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INOACHUTEJIBHASA 3ATINCKA

Anrebpa ABIsSieTCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIEro 00pazoBaHMs: OHa 00eCreynBaeT
U3y4YEHUE IPYruX AMCLUIUIMH, KaK €CTECTBEHHO-HAYYHOT'O, TaK M I'YMAaHUTAPHOI'O LIMKJIOB, €€ OCBOCHHE
HEOO0X0UMO ISl MPOJOJDKEHHsT 00pa3oBaHUS W B IMOBCETHEBHOW >XKM3HU. PaszButme y oOywarommxcs
HAyYHBIX MPEJCTaBICHUM O MPOUCXOXKACHUU U CYIIHOCTH anredpanyeckux abcTpakuuii, crocobe
OTPOXCHHUSI MATEMaTHYCCKOW HAYKOH SBIEHUH W TIPOIECCOB B NPHPOAEC U OOIIECTBE, POJIH
MaTeMaTUYeCKOT0 MOJICJIMPOBAHMS B HAay4YHOM II03HAHWU M B IMPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHHSI U KaY€CTB MBIIIUICHUS, HEOOXOMMBIX ISl a1alTallid B COBPEMEHHOM LIU(POBOM
obOmiectBe. M3yuenue anreOpbl oOecrieuyumBaeT pa3BUTHE YMEHHsI HaONI0JaTh, CPaBHHUBATh, HAXOAWUTH
3aKOHOMEPHOCTH, TPeOYEeT KPUTHUYHOCTH MBIIIJICHHS, CIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBHIBAThH CBOM
NEeHCTBUS M BBIBOABI, (GOpMYyIUpoBaTh yrBepxkAeHHs. OcBOeHUE Kypca anredOpbl 0OecleyuBaeT pa3BUTHE
JIOTMYECKOTO MBIIUICHUS! 00YYaIOIUXCs: OHM WCHOJIB3YIOT JACIyKTHBHbIE U WHAYKTHUBHBIC PACCYXICHUS,
00001IeHNE W KOHKpETH3aluio, alcTparupoBaHue W aHajgoruro. OOydeHue anreOpe mpearnosaraer
3HAUUTENBHBIE O00BEM CAMOCTOSITEILHON JIEATENHHOCTH OOYYaIOMIMXCs, IOITOMY CaMOCTOSITEIEHOE
peleHue 3aa4 SBISeTCs peanu3alieil 1esTeIbHOCTHOTO MPUHIIKIIA O0yYeHUSI.

B crpykType mporpammbel ydeOHOTO Kypca «Ainredpa» Uii OCHOBHOTO OO0IIEro oOpa3oBaHHA
OCHOBHOE€ MECTO 3aHHMMAIOT COJIepPKATEIbHO-METOANYECKUE JUHUU: «Yucna W BBIYUCICHUS»,
«AnreOpanuecKkue BBIPOKCHHS», «YpaBHEHHs H HepaBeHCTBa», «DyHkumm». Kaxmas wu3 3Tux
COJIEPKATEIbHO-METOAUYECKUX JIMHUM pa3BUBACTCA Ha MPOTSIHKEHUUM TpEX JIeT HU3y4YeHus Kypca,
B3aMMOJICHCTBYS ¢ APYTUMH €Tr0 JIMHUAMH. B Xone u3ydenus ydyeOHOro Kypca 00ydJaromuMCs IPHUXOIUTCS
JIOTUYECKH PaCCyKJaTh, MUCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN SA3BIK. B CBSA3M C 3TUM B mporpammy
y4eOHOTO Kypca «Anredpay BKIIOYCHBI HEKOTOPHIE OCHOBBI JIOTHKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTHMYeCcKOro oOpa3oBaHUs U CIIOCOOCTBYIOIIME OBJQJACHHUIO OOYUYaIOLIUMUCS OCHOB
YHHUBEPCAJIBHOTO MAaTeMaTH4eCKOro s3bika. CoJepiKaTelbHOM M CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO
Kypca «AnreOpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copnepxanue nuHuUM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOM I JAlbHEHMILEro H3Yy4eHMs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y O00YYAIOIIMXCS JIOTMYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS
MOJIb30BATHCSl  AJTOPUTMAMH, a TaKXKe NPUOOPETEHUIO MPAKTHYECKHX HABBIKOB, HEOOXOIMMBIX JUIS
MOBCEAHEBHOM XU3HU. Pa3BUTHE MOHATHSA O YUCIE Ha YPOBHE OCHOBHOI'O OOIEro 00pa3oBaHMs CBSA3aHO C
palMOHAIBHBIMU M UPPALMOHATIBHBIMU 4HCIaMH, (OPMHUPOBAHMEM NPEICTABIECHUN O JEHCTBUTEIHHOM
yucie. 3aBeplieHNe OCBOSHUS YUCIIOBOM JIMHUM OTHECEHO K CpeiHeMY 001IeMy 00pa30BaHUIO.

CopnepxaHue AByX anreOpanuecKkux JUHUN — «AusreOpandeckue BbIpaKEHUS» U «YPaBHEHUA U
HEpaBEHCTBa» CIIOCOOCTBYET (JOPMHUPOBAHUIO Y O0YHAIOIIMXCSI MATEMaTUYECKOr 0 anmnapara, Heo0X0AUMOro
JUISL pelIeHUs 3a/lad MaTeMaTUKH, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad. Ha ypoBHe
OCHOBHOT0 0011ero 00pa3oBaHusi y4eOHbIN MaTepuall TPYHNIHUPYETCS BOKPYI PAllMOHAIBHBIX BbIPa)KEHHI.
Anrebpa NEMOHCTPUPYET 3HAUE€HHWE MATEeMAaTUKH KakK f3bIKa JUIsl MOCTPOCHHS] MAaTeMaTH4YeCKUX MOJenei,
OIMCaHMsI MPOLIECCOB U SIBIICHUM peaibHOro Mupa. B 3amaun o0y4yeHus anredpe BXOIAT Takke JdajbHeiiee
pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHS, HEOOXOIMMOT0, B YACTHOCTH, JUJIsl OCBOCHHS Kypca HH(POPMATHKH,
U OBJIaJICHUE HaBBIKAMU JEIYKTUBHBIX paccyxkaeHuil. [IpeoOpazoBaHre cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHMsI, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Coneprxanue QyHKIIMOHAIBHO-TpaUUYeCKOl JTUHUM HALEJIEHO Ha MOJIydyeHHe 00yUJaroUMuUCs 3HaHUH
0 (QYHKIMSIX KaK BaKHEWIIEH MaTeMaTW4ecKoW MOJAeNnu AJisi OMHCAHMS U HCCIEeOBaHUS Pa3HOOOpa3HbIX
IpOIIeCCOB M SBJICHUN B MpHUpone M obmiectBe. M3ydeHne wmarepuana CHOCOOCTBYET Pa3BUTHIO Y
oOydaromuxcsi yMEHHUS HCIOJb30BaTh pa3IMYHbIE BBIPA3UTENIbHBIE CPEACTBA f3bIKA MaTEeMaTHUKU —
CJIOBECHbIE, CHUMBOJIHMUYECKHE, rpaduyeckre, BHOCUT BKJIal B (OPMHUpPOBAHHME MPEJCTABICHUNA O PpOJH
MaTeMaTUKHU B Pa3BUTHH HUBUIN3ALUHU U KYIbTYPBIL.

