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INOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYruxX IUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOIO, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JIsi MPOAODKEHUsSI 00pa30BaHusl U B MOBCEIHEBHON XKU3HU.
PazButne y oOydvaomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTpPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLIECCOB B MNpPHUpOJIE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICIHPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mHdpoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBEpkaeHUS. OCBOCHHE Kypca anredOpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
WHIYKTHBHBIE PACCYXKACHUS, 0000IICHNE W KOHKPETHU3alHWI0, a0CTparupoBaHUE M aHAJOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE  pEIIeHUEe 3ajJad  SBJSeTCs — peaju3anueit
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammbl ydeOHOro Kypca «Aunredpa» jii OCHOBHOTO OOILEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudYeckue auHuu: «Yucna u
BBIUUCIICHUSY, «ANreOpandeckue BBIpXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHN.
Kaxnas 3 3TuX comepkaTenbHO-METOAMYECKIX JIMHUIN pa3BUBACTCS HA MPOTKECHUH TPEX JIET
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHUSAMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anredpay» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIAICHHIO 00yJaFOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
CopnepxaTenbHOW M CTPYKTYpPHOW OCOOEHHOCTBIO Y4eOHOTo Kypca «Ajredpay sBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprxanue JIMHUH «YWCITa ¥ BBIYUCIICHUS» CITY>KUT OCHOBOM TSI TaTbHEHIIIETO H3YICHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOYyYarOIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(GOpMHPOBAHUIO YMEHHsI MOJIb30BAThCS ANTOPUTMAMHU, a TAK)Ke NMPUOOPETEHUIO MPAKTHYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
GbopMHUpPOBaHUEM TIPEACTABICHUIN O JEHCTBUTEIHHOM YHCIE. 3aBEPIICHHE OCBOCHUS YHUCIOBOMN
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX aireOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCSI MATEMATHIECKOTO
ammapara, HeoOXOMMOTO JUTS PEIICHHS 3a7ad MaTeMAaTHKH, CMEKHBIX MTPEIMETOB U MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro oOmiero obpa3zoBaHus y4eOHBIH MaTepHai
TPYNIHUPYETCST BOKPYT pPAMOHANBHBIX BBIpOKEHUH. AnreOpa IEeMOHCTPUPYET 3HAYCHUE
MaTeMaTHKH KaK s3bIKa JUIS TIOCTPOCHUS MAaTeMaTHYECKHUX MOJEJICH, ONMMCAHUs TPOIECCOB U
SBJICHHI peayibHOTrO Mupa. B 3amaum oOyueHus anreOpe BXOMST TakKe HalIbHEHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
uH(DOpPMATUKH, W OBJIAJICHUE HABBIKAMHU JACIyKTHBHBIX paccyxneHuid. IIpeoOpazoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKECHHMS, CTIOCOOHOCTEH K MaTeMaTUYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
00y4aroIyUMuCs 3HaHUHN 0 PYHKIUAX KaK BaXKHEHIIEeH MaTeMaTH4ecKoi MOAEIH Ul ONIUCaHUs U
UCCIICIOBaHMs PAa3sHOOOPA3HbIX IPOLIECCOB W SIBIEHUI B mpupoje u obmectse. M3ydyenue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONIB30BaTh pa3IHMyuHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ B (YOPMUPOBaHKE NPEACTABICHUHN O POJIU MaTEMATUKH B Pa3BUTUH LIUBUIN3ALIUHU U
KYJIBTYpBI.

Cornacno yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBIH
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepikaHus: «Yucna © - BBIYMCICHUS,
«AnredbpanyuecKue BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OAHOM (POPMBI 3aIUCH APOOEH K JPYTOW.
IIoHsAiTHE pAallMOHAIBLHOIO YHCIA, 3aIIMCh, CPABHEHUE, YIIOPSAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIbHBIMU yKcaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeesieHHe, Mpeodpa3oBaHne BHIPAKEHHUHA Ha
OCHOBE OIpE/EICHHUs, 3aIUCh OOIBIINX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
JIpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNUE 3aJau U3 pealbHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HaTYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi IPONOPLIMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpefcraBienne 3aBUCUMOCTH MEX/ly BETUUMHAMU B BU€ (popMyIibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIE BBIPAKEHUS,
paBuiIa MpeodpazoBaHKs CyMM U IPOM3BEACHUH, NPaBUiIa PAaCKPbITUA CKOOOK M NPUBEAECHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHbIM I10Ka3aTeEM.

