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HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreunBaeT U3y4yeHue JIpyrux AUCLHUILINH, KaK €CTECTBEHHO-HAyYHOI'0, TAK U T'YMaHUTapHOIO
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PazButne y oOydvamomuxcs Hay4yHBIX TIPEACTABICHUH O TPOUCXOXKIECHHH M CYIIHOCTH
anreOpanyeckux aOCTpakIHid, crmocode OTpaKEHUS MaTeMaTWYeCKOM HayKol SBJICHUH U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KA4ECTB
MBIIUICHHS], HEOOXOAMMBIX Ui aJalTallid B COBPEMEHHOM IH(poBoM olmiecTBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (GOPMYIHPOBaTh yTBepKIeHUs. OCcBOeHUE Kypca aireOpbl odecrneunBaer
pasBUTHE JIOTHYECKOTO MBIIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHe 3ajad  SBJISeTCs — peajau3alnuent
JeSITeTLHOCTHOTO TIPUHIIUTIA O0YYEHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeNbHO-METOAMYECKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BBIPAXKEHUA», «YPaBHEHHS M HeEpaBEHCTBa», «DyHKIUN».
Kaxnas 3 3TuX conepkaTeabHO-METOANYECKHIX JIMHUI pa3BUBACTCA HA MPOTSHKCHUU TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B xone n3yueHus yueOHOTo Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH PacCyXJaTh, HCIOIb30BATH TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lielax MaTeMaTHYecKOro OoOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEMaTHYeCKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUe€OHOTO Kypca «Aniredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuM «Yucina W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHEHIero
U3yYeHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYArOMIMXCS JOTMYECKOTO MBIIIICHHUS,
(GOpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHSA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIero 00pa3oBaHWsl CBSI3aHO C PAMOHATIBHBIMH W MPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM YHKCie. 3aBEPIICHHE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanue JByX anreOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKEHUA» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (QOPMHUPOBAHHIO Yy  OOyYarommxcs
MaTeMaTHYECKOTo amrmapaTra, HEOOXOIUMOTO IS pelIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOrO 0011ero oopa3oBaHus
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BhIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEeMAaTHKH KaK sI3bIKa JUTS MOCTPOSHHSI MAaTEMAaTHIECKUX MOJICTICH,
OIIHCAHMsI TIPOIECCOB M SIBIICHUH peaabHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHeiee pa3BUTHE aIrOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOTo, B YacTHOCTH, IJIs
OCBOCHMS Kypca HWH(GOPMATHKH, M OBJIQJICHHE HABbIKAMM JEIYKTUBHBIX PpaCCYKICHHMA.
[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.



Copepxanne  (QyHKIMOHAIbHO-TpadUYEeCKOW JIMHMM  HAlEIeHO Ha  [OJIyYeHHe
00yJarmUMUCs 3HaHUN 0 QYHKIMAX KaK BOKHEHIIEH MaTeMaTHUECKON MOJIEN JJisi ONMUCAHUS
U HCCIICNOBAaHUSI PAa3HOOOPA3HBIX MPOIECCOB M SBJICHHWN B Mpupoje U obmiectBe. M3yueHue
MaTepuana CrocoOCTBYeT pPAa3BUTHIO Yy OOy4YaloOIIUXCsl YMEHHUS MHCIIOJIb30BaTh pPa3UYHbIC
BBIPAa3UTEIbHBIE CPEJICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHHE TIPEJCTABICHUN O POJIM MATEMATUKH B Pa3BUTHH [IUBUIN3AIIUU
U KYJIbTYpHI.

CormacHo yudeOHOMY IUlaHy B 7-9 Kjaccax H3y4yaeTcss y4deOHBIM Kypc «Auredpay,
KOTOpPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3jieiibl coiepkanus: «Hucnaa v BBIYUCICHUA»,
«AnreOpandecKkue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3yuenne yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3

yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBbYYEHUA
7 KJIACC

Yucia ¥ BbIYMCICHHA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMmbl 3amucu Apoleilt K
npyroi. IloHsTHE palMOHaIBLHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALlOHAJIBHBIX
yucen. Apudmerndeckue IEHCTBUS ¢ PallMOHATIBHBIMY yuciIaMu. Perienue 3aiaq U3 peaabHOU
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHb ¢ HaTypajbHBIM IOKa3aTelIeM: ONpEJeNICeHUE, IpeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
JpoOu B BUJIE NPOLIEHTOB. TpU OCHOBHBIE 33[a4d Ha IPOLIEHTHI, PELIEHNE 3aad U3 pealbHOU
IIPAKTUKHU.

[TpuMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3I0KEHNE HA MHOXKMTEIN HATypaIbHbIX YUCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIHI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIp@)KEHUS, TPaBUIIa NPeoOpa3oBaHUs CyMM M IPOM3BEACHUI, NMpaBUila PacKphITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpHowienbl 1 MHOrouwieHbl. CteneHb MHorouseHa. Clio)keHHe, BBIUUTAHUE, YMHOXKEHUE
MHOro4eHOB. DopMynbl COKpAIIEHHOTO YMHOXKEHHS: KBaApaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI 1 HepaBEeHCTBA

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

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW JMHEWHOrO YpaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBHUIO 3agaud. PerieHue
TEKCTOBBIX 33J1a4 C TIOMOIIIbIO YPAaBHEHUH.

JluHeliHOe ypaBHEHHE C JABYMs NEpeMEHHBIMH M ero rpaguk. Cuctema JIBYX JMHEHHBIX
yYpaBHEHMH ¢ JBYMs NepeMeHHbIMH. PelieHne cucreM ypaBHEHHMH crocoOOM MOACTaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3ajjayd ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha npsmol. UucinoBele NpoMEXYTKH. PaccrosiHMe Mexnay IByMs
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[IpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHAaTa TOYKH Ha
KOOpAMHATHOM IuiockocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemieHne TMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUI.

8 KJIACC

Yuciia 1 BLIYUCJIECHUA
KBanmparueiii kopenb u3 uymcna. lloHarue 00 wuppanvoHaibHOM 4wmcihe. JlecaTudHbIE
MPUOJIMKEHUST UPPAITMOHATIBHBIX uncesl. CBOMCTBa apu(METHUECKUX KBAIPATHBIX KOPHEH M MX



IpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXEHHH M BBIYUCIECHUSM. JlelicTBUTEIbHBIE
qHClIa.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCa.

AulredpanyecKkue BbIpaskeHUs

KBagparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanueckas aApoOb. OCHOBHOE CBOWCTBO anrebpanyeckoi apoou. CrokeHwue,
BbIUMTAHUE, YMHOXKEHHE, AelieHUue aiaredpandyeckux apoOeil. PanuoHanbHble BBIPAXKEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHM#, cBogAIIMXCA K JIMHEWHBIM W KBaapaTHbIM. [lpocreiimme npoOHO-
paloHaIbHbIE YPaBHEHUS.

['paduueckass uHTEpHIpEeTAUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpaBHEHUU C OBYMs MepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeNMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Perenrie TeKCTOBBIX 33124 aNredpandeckum crocooom.

UucnoBple HeEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCUbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOM. CHCTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUUHA

[Tonstne ¢pynkuuu. OOMacCTh ONMpeaeseH!s] 1 MHOKECTBO 3HaueHHH (pyHKIH. CriocoOb!
3a1aHus QYHKIIHA.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumeps rpadukon
GyHKIMI, OTpa)arouX peaabHble TPOILECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYI0 U OOpPaTHYIO MPOMOPIHMOHATBHBIE 3aBHCUMOCTH, HX
rpaduxu. OyHkuun y = X2,y = X3,y = VX, y=|x|. I'paduueckoe perieHre ypaBHEHUI U CUCTEM
YpaBHEHUM.

9 KJIACC

Yucaa 1 BIYMCTIEHUS

PanmonaneHbpie yncia, UppaloOHAIbHBIE YKCIIa, KOHEYHbIE U OECKOHEYHBIC JIECATHUYHbIE
npoOu. MHOXECTBO [E€HCTBUTENBHBIX YHCEN, JEUCTBUTENIbHBIC YHCJIa Kak OECKOHEUHBIE
JIecATHUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOU.

