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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneunBaeT U3y4eHUe IPYrux AUCLUIUINH, KAK €CTECTBEHHO-HAyYHOI'0, TAK U TYMaHUTapHOIO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, Crocode OTpaKEHUS MaTeMaTH4eCKOH HayKoW sSBIEHUH U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAayeCTB
MBIIUICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepXKIeHUs. OCBOeHHE Kypca ajireOpbl o0ecreyrBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYaroIIMXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IIeHNe M KOHKPETH3aIUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OOBEM CAMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSTEIbHOE pEUIeHHe 3ajay  SBJSIETCs — pealu3anueit
JeSITeIbHOCTHOTO TMPUHIINTIA 00yIeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Amnredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-METOAMYECKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «ANreOpandeckue BbIPAKEHUSN», «YPaBHEHHUS M HEPaBEHCTBA», «DYHKLHN.
Kaxnas u3 3TuX comepkaTeabHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHus: yueOHOTo Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CojiepKaTebHOM U CTPYKTYpHOH OCOOEHHOCTBIO YUeOHOTo Kypca «Amredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapakTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUS» CIYXKUT OCHOBOW [UIsl JajbHEHIero
U3y4eHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(GOopMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oO0pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M HUPPANMOHATIHHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O JEHCTBUTEIBHOM YHCIe. 3aBEPIICHUE OCBOSHHUS YHCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanne JByX anreOpauecKkux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHUpPOBaHUIO y  OOydaromUXCs
MaTeMaTHYECKOTo ammapaTa, HEoOXOIUMOTrOo IS peIIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
yuyeOHbI  MaTepuan TIpYyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  AunreOpa
JIEMOHCTPHUPYET 3HAYCHUE MAaTEMAaTUKH KaK s3BIKA JIJISl TIOCTPOCHUSI MaTEMaTHYECKHX MOJIeNeH,
OTIHCaHMsI TIPOIECCOB M SIBIICHUH peaabHOro mMupa. B 3amaun oOyueHus anredpe BXOIAT TAKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAMMOro, B YacTHOCTH, JJIs
OCBOCHMS Kypca HWH(GOpPMATHKH, M OBJIQJCHWE HABBIKAMU JIEIYKTHBHBIX pAaCCYXKICHUI.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
o0yyaromuMucs 3HaHUM 0 PyHKIMAX KaK BaKHEHIIeH MaTeMaTH4ecKOl MOZENIH Ul ONUCaHMS
U HCCIIeZIOBAaHUS Pa3HOOOpPA3HBIX IMPOLIECCOB M SIBIECHUI B mpuponae u odmectse. V3ydyeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONb30BaTh pa3IMuHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MAaTEMaTHUKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIbTYPBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AnreGpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3Jielibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«Anrebpanyeckue BbIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3ydenue yue6HOTro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBbYYEHUA

7 KJIACC

Yucia ¥ BLIYMCICHHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apolel K
apyroi. IloHsATHE palMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHUE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yrcen. ApudMeTHuecKue IeHCTBUS ¢ pallMOHAIBHBIMU YHMCiIaMU. Pemienue 3aiaq U3 peaabHOU
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJelieHUe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/EICHHUS, 3aUCh OOIBIINX Yncen. [IponeHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE MPOIEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILCHTHI, PEIICHHE 3a/1a4 M3 PEaTbHOM
IIPAKTHKU.

[TpuMeHeHrEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

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

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMEHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus o ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKACCTBEHHO paBHBIC
BBIpQXEHUSI, IIPaBUJIa MIPEOOpPa30BaHUs CyMM U MPOM3BEIEHU, MpaBUia PacKpbITUs CKOOOK U
IPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl 1 MHOrouwieHbl. CteneHb MHorouieHa. Clio)keHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT Pa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTEH.

YpaBHeHHUs M HEPABEHCTBA

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

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHUH. CocTaBl€HHME YpaBHEHUH IO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs NEepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHue cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 € TOMOILBI CUCTEM YPaBHEHU.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTostHue Mexny IByMs
TOYKaMHU KOOPAMHATHOU IIPSIMOM.

