaBHeHus: u HepaBeHcTBAa. CHCTEeMBbI YPaBHEHUI -14

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHUH C JByMSl MEpEMEHHBIMU M CUCTEMBI JIBYX ypaBHEHUH, B KOTOPBIX OJHO YpPaBHEHHUE HE SIBISETCS
JIMHEVHBIM.

Pemate TekcTOBBlE 337auM anreOpanvyeckuM CHOCOOOM C TOMOIIbI) COCTAaBJICHUS YpPaBHEHHS MM CHCTEMbl JBYX YpPaBHEHUH C JByMs
IIEPEMEHHBIMH.

[IpoBomuTh TpoCTEIIME WCCIENOBAaHHWS YPAaBHEHHUH M CHCTEM YpaBHEHHH, B TOM YHCJIE C NPUMEHEHHEM TrpaduyecKux MpeacTaBIeHUN
(ycTaHaBiIMBaTh, UMEET JIM ypPaBHEHUE WJIM CUCTEMA YPAaBHEHUI PELIEHUs, €CJIM UMEET, TO CKOJIBKO, U IPOUee).

26 YpaBHeHHE ¢ IBYMsI IEPEMEHHBIMHU 1 bubmorexa LHOK
https://m.edso0.ru/7f43d0b4
97 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMH U €T0 1 bubnmnoreka [JOK
rpaduk https://m.edsoo0.ru/7f43d0b4
28 Cucrema 1ByX JTUHEHHBIX YPABHEHUH C 1
JBYMsI IEPEMEHHBIMU
29 Cucrema 1ByX JTUHENHBIX YPABHEHUI C 1
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
Cucrema 1ByX JTUHEHHBIX YpaBHEHHI ¢
30 JBYMSI TIEPEMEHHBIMHU U €€ pelIeHne 1
METOJIOM CJIOKE€HHUSI U MIOJCTAaHOBKH
Cucrema 1ByX JTUHENHBIX YPaBHEHUM €
31 JBYMS IEPEMEHHBIMU U €€ peleHne 1
PE3TUMYHBIMU METOJAMHU
32 Pemenue cucrem nByX ypaBHEHUH 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43d23a



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a

Pemenue cucrem AByX ypaBHEHU, OJHO
’ Bu6nuoreka [LIOK

33 13 KOTOPBIX JIMHEUHOE, & APYToe — 1 https://m.edso0.ru/7f43d55a

BTOpPOM CTEIIEHU

Pemenue cucrem AByX ypaBHEHUM,

34 N 1
pPa3HOM CTENeHH
Pemenue cucrem aByX ypaBHEHUN, OJJHO

35 13 KOTOPBIX JIMHENHOE, a APyroe — 1
BTOPOM CTETIEHH, 0000IICHUE 3HAHUI

36 I'padmueckas mHTEpPIIpETALINS CUCTEMBI 1
YpaBHCHHI C ABYMS NTEPEMCHHBIMU

37 Pemienue TekcTOBBIX 3a/1a4 1

38 Pemnrenue TekCTOBBIX 3aa4 1
anreOpandecKuM crocoOom

39 KonTponbnas pabota no teme "CucremMsl

ypaBHEHHH"

YpaBHeHusi u HepaBeHcTBa. HepaBencrsa — 16

Pemrate nuHelHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIIEHHUE HEPAaBEHCTB Ha YMCJIOBOM MPSMOM, 3alMChIBATh pPEIIEHUE C
HIOMOIIBIO CHMBOJIOB.

Pemars cucTeMbl JTHMHEHHBIX HEPaBCHCTB, CHCTCMbI HCPABCHCTB, BKIIOYAIOIIMWEC KBAaAPAaTHOC HCEPABECHCTBO, I/I306pa)KaTB PEIICHUE CHUCTEMBI
HEPaBEHCTB HAa YMCIIOBON MPSAMOI, 3aITUCHIBATh PEIIEHHE C TTOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HepaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 33/]1a4.