CornacHo yueOHOMY mIaHy B 7—9 kiaccax u3ydaercsi yueOHbIH Kypc «Anredpay, KOTOPBIH BKIIOYAET
CIIeIyIOIle OCHOBHBIE pa3lieibl colepkaHus: «Hucna u BbIYMCIEHUSN», «ANreOpandecKkue BbIPaKEHUs,
«YpaBHEHUS U HEPABEHCTBaY», «DyHKIUN».

Ha u3ydenue yueOHoro kypca «Anredpa» orBoautcsa 306 vacos: B 7 kiacce — 102 yaca (3 vaca B
Hezeno), B 8 kinacce — 102 gaca (3 yaca B Henenio), B 9 kimacce — 102 vaca (3 yaca B Hefelno).



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Yucia ¥ BLIYHCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECTUYHBIE, IEPEX0]T OT 0HOM (popmbl 3anmcu Apobeit k apyrou. IlonsTue
paLMOHATIBHOIO YKCIA, 3allUCh, CPAaBHEHUE, YIOPSJIOYMBAHUE pAllMOHAIBHBIX uucel. Apudpmeruyeckue
JEICTBUS C pallMOHaIbHBIMU YKcaaMu. Pelenue 3a1a4 u3 peaabHOW IPAKTUKY Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpe/eleHue, MpeoOpa3oBaHUE BBIPAKEHHH Ha OCHOBE
OTIpeNieNIeHus], 3aMuch OONbIIMX yuced. IIpomeHTsl, 3amuch MPOLEHTOB B BUAE IpoOW M ApoOM B BUIEC
IIPOLEHTOB. TpH OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEaIbHON IIPAKTUKHU.

[TpuMeHeHre TPU3HAKOB I€IMMOCTH, Pa3JI0KEHNE HA MHOXKMTEIN HATypaIbHbIX YHCE.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NIpsiMast U 00OpaTHas MPOIOPLMOHAIBHOCTH.

Auredpanyeckune BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAYCHHUE BBIPAXKEHUS C NEPEMEHHON. JlOIyCTUMBIE 3HAYEHUS NIEPEMEHHBIX.
[IpencraBnenne 3aBUCUMOCTH MEXKIY BeIMYMHAMH B Buae Gopmyinsl. Berumcnenus mo dopmynam.
ITpeoOpa3oBanue OYKBEHHBIX BBIPQXKEHUH, TOXIECTBEHHO PABHbIE BBIPAKEHUs, MpaBUila MPeoOpa3oBaHUs
CYMM M IIPOU3BEJCHUMN, PaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MO00HBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHbBIM I10Ka3aTelIeM.

Opnowiensl u MHOrowieHsl. CreneHb MHorowieHa. ClOXEHHE, BBIUUTAHUE, YMHOXCHHE
MHOTO4JIeHOB. POpMyJibl COKpAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMbl M KBajpar pasHoctu. dopmyna
pa3HOCTH KBaapaToB. Pa3ioskeHne MHOTOUIEHOB HA MHOKHUTEIIH.

YpaBHeHusI U HepaBeHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHUsI, IpaBUiIa NpeoOpa3oBaHusl ypaBHEHUS, pABHOCHIIBHOCTh YPaBHEHUIA.

JInHeliHOE ypaBHEHME C OJHOM INEPEMEHHOW, YHCIO KOPHEH JIMHEWHOrO0 YpPaBHEHMS, PEIICHHUE
JIUHENHBIX ypaBHeHHH. COCTaBlIEHHME YpPaBHEHHMH IO YCJIOBHIO 3aJaud. PelleHume TEKCTOBBIX 3a1ad ¢
MIOMOUIBIO YPABHEHUH.

JluneliHoe ypaBHEHHE C IBYMs IepeMEHHBbIMU U ero rpaduk. Cucrema JIBYX JUHEHHBIX YpPaBHEHHH C
JIBYyMsl TepeMeHHbIMU. PerieHue cucteM ypaBHEHUM CHocoOOM NoJACTaHOBKHU. IlpuMmepsl perieHus
TEKCTOBBIX 3a7a4 C TIOMOILBIO CHCTEM YpaBHEHUM.

DOyHKIUUHA

Koopaunara toukum Ha mnpsmoil. UucioBele NpPOMEXKYTKH. PaccTosHuMe Mexay IByMs TOUYKAMHM
KOOPJIMHATHOU IIPSIMOM.

[TpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opAMHATa TOYKU Ha KOOPIMHATHOM
wiockocTd. Ilpumepsl rpaduxoB, 3agaHHbIX (GopMynamu. UreHue rpaduKoOB peanbHBIX 3aBUCHMOCTEH.
[Tonstue Qynkuuun. I'papux ¢ynkumu. CpoiictBa QyHkuumil. Jlunelinas ¢ynkuus, e€ rpadpuk. I'paduk
bynkimu Y = |X|. I'paduueckoe penieHne TMHEHHBIX YPaBHEHUI M CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KJIACC

Yuciia ¥ BbIYMCICHUA

KBanparusiii kopenb u3 uucia. [lonstue o6 uppanuoHasbHOM uucie. JlecaTuyHble MPUOIMKEHUS
uUppanMoHaIbHbIX uucen. CBoilcTBa apu(MeTHUYECKUX KBAaJpaTHBIX KOpPHEH M MX NpPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHHUH U BBIUMCICHUSIM. JleficTBUTENbHBIE YHCTIA.

Crenens ¢ 1enbIM NI0Ka3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3alnch YHCIa.

AuredpanyecKkue BbIpasKeHUs1

KBazpaTHblil TpEXUIIEH, pa3l0kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckass aApoOb. OCHOBHOE CBONCTBO anreOpanyeckoil npobu. CrokeHue, BBIYMTAHUE,
YMHOXXEHHeE, JiefIeHne anreOpanyeckux Apooeil. ParonanbHble BeIpakeHHUs U UX TpeoOpa3oBaHue.

YpaBHeHus1 M HEpaBEHCTBA

KBangpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenwue
yYpaBHEHUH, CBOJALINXCS K TUHEHHBIM U KBagpaTHBIM. [IpocTeiimne qpoOHO-paloHaIbHbIE YPaBHEHHUS.

['paduueckas uHTEpIpeTalvs ypaBHEHUN C IBYMsI IIEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUI ¢
JBYMs ITlepeMEeHHbIMU. [[prMepsl peleHns CUCTEM HEJIMHEWHBIX YPaBHEHHUM C IBYMS IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.



UucnoBble HepaBeHCTBA M HMX CBOMcTBa. HepaBeHCTBO € OAHOW TepeMEeHHO. PaBHOCHUIBHOCTH
HEpaBeHCTB. JIMHENHbIE HEpaBEHCTBAa C OJHON INepeMeHHOM. CHCTEMbl JUHEHHBIX HEPABEHCTB C OIHOMU
TIEPEMEHHOM.

DOyHKIUHA

[Tonstue dynknuu. O61acTh OmMpeneseHrus U MHOXKECTBO 3HaudeHHi ¢yHkuuu. CrocoObl 3amaHus
GyHKINH.