[TpsamoyronbHas cucrema koopauHat, ocu Oxu Oy. AOGcmucca ¥ OpAMHATA TOYKH Ha
KOOpAMHATHOM IuIocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papuk ¢ynkuuu. CpoiicTBa (QyHKUIHUH.
Jluneitnas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KIIACC
Yuciia 1 BbIYUCICHUA
KBanpatHslii kopeHb u3 uwncna. Ilonstue 00 wuppammoHanbHOM uucie. JlecsTuyHbie
NpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBoMcTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH M MX



IPUMEHEHHE K IpPeoOpa30OBaHUIO YKCIOBBIX BBIPRKEHUH M BbIYMCIEHUSAM. [lelicTBUTENbHBIE
YHCIIA.

Crernens ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anredpanyeckue BbIPaKeHUS

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OcCHOBHOEe CBOHCTBO anreOpandeckoit apobu. CioxkeHue,
BBIUYUTAHNE, YMHOKEHHE, JIeJCHNEe airedpandeckux ApoOeil. PammonanbHble BBIpQXKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCS K JIMHEHHBIM H KBaapaTHbIM. [Ipocteiimme npoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpaBHEHUH C JBYMs IlepeMEHHBbIMU. [IpuMepbl pemeHus CucTeM HENMHEMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3aJau anreOpandeckuM CriocoOOM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. OGnacTb onpereseHuss 1 MHOXKECTBO 3HaueHUH pyHkuu. CriocoObl
3amanus QyHKIUH.

I'padux Qynxmun. UYrenue cpoictB ¢(yHKImH 1o e€ rpaduxy. Ilpumepsr rpadukos
(GYHKLUH, OTpaXKaIOLIMX peaIbHbIEe POIIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpadpuxu. Oynkuun y = X2,y = X3,y = X, y=|X|. I'padmueckoe perieHre ypaBHEHUIH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PanyonanbHble 4Kcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACUCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
JIecsTHUHble  OpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOMN MPSIMOM.

CpaBHEeHUE JEMCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JCHCTBUTEIBHBIMU
qHCIIaMHU.

Pa3mepsl 0OBEKTOB OKpYXKaroOIIero MHpa, IIUTENBHOCTH IPOLIECCOB B OKPYKAIOIIEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrieHue Yuced.
[Tpukuaka v oLeHKa Pe3yIbTaTOB BEIYUCICHHM.

YpaBHeHHUs1 M HEpaABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpPETbed U 4YETBEPTOM CTEIEHEN
Pa3I0KEHUEM HAa MHOKHUTEIIH.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemenne TEKCTOBEIX 3a1a4
areOpanyecKuM METOIOM.



VYpaBHEeHHE C IBYMs TEpEeMEHHBIMU M ero rpaduk. Pemienuwe cucreM ABYX JIMHEHHBIX
YpaBHEHUM C JBYMsl INEPEMEHHBIMU. PemieHne cucrteMm ABYyX YpaBHEHHUM, OJTHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cTemneHu. ['paduueckass MHTEpPIpETaLUs CUCTEMbl YpaBHEHUHN ¢
JIBYMsI [IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3aj1au alNredpandeckum crocoOom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OAHOM IEPEeMEHHOW. PemeHue cuUCTEM JIMHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHble HepaBeHCTBa. ['padumyeckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanparnunast ¢yHkmus, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyrkrmit: Y = kX, y = kx + b, y = kix, y = x3, y = VX, y = ||  ux cBoiicTsa.

Yucii0Bble NMOCIEI0BATEIBLHOCTH U NPOrPECcCUH

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmynoit u hopmynoit N-ro 4ieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynbsl  N-ro  4IeHa
apupMeTUYECKON U FreOMETPUUECKON MPOTrPECCHil, CyMMBbI IIEPBHIX NUJICHOB.