40 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
41 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1 bubamorexa [OK
P https://m.edsoo.ru/7f43ad5a
4 JluneliHble HEPABEHCTBA C OJTHOM 1 bubnmnoreka [JOK
MepEMEHHON https://m.edsoo.ru/7f43af08
43 JIuHelHbIE HEPABEHCTBA C OAHOMN 1 bubnuoreka [IOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
PelreHne TMHENHBIX HEPABEHCTB C OAHOU bubnnorexka [JOK
44 . 1
IIEpEMEHHOM https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

45 CI/ICT?MH nHHeﬁHfo HEPABEHCTB C 1
OJIHOM NTepeMEHHOMN
46 CI/ICT?MBI nHHeﬁHLjX HEPABEHCTB C 1
OJTHOM MEepeMEHHOMN U UX pelICHHE
CucreMbl TMHEMHBIX HEPABEHCTB C
47 OJIHOM IIEPEMEHHOM U UX PEILICHHUE, 1
IIOBTOPEHUE
bubmuoreka [JOK
48 Kpazpatibie HCpABCHCTE ! https://m.edsoo.ru/7f43098
49 KBagparHble HEpaBEHCTBA U UX PEILLICHUE 1 bubmmorexa LOK
https://m.edsoo.ru/7f43b21e
KBagparHble HEpaBEHCTBA, PEIICHHE bubnnorexa [HOK
50 1
MPUMEPOB https://m.edsoo.ru/7f43b5a2
51 KBanpaTHble HepaBeHCTBA U UX PEILICHUE, 1
3aKpeIyIeHUe
59 KBanpaTHble HepaBeHCTBa, peLICHHE 1
HEPABEHCTB
53 I'padnueckas nunTepHpeTanys 1 bubnnorexka [JOK
HEPABEHCTB M CUCTEM HEPABEHCTB https://m.edsoo.ru/7f43b098
I'paduueckas MHTEpIIpEeTALUS
94 HEPAaBEHCTB U CUCTEM HEPABEHCTB C 1
JBYMsI IEPEMEHHBIMU
55 KontponsHas pabora no teme 1 1
"Hepasencrsa"
®dynkouu - 16

Pacno3naBath (bYHKI_II/II/I HU3YUCHHBIX BUJIOB. Iloka3bpIiBaTh CXeMaTHUECKH PACIIOJIOKCHHUEC HA KOOp)IHHElTHOﬁ IIJIOCKOCTH T’ pa(I)I/IKOB (bYHKI_[I/Iﬁ BUaa: Yy

=kx,y=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHHi1 K0>((QHIMCHTOB, OMHCHIBATH CBOHCTBA (YHKIIHIA.

CtpouTth 1 1300paXKaTh CXeMaTHUECKH rpaUKu KBaJPaTHIHBIX (QYHKIIUH, OTIMCHIBATH CBOWCTBA KBAJAPATHUHBIX (DYHKIIHIA TTO UX TpaduKam.
Pacnio3naBate kBagpaTHuHyIO (QYHKIHIO 1O (hopMyIie, MPUBOAUTH PUMEPHI KBaIPATUIHBIX (DYHKIIUH U3 peaTbHON )KU3HU, (PU3UKH, TEOMETPHH.



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

bu6mmoreka [IOK

5 Keanparimaz ynicuns, https://m.edsoo.ru/7f4396c6
. bubnmoreka [JOK
> Keanparimaz ynicuns, ¢€ ceoficrsa https://m.edsogru/7f439842
58 KBanparuunas ¢pyakus, e€ rpaduk u bubnnoreka [HOK
CBOMCTBA https://m.edso00.ru/7f4399b4
bubnnoreka [HOK
59 Hapadona https://m.edsogru/7f439eb4
. bubnmoreka [JOK
60 Hapadona, caofictea napados! https://m.edsogru/7f43a03a
61 [Tapaboiia, KOOPAMHATHI BEPITIHBI bubnnoreka [JOK
napaboJTbl https://m.edsoo.ru/7f43alac
62 [Tapaboma, KOOpIMHATHI BEPIIUHBI bubnnoreka [JOK
1mapaboJIbl, OCh CHMMETPHH MapadOJIbI https://m.edsoo.ru/7f43a31e
[Tapaboia, KOOPAMHATHI BEPITHHBI
63 mapadoJIbl, OCh CAMMETPHUH T1apaboIIbl, bubmorexa LHOK
HocTpoeHHe rpaduKa https://m.edso0o0.ru/7f43a526
[Tapa6omna, KOOpIMHATHI BEPIIUHBI
64 mapabosIbl, OCh CHMMETPHUH TTapaboIhl,
o0o01eHue.
65 I'paduku pynkimii: y = kX, y = kx + b,
66 I'paduku pyHkminy=K/X, y=x3, y=vX,
67 I'paduku pynkuumii: y=x3, y=vx, y=[x|
68 I'padpuxu pynkmmii: y =kx, y=kx + b,
y=k/x, y=x*, y=vX, y=Ix|
I'paduku pynkuumii: y = kx, y=kx + b,
69 y=k/x, y=x3, y=VX, y=[X|, mocTpoeHue
rpaduKoB
20 I'paduku Gynkimii: y = kX, y = kx + b,