I'padux dyakmuu. Yrtenue coiictB (yHkmuu no e€ rpaduky. Ilpumepsr rpadukoB (GyHKIUH,
OTPaKAIOIIKX peabHbIE MPOIECCHI.

OYHKINY, OMHCHIBAIOIIUE MPSMYI0 M OOpaTHYIO MPONOPIHOHATIbHBbIE 3aBUCHMOCTH, UX TIpaduKu.
Oynkmmn y = X2, y = X3, y = VX, y=|X|. ['paduaeckoe pelenie ypaBHEHHI U CHCTEM yPaBHEHHIA.

9 KUIACC

Yuciia 1 BBIYMCICHUSA

PanmonanbHple uuciia, UppanMOHAIbHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE IECATUYHBIC IPOOH.
MHOXeCTBO [eHCTBUTENbHBIX 4YMCEN, ICHCTBUTENIbHBIE 4YMCIa KaK OECKOHEYHbIe NECSATUYHbBIE APOOH.
B3anMHO OJHO3HAaYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM [JEHCTBUTEIBHBIX 4YHMCEI U KOOPAUHATHOMU
MIPSIMOM.

CpaBHeHUE 1eHCTBUTENbHBIX YHCell, apu(pMETHUECKUE JeHCTBUSA C NEHCTBUTEIbHBIMU YHCIIAMHU.

Pa3zmepsl 00bEKTOB OKPYXKAFOIIETO MUPA, JITUTEITLHOCTH MMPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnnxEHHOE 3HAYEHUE BEIMYMHBI, TOUHOCTh NpuOMKeHus. OxkpyriaeHue uucen. llpukuakxa u
OLICHKA PE3YJIbTATOB BHIYHCICHUH.

YpaBHeHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHeHuMH, CBOIALIMXCA K KBaapaTHeIM. bukBagparHoe
ypaBHeHuE. [IpuMepbl pereHns ypaBHEHUN TPEThE U YETBEPTOM CTEIEHEN Pa3IOKEHUEM HA MHOXKHUTEIIH.

Pemenue 1poOHO-paliMOHaIbHBIX YpaBHEHUN. PelieHre TeKCTOBbIX 3a1a4 aaredpandyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMsI IEPEMEHHBIMU U €ro rpaguk. PemieHue cuctem AByX JMHEMHBIX YpaBHEHHH C
JByMsI IEPEMEHHBIMU. Perienne cucreM IByX ypaBHEHUH, OHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOpPOi
crereHu. [ padudeckas HHTEpIpETaLUs CHCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3a7jay anredpandeckuM CrocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemenve JIMHEMHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PellleHue CUCTEM JIMHEMHBIX HEPABEHCTB C
onHOIl mepemeHHoM. KBaapaTHele HepaBeHcTBa. ['paduueckass MHTEpIIpeTalds HEPAaBEHCTB U CHUCTEM
HEPaBEHCTB C JBYMs IIEPEMEHHBIMHU.

DOyHKIUUHA

KBagpatnunas ¢ynkuus, e€ rpapux u cpoiicta. [TapaGona, KOOpJUHATHI BEpIIMHBI Mapaboibl, OCh
CUMMETpUHU NapaboJIbI.

I'padukn dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTBa.

Yucii0Bble NMOCJIEA0BATEIbHOCTH U NPOrPECcCUH

[ToHsTHE YNCIIOBON MOCIEI0BATENIBHOCTU. 3ajaHNe TIOCIIEJ0BATEIbHOCTH PEKYPPEHTHOM (popmMyioii u
dbopmyI0ii N-TO YJIeHa.

Apudmernueckass M reomerpudeckas mnporpeccud. Dopmynsl N-ro wieHa apuPMETHYECKOH WU
r€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHne 4wieHOB apu(hMETHUECKOW U TeOMETPUYECKON MPOrpeccHii TOUKaMi Ha KOOPJIUHATHOU
IJIOCKOCTH. JIMHENHBIN U 3KCTOHEHIUANBHBIA POCT. CII0KHBIE POLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHoCTHBIE pe3yJIbTAaThbl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca «Anredpay XapakTepu3yroTcs:
nampuomuyeckoe 60CnuUmanue:

NPOSIBIICHUEM HMHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHMCKOW MaTeMaTHKH, II€HHOCTHBIM
OTHOLIEHUEM K JOCTHXKEHUAM POCCUUCKUX MAaTEMAaTUKOB M POCCUUCKONM MAaTEMaTUYECKOM IIKOJIBI, K
HCIOJIb30BAHUIO ATHX JOCTH)KCHUN B PYTUX HayKax U MPUKJIAAHBIX chepax;
2parrcOanckoe u 0YyX06HO-HPAGCMEEHHOE 60CNUMAHUE:

TOTOBHOCTBIO K BBIMIOJHEHHUIO O0S3aHHOCTEH rpaskJaHiHA U pealu3alliy ero Mpas, IPeCTaBICHUEM O
MaTEeMATHYECKUX OCHOBAaX (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHHM, TMPOIEAYP TPakKITaHCKOTO
obmiecTBa (HarmpuMep, BBIOOPHI, OITPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO dTHYECKUX MPOOJIEM, CBI3aHHBIX C
NPaKTUYECKUM TMPUMEHEHHEM JIOCTUKEHUW HAyKH, OCO3HAaHUEM BaXKHOCTH MOPAIBHO-ITUYECKUX
MPUHIIUIIOB B JACSITEILHOCTH YU4EHOTO;
mpyoogoe gocnumanue:

YCTAaHOBKOM Ha AaKTUBHOE y4yacTHE€ B pEHICHHMM NPAKTHUECKUX 3aJad MaTeMaTH4ecKoi
HaIPaBJIECHHOCTH, OCO3HAHUEM BaYKHOCTH MAaTEMaTUYECKOro 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HU IS
ycremHo npohecCuoHanbHON AesITeNbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM
U TOCTPOCHHUEM WHAMBUAYAJbHON TPAeKTOpUM OOpa30BaHUS M >KMU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEIH;

IcmemuyecKoe 60Cnumanue:

CIIOCOOHOCTBIO K 3MOLMOHAILHOMY M J3CTETHMYECKOMY BOCHPHITHIO MAaTeMAaTUYECKUX OOBEKTOB,
3a/1a4, PeIIeHU, pacCyKIeHUH, YMEHHUIO BUJIETh MaTEeMaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;
UYEeHHOCMmU HAYYHO20 NO3HAHUA:

OpUEHTAIIMEH B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX IMPEICTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKa, MPUPOJbI U OOIIECTBAa, TOHMMAaHUEM MaTeMaTUYECKOM HayKu Kak
chepbl UETOBEUYECKON ACSATEIBHOCTU, ITANOB €€ PAa3BUTHUS M 3HAYUMOCTH JUIsl Pa3BUTHSA LIMBUIM3AIUH,
OBJIAJICHUEM SI3bIKOM MaTeMAaTUKH M MaTeMaTUYeCKOW KyIbTypoll Kak CpeACTBOM IIO3HAHUS MHDA,
OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH MCCIICIOBATEIHCKOMN JACSATENHHOCTH;
busuueckoe socnumanue, popmuposanue Kynbmypvi 300p06bs u IMOYUOHATILHO20 ONAZONOSIYUUA:

TOTOBHOCTBIO TIPUMEHSATH MaTeMaTHYeCKHue 3HAHUS B HWHTEpPEcax CBOETO 3/I0POBbS, BEICHUS
3JI0pOBOTO 00pasa *KHU3HU (30pOBOE MUTAaHUE, COANAHCHPOBAHHBIN PEXUM 3aHATUN U OTABIXA, PEryJspHas
¢uznyeckas akTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, IPU3HAHUEM CBOETO MpaBa Ha OLIUOKY
Y TAKOI'0 e IpaBa APYroro 4YeiaoBeKa;

IK0102UYeCcKoe 60CRUmManue:

OpHUEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU ISl pelieHus 3a/1a4 B 00J1acTU COXPaHHOCTH
OKPY>KaIOIIeH CpeJibl, TUIAHUPOBAHUS TTOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCJIEICTBHUM ISl OKPYKaIOIIeit
Cpelbl, 0CO3HaHHUEM TTI00aTBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U IMyTel X pelIeHus;
aoanmayun K UsMEHAIUWUMCA YCI06UAM COUUATLHOI U NPUPOOHOIL CPedbL:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCIOBHUSIX HEOINPEACIEHHOCTH, TMOBBIIICHUIO YPOBHA CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JESITEIIbHOCTh, B TOM YHCIE YMEHUE YUYUTHCA y JAPYTHX JIIOJACH,
nprOOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIC 3HAHMSI, HABBIKM ¥ KOMITETEHIIUHU U3 OIbITa IPYTHX;

HEOOXOAMMOCTHIO B (DOPMHUPOBAHMHM HOBBIX 3HAaHUH, B TOM YHCiIe (POPMyIUpPOBATH UACH, TOHSATHUSA,
TUNoTe3bl 00 00BEKTaX U SBIEHUSIX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABATh AEPHUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAaIlMIO, BOCIPHHUMATh CTPECCOBYIO CHUTYAIllMI0 Kak
BBI30B, TPEOYIONUN KOHTPMEP, KOPPEKTHUPOBATH NMPUHUMAEMbIE PEIIeHUs U NEeUCTBUS, (POPMyIUpOBaThH U
OIICHUBATh PUCKU U MOCIEICTBUS, (OPMHUPOBATH OIIBIT.



METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcTBUS
ba3zoBble Jlornyeckue 1eMcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MaTEeMaTH4YECKHUX OOBEKTOB, MOHATHUH,
OTHOLIEHUH MEXIy IOHATUAMH, (DOPMYJIUPOBATh ONpPENENCHHUs] IOHATUH, YCTaHaBIMBATb
CYIIECTBEHHBIN MPU3HAK KiaccU(UKALUN, OCHOBAHMS Ui OOOOLICHUS U CPaBHEHHS, KPUTEPHUU
POBOJUMOI0 aHAJIN3a;

BOCIIPHHMMATh, (OPMYJIHUPOBAaTH U  MPeoOpa3OBBIBATH  CYKACHUS:  YTBEPAMUTENbHBIE |
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H M MPOTUBOpEUHs B (aKkTax, JAHHBIX,
HAOJIIOJICHUSAX U YTBEP)KIEHUSX, IpeajaraTb KPUTEPUHU ISl BBISBICHUS 3aKOHOMEPHOCTEH MU
MIPOTUBOPEUUI;

JIeJIaTh  BBIBOJIBI C  HUCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKACHUH (NpsiMble W OT IPOTHUBHOIO),
IPOBOJUTH CaMOCTOSATEJILHO HECIIOKHBIE J10KA3aTeIbCTBA MAaTEMATUYECKUX (PaKTOB, BBICTPAUBATh
apryMEHTalWI0, TPUBOAUTH MPUMEPbl M  KOHTPIPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
paccyKaeHus;

BbIOMpaTh CHoco0 pemieHuss y4eOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PpELICHMS,
BbIOMpaTh HanboJIee MOAXOAAIINN C YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ncciienoBareLCcKHe AeiCTBHUA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUH HWHCTPYMEHT TIO3HAHUS, (OPMYIUPOBATH
BONPOCHI, (GUKCHPYIOIINE TTPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIIFHO YCTAaHABIMBATH HCKOMOE H
NaHHOE, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBAThH CBOIO TIO3UIINIO, MHEHUE,

MPOBOANTH IO CAMOCTOSITEIIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIM JKCIIEPUMEHT, HEOOJBIIOE
UCCJICIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEX]Yy COOO0I;

CaMOCTOSITENILHO  (hOpPMYJIUPOBAaTh OOOOMICHHWSI M BBIBOJBI IO PE3yJIbTaTaM IPOBEIEHHOTO
HaOJIFOICHUS, MCCIICJIOBAHUs, OI[CHUBAThH JIOCTOBEPHOCTh TOJYYCHHBIX PE3yJbTAaTOB, BHIBOJIOB U
000011IEeHHI;

MPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE TMpOIEcca, a TAaKKE BBIABUTATH MPEIINOJIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Padora ¢ unpopmanmeii:

BBISIBJISATh HEJIOCTATOYHOCTh M U30BITOYHOCTh MH(POPMALINH, JaHHBIX, HEOOXOAUMBIX ISl PELICHUS
3a/1a4u;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(YOPMALIMIO Pa3TUYHBIX
BUJIOB U (hOpM Ipe/iCTaBICHUS;

BBIOMpATh (GOpPMY MpeAcTaBiIeHUs MH(POPMAIUK U WLTIOCTPUPOBATh pelllaeMble 3a/lauid CXeMaMH,
IyarpaMMamu, HHOU TpaduKoil 1 UX KOMOMHAIUSMU;

OLICHMBAaTh HAAEKHOCTb HMHPOpPMAIMU [0 KPUTEPUSM, MPEUIOKEHHBIM YUHUTEIEeM WIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuUKaTHBHBbIE yHHBepcalbHble y4eOHbIe JelicCTBHA:

BOCIIPUHUMATh U (bOpMy.]'II/IpOBaTI) CYXKACHUA B COOTBETCTBHUH C YCIOBHAMHU U LCIAMHA O6HI€HI/I${,
SCHO, TOYHO, I'PAaMOTHO BbIpa>KaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAaX, JaBaThb
MOSICHEHHUSI 10 XO/1y PEIICHHs 3a/1a4l, KOMMEHTHPOBATh MOMyUYEHHBIH Pe3yabTaT;

B XOJIe OOCYXKJIEHHUS 3a]1aBaTh BOIMPOCHI 10 CYIIECTBY O00CYK/IaeMON TeMBbI, IPOOJIEMBI, periaeMoit
3a/la4y¥, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOWMCK PEIICHHUS, COMOCTABIISITH CBOU CYXKICHHS C
CYXKACHUAMU APYTHX YYAaCTHHKOB Avajiora, O6HaPY)KI/IBaTB pasiniue U CXOACTBO HOSHHHﬁ, B
KOPPEKTHOH opme GopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MMpEaACTaBIATH PE3YIbTAThL pemiCHuA 3a1a4u, OKCIICPUMCHTA, HUCCIICAOBAaHNS, IMPOCKTA,
CaMOCTOSITEJIbHO BBIOMPATh (POpMAT BBICTYIJICHUS C YUETOM 3a1a4 MPE3CHTAIMA U OCOOEHHOCTEHN
ayJUTOPUH;