N300pakeHre WICHOB apu(METHUECKOW M TEOMETPUYECKON MPOrpeccHid TOYKaMU Ha
KOOPJAMHATHOMU IJIOCKOCTU. JIMHENHBIN 1 3KCIOHEHIMAIbHBINA POCT. CII0KHBIE POLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoOCTHBIE PpPe3yabTaThl OCBOCHHS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpakIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaM3allid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYyp TPaKIaHCKOTO o0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUYECKUX IMPUHIIAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/7a4 MaTeMaTUYeCKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTrO 00pa30BaHUs Ha MPOTSIKEHUU BCe
JKU3HM JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUAYAIBHONW TpPAaeKTOPHH OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKIEHUM, YMEHUIO BUIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIEH B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(depbl YelIOBEYECKOW [eATeNbHOCTH, JTanoB €€ pa3BUTUS U
3HAUMMOCTH JJIs1 pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJIbTypOH KaK CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATEIbCKOM JIeATETbHOCTH;

6) ¢usnueckoe BocnUTaHMe, (opMHupOBaHHMe  KYJBTYPbl  3A0POBbS H
3MOLUOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAHHWS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA pedrexcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEH Ha MPUMEHEHWE MaTEeMaTHYECKHX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpeabl, MIAHUPOBAHUSA IOCTYIKOB M OLIEHKM HMX BO3MOKHBIX
MOCTIEACTBHIA ISl OKPYXKAIOMIEH Cpe/bl, OCO3HAHUEM TI00AILHOTO XapaKTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAJIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HEO0XOIMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWM, B TOM 4uclie (OPMYIHPOBATH UJICH,
IIOHATHUSA, TUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallUMIO, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMbIE PEHICHUS WU
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA

Bba3oBble Jioruyeckue aeiicTBUS:

® BBIBIATh M XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKUM MATEMaTU4YECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHUPOBATH OMpEIeNICHUs MOHSITUH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3a;

® BOCIPHHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIABIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (paKTax,
JNaHHBIX, HAOMIOACHMSIX W YTBEPKACHUSX, Mpe/iaraTb KpPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYHL;

e JlelaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30bupaTh JOKa3aTeJbCTBA MaTEMaTHMUECKUX YTBEpPXKJIEHUM (mpsMble U OT
HIPOTHBHOTO), IIPOBOJUTH CaMOCTOSITENIEHO HECJIOKHbBIE JI0Ka3aTenbCcTBa
MaTeMaTU4ecKuX (HaKTOB, BBICTpAaUBaTh apPryMEHTAlUIO, NPUBOAMUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOAAMIMNNA ¢ YYETOM CaMOCTOSTENbHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

® CIOJB30BaThb  BOIPOCHI  KAaK  MCCIEAOBATENbCKUM  MHCTPYMEHT  IIO3HAHMS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobuemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHOe, (OpMHUPOBATh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECIIOXHBIH SKCIIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE IO YCTAHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYeCKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Yy COOO0M;

® CaMOCTOATENHHO (opMyaupoBaTh OOOOIIEHUS W  BBIBOABI IO  pe3yjibTaTam
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEIOBAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHUIA;



MMPOrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NTPOLECCCA, 4 TAKIKC BBIABUTaATh NPCATIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELLIEHNUs 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH HH(OPMAIIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh opMy MpecTaBiieHUss UHPOPMALMK U UIUTIOCTPUPOBATH pPEIllaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBbIEYyHUBEpPCAJIbHbIEyYeOHbIeeliCTBHS:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXK/IEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIEISIMU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELIEHUs 3aa4l, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0J1e 00CYX/IeHHUS 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAaeMON TEMBbI, MPOOIEMBI,
pemiaeMoil  3ajauM, BBICKA3bIBaTh WJEHM, HALEJIEHHbIE HA IIOUCK PpELICHMS,
CONOCTABIIATh CBOM CYXKJIEHHUS C CYXKICHUSAMH JAPYIMX YYaCTHUKOB JIHAJIOTa,
0oOHapyXUBaTh PA3IMUUE U CXOJICTBO MO3UIIHI, B KOPPEKTHOU dhopMme popmynrpoBaTh
pa3HorIacusi, CBOU BO3pPaKEHUS;

MIPEACTABIIATh PE3YJbTATHl PEIICHUS 3a]1auM, YKCIIEPUMEHTA, UCCIIEI0BAHMS, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C y4€TOM 3ajqad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOpUH;

NOHMMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHIUBUAYAIbHOW padOTHI
IIPU peIIeHNnU y4eOHbIX MaTeMaTHUECKUX 3ajiay;