y=Kk/x, y=x3, y=vX, y=|X|, mocTpoeHnue u



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

omucaHue rpaduKoB

KonrtponsHas pabora o Teme bubnuorexa [IOK

71
"®yukuun" https://m.edsoo.ru/7f43ab84

YncyioBble OCIAEA0BATEIbHOCTH — 15

Pacnio3naBath apuMETHYECKYIO U TECOMETPUYECKYIO TIPOTPECCHH MPH Pa3HBIX CIIOCO0AX 3a/laHHs.

BBINONMHATE BEIYUCIEHHS C UCIIOJIb30BaHHEM (DOPMYJ N-TO WieHa apU(PMETUIECKON 1 TeOMETPHUIECKOM MPOrPEeCCrid, CyMMBI IIEPBBIX N YICHOB.
N300pakaTh 4ICHBI MOCICIOBATEIBHOCTH TOYKAMHU Ha KOOPANHATHOM IIJIOCKOCTH.

Pemrarte 3a1aum, cBSI3aHHBIC C YMCIOBBIMH ITOCIIEIOBATEILHOCTSIME, B TOM YUCIIC 33/1a4K U3 PEaIbHOM JKU3HU (C UCIIOIb30BaHUEM KaIbKYIISATOpA,
A (PPOBBIX TEXHOJIOTHIA).

bu6mmoreka [IOK

72 IT i 1
OHATHE YUCIIOBOM MOCIIE0BATEILHOCTH https://m.edsoo.ru/7f43e6c6

3agaHue MociIeq0BaTEIbHOCTH

73 eKyppeHTHOH (hopmystoit U hopmyoin 1 bubnuorexa LIOK
PeKyPP pMy pMy https://m.edsoo.ru/7f43ebda
N-ro ujieHa
bu6mmoreka [IOK
74 A 1
pugmerniecKas nporpeccus https://m.edsoo.ru/7f43ed7e
bu6mmoreka [IOK
7 I'eomerprreckas mporpeccus L https://m.edsoo.ru/7f43f3b4
76 ®opmyIbl N-To wieHa apuPpMeTHIecKoi 1 bubnnorexka [JOK
IIPOrpeccun https://m.edsoo.ru/7f43f58a
77 ®opmyIbl N-To wieHa apuPpMeTHIecKoi 1 bubnuoreka [IOK
Y T€OMETPUYECKOUN MPOTPECCUid, https://m.edsoo.ru/7f43ef2c
Dopmyiibl N-TO WieHa apupMETUYECKON
pMY . pud . bu6nmoreka [JOK
78 U TEOMETPUYECKOU MTPOTPECCUl, CYMMBI 1

https://m.edsoo.ru/7f43f0c6

MEPBBIX N YWICHOB

®opmyIiel N-To YjeHa apupMeTHIecKoi

79 U TEOMETPUYECKON MTPOTPECCUil, CyMMBI 1
NEPBbIX N WIECHOB, PEIICHUE 3a/1a4

bu6mmorexa [IOK
https://m.edsoo.ru/7f43f72e

80 Haxoxnaenne N-ro dieHa 1 bu6mmoreka [IOK
apu(MeTHyecKoil 1 reoMeTpUUeCcKOn https://m.edsoo0.ru/7f43f8a0



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

MPOrpeccuii, CyMMBI MIEPBBIX N YICHOB

N300pakeHne 4wieHOB apu(pMeTHIecKoi
81 Y TEOMETPUUYECKON MTPOTPECCHil TOUKAMH 1
Ha KOOPJIMHATHOW TUIOCKOCTH