CpaBHEeHHE NEHCTBUTEIBHBIX YHCEN, apUPMETHUYECKHUE NEUCTBUS C ACHCTBUTEIHLHBIMHU
YHCJIAMHU.

Pa3mepbl OOBEKTOB OKPYXAIOIIETO MHPA, JIUTEIBHOCTh IMPOIECCOB B OKPYXKAIOIIEM
MHpE.

[Tpubmmx€HHOE 3HAaYEHWE BETWYUHBI, TOYHOCTh MNpuOMmKeHus. OKpYIJICHHE 4Yuced.
IIpuknka v OLlEHKa pe3yIbTaTOB BEIYUCICHUMN.

YpaBHeHHUs M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASAILNUXCS K TUHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCS K  KBaJpaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pemieHuss ypaBHEHUM TpeTbeld M YETBEPTOM CTENEHEH
Pa3JI0)KEHUEM Ha MHOKHUTEIH.



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

VYpaBHeHHE C ABYMS MEpPEeMEHHBIMU U ero rpaduk. PemeHuwe cucrtem ABYX JIMHEHHBIX
YpaBHEHUN € JBYyMsl NEpEMEHHbIMU. PelieHune cucreMm JBYX YypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PelieHue cucTteM JMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHoW. KBaapartnele HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoictBa. [lapaGoma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dynkmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, n ux cBoiicTa.

YuciioBble MOCI€10BATEILHOCTH H IPOrPeccuH

[ToHsiTHEe YKMCIIOBOM MOCIEAOBATEIILHOCTU. 3aJaHUe TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmyioit u GopmyIoi N-ro dieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynbsl  N-ro  4YjIeHa
apuQMeTHUYECKOI U TeOMETPUUECKOM MPOTrPECCHiA, CyMMBI MIEPBHIX N YJICHOB.

N300paxeHne 4ieHOB apuU(PMETHUECKOH W TeOMETPHUYECKOW MpOorpeccuii TOYKaMu Ha
KOOPJMHATHOMN MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

JInyHoOCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpar
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHUMCKMX MAaTEMaTUKOB H POCCHUCKOU
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHCHHUIO OOSI3aHHOCTEH TpaKIaHWHA M peallu3allid ero Ipas,
MPEACTABICHHEM O MAaTEMaTHUYECKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUM
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B AEATEILHOCTH YIEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HM JIJIS1 YCTIETHOM Mpo(eCCHOHATBHON EATeTbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K SMOIIMOHAIBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTEMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSA YEJIOBEKa, MPUPOJLI W OOIIeCTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHHUS MHUpPA, OBJAJACHUEM MPOCTCUIIMMH HaBbIKAMU
HCCIIEIOBATENIbCKOM JIEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopmMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYH s :

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUS B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 370POBOTO 00pasa >Ku3HU (310pOBOE MUTAHHE, COATTAHCHPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) IKoJI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIMEeH HAa MPUMEHEHHWE MaTEeMaTHYECKUX 3HAHUM NJIs pelIeHus 3ajad B 00JacTu
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TI00AILHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U ImyTel UX peleHus;

8) ajanTanust K MN3MEHAIOLUMCS YCJI0OBUAM COLMATBHON M NPUPOAHOH Cpelbl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEICIEHHOCTH, MOBBIIMICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTU 4€pe3 IMPAKTUYECKYIO IEATEIBbHOCTh, B TOM YMCIIE YMEHUE YUYUTHCS y IPYTUX
Jro/iel, MpUoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIUHU W3
OIbITa IPYTHX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie (GOopMyIHpOBaTh UJEH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHUAX, B TOM UYHUCIIC paHEe HEH3BECTHBIX, OCO3HABATh
Jne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TpeOylOLIUIl KOHTPMEp, KOPPEKTUPOBaTh HPUHUMAEMble pEIIEHUS U
neicTBus, GOPMYIUPOBAThH U OLIEHUBATH PUCKH U TOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Bba3zoBble Jioruyeckue eiicTBUS:

® BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIENCHUs MOHSITUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALIMU, OCHOBAHUS JJIsi 0000IICHUS
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOI0 aHAIN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

®  BBIBIATH MaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUNs B (paKTax,
JAHHBIX, HAONIOJIEHUSIX U YTBEPXKACHUSAX, MpeajiaraTb KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa30dupaTh J0Ka3aTeNbCTBA MAaTEMaTHMUECKUX YTBEPXKIEHUM (TpsMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEJIbHO HECJIOKHbIE JI0Ka3aTeNbCTBA
MaTeMaTU4ecKknX (aKkTOB, BBICTpAUBATH AapTyMEHTAIMI0, TPUBOJUTH NPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3amauu (CpaBHHMBATHh HECKOJIBKO BAapUaHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHbIX
KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue A1eHCTBHA!

® JCIOJIb30BaTh  BOIPOCHl  KAaK  HCCIEAOBATEIIbCKUM  HMHCTPYMEHT  MO3HAHUA,
dbopmynupoBath BOIIPOCHI, ¢bukcupymomue IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOKHBIH SKCIIEPUMEHT,
HeOOJbIIOE HCCIE0BAaHUE TI0 YCTAHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIOJICHNS, UCCIIEIOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJIOB U 000OIICHMIA;

® [IPOrHO3MPOBATh BO3ZMOXHOE Pa3BUTHUE MPOLIECCA, a TAKXKE BBIIBUTATh MPEANIOIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.



PatGora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTHh MH(OPMALMU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHUs 3a]1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHGPOPMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (OpMy MpecTaBiIeHns HHPOPMALIMK U UIUTFOCTPUPOBATH pPelllaeMble 3a1a4u
CXEeMaMH, IuarpaMMaMH, HHOU rpapuKoi U MX KOMOMHAIIMSIMH,

OLICHUBATh HAJAEKHOCTh MHGOPMAIIUU O KPUTEPUSM, MPEATIOKEHHBIM YUUTENIEeM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSMH U LEISIMHU
oOlIeHusi, SICHO, TOYHO, T'PAMOTHO BBIpaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY pEIleHus 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0J1e 00CYX/IeHUS 33aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMBbI, IPOOIEMBI,
pemiaeMoil  3ajauM, BBICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMOCTABJISITh CBOU CYKIEHHUSI C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHAJIOra,
0oOHapyXUBaTh Pa3IMUUE U CXOJICTBO MO3UIIHIA, B KOPPEKTHOU dopme popmynupoBath
pa3HorjacHsi, CBOU BO3PAKEHUS;

MPEJICTABIIATh Pe3yNbTaThl PEUICHHs 3a7aud, IKCIEPUMEHTa, UCCIEAOBaHUS, TPOCKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C y4ETOM 3ajad IpEe3CHTAlUU U
0COOEHHOCTEHN ayAuTOpUY;

NOHMMATh U MCHOJb30BaTh INPEUMYILECTBA KOMAHIHON W HWHIUBUAYAIbHONU pabOThI
IIPU pEIIEHNU yYeOHbIX MaTEMaTHUECKUX 3aj1ay;

IPUHUMATD 1I€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM
paboThl, pacnpenensaTh BUAb padboOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3yiabTar paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOJIeH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BHIMOIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJIE€HAMH KOMAaH[bI, OIICHUBATh KaueCTBO CBOETr0O BKJIaJa B
00N MPOIYKT MO KPUTEPUSAM, CHOPMYJIMPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJaud (WIM €ro 4YacTb),
BBIOMpPATh CHOcO0 pemeHus: ¢ y4€TOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOW MH(OpMaIUy.