IPUHUMATH 11€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIINI0 COBMECTHOM
paboThl, pacmpenensTh BHAbI pabOT, JOroBapuUBaThCA, OOCYXKIaTh IMpoOLEcC H
pe3yiabTaTr paboThl, 06001aTh MHEHHS HECKOJIBKUX JIOIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3rOBBI€ IITYPMBI M JIPYTHE), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH
CBOM JIEHCTBUS C JAPYTUMH YJ€HAMH KOMAaH[Ibl, OLIECHUBATh KaueCTBO CBOEr0 BKJIaJa B
00N MPOYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHuss ¢ y4€TOM HMMEIOLIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUAHThl PELIEHUN C y4ETOM
HOBOW MH(OpMaInu.

CﬂMOKOHTpOJ’Ib, IMOLMOHAIbHBINUHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTa peleHus
MaTeMaTUYeCKOU 3a/1auu;
MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH NPHU PEIICHUU 3a/7a4d, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;



® OLICHMBATb COOTBETCTBUE pPe3ysbTaTa AEATEIbHOCTH IIOCTABJICHHOM LICJIM U YCIOBUAM,
OOBSICHATh MPUYMHBI JOCTHXKEHMS WM HEJOCTHD)KEHUS 1ell, HaXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJjacce OOydarOUIMiics MONYYHUT CIEIYIONIUE IMPEIMETHBIE
pE3yJIbTaThL:

Yuciia 1 BLIYMCICHHUA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxomuTe 3HaueHMs] YHCIOBBIX BBIPAKEHHM, MPUMEHSTH PAa3HOOOpPA3HbIE CHOCOOBI
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JpPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHbBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0HOM (POPMBI 3amUCH YUCEN K ApYyroi (IpeoOpa3oBbIBaTh JECATHUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTs uucna.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCICHUH, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaXEHUI. BBINOMHATE AEMCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOILICHUEM BEJIWYMH,
IPONOPLUOHAILHOCTHIO BEIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 3a7a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

AuredpanyecKkmne BbIPaKeHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0o MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BbIPAXKEHHM MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl 1IEI0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHA HAa MHOTOYJIEH M MHOTOYJe€Ha Ha MHOTOYJIEH,
NPUMEHSTH (HOPMYIIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3iaoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOKUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHEHUs (HOpMyT COKpam&éHHOTro
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHUII.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars sMHEliHbIE ypaBHEHMsI C OAHOM IEPEMEHHOM, NMPUMEHsS IpaBHia IEpexoja OT
UCXOJHOIO YypaBHEHUS K DPABHOCWIBHOMY eMy. [IpoBepsATh, SBISIETCS JM YUCIO KOPHEM
YpaBHEHHUS.

[TpuMmensTH rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH M X CUCTEM.



[TonGupats mpuMepsI Map YUCed, SBISIOUIMXCS peIIeHUEM JTMHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpadHK JIMHEHHOTO YpaBHEHHUS C JABYMS
HEPEMEHHBIMHU, NOJIb3YACh I'PpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTreMbl IByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CUCTEMY JMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpEMs, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpadudeckuil crocod NmpeicTaBiIeHUs M aHAIW3a UHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(UKOB pealbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyuenuss B 8 kJiacce OOydarOIMICS MOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BbIYUCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIMX M MaJIbIX YMCEJI C MOMOIIbIO JECATUYHBIX IpoOeil u
crene”en uucia 10.

AuredpanyecKkne BbIPaKeHUS

[IpuMeHsTh TOHSATHE CTENEHH C IIeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHHI, COIEPIKALUX CTENEHH C LIETIbIM MTOKA3aTeIeM.

BBINONHATE TOXJIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHANBHBIX BBIPAXEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW s pEIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEAJILHOM TPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHbBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

ITpoBoaMTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHUCIIE C
NpUMEHeHHEeM TIpadUUecKuX TpeACTaBIeHUu (yCTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
cucTeMa YpaBHEHUI pelleHH s, €ClIi UMEET, TO CKOJIBKO, U IIpoYee).