OpHounenbl 1 MHOrowleHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs1 M HEpaABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3aqaud. Pemienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JBYX JMHEHHBIX
yYpaBHEHMI ¢ JBYMs NepeMeHHbIMH. PemieHue cucreM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
IIpumeps! penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBI CUCTEM YPaBHEHMI.

DOyHKIUUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTku. PaccrossHue Mexay IByMs
TOYKaMHU KOOPAMHATHOU IIPSAMOM.

[MpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmuicca W opauHATAa TOYKM Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcUMOocTel. [lonstue pynkuuu. I'papux Gynkiun. Coiicta GpyHkimil. JInneinas
dynkms, e€ rpaguk. ['paduk dpynkunm y = |X|. [padudeckoe perieHre TMHEHHBIX YpaBHEHUH U
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yuciia 1 BLIYUCICHUA



KBagparueiii kopeHb u3 uucna. [loHsitue 00 uppanwoHambHOM 4Yucie. JlecaTuuHbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncell. CBOWCTBA apupMETHIECKUX KBAJIPATHBIX KOPHEH U MX
IPUMEHEHHUE K IMpeoOpa30oBaHUI0 YMCIOBBIX BBIPQXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crernens ¢ 1enbIM IT0Ka3arenaeM U e€ cBoiictBa. CTaHJapTHas 3alKch YKUCIa.

Anrebpanyeckue BrIpaKEHUSIAJITeOpandecKue BbIpaskeHus

KBanpatublit TpéxuiieH, pa3ioxeHne KBaApaTHOro TpEXWieHa Ha MHOXKHUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BbIUMTAaHUE, YMHOXEHHE, JelieHue anredpanyeckux apoOeil. PannoHanbHble BbIpaXEHUS U UX
peoOpazoBaHueE.

VYpaBHEeHMS U HEpaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHMl, cBOOALIMXCA K JIMHEWHBIM UM KBajapaTHbIM. Ilpocteiimne npoGHO-
paloHaIbHbIC YpaBHEHUSI.

['padmyeckas MHTepIpeTanns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUH ¢ IByMsI IepeMEeHHBIMU. [[prMepsl pelieHrs cucTeM HeTMHEWHBIX YPaBHEHUH C IBYMS
MepPEeMEHHBIMH.

Pemienne TeKCTOBBIX 33124 alIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W MX CBOMCTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKIMPYHKIUT

[Tonstue ¢pynkuuu. OONacTh ONMpeaeseHUs] 1 MHOXKECTBO 3HaueHUH (QyHkuu. CrocoObl
3aanus QyHKIUH.

I'papux Qynxiuu. UYtenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYyHKLUH, OTpaXKaIOLINX pealbHbIe POIIECCHI.

@OYHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. [paduteckoe pemreHne ypaBHeHHI i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BLIYUCICHUA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIA, KOHEYHbIE U OECKOHEYHBIE IECATUUHbIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEUYHbIE
JecaTUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX,Ty MHOXKECTBOM JIEHCTBUTEIBHBIX
YKCEJl U KOOPAUHATHOU IIPSIMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe IEUCTBUSA C JAEUCTBUTEIbHBIMU
YUCIIaMHU.

Pa3zmepsl 00bEKTOB OKPYKAIOLIET0 MUPA, JUTUTEIBHOCTD MIPOLIECCOB B OKPY>KAIOLIEM MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpUOMDKeHHs. OKpyrjieHue yucel.
IIpuknka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUs1 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCA K JIMHEHHBIM.



KBangpaTHoe ypaBHeHue. Pelienne ypaBHEeHUM, CBOJAIIUXCS K KBaApaTHBIM. bukBagpaTHoe
ypaBHeHuE. [IpuMepsl pelieHust ypaBHEHUM TPETbEl M YETBEPTOM CTENEHEH Pa3JIOKEHUEM Ha
MHOXHUTEIH.

Pemmenue npoOHO-palioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 3a1a4 alredpandeckKum
METOJIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUN C JBYMS INEPEMEHHBIMU. PemieHue cucreMm JABYX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHble HepaBeHcTBa. ['padumyeckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

OyHKIMNPYHKIUT

KBanparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KOOpAMHATHI BEPUIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x|, u ux cBoiicTa.