MOHMMATh U UCHOJIb30BaTh MIPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHOW pabOThl IPHU PELICHUH
y'-Ie6HI)IX MaTEMATHYCCKUX 3a/1a4,



® [IPUHUMATH LIEJIb COBMECTHOM NEATENBHOCTH, IUIAHUPOBATh OPraHU3aIMI0O COBMECTHOW paloThI,
pacrpenensaTs BUibl paboT, JOroBapruBaThCs, 00CYKIaTh MPOLECC U pe3yabTaT paboThl, 00001aTh
MHEHHS HECKOJIbKUX JIFOJIEH;
® y4YacTBOBAaTh B IPYIIMOBHIX (hopMax paboThl (00CYkAEeHUS, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMBI
U Jpyrue), BBIIOJHATH CBOIO 4YacTb PabOThl M KOOPAMHUPOBATb CBOU JEHCTBHUS C APYrMMHU
YJICHAMA KOMAaH/bI, OLIEHUBATh KadeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.
PeryisiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszanmsi:
®  CaMOCTOSITENILHO COCTaBIIATh IJIaH, AITOPUTM PELICHHS 3a/1au (MM €ro 4acTb), BHIOMPATh CII0co0
pemeHns ¢ y4€ToM HMMEIOUIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUY.
CaMOKOHTPOJIb, SMOLMOHATbHbI MHTE/JIEKT:
e BIaJeTh CHoco0aMM CAaMONPOBEPKU, CAMOKOHTPOJS IIpolecca U pe3yiabTara pPELICHMs
MaTeMaTHYeCKON 3ajauu;
® [PEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PEIICHUH 33]a4l, BHOCUTh KOPPEKTHUBHI
B JICATEIILHOCTh HA OCHOBE HOBBIX O0OCTOSITEIILCTB, HAMICHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;
® OIICHUBaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTU MOCTABICHHOM LEJNN U YCIOBUSAM, OOBACHATD
OPUYMHBI  JOCTMDKEHUS WM HEJOCTHXKEHMS 1IeNIM, HaXOAWTh OIIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koHIty 00y4eHHs B 7 Kjacce 00yJarOIIHIACS MOJIYIUT CICTYIOIINAE TPEIMETHBIC PEe3yIbTaThI:

Yucsia ¥ BbIYUCICHUSA

BrImonsATh, coyerast ycTHbIC U TUCbMEHHBIC IPUEMBI, apu(METHYECKHIE TEHCTBHS C PallMOHATHHBIMH
YHUCJIAMHU.

Haxonute 3HaueHWs YHUCIIOBBIX BBIPAKECHUH, MPHUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI M MPHEMBI
BBIYHMCIICHUSI 3HAYEHUH APOOHBIX BBIPAXKEHUH, collepKalluX OObIKHOBEHHBIE U JECATUYHbIE IpOOu.

[lepexoauth OT OAHOHN (HOPMBI 3amMMCH YHCENT K Apyroi (mMpeoOpa3oBBIBATH ACCATUYHYIO APOObL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUUHYIO JpOOBb).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrysTh uucna.

BbInonHATE NPUKKUIKY U OLEHKY pe3yJibTaTa BEIUUCICHHM, OLIEHKY 3HAUEHUN YUCIIOBBIX BBIPAKEHUH.
BbINOMHATE AEUCTBUSI CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISAMHU.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATypaJbHbIX YHCEI.

Pemars  NpakTUKO-ODMEHTHPOBAaHHBIE  3alayd,  CBS3aHHbIE C  OTHOLIEHUWEM  BEJIMYUH,
IIPONOPLUMOHAIBHOCTBIO BEJIUYMH, IIPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHl PELICHUS 3a7a4 C Y4ETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B MpoOliecce OCBOCHUS
yueOHOro Marepuarna.

HaxonuTh 3HaueHMst OyKBEHHBIX BBIPaKEHHUH MPH 3aJaHHBIX 3HAUEHUSIX EPEMEHHBIX.

BoimonHATe peoOpa3oBaHus 1I€JI0T0 BHIPAKEHUSI B MHOTOUYIEH MPUBEIEHUEM MOI00HBIX CllaraeMblX,
PAaCKpBITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJHOWIEHa Ha MHOTOWIEH M MHOrO4jeHa Ha MHOTOWIEH, MPUMEHSTh
dbopMyIbI KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBISITh pa3ioKeHNe MHOTOUJIEHOB HA MHOKHUTEIHU C TIOMOIIbIO BEIHECEHHUS 3a CKOOKH 00IIero
MHOXHTEJIS, TPYIITUPOBKU CJIaraeMbIX, IPUMEHEHHsI (POpMYIT COKPAIIEHHOTO YMHOXKEHHUS.

[TpumensTh mnpeoOpa3oBaHUs MHOTOYJIEHOB JJIsi PEIIEHUs pa3IUYHbIX 3a7ad W3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMU MOKa3aTeNIMHU I TPeoOpa30BaHus BbIPAKEHUI.

YpaBHeHus M HEPABEHCTBA

PemaTe nuHENHBIE YpaBHEHHsI C OJHOW IEPEMEHHOW, NPUMEHSS IpaBHiIa NEpexoAa OT MCXOIHOTO
YPaBHEHHUS K paBHOCUIbHOMY eMy. IIpoBepsTh, ABIIIETCS 1M YUCIIO KOPHEM ypaBHEHUS.



[TpumeHsTH rpaduvyeckre METOIbI IPHU PELICHUHN JINHEHHBIX YPABHEHUN U UX CUCTEM.

[TogOupaTe TpUMeEpbl Hap YHCEN, SBIAIONIMXCS PEIICHHEM JHMHEHHOTO YpaBHEHHS C JBYMs
NEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHUS C JABYMsS HEPEMEHHBIMH,
HOJIB3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PELICHUST YPABHEHUSI.

Pemats cucteMsl IBYX JTMHEHHBIX YpPaBHEHUH ¢ IByMs IIEPEMEHHBIMHU, B TOM YHUCIIE IPaQHYECKH.

CocTaBisTh U penaTh JIMHEHHOE YpaBHEHUE UM CUCTEMY JIMHEHHBIX YPaBHEHUH 110 YCIIOBHUIO 33/1a4H,
UHTEPIIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4H ITOJTy4CHHBIN pe3yibTaT.

DOyHKUUHA

N300paxaTh Ha KOOPIMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpAMHATAM, JIy4H,
OTPE3KHU, UHTEPBAIbI, 3aIIMCHIBATH YNCIOBBIC TIPOMEXYTKU Ha alreOpaniecKoM s3bIKe.

OTMedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAWHATaM, CTPOHMTH TIpaduku
auHeHHBIX QyHKIMA. CTpouTh rpaduk GyHKuuu Yy = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIMH W3BECTHBIE 3aBUCHMOCTH MEXIy BEIHMYHMHAMH: CKOPOCTB, BPEMs,
paccrosiHue, 11eHa, KOJHMYECTBO, CTOUMOCTb, IIPOU3BOUTEIBHOCTD, BpeMs, 00bEM paOOTHI.

Haxonute 3HaueHne QyHKINH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumare rpaduyeckmii crnoco® mpeacTaBIeHUs H aHanM3a HHGOpPMAIMM, U3BJICKaThb U
MHTEPIIPETHPOBATh HHPOPMAIIHIO U3 TPA(UKOB PEATBHBIX IPOLIECCOB M 3aBUCHMOCTEH.