[TepexoauTh OT CIOBECHOW (OPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJeNu C
MOMOIIBI0 COCTABIICHUS YPAaBHCHHS WM CHCTEMbl YypaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a1a4H TIOJTyYEHHBINA PEe3yIbTaT.

[TprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OILICHKH, PEllIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U WX CHCTEMbI, JaBaThb TIpadUUYECKyl0 HILTIOCTPALNIO
MHO>KECTBa PEUICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[lonumate ¥  HUCHONB30BaTh (YHKIUOHANBHBIE TOHATHS W S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAYEHHUS), ONPEACNATh 3HAYeHHE (PYHKIMHM IO 3HAYCHHIO apryMEeHTa,
OTIPEICNIATh CBOMCTBA (PyHKIMH 110 €€ TpaduKy.

Ctpouts rpaduKu 3JIeMEHTAPHBIX QYHKIIMA BHJIA:

y=kix,y =x% y=x%y =X, y = Vx, onucsiBath CBOICTBA YHCIOBOH (PYHKLHM 110 €&
rpaduky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics MOMYYHUT CIEAYIOLUIUE IpEeIMETHBIC
pE3yIbTaThI:

Yuciia 1 BEIYHCTEHHSA

CpaBHUBATH U YIIOPSAIOYNBATH PAIIMOHAIBHBIE M UPPANMOHALHEIC YUCIIA.

BremonusaTe apudmeTrueckue ISHCTBUS C PallMOHAIBHBIMU YHCIAMH, COYeTas YCTHbIC U
MUChbMEHHBIC TPUEMBI, BBHITIONHATH BRIYUCICHUS C UPPAIIMOHATBHBIMU YHCIIAMH.

HaxoauTh 3HaueHusi CTeNeHel ¢ HeNbIMU MOKa3aTeIsIMI U KOPHEH, BHIUUCIIATH 3HAUCHUS
YHUCIIOBBIX BBIPAKCHHM.

OKpyrisITh JCUCTBUTEIBHBIC YHCIIA, BBITIOIHATH NPHUKHAKY pe3yJbTaTa BBIYMCICHHIA,
OIICHKY YHCIIOBBIX BBIPQKEHUU.

YpaBHeHHUs M HEPABEHCTBA

Pemarr nuHEHHBIE W KBaJpaTHBIE YPaBHCHHS, YypaBHEHUS, CBOSIIAECS K HUM,
npocTeiiye ApoOHO-palliOHAIbHBIE YPAaBHEHUS.

Pemarh cuctemsl IBYX JIMHEWHBIX YpPaBHEHHMH C JBYMS MEPEMEHHBIMU U CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OHO yPaBHEHUE HE SBIISETCS JIMHEUHBIM.

Pemarh TekcTOBBIE 3ajauu  anreOpaldecKWM CIIOCOOOM C TIOMOIINBIO COCTAaBJICHHUS
YPaBHEHUS WM CHUCTEMBI IBYX YPAaBHEHUH C IBYMS TICPEMEHHBIMH.

[TpoBoauTH MpOCTEiiiMe UCCIeAOBaHNUS YPAaBHEHUN U CUCTEM YpPaBHEHHI, B TOM YHCIE C
NpPUMEHEHHEeM TpaUuecKux TMpeAcTaBiIeHui (yCTaHAaBIMBAaTh, MMEET M YypaBHEHUE WIU
CUCTEMa YPaBHCHHM PEIICHUs, €CIIH UMEET, TO CKOJIBKO, U TIpoYee).

Pemate nuHElHBIE HEpaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXkaTh peIIeHUE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3alTUCHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pematp cucTeMbl JHHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300paKaTh PENICHHE CHUCTEMBI HEPABEHCTB HA YHCJIOBOW MPSIMOM,
3aIACHIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrio3naBaTh (GyHKIIMH H3yICHHBIX BHIOB. [I0Ka3bIBaTh CXeMATHYECKH PACIIOIOKECHHE Ha

KOOPIMHATHOM TI0CKOCTH rpadukos pyHKimit Bua: y = kx, y = kx + b, y = k/x, y = ax® + bx +
¢,y =% y=+x,y = |x|, B 3aBHCHMOCTH OT 3Ha4CHHMII KOO)DHUIUEHTOB, OMICHIBATH CBOHCTBA

byHKUINH.