YucoBble nocieoBaTelbHOCTH YHCI0BBIE MOC/Ie10BATEIbHOCTH U IIPOrpecCHu

[TonsiTe 4KMCIOBON MOCIENOBATENILHOCTH. 3aJaHUE IOCIIEI0BATEIbHOCTU PEKYPPEHTHON
dbopmyioit u GopmyIoi N-ro dieHa.

Apudmernueckas u reomerpudeckas rnporpeccun. @opmynsl N-ro wieHa apuPpmMeTuuecKoi
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxeHne 4ieHOB apU(PMETHUECKOH M T€OMETPUYECKOW MPOTrpeccHil TOYKaMu Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJCTAaBICHHEM O MAaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCel
JKU3HM JIJIS1 YCTICTHOM Mpo(heCCHOHATBHON EeATeTbHOCTH M PAa3BUTHEM HEOOXOJAUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIMOHAJIBHOMY M JCTETHYECKOMY BOCIHPHATHIO MaTEMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKa, MPUPOJLI W OOIIeCTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl HayKH Kak c(epbl 4YelIOBEYECKOW MeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIUBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHUpPA, OBJAJACHUEM MPOCTCUIIMMH HaBbIKAMHU
HCCIIeIOBATEIIBCKOM MeITeIIbHOCTH;

6) pusuveckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
Os1aromostyqusi:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUECKHUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBBS, BEACHUS
310poBOro o0Opa3a >KM3HU (3I0POBOE MUTAHME, COATTAHCUPOBAHHBIN PEXKUM 3aHATHH M OTHbBIXA,
perynspHas (u3ndeckass akTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBhIKa pedIeKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke TpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEMaTHYECKUX 3HAHWM JJIs pelIeHUs 3a1ad B 00JacTH
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYXKAIOMIEH Cpebl, OCO3HAHUEM TJI00AIILHOTO XapaKTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K M3MEHSIOIMMCS YCJIOBUSIM COLUAJIbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOci
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
JH0Jiel, mpuoOpeTaTh B COBMECTHON JEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH

neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEMble DPELICHUS W JEHCTBHS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OIBIT.
METAINPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJISITH U XApaKTEPU30BaTh CYILIECTBEHHbIE NMPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB,
HOHATHUH, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHATUH,
yCTaHaBJIMBATh CYLIECTBEHHBINH NMPU3HAK KJIacCU(PUKALMU, OCHOBAHUS AJIs1 0000IeHNs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3a;

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIEC U 00IINE, YCIOBHEIC,

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (pakTax,
JTaHHBIX, HAOMIOJACHMSIX W YTBEPXKACHUSX, MpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIFO4YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3z0bupath 10Ka3aTeabCTBA MATEMATHUECKUX YTBEPKACHHUH (PSMbIE U OT POTUBHOIO),
IPOBOJUTH CAaMOCTOSITEJIbHO HECJIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTHYECKUX (DaKTOB,
BBICTpauBaTh apryMEHTALMIO, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHL, 000CHOBBIBAThH
CcOOCTBEHHBIE PacCyXICHUS;

BbIOMpaTh crnoco0 pelleHuss yuyeOHOW 3ajaud (CpaBHMBAThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBate/bCcKe 1eicCTBUA.

UCIIONIB30BAaTh  BOMPOCHl  KaK  HCCIENOBATENIbCKHI  MHCTPYMEHT  MO3HAHUSA,
dbopMynupoBaTh BONPOCHL, GUKCHUPYIOIIUE MPOTHBOPEUNE, TPOOIEMY, CAMOCTOSTEILHO
yCTaHaBIMBaTh UCKOMOE U JaHHOE, ()OpMUPOBATh TMIIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHEHHE;

MPOBOJIMTH TI0 CaMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIH SKCIICPHUMEHT,
HeOOJIBIIIOE HCCICOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

CaMOCTOATENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 10  pe3yjbTaTaM
HpOBe,Z[éHHOFO Ha6JIIOI[eHI/ISI, HCCIICA0BaHUs, OICHHUBATL NOCTOBCPHOCTL MOJTYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