CﬂMOKOHTpOJ’IL, AMOLMOHANbHBINA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLIECCa U Pe3yNbTaTa peIIeHUs
MaTeMaTU4YeCKOU 3a/1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpH PELIEHUU 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE pe3yJIbTaTa AEATEIbHOCTH IIOCTABICHHON LENHU U YCIOBUAM,
OOBSACHATh MPHUYMHBI JOCTHXKEHUS WM HEJAOCTH)KEHUS IeJIM, HaXOJUTh OILIUOKY,
JTaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJjacce OOydarOUMiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pE3yJIbTaThI:

Yuciia 1 BIYMCICHUSA

BoImonHATh, couyeras YCTHbIE M NHCbMEHHBIC NPUEMBI, apu]MeTHdecKue IeHCTBUS C
palMOHAIbHBIMU YHCIIAMU.

HaxonuTh 3HaYeHMs YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpA3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
NeCATUYHBIE TPOOH.

[Tepexoauth OT OHOM (HOPMBI 3aKMCU YHCEN K APYrou (peoOpa3oBBIBATh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyryisTh yucna.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YHMCIIOBBIX
BBIPAXCHUI. BBINIOIHATE AEMCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU ITOKA3aTEISIMHU.

IIpuMeHATh PU3HAKK JEIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAIBHBIX YHCEIL.

Pemlate npakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEJIMYUH,
IIPONOPLUOHAIILHOCTBIO BEJIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIbTAThl PELICHUs 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0BEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonp3oBath anredOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUH MIPU 3aJJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus 1EI0I0 BbIPaXEHUs] B MHOTOWIEH MPHUBEAEHUEM MOI0OHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYICHA HAa MHOTOWIEH W MHOIOYIEHAa HA MHOTOYIIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIsATh pa3ioKEeHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKHM OOLIero MHOYKUTENs, TPYNIUPOBKU ClIaraéMblx, IpUMEHEHUs (POpMys COKpaIi€HHOTO
YMHOXEHHUS.

[TpumeHsaTh mnpeoOpazoBaHMsl MHOTOYJICHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMU MOKa3aTeNsIMU i1 IpeoOpa3oBaHus
BBIPAKECHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsSl MpaBwia Mepexoaa OT
HCXOJIHOTO YypaBHEHHUS K paBHOCWIBHOMY eMy. I[IpoBepsATh, sBIIg€TCS JIM YHUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, SIBISIOMUXCS pEIIeHHeM JMHEHHOTO ypaBHEHUS C IBYMS
MIEPEMEHHBIMH.

CrpouTb B KOOpPAMHATHON IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C JABYMS
NEePEMEHHBIMH, TIOJIB3YACh T'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cucTteMbl NBYX JIMHEMHBIX YPaBHEHMH C JABYMsS IEPEMEHHBIMH, B TOM YHUCIE
rpaduyecku.



CocTaBisiTh W pemiaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEWMHBIX YpPaBHEHHM IO
YCIIOBHIO 3a/1aud, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJIyYCHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxarh Ha KOOPAWHATHOW NPSIMONH TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE INPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OtMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku TuHEeHHbIX QyHKIUHA. CTpouTh rpaduk GyHKIUU Y = [X].

OnuceiBaTh ¢ TOMOIIBIO (DYHKIMNA W3BECTHBIC 3aBUCHMOCTH MEXKIY BEITUYHHAMU:
CKOPOCTb, BpEMs, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeMS,
00BbEM paboTHI.

Haxoauth 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuii crocod MpeACcTaBiICHUS M aHAIW3a MHPOPMALMHU, U3BIEKATh U
UHTEPIPETHPOBATH UHPOPMAIUIO U3 TPa(PHUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics MONMYYHUT CIEAYIOUIUE IPEeIMETHBIC
pe3ynbTaThl:

Yucoa 1 BbIYUCIEHUSA

Hcnonp30BaTh HayallbHbIE NPEICTABICHUS O MHOXECTBE JEHCTBUTENbHBIX YMCEN IS
CpPaBHEHHMSI, OKPYIJICHUS M BBIYHCICHUHN, HM300pa)kaTh NEHCTBUTEIbHBIE YHUCIIa TOYKAMH Ha
KOOPJMHATHOW MIPSIMOIA.