Crtpouts 1 n300paXkaTh CXeMaTH4YeCKH TpadUKH KBAAPATUYHBIX (YHKIUH, ONHMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIMIO 10  (Gopmyie, TPUBOAUTH  IMPUMEPHI
KBaJIpaTUYHBIX (QYHKINH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YuciioBble MOCI€10BATETLHOCTH U POTPECCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MPU PasHBIX CIIOCOOax
3aJjaHusl.

BBIMONMHATE BBIYMCICHHUS C HUCIOIB30BaHUEM (GOpMya N-ro 4YieHa apudmMeTndecko u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YHCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 33]a4d
U3 peasibHOM KHU3HH (C UCIOIB30BAaHUEM KAJIBKYISATOpa, HHU(PPOBHIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

Nenm/m  HaumMeHoBaHHMe pa3esioB M TeM KosnuuecTBo 4acoB DJIeKTPOHHbBIE
nporpamMmmsl Bcero KonTpoabHbie Mpaktuyeckne (UWH(PpPOBBHIE)
padoTsI padoTsI odpa3oBaTebHbIEpPeCyPC
bl
1 Yucna v BeruncieHus. PanrmonanpHbIC 25 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
2 AnrebpanyecKHeBbIPAKEHUS 27 1 bubnunoreka [JOK
https://m.edsoo.ru/7f415b90
3 YpaBHEHUs 1 HEPABEHCTBA 20 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. OyHkium 24 1 bubnuotexa [JOK
https://m.edsoo.ru/7f415b90
5 [ToBTOpenue u 06001IEeHE 6 1 bubnuoreka [IOK
https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (mmdposbie)
Ne n/m Kourposbnbie  IIpakTuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 Bubmmorexa IOK
https://m.edsoo.ru/7f417af8
5 Ywucia u BeraucieHus. CTeneHs ¢ HeNbIM 7 bu6nmorexa LIOK
HoKa3aTeaeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkrue BBIPAKCHHSL. 5 1 bubmmoreka [JOK
KBagpatHeiii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKueBhIPAKCHUS. 15 1 bubmmoreka [JOK
Anredpanueckasipoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus v HepaBeHcTBa. KBagpaTHbie 15 1 bubanorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubmuoreka [IOK
6 . 13
ypaBHCHHA https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.eds0o.ru/7f417af8
8 Oyakuuu. OCHOBHBIE TTOHATHUS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 DymKupH. THCIOBbIC QyHKIHH o https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
10 HosTopenne n 0bodumerHe 6 L https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOT'PAMME




9 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM IMpakTuuecku (mmdposbie)
n/n NMPOrpamMmbl Bcero Konrpoapurie e o0pa3oBaTe/ibHbIE
padoThI
padoThI pecypcbl
1 Yucna v BelunciieHus. JleiCTBUTENbHBIE 9 bubmmoreka [JOK
qucna https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubanorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
> Gyt 16 ! https://m.edsc];]é).ru/7f419d08
6 YHCII0BBIENIOCTIE OBATENBHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6odIIEHKE, 18 1 bubmmoteka IIOK
CHCTEMAaTU3aALUA3ZHAHUI https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

1. Maremaruka. Anrebpa: 7-i knacc: 6a30Bblif ypoBeHb: yueOHHK, 7 kinacce/ Makapsiues FO.H.,
Munaok H.I'., HemxoB K.M. um npyrue; mox pen. Temskosckoro C.A.,  Mocksa:
[Tpoceemenue, 2023

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Maremaruka. Anredpa: 7-9 kiacc: 6a30BbIi ypOBEHB: METOIMISCKOE TOCOOHE K MPEAMETHON
JUHUH Y4eOHUKOB 10 anredpe 7-9 knacc/ Maxkapsrues FO.H., Munatok H.I'., Hemkos K.U. u
npyrue — Mocksa: [Ipocsemienue, 2023

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bub6muoreka IOK https://m.edsoo.ru/7f415b90

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

https://m.edso0.ru/7f419d08
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