MPOTrHO3UPOBATH BO3MOKHOC PAa3BUTHUC MPOLCCCA, 4 TAKIKC BbIIBUTATH IMPCAITIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, JAHHBIX, HEOOXOJIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HMH(POPMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh (OpMy MpeAcTaBlieHUss HHYOPMALIUY U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4l
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKESHHBIM YUUTEIEM WIN
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCTIPUHUMATEL ¥ (POPMYITHPOBATH CYKIICHUS B COOTBETCTBHH C YCIOBHSMHU W LEIIMU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOY PEIICHUs 3aa4yu, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0Jie 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOI TEMbI, IPOOIEMBI,
periaemMoit 3a71aun, BbICKa3bIBaTh UJIEH, HAIICJICHHBIC HA TTOMCK PEIICHHS], COMTOCTABIIATh
CBOM CYKJICHUS C CYXJACHUSIMH JIPYTHX YYaCTHUKOB AMANIOra, OOHAPYKUBATh pa3inyne
U CXOJCTBO TO3WIMNA, B KOPpPEKTHOU (opme (opMynupoBaTh pazHOTIACHs, CBOU
BO3PAKEHUS,

MPEACTABIATh PE3YJbTATHl PEIICHUS 3a]1auH, YKCIIEPUMEHTA, UCCIIEI0BAHMS, TIPOEKTa,
CaMOCTOSITENIbHO BbIOMpATh (POpMaT BBICTYIUICHHS C y4€TOM 3a7a4 MPE3CHTAIUH U
0COOEHHOCTEHN ayAuTOpUH;

MMOHUMATh M UCIIOIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U HHAMBUAYATIbHON pabOTHI pU
pelieHun yueOHbIX MaTeMaTUUECKHUX 3a/1a4;

MIPUHUMATH 11€JIb COBMECTHOM JIeATEIbHOCTH, TUITAHUPOBATh OPTaHU3alUI0 COBMECTHOM
paboThl, pacnpeaeNsiTh BUILI paboT, JOTOBAPUBATHCS, 00CYKIaTh MPOIECC U PE3yTbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B IPYIIIOBBIX (hopmax paboTsI (00Cyk1eHUs, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U APYTHE), BHITOIHATH CBOIO YacTh pabOThl M KOOPIUHUPOBATH CBOU JICUCTBUS
C IPYTUMU YJIeHAMU KOMaHJbl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/ia B OOIIHI MPOTYKT
M0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJrOPUTM pELIeHHs 3ajaud (MM €ro 4acThb),
BBIOMpPATh CHoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISA MPOIECca U PE3ysIbTaTa PEIIeHUs
MaTeMaTHUYeCKOM 3aJ1auu;
NPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OIICHUBATh COOTBETCTBUE pe3yibTaTa JEATEIbHOCTH MOCTABICHHON 1ETH U YCIOBUSM,
OOBACHATH IPUYMHBI JTOCTH)KEHHS I HEJOCTHKCHUS LIENTN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koumy oOyuenuss B 7 kJjacce OOydarlOUIMiiCS MOJNYYUT CJEIYIOIIUE TNpPEAMETHBIC
pE3yJIbTaThL:

Yucia 1 BLIYMCICHHUA

BeinonHaATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTe 3HaueHHs 4YHCIOBBIX BBIPAXKEHUN, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAUYEHHH JPOOHBIX BBIPAKEHUH, COAEpKAIMX OOBIKHOBEHHBIE H
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (POPMBI 3aMCH YUCEN K JIpYyrod (IpeoOpa3oBbIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

CpaBHMBATh U YIOPSIOYMBATh pallMOHAJIBHBIC YUCIIA.

OxpyrisTh uncna.

BbINoNHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCICHUHM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYpajIbHBIMU OKA3aTEISIMHU.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemate NpakTHKO-OPUEHTHUPOBAHHBIE 3a/layM, CBA3aHHBIE C OTHOIIEHUWEM BEJINYMH,
PONOPLUOHAILHOCTHIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJbTAThl pEIICHUs 3a7a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMM pacCMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxonute 3HaueHNs1 OyKBEHHBIX BBIPKEHUH MTPH 33JaHHBIX 3HAYEHUSIX NEPEMEHHBIX.

BeinonHsATe npeoOpa3oBaHusl 1IEI0I0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJI€HAa HAa MHOTOYJIEH M MHOTOYJIe€Ha Ha MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKHUTENS, TPYHIMPOBKH CIaraeMbIX, MPUMEHEHHUS! (OPMYJI COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUIeHHs pa3IMyHbBIX 3a1ad U3
MaTeMaTHKH, CMEXXHBIX MPEJMETOB, U3 PEATbHOMN MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHUIA.