[IpumeHATs TOHSATHE apUPMETHYECKOTO KBAJIPATHOTO KOPHS, HAXOJWUTh KBaJpPATHBIC
KOPHM, UCIIOJIB3YSl MPU HEOOXOUMOCTHU KaJIbKYJISATOP, BBIIOIHIATH IPEoOpa3oBaHMsI BbIPaKEHUH,
coJiepXkaluxX KBaJpaTHble KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MallbIX YHMCET C MOMOIIbIO JECATUYHBIX IpoOeil u
crenenel yucina 10.

Auaredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IENBIM IOKa3aTelieM, BBIMOIHATh IpeoOpazoBaHuUs
BBIPKEHMM, COAEPKALIUX CTENEHH C LIEJIbIM TT0KA3aTeIEM.

BbINoONMHATE TOXAECTBEHHbIE MPEOOpa3oBaHMs PALMOHAIBHBIX BBIPAXKEHHM Ha OCHOBE
IpaBWJI AEUCTBUM HaJ MHOTOWIEHAMH U anreOpanuyecKuMy JpoOsiMH.

PacknanpiBaTh KBaApaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUU [ PEIICHUS Pa3IW4yHBIX 3a7ad U3
MaTEeMaTHUKH, CMEXKHBIX TIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

YpaBHeHusI U HepaBEeHCTBA

Pemate nuHelHbIe, KBapATHbIE YPABHEHUSI U PALIMOHAJIbHBIE YPABHEHMSI, CBOJAILIMECA K
HUM, CUCTEMBI IByX YPAaBHEHUI C IByMs IEPEMEHHBIMU.

IIpoBOINTE MpOCTENIINE UCCIIENOBAHNS YPAaBHEHU U CUCTEM YPaBHEHHI, B TOM YHUCIE C
NpPUMEHEHHEM Trpa@HUuecKux TMpeacTaBieHnil (ycTaHaBiIMBaTh, HMEET JIM YpaBHEHHE WIIU
CHUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[Tepexoauth OT cioOBecHOH (QOPMYIMPOBKM 3ahauM K e€ aireOpanyeckod MOJAETH C
MOMOIIBIO  COCTaBJICHUSI YPAaBHEHHWS WM CHCTEMbl ypaBHEHHM, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ TIOJyYEHHBINH pe3ysIbTar.

[IpuMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLIEHKH, PEIIaTh JTUHEHHbIE
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM M WX CHCTEMBI, AaBaTh TPadUUECKYI0 HILTIOCTPAIHIO
MHO’KECTBa peLICHNI HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA



[lonumath ¥  HKCHONB30BaTh  (DYHKIMOHAIBHBIE TIOHATHUS M SI3BIK  (TEpMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONPEAesATh 3HA4eHHWE (YHKLIMU 10 3HAUYCHHUIO apryMEHTa,
OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y = kix,y=x2,y=x3,y = |X|, y = VX, OIICHIBATH CBOWCTBA YHCIOBOH (YHKIHH 110 &
rpaduky.

K konmy oOyuenuss B 9 kJacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pE3yJIbTaThL:

Yuciia 1 BIYMCICHUSA

CpaBHMBATh U YHOPSIOYMBATh pallMOHAJIbHBIE U HPPAL[MOHAJIbHBIE YHCIIA.

Bremonuare apudmernueckue ASHCTBHS C pallMOHAIBLHBIMU YHCIAMHU, COYETasi yCTHBIC U
IMCbMEHHBIE IPUEMBI, BHIIIOJIHATH BBIUMCIIEHUS C UPPAL[MOHATIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHMsl cTeneHel ¢ IeabIMU MOKa3aTesIsMU U KOPHEH, BBIYUCIIATh 3HAUEHUS
YHCJIOBBIX BBIPa)KEHUI.

OkpyrisiTh JAEWCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pE3yJbTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHelHBIE M KBaJpaTHblE YpaBHEHUS, YPaBHEHMs, CBOASALIMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemats cuctemsl ByX JMHEWHBIX YpaBHEHHUH C JIByMS IIE€PEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SIBJIAETCS IMHEHHBIM.

Pemate TekcToBblE 3ajaud anreOpanvyeckuM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMU.