K koH1y 00ydenus B 8 kiaacce 00yJaromuiics MoIyyuT ClIeIyIONue peIMETHbIE Pe3yIbTaThl:

Yuciia ¥ BbIYHMCICHHSA

Hcnonp30BaTh HaydalbHbIE NPEACTABICHUS O MHOXKECTBE NEHCTBUTEIBHBIX YMCEN Ul CPABHEHMS,
OKPYTJICHUS ¥ BBIYMCIICHUH, N300pakaTh NEHCTBUTEIbHbIC YHCIIa TOYKaMU Ha KOOPAWHATHON TPSMOH.

[TpuMeHATh TOHATHE apUPMETUYECKOIO KBAJIpaTHOIO KOPHs, HAaXOAMTh KBaJpaTHbIE KOPHH,
UCIOJIB3YSl MPU HEOOXOAUMOCTH KaJIbKYJISITOP, BBINOJHATH MPeoOpa3oBaHUS BBIPAKEHUM, COJEpIKaIIMX
KBaJIpaTHbIE KOPHU, HCIIOJIb3Yysl CBOMCTBA KOPHEH.

Hcronp30BaTh 3anucy OOIBIINX M MaJIBIX YHCEI C TIOMOLIBIO TIECATHYHBIX Apo0ei U cTerneHei

guciaa 10.

Auaredpanyeckue BbIpaKeHUs

[TpuMeHATh NMOHATHE CTEMEHU C LEJbIM I10Ka3aTesieM, BBIIOJIHATH MPEoOpa3oBaHUs BBIPAKEHUIH,
COJIEPIKALIMX CTENEHH C LEJIbIM IIOKA3aTEIEM.

BBINoNHATE TOXAECTBEHHBbIE NPeoOpa3oBaHUS pPALMOHAIBHBIX BBIPAXEHUH HAa OCHOBE NPaBUII
JeHCTBUI HaJl MHOTOYIEHAMHU U aJIreOpandecKuMHU IpoOsSMHU.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumeHsTh IpeoOpa30BaHuUs BHIPAKEHUHN ISl PELLIEHUS Pa3IMYHbIX 33/7a4 U3 MaTeMaTUKH, CMEXKHbIX
IIPEIMETOB, U3 PEAIIbHON MPAKTHKH.

YpaBHeHusI U HepaBeHCTBA

Pemarp nuHElHblE, KBaJpaTHbIE YpAaBHEHUS W PalMOHAJIBHBIE YPAaBHEHHUS, CBOJAILMUECS K HHM,
CUCTEMBI JIByX YPaBHEHHH ¢ JBYyMs IEPEMEHHBIMU.

[TpoBoauTh mpocTEHIIME HCCIENIOBAaHUS YPaBHEHUHM M CHCTEM YpaBHEHUH, B TOM YHCIE C
IpUMEHEHHEM Trpaduueckux NpeacTaBleHUN (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHWE WM CHCTEMa
YPaBHEHMI peLIeHUs, €CIIM UMEET, TO CKOJIbKO, U Tpoyee).

[Tepexoautb OT clOBEeCHOM (DOPMYIUPOBKU 3aladd K €€ anreOpandeckod MOJENH C IHOMOILBIO
COCTaBJICHUSI YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH, MHTEPIPETHPOBATb B COOTBETCTBUM C KOHTEKCTOM
3a/1a4M MTOJIYYEHHBIN pe3ynbTarT.

[IpuMeHATh CBOWCTBA YHMCIIOBBIX HEPABEHCTB JJIs CpPaBHEHMs, OLEHKH, pEIaTh JIMHEWHbIE
HEPAaBEHCTBA C OJHOW NEPEeMEHHON M HUX CUCTEMBI, JaBaTh IpadUUYECKyr0 WUIIOCTPALMI0O MHOXKECTBa
pEllIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh M HCHONB30BATH (YHKIMOHAIBHBIE TOHATHS M S3BIK (TEPMHHBI, CHMBOJIMYECKHE
0003Ha4YeHUs), ONPEAeATh 3HaUeHUue (QYHKIUHN MO 3HAUYEHUIO apryMeHTa, ONpelesiTh CBOMCTBA (PyHKUIUU
1o e€ rpauky.

Ctpouts rpaduku 3JeMEeHTapHbIX QYHKIIHH BUIA:

y =k/x,y =x2,y=x3y = |X|, y = VX, OHCHIBATb CBOMCTBA YHCIOBOH (YHKIMH 110 e rpaduKy.



K xonIy 00y4yeHus B 9 kiaacce o0yJaronuics MOyIUT CICIYIONTUE TPEIMETHBIC PE3YIbTATHI:

Yuciia 1 BLIYUCICHUA

CpaBHUBATh U YNOPSAJ0YMBATH PALIMOHAIBHBIC H HPPALMOHAIBHBIC YUCIIA.

Brmonnare apudmerndeckue AeHCTBHS ¢ pallMOHAIBLHBIMU YMCIIAMH, COUETasl YCTHBIC U MMChbMEHHBIE
IIPUEMBI, BBIIIOJIHATH BBIUUCIICHHS ¢ UPPALMOHAIbHBIMU YU CIAMHU.

HaxonuTh 3HaueHMs CTEneHel ¢ LENbIMU IOKa3aTeNIIMU U KOPHEH, BBIYUCIATh 3HAUEHUS YHCIOBBIX
BBIPAXKECHUI.

OKpyrisiTh JE€HUCTBUTEIIbHBIE YHUCIA, BBINOJIHATH IMPUKUIKY pe3yibTaTa BbIUHUCICHUM, OLIEHKY
YHCJIOBBIX BBIPAXKCHUM.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemiate nuHeliHbIe U KBaJpaTHbIE YPABHEHUS, YPaBHEHUS, CBOASAIIMECS K HUM, IPOCTEHIINE TPOOHO-
palMOHAIbHbIE YPABHEHUS.

Pemars cucTeMsl AByX JTMHEHHBIX ypaBHEHHUH C ABYMs IIEPEMEHHBIMH M CUCTEMBI JIBYX YPaBHECHHUN, B
KOTOPBIX OJTHO YPABHEHUE HE SIBJIAETCS JIMHEWHBIM.

Pemate TekCTOBBIE 3a/lauM ajareOpanyeckuM CHocoOOM € MOMOIIBIO COCTABJICHHSI YPABHEHUS WIH
CUCTEMBI JIByX YPaBHEHUH € JBYMs IEPEMEHHBIMHU.

[IpoBoguTh mpocTEdlIMEe HCCIENOBAaHUS YPaBHEHUH M CHCTEM YpPaBHEHUH, B TOM YHCIE C
IpUMEHEHHEM TIpaduuecKkux npeacTaBleHUl (ycTaHaBIMBaThb, MMEET JIM YpaBHEHHWE WM CHCTEMA
YPaBHEHMI peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U Tpoyee).