YpaBHeHus1 M HEpaBEHCTBA

Pemate nuHeliHbIe YpaBHEHUS C OIHOM NepeMEHHOW, MpPUMEHss IpaBHja Iepexoja OT
UCXOJHOTO YpaBHEHUS K paBHOCWIBHOMY eMy. lIpoBepsiTh, SIBISETCA JIM YHUCIO KOPHEM
YpaBHEHMS.

[TpuMmensTH rpaduyeckre METOIbl IPU PELICHUN JINHEHHBIX YPAaBHEHUH U X CUCTEM.



[TonGupath mpUMepsI Map YUCEI, SBISIOLIMXCS PEIIEHUEM JTMHEHHOrO YpaBHEHUS € ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHUH C JIByMS IIE€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOW NpPSIMOH TOYKH, COOTBETCTBYIOLIME 3aJJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKINH Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod NpeAcTaBiIeHUS U aHAIW3a UHPOPMALMU, U3BIEKaTb U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydenuss B 8 kJiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIAE TPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE NPEICTABJICHUS O MHOXECTBE JACHCTBUTEIBHBIX YHMCEN JUIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pakaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOpPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJISTOP, BHIIOJIHATH IPE0Opa30oBaHus BIpaKEHHH,
CoJIepKalIMX KBaApaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcrnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
crene”ed umucia 10.

Auredpanyeckune BbIPaKeHHUs

[IpyMeHsTh TOHSATHE CTENEHH C IeJIbIM TI0Ka3aTelieM, BBIMOJHATh IPeo0pa3oBaHUS
BBIPAKEHMM, COAEPIKALIUX CTEIEHH C LIEJIBIM ITOKA3aTeNIEM.

BBINONHATE TOXJECTBEHHBIE NMPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH Ha MHOKUTEIH.

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUH JIJIS pElIeHUs pa3IMuHbIX 3a7a4 U3 MaTeMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIIbHON IIPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CHCTEMBI IByX YPAaBHEHUH C IBYMs IICPEMEHHBIMHU.

IIpoBOIUTE MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
NpUMEHEHHEM rpauyecKux MpeacTaBlIeHUH (YCTaHaBIMBATh, UMEET JIM yPaBHEHUE UM CUCTEMA
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).



[TepexoauTh OT cioBecHOW (GOPMYTHUPOBKH 3ajaur K €€ anreOpandeckodl Monenu C
MOMOIIBI0 COCTABIICHUS YPAaBHCHHSI WJIM CHCTEMbl ypaBHEHWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTh CBOWCTBA YHCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHON TEPEMEHHOW W HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHnMaTh ¥ UCIIONB30BATh (PYHKIIMOHAIBHBIC TOHATHUS U S3bIK (TEPMUHBI, CHMBOJIHUYECKUE
0003HaueHHMsI), OTIPENIEIATh 3HaUCHHE (PYHKIIUH 110 3HAYCHUIO apI'yMEHTa, ONPEICISITh CBOHCTBA
dbyHKIMH 10 e€ rpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y = kix, y = x2, y = x3y = |X|, y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduxky.

K koHiy oOyueHuss B 9 KkJacce OOydarONMiiCs MOJIYYHUT CICIYIONIUE MPEIMETHBIC
pe3yabTATHI:

Yucia ¥ BBIYUCTEHHSA

CpaBHHBATh U YIOPSIIOUYMBAThH PAllHOHAILHBIC ¥ UPPAI[HOHAILHBIC YHCIIA.

BbinonHsATe apudMeTHUecKue NSHCTBHSI ¢ pallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHATH BEIYUCIICHUS C UPPAIMOHATLHBIMHA YUCIIAMHU.

HaxomuTh 3Ha4YCHUS CTETNICHEH C IENBIMH ITOKA3aTeIsIMU M KOPHEH, BEIYUACIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHHIA.

OKpyriisiTh JIGHCTBUTEJIBHBIC YHUCIIA, BBIMOJIHATH MPHUKUAKY pe3yJibTaTa BBIYHUCICHUH,
OIICHKY YHCIIOBBIX BBIPAKCHHUM.

YpaBHeHUsI 1 HEPABEHCTBA

Pemath TMHEWHBIC ¥ KBaIpaTHBIC YPaBHEHUS, yPaBHEHUS, CBOIAIITUECS K HUM, TPOCTEHIIIHE
JIpOOHO-pallMOHANILHBIE YPABHEHHUS.

Pemath cuctembl IBYX JMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBIISICTCS JIMHCHHBIM.

Pemrate TekcToBBIe 3amaum  anreOpamyecKMM CrnocoOOM C TOMOMIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMHU.