IIpoBOINTH MPOCTENUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIE C
NpUMEHEHHEM TpadUYecKuX TPEACTaBICHUN (yCTaHABIMBAaTh, MMEET JH YpaBHEHHE WU
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIbKO, M ITpoyee).

Pemate nuHeHHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pelIeHHE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3aIIUCBHIBATH PEILIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucTreMbpl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBaJJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3alMChIBAaTh PELIEHHE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN Pa3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrnio3HaBaTh pyHKIIMM H3y4e€HHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKU PACHOJIOKEHHUE HA

KOODPJIMHATHO# TI0CKOCTH TpadukoB GpyHkumii Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,Yy=x3,y= VX, y = |X|, B 3aBuCHMOCTH OT 3HaYeHUI KO3(PUIMEHTOB, ONMUCHIBATH CBONCTBA

GyHKIHIA.

Crpouth U M300pakaTh CXeMaTHUECKU TpaUKH KBAaJPATHUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIPAaTUYHBIX (DYHKIMH MO UX TpaduKam.

Pacno3naBate  KkBajpaTtuyHyro (QyHKUMIO 10  (Qopmyrne, MNPUBOIUTH  MPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOM )XKU3HU, PU3HKH, TEOMETPHUH.

YucioBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacnio3naBate apu(MeTHUECKYI0 U TEOMETPUUECKYI0 MPOTPECCUr MPU pasHBIX CIIOCOOax
3aJJaHuS.

BbINOTHATE BBIYUCIEHUS C HMCMOJb30BAaHUEM (QOpMYT N-ro wieHa apuMeTHuyecKoil u
TEOMETPUUECKOHN MPOTPECCU, CyMMBI IIEPBBIX N YJIEHOB.



N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAaMH Ha KOOPJUHATHON INIOCKOCTH.
Pewats 3aga4m, CBA3aHHBIE C YMCIIOBBIMU I10CIEA0BATEIBHOCTSMH, B TOM YHUCIIE 3aJa4d
U3 PEaTbHOM KU3HH (C HCIOIB30BaHUEM KaIbKYIATOPA, IU(PPOBHIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N HaunmenoBan  KoumnuecTBo 4acos DJIeKTPOHHbIE
| We pa3IesioB H (uudposbIe)
n/ Bcer  KonTpouabH IIpakTHYeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble paboThI ue padboTsbl
NMPOrpamMmbl pecypchl
4
Bﬁzﬁifmuﬂ bu6nmorexa [IOK
1 ' 25 1 https://m.edsoo.ru/7f415
PanmonansHbie b90
qucia -
bu6nmmoreka [IOK
Anre6
2 Areoparieek 27 1 https://m.edsoo.ru/7f415
Ue BBIPAKECHUS b90
V DaBHCHIS I bubnunoreka LIOK
3 P 20 1 https://m.edsoo.ru/7f415
HEPaBEHCTBA b90
Koopaunats! u bubmmoreka [JOK
4 rpadukH. 24 1 https://m.edsoo.ru/7f415
DyHKIHH b90
oBTODEHIE 1 bubnuoreka [{OK
5 P 6 1 https://m.edsoo.ru/7f415
0000meHne
b90
OBUIEE
KOJIMYECTBO
YACOB I1O0 102 > 0
[TPOTPAMME
8 KJIACC
No HanmenoBan  Koumn4ecTBo yacos DJIeKTPOHHbIE
| He pa3iesioB M (undposbie)
n/ Bcer  KonTpoabH IIpakTHyeck
TeM o0pa3zoBaTe/ibHbIE
n 0 ble padoThI ue padoTbl
NMPOrpamMmbl pecypchl
4
B;/Iltclfla: i bubmuoreka [{OK
1 CATCHI. 15 https://m.edsoo.ru/7f417
KBagpatHbie af8
KOpHU —
Yucna u
BBIYHCIICHUS. bubnunorexa LIOK
2 Crenens ¢ 7 https://m.edsoo.ru/7f417
LIEJIBIM af8
MoKazaTeJieM
3 Anrebpanueck 5 1 bubmuoteka [IOK
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W€ BBIPAKCHUS. https://m.edsoo.ru/7f417
KBanparHusrit af8
TpEXUIICH
A
H;n];i?p;::z;z bubnnorexa [JOK
4 P ' 15 1 https://m.edsoo.ru/7f417
AnrebOpanueck
afg8
ast IpoOb
Z:ajlfeillicii; bubnnorexa [JOK
5 P ' 15 1 https://m.edsoo0.ru/7f417
KBagparusie
afg8
ypaBHEHUS
0%
Vpastiertia BuGamorera LIOK
6 p ' 13 https://m.edsoo.ru/7f417
Cucremsl
y af8
ypaBHEHUU
YpaBHeHus u bubnnoreka [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417
HepasencrBa afg
OyHKUHUH. bu6nmorexa LIOK
8 OcHoOBHEBIE 5 https://m.edsoo.ru/7f417
[IOHATHUSA af8
OYHKIMHU. Bbu6mmoteka [JOK
9 Yucrnosbie 9 https://m.edsoo.ru/7f417
byHKIIMU afg8
oBToperIe 1 bubmmoteka IIOK
10 P 6 1 https://m.edsoo.ru/7f417
000011IeH1E
afg8
OBIIEE
KOJIMYECTBO
YACOB I1O 102 > 0
[MPOTPAMME
9 KUIACC
N HauMeHoBaHIe KoumnuecTBo yacos DJIeKTPOHHbIE
(undpossbie)
n/  pa3iesioB ¥ TeM Becer Kourpoasn  IIpakruyeck
o0pa3oBarTejibHbIE
n MporpaMmMbl 0 ble padoThI ue padoTsl
pecypchl
q
BS:J;?:;HM bubnuotexa [JOK
1 zleﬁcmmem;nme 9 https://m.edsoo.ru/7f41
9do8
qrcia
5 VYpaBHeHus u 14 1 bubnuoteka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f41
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YpaBHeHus €
OJTHOH
MepEeMEHHOMN