Pemats nuHelHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIICHHWE HEPABEHCTB Ha
YHMCJIOBOM NPSIMOM, 3aIIUCHIBATh PEIICHNE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE KBAJIpaTHOE
HEpPaBEHCTBO, U300pa)kaTh PELICHHWE CUCTEMbl HEPAaBEHCTB HAa YMCIIOBOW MPSMOM, 3allUCBIBATh PEILEHHUE C
MOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacnio3HaBaTh (QyHKUMH UW3ydeHHBIX BHJOB. IlOKa3bIBaThb CXEMAaTHYECKHU pAaclOJIOKEHUE Ha
KOOPJMHATHO# TIocKocTH TpadukoB Gpynkuumi Buga: Yy = Kkx,y =kx + b,y =k/x,y =ax2 + bx + ¢,y =x3,y
=X, Y = |X|, B 3aBHCHMOCTH OT 3HaYCHHiT K03((QHUIMCHTOB, OMHCHIBATH CBOACTBA (YHKIIHIA.

Crpouth M H300pakaTb CXeMaTHUYECKU TpapuKy KBaJpaTUUHBIX (YHKIUH, ONUCHIBaTH CBOMCTBa
KBaJPaTUYHBIX GYHKLUH 110 UX rpadukam.

PacnioznaBathk kBajpaTHUHYO (PYHKIHIO IO opMyJie, TPUBOIUTEH IPUMEPHI KBaJPAaTUUHBIX ()YHKIUI
U3 pealbHOM KU3HU, (PU3NKU, TEOMETPHUH.

YuciioBble MOC/I€10BATEILHOCTH U IPOrpeccuu

PacrniozHaBaTh apuMeTHUYECKYI0 U T€OMETPUUECKYIO MPOTrPECCHH MTPU Pa3HBIX CrIOoco0ax 3ajaHusl.

BolnonHATe  BBIYMCIIEHUST C  HCNONb30BaHUMEM (GopMysl N-ro  ujeHa apudmeTruyeckol u
TEOMETPUUYECKOMN MPOTPECCU, CyMMBI IIEPBBIX N YJIEHOB.

N3006paxarh 4ieHbI MOCIEI0BATENILHOCTH TOUKAaMH Ha KOOPJAMHATHOMN IJIOCKOCTH.

Pemars 3a5aun, cBsI3aHHBIE C YHCIOBBIMU MTOCIIENOBATEIBHOCTAMH, B TOM UUCIIE 337a4l U3 PEAIbHOU
YKU3HHM (C UCTIOB30BAHUEM KAIBKYJISTOPA, U(GPOBBIX TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne | HaumeHoBanu KonmuecTBo yacos DNEKTPOHHBIC CIIUCOK MTOTOBBIX TJIAHUPYEMBIX Croco0 OIIEHKH UTOTOBBIX
n/n | e paszgenos, |Bcero | Konrpo | IIpaktu (undpoBsie) pe3yabTATOB C yKa3aHHEM ITAIOB UX TUTAHUPYEMBIX
TEeM JbHBIE | Yeckwe | 00pa3oBaTENIbHBIC (hopmMupoBaHws pe3yIbTaTOB
paboTel | paboOTHI pecypcbl
1 Yucna u 25 1 0 bubmuorexa [IOK | - BBIMONHATH, coOYeTass YCTHBIE W - YCTHBIH OIPOC
BBIUMCIICHHSI. https://m.eds00.ru | mucbMeHHBbIC TPUEMBI, apUDMETHUECKUEC
PanmonansHbl [7f415b90 JEHUCTBUSI C pallMOHATBHBIMH YHCIIAMU;
€ gucia - HAaXOJWTh  3HAYCHUS  YHCIOBBIX pelieHne y4eOHbIX U
BBIPAKCHUH; NPaKTUKO-
OpPUEHTUPOBAHHBIX 3a]1aY;
- IPUMEHSATh Pa3HOOOpa3HbIC CIIOCOOBI U | - oOyuaromas

MPUEMBI BBIUMCIICHUS 3HAUCHUM TPOOHBIX
BBIpKCHHH, CoJIepKaIuX
OOBIKHOBEHHBIE U JIECATUYIHBIC TPOOH.

camocTosTeNbHas paboTa

- MEepPEeXoaUTh OT OAHOH (QOpMBI 3amucu
yucel K Jpyrod  IMpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B  JICCATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JIECATHYHYIO
po0b);.

- NHUCbMEHHas paboTa y
TIOCKH;

- peueHue Yy4eOHBIX H
MIPaKTUKO-
OpPUEHTHUPOBAHHBIX 3aJ1ay;

- CpaBHHUBATb u
palliOHAJIBHBIC YK CJIa,

ynopsAaaounBaThb

-o0yyJaroras
camocTosiTeNnbHas padboTa

- OKPYIJIATh YUCIIA;

- YCTHBIN OIIpOC

- BBIIOJHATh TPUKUIAKY M  OLEHKY
pe3yJibTaTa BEIYMCIICHU;

- YCTHBIH OIIpPOC

- BBITTOJIHATH OIICHKY 3HaYCHWI

YHCJIOBBIX BBIpa)KeHHfI;

- YCTHBIN OIpOC

- BBIIIOJIHATH ,Z[CﬁCTBPISI CO CTCIICHAMU C
HaTypaJIbHBIMHU IMOKA3aTCIISIMU

pemieHre  y4yeOHBIX |
NPAaKTUKO-

OPHUCHTHUPOBAHHBIX 3a/1a4,

-IIPUMCHATH IIPpHU3HAKN JACIINMOCTH,

-o0yuJatormas
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Pa3JI0KCHUC Ha MHOXUTCIN

HaTypaJIbHbIX YHUCCII.

caMmocTosiTenbHas pabora

-peuaTrb MMPAKTUKO-OPUCHTUPOBAHHBIC
3ajJa4u, CBsI3aHHBIC C OTHOIICHHUEM
BCINYHMH, MMPONnoOpUUOHAIIBHOCTBIO
BCJIMYHH, IPOUCHTAMU,

- peumieHHe Yy4eOHBIX U
IPaKTUKO-
OpUEHTUPOBAHHBIX 3aj1ay;

-UHTEPIPETUPOBATH pe3yJbTaThl
pelleHus 3ajady ¢ y4€TOM OrpaHUYCHUM,
CBSI3aHHBIX co CBOWMCTBaAMH

pacCMaTpUuBaACMbIX 00BEKTOB.

KonTponmpyromas
camocTosTeNbHas padboTa

Anrebpanuec
Kue
BBIPpAXXCHUA

27

bubmuoreka [JOK
https://m.edsoo.ru
[7f415b90

-HCIIO0JIH30BaTh aNnreOpanvdecKyro
TEPMUHOJIOTHIO u CHUMBOJIHKY,
NIPUMEHATh €€ B IIPOLIECCE OCBOCHUA
y4eOHOro MaTepuaia.

- YCTHBIN OIIpOC

-  HaxoAWThb  3HAueHusi OYKBEHHBIX
BBIDKEHUN IIpU 3aJlaHHBIX 3HAYCHMSX
IIEPEMEHHBIX.

- peuieHHe Yy4eOHBIX U
PaKTUKO-
OpPUEHTUPOBAHHBIX 3aJ]ay;

- BBIMOJHATH MPEeoOpa3oBaHUs IIETOTO
BI)Ipa)KeHI/ISI B MHOI'OYJICH HpI/IBe)ICHI/IeM
MOMOOHBIX  CIIAaraeMbIX,  PaCKPBITUEM
CKOOOK.