N300pakeHne 4wieHOB apu(pMeTHIECKOM
U TEOMETPUYECKOM IIPOrPECCUN TOUKAMU

82 Ha KOOPJMHATHOW TIOCKOCTH, PEIICHHE 1

IPUMEPOB
83 JIMHEHHBIN ¥ SKCIIOHEHIMATIBHBIN pOCT 1

bubnnoreka [JOK

84 CHOAKHBIC IPOLCHTEI 1 https://m.edsogrou/7f43feOe
85 Cr0XHbIE IPOLIEHTHI, PeLLICHHUE 1 bubnuorexa [IOK

MPUMEPOB https://m.edsoo.ru/7f4401a6
86 KonTponbHas padota no teme 1 bubnnorexa [HOK

"YucII0BBIE TOCIEA0BATEIHLHOCTH "
IMoBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIMSI 3HAHWI - 16

[ToBTOpEeHue, 06001IeHNE 1

cHCTeMaTH3alus 3HaHui. 3amuch,

87 CpaBHEHHUE, IEUCTBUS C 1
JCUCTBUTEIILHBIMH YHCIIAMH, YUCIIOBAS

npsiMast

[ToBTOpeHue, 06001IeHNE 1

88 cucteMatu3anus 3HaHui. [IponeHTsl, 1
OTHOIICHHUS, TPOTIOPIIUU

[ToBTOpeHme, 0600mIEHNE U

89 cucreMarusanus 3Hauuid. OKpyrieHue, 1
MpuOIIKEeHNe, OlleHKa

https://m.edsoo.ru/7f440418

[ToBTOpeHme, 0600IIEHNE U
90 cucremMaru3anud 3Haauil. Pemenue 1

TEKCTOBBIX 3aaa4

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12

[ToBTOpeHme, 0600MEeHNE U
cucreMaTu3alus 3Hanui. Pemmenue

bu6mmoreka [IOK

o1 TEKCTOBBIX 33724 apU(PMETUIECKUM https://m.edsoo.ru/7f443cd4
crocoooM
[ToBTOpeHME, 0000IIEHNE U

92 cucTeMaru3anus 3HaHuil. Penienue bubmorexa LHOK

. https://m.edsoo.ru/7f443fea

TEKCTOBBIX TPU TOMOIIIH YPaBHEHUN

93 [Ipeo6pa3zoBanue anredpanyeckux bubnmoreka [JOK
BBIPA)XCHUH, I0NTyCTUMbIE 3HAUCHUS https://m.edsoo.ru/7f4441ca
[ToBTOpeHUE, 0600IICHNE 1

94 cucTeMaTu3alus 3HaHH. bubnuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edso0o.ru/7f444364
BBIPAYKEHU I
[ToBTOpeHUE, 0600IICHNE 1

95 cucTeMaTu3alus 3HaHH. bubnuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPKCHUH, TOMMYCTUMbIC 3HAYCHHSI
[ToBTOpenue, 0600IIEHNE U

96 cucTeMaTu3aius 3HaHu. OyHKIH: bubnnoreka [JOK
ITIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMIA
[ToBTOpeHue, 06001IeHNE 1

97 cucTeMaTu3aius 3HaHu. OyHKIH: bubnmnorexa [JOK
ITIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHIT
[ToBTOpeHuEe, 06001IeHNE 1

98 cucTeMaTtu3alus 3HaHui. OyHKIUH: bubnmoreka [JOK
ITIOCTPOEHHE, CBOMCTBA N3yYEHHBIX https://m.edso00.ru/7f4452e6
byHKIHIT

99 [ToBTOpenue, 0000IEHNE U bubmmoreka [IOK

cucTeMarusanus 3HaHuid. [ padudeckoe

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



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

pellieHre ypaBHEHUH U UX CHCTEM

[ToBTOpeHUE, 06001ICHNE 1

100 N 1
CHCTEMATH3ALM 3HAHWIA.

101 HroroBas KoHTpoIJIbHAsI paboTa 1

102 O0001IeHre ¥ cucTeMaTh3alus 3HaHU 1

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anrebpa, 7 kiacc/ MakapsrueB FO.H., Munmaiok H.I'., Hemikos K.W. u npyrue,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» AnreOpa, 8 kimacc/ MaxkapsraeB FO.H., Munatok H.I'., Hemkos K.U. u npyrue,
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»
» Anre6pa, 9 kinacc/ Makapsiue FO.H., Munmtok H.I'., HemkoB K.U. u apyrue,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