YpaBHeHuUs 1

HepaBeHCTEa. bubnunorexa LIOK
CHCTeMEL 14 https://m.edsoo0.ru/7f41
y 9do8
ypaBHEHUM
VYpaBueHus u bubnmoreka [JOK
HEPaBEHCTBA. 16 https://m.edsoo.ru/7f41
HepaBenctBa 9d08
bu6nmoreka [IOK
OyHKIIUU 16 https://m.edsoo.ru/7f41
9do8
YucnoBeie bubmuoreka [IOK
[OCJIEOBATEILHO 15 https://m.edsoo.ru/7f41
CTH 9d08
gg:ggli ::;e’ bubnnorexa [JOK
CI/ICTeMaTI/IS;lLII/I}I 18 https://m.edsoo.ru/7f41
. 9d08
3HAHUI
OBIIEE
KOJIMYECTBO 102
YACOB IO

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* Anrebpa, 7 xmacc/ Mep3nsk A.l'., Ilononckuit B.b., SAxup M.C.; mox penaxuueit
[Togonsckoro B.E., OOmiectBO ¢ OrpaHWYeHHOW OTBETCTBEHHOCThIO M3marenbckuii LEHTp
«BEHTAHA-T'PA®y»; Akimmoneproe obmiectBo «M3natenbctBo «IIpocBenienmey

* Anrebpa, 8 xmacc/ Mep3nsk A.l'., Ilononckuit B.b., Axup M.C.; nmon penakumeit
[Togonsckoro B.E., OOmiectBO ¢ OrpaHWYeHHOW OTBETCTBEHHOCThIO M3marenbckuii LEHTp
«BEHTAHA-T'PA®y»; Akimmoneproe obmiectBo «M3natenbetBo «IIpocBenienuey

» Aunrebpa, 9 kmacc/ Mepsnak A.l'., Tlononckuit B.b., Sflkup M.C.; non penakuueit
[Togonsckoro B.E., OOmecTBo ¢ OrpaHWYeHHOW OTBETCTBEHHOCThIO M3marenbCcKuii LEHTp

«BEHTAHA-T'PA®y»; AkimmonepHoe obmiectBo «M3natenbetBo «IIpocBenienuey