- oOyuaromas
camocrosiTenbHas pabora
B TETpan

- BBINIOJHATh YMHOJKE€HHE OJHOWICHA Ha
MHOTO4JIEH u MHOro4JIeHa Ha
MHOTOWIEH,  TPUMEHATh  (OPMYJIBI
KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

- TNHChbMEHHas pabota y
JOCKH

- peueHue Yy4eOHBIX H
MIPaKTUKO-
OpPHEHTHPOBAHHBIX 33J1ay;

- OCYIIECTBIIATh pasioxxeHue
MHOTOWICHOB  HAa  MHOXHTEIH c
IIOMOIIILIO BEIHECEHUS 32 CKOOKH 0OIIero
MHOXKUTENS, TPYIIHUPOBKH CIAraeMbiX,
NpUMEeHEeHUsT (POopMyn  COKpaIIEHHOTO
YMHOXCHHSI.

KonTponupyromas
camocTosTenbHas paboTa
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- MIPUMEHSITh npeoOpa3oBaHus
MHOTOWICHOB ISl PEHICHUS] Pa3IHYHBIX
3alad U3  MAaTeMaTUKH, CMEXKHBIX
MIPEIMETOB, U3 PEATbHON MPAKTUKH.

- UCIIOJB30BaTh CBOMCTBA CTENEHEU C
HATYpaJbHBIMH  TIOKA3aTeSIMA  JUIS
peoOpa30BaHUs BRIPAKEHUH.

- pemieHue YYeOHBIX U
MPAKTUKO-
OpPUCHTHUPOBAHHBIX 33]1ay;

VYpaBHeHus u
HEpaBEHCTBA

20

but6mmoreka [JOK
https://m.edso0.ru
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- pewarh JMHEHHbIE YPABHEHUS C OJHOMU
IIEPEMEHHON, IIPUMEHSA IIpaBuia
Iepexosa OT MCXOJHOIO YpaBHEHUS K
PaBHOCUIILHOMY eMy. [IposepsiTs,
SIBJIIETCS JIM YUCJIO KOPHEM ypaBHEHHUS.

- nHCbMEHHas pabora y
JIOCKHU

- NMPUMEHATH TpapUUECKUE METOJBI MPH
pELICHNN JIMHEHHBIX YPaBHEHMM M HX
CUCTEM.

- oOyuJaromas
caMocTosITeNIbHas pabora
B TETPaIH

- moxbuparh TMpUMEpHl Map YHCed,
SIBJISIIOLIMXCSL  PEIICHHEM  JIMHEHHOTO
ypaBHEHUS C ABYMs IEPEMEHHBIMHU.

- YCTHBIH OIpoc

- CTpPOUTh B KOOPAMHATHOHN IJIOCKOCTH
rpaduK JTUHEHHOTO YpaBHEHHs C JIBYMs
MIEPEMEHHBIMH, TIOJb3YSCh TIpaduKOM,
MIPUBOJIUTH IIPUMEPBI peleHus
YpaBHEHHS.

- oOyuJaromas
caMmoCTosiTeNIbHAsT  paboTa
B TETPaaH

- pemarb CHUCTEMBl JIBYX JIMHEHHBIX
YPAaBHEHUIl C JABYMs IIEPEMEHHBIMH, B
TOM YHCJIe TpaUUYeCKH.

pelieHre yyeOHbIX U
IIPAKTHKO-
OpPUEHTUPOBAHHBIX 3aJ1ay;

- COCTaBJIATH W pelarb JIMHEHHOE
YpPaBHEHHE WU CHUCTEMY JIMHEWHBIX
YpaBHEHUN IO  YCIOBUIO  3a]a4y,
WHTEPIPETUPOBAT B COOTBETCTBUU C
KOHTEKCTOM 3a1a4u IIOJTyYEHHBIN
pe3yibTar.

KonTponupyromas
camocTosTeNnbHas padboTa

Koopaunarst
U TpapuKu.
DyHKIMHU

24

bu6mmoreka [JOK
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- M300pakaTh Ha KOOPAMHATHON MPSMOM
TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpAMHATaM, Ty4H, OTpE3KH,
WHTEpBAJIbl,  3allUChIBaTh  YHCJIOBBIE

- paboTa y 10CKU
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MIPOMEKYTKH Ha alreOpanveckoM s3bIKe;

- OTMeYaTh B KOOPJAWHATHOH IJIOCKOCTH
TOYKM IO 3aJaHHBIM KOOpPJMHATaM,
CTPOUTh TpaUKW JTUHEHWHBIX (YHKIIHMA.
Ctpouts rpaduk GyHkuuu y = [x|.

- oOydJaroras
camocTosiTelbHas padora
B TETpaau

- ONHUCBHIBaTh C TOMONIBI0 (YHKIIHHA

HN3BCCTHBIC 3aBUCUMOCTH Me)KI[y
BEJIMYHUHAMU: CKOPOCTb, BpeMs,
paccrosiHue, 1[cHa, KOJIMYECTBO,
CTOMMOCTb, MPOU3BOIUTEIILHOCTD,

BpeMst, 00bEM pabOTHI.

- pemieHHe YYeOHBIX U
MPAKTUKO-
OPUCHTHUPOBAHHBIX 33]1a4;

- HaxoJIWTh 3Ha4YeHHe (YHKIUU TI0
3HAYCHUIO €€ apryMEHTa.

- oOyuaromas
camocrosiTeNbHas padora
B TETPaJIU

- TOHMMaTh TpapuUecKuii  crmocod
IIPEJCTAaBICHNUS U aHaIu3a MHPOpMaLUH,
HU3BJIEKATH 5 HHTEPIIPETUPOBATH
uHbopMalMI0 U3 TpaUKOB peabHbIX
IIPOLIECCOB M 3aBUCHUMOCTEHN.

IToBTOpEHME M 6 bubnuoreka [IOK | - pemars NpakTUKO-OPUEHTHPOBAHHBIE | - pEIIEHWE YYEeOHBIX U
00o01mieHne https://m.eds00.ru | 3amaum, CBs3aHHBIE C OTHOIICHHEM | MPAKTHUKO-
[7415b90 BEJIMYMH, POTIOPIIMOHATFHOCTHIO | OPHEHTHPOBAHHBIX 33/1a4;
BEJIMYMH, HPOLIEHTaMH,
HMHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS
3a7a4 c y4€TOM OrpaHUYCHUH,
CBSI3aHHBIX co CBOMCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.
- COCTaBJIATh U pellaTh JHMHEWHOE | - pelleHHe Y4eOHBIX U
ypaBHEHHE WJIM CUCTEMY JIMHEHHBIX | IPAKTHKO-
yYpaBHEHMH MO  YCIIOBUIO  3aJlauM, | OPMEHTUPOBAHHBIX 3a]1aY;
UHTEPIIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4uu MOJTy4EHHBIH
pe3yJIbTar.
- HaxoJIWTh 3HayeHWEe (YHKIMM IO | - pelIeHHe Y4eOHBIX U
3HAUEHUIO €€ apryMeHTa. pPaKTUKO-
OpPUEHTUPOBAHHBIX 3aJ1a4;
OBILEE 102
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KOJIMYECTBO
YACOB I10
ITPOTPAMME
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