[TpoBoauTH TpOCTEiilINe UCCIEA0BAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
MPUMEHEHUEM TpapUIeCKUX TPEICTABICHNN (YCTaHABIINBATh, IMEET JIM yPaBHEHUE WIIH CHCTEMa
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pEIICHHE
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemath cucTeMbl THHEHHBIX HEPABCHCTB, CHCTEMBI HEPAaBEHCTB, BKITFOUAIOITUE KBAIPATHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHe CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOH IMPSIMOH, 3alMCHIBATh
pelIeHne ¢ MOMOIIbI0 CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrio3naBath (GyHKITMHM H3y4eHHBIX BHIOB. [[0Ka3pIBaTh CXeMaTHYECKH PACTIOIOKEHUE HA

KOOPJMHATHOMH MI0cKoCcTH TpadukoB GpyHkImil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y= VX, Yy = |X|, B 3aBUCUMOCTH OT 3HAYCHUI KOAPPHUIIMEHTOB, OMUCHIBATH CBOMCTBA

G YHKIIHA.



Ctpouts W nM300pakaTh CXeMaTH4YeCKH TIpadUKH KBAaAPATUYHBIX (YHKIMHA, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacnio3naBate KBagpaTH4HYIO (GYHKIHUIO 110 (hOpMYJIe, IPUBOJUTH IPUMEPHI KBaPATUIHBIX
GYHKIMI U3 peaTbHOM KU3HU, GU3UKH, TEOMETPHUH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacno3naBate apu(MeTHUECKYI0 M T€OMETPUYECKYIO MPOrPECCHU MPH Pa3HBIX CIOCo0ax
3aJjaHus.

BBIMONHATE BBIYMCICHHS C HCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300paxkaTh 4ieHbI MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIUHATHON IIIIOCKOCTH.

Pemrate 3agaum, cBA3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIBHOCTSAMHU, B TOM YHCJIE 3a]1a4d U3
peanbHON KU3HU (C UCTIOJIB30BAHUEM KAIBKYIATOPA, HU(POBBIX TEXHOIOTHIH).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30BATETBHBIE
padoThbI padoThI pecypesi
1 Yucna u BelunclieHus. PammonanbHbIe o5 1 bub6nmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
2 Anrebpanyeckue BhIpaXKeHUs 27 1 E{tlgg?/(;:ee%iiorﬁﬂ £415090
bubnuoreka [IOK
3 YPaBHCHN H HCPABCHCTBA 20 L s/ eds00.NU71415090
bubmmoreka [JOK
4 Koopaunats! u rpaduku. OyHKInu 24 1 hitps://m.e dsc?(i).ru 17£415b90
bubnunoreka LIOK
S Hosropenne n 06odmenue 6 1 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOT'PAMME



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

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThbI padoThI pecypcb

1 Uucna u Beruncienus. KBajgparusie 15 bubmmoreka [JOK
KOPHHU https://m.edsoo.ru/7f417af8

2 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 bu6nunorexa LIOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8

3 AnreOpanyecKkue BbIpaKEHUSI. 5 1 bubmmorexa [JOK
KBagpatusliii TpéxuiieH https://m.edsoo.ru/7f417af8

4 AnrebpanyecKkue BbIpaKCHUS. 15 1 bubnnorexa [JOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8

5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubmuoreka [IOK
ypaBHEHU https://m.edsoo.ru/7f417af8

bubnmorexa LIOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8

bu6mmoteka IIOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8

bu6nunorexa LIOK
o DyHKuyH. THCIOBHIE QyHKLHH o https://m.edsoo.ru/7f417af8

bubnunorexa LIOK
10 losTopenne 1 obodmenHe 6 L https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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9 KJIACC

DJIEKTPOHHbBIE
(undgposBbie)
N KosmuecTBo yacos o0pa3oBaTe/ibHbIE
n/_n HaumeHnoBaHue pa3/ie/ioB U TeM IPOrpaMMBbI Ppecypcehbl
Kourpoubnbie IIpakTuyeckue
Bcero
padoThI padoThI
1 Yucina u Beruncienus. JlelicTBUTeNbHbIE YKClia 9 bubmmorexa LHOK
' https://m.edsoo0.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmnoreka [JOK
OJTHOH MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnnorexa [HJOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
> PyHiuHH 16 . https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
6 YucrioBble OCIE0BATENBHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6nmoreka [JOK
3HAHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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