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PaGouast mporpamma o yue6Homy npeamety « Anredpa» B 7-9 kiaccax pa3padoTaHa B
COOTBETCTBUU CO CIEAYIOLIMMU HOPMAaTUBHBIMU JOKYMEHTaMMU:

e 3akoH Poccwuiickoii @enepauuu ot 29.12.2012 roma Ne 273—-®3 «O6 obpa3zoBaHuu B
Poccuiickoit denepanmny;

e @OI'OC ocHoBHOro ob6Omero o6OpazoBanus (maee — DI'OC OOO), yTBEpKIACHHOMY
npukazoM Munucrepcrsa npocsenieHus: Poccuiickoit ®enepauun ot 31 mas 2021 roma Ne
287, u ¢ yueroMm [IpumepHOI OCHOBHOI 00pa30oBaTEIbLHOM MPOTPaMMBl OCHOBHOT'O OOIIIETO
oOpa3zoBanun (omgoOpeHa perienneM PenepanrbHOTO yueOHO-METOIUYECKOTO 00BEINHEHHS
1o obmiemMy oopazoBaHuto, nmpotokod 1/22 ot 18.03.2022);

e @OI'OC ocHoBHOro ob6Omero o6OpazoBanus (maee — DI'OC OO0O), yTBEpKIACHHOMY
npuka3oM MuHHcTepcTBa 00pa3zoBanus M Hayku Poccuiickoit @exepauuu ot 17 nexadps
2010 roga Ne 1897, u ¢ yuyerom I[IpumepHOIl OCHOBHOH 00Opa30BATEIBHONW MPOrPAMMBI
OCHOBHOTO o0miero oOpaszoBanusi (omoOpena pemieHneM DenepalibHOTO  y4eOHO-
METOJIMYECKOr0 00beIMHEHHUs 10 001eMy o0pa3oBaHuto, mpotokoin 1/15 ot 8 ampens 2015
rona);

e [locranoBieHue [11aBHOro rocyapcTBEHHOTO CaHUTapHOro Bpada Poccuiickoin ®enepanun
ot 28.09.2020 Ne 28 «O6 yrBepxaenun canutapubix npasui CII 2.4.3648-20 "CanurapHo-
SMUAEMHOJIOTHYECKHE TPeOOBaHUsI K OpraHM3alisM BOCHUTAHHUS M OOydeHHUs, OTHAbIXa U
03JIOPOBJICHUS JIETEH 1 MOJIOACKHU ' ».

o ®denepanbHBIMU 00pa30BaTEIBLHBIMU MPOTpaMMaMH (Tpuka3zbl Munmnpocsemenus: Poccuu ot
Ne 372 ot 18.05.2023, Ne993 ot 16.11.2022 Ne 992, Ne 1014 ot 23.11.2022);

e VYcrasom MBOYVY «Kpacnomakckass COLL umenu Cokonosckoro B.IL».

Anrebpa sBIS€TCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOrO 0OmIero oOpa3oBaHHUS: OHa
oOecrieynBaeT HN3YUCHUC OPYIrux AUCHUININH, KaK €CTCCTBCHHO-HAYYHOI'O, TaK U I'YMaHUTApPHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO Ui MPOAOIDKEHHsS 0Opa3oBaHUS M B MOBCEIHEBHOM JKHM3HH.
Pa3Butne y oOydaromuxcsi Hay4yHBIX TPEJACTABICHUNH O TMPOUCXOXKJIEHUU U  CYIIHOCTH
anreOpanyeckux abCTpakLui, ciocobe OTpakeHUs] MaTeMaTUYeCKOi HayKOH sIBIICHHUM U MPOLIECCOB
B IIpUpoOAC U O6HICCTBC, pojin MaTeMaTHU4YCCKOro MOACIMPOBAHUA B HAYYHOM IIO3HAHWHU U B
NPaKTUKE CHOCOOCTBYeT (DOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHMS U KAayecTB MBIIUICHUS,
HEOOXOMUMBIX JUIsl ajJanTallud B COBpEeMEHHOM IudpoBoM obmecTBe. M3yueHue anredOpbl
o0ecrieynBaeT pa3BUTHUE yYMEHHUs HAOII0AaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTHU MBIIIJICHUA, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBLIBAaTHL CBOH )ICﬁCTBI/ISI n
BBIBOJIbI, (OpMYIHpOBaTh yTBepxkaAeHus. OcBoeHHe Kypca anreOpbl oOecreuuBaeT pa3BUTHE
JJOTMYECKOI'0 MBbIIJICHUA O6yanOHII/IXCSII OHU HCIOJB3YIOT ACAYKTHUBHBIC W HWHAYKTUBHBIC
paccyxaeHus, 0000IIeHne U KOHKPETH3aIHio, abcTparupoBanue u aHaigoruto. O0ydyenue anredpe
NpeIoiaraeT 3HAYUTENBHBIH 00BEM CaMOCTOSATENBHON NEATENTFHOCTH OOYYaIOUIMXCS, MO3TOMY
CaMOCTOSITENIbHOE PELICHUE 33124 SBIISIETCS peaau3aliell 1eaTeIbHOCTHOTO MPUHIUIA 00yUeHHs.

B cTpykType mporpaMmbl yueOHOTO Kypca «Anredpay ajis OCHOBHOTO O0IIero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJEp’KaTeNbHO-METOANYECKUEe JUHUHM: «Yucna W BBIYUCICHU,
«AnreOpanyuecKkue BBIpOKEHUS», «YPaBHEHUS W HepaBeHCTBa», «DyHkmum». Kaxmas w3 3tHx
CoJIepKaTeIbHO-METOJUUECKUX JIMHUM pa3BUBaeTCs Ha MPOTHKEHUM TPEX JIeT M3YYEHHUs Kypca,
B3aMMOJICHCTBYSl C NIPYrUMHU €ro JUHUSAMH. B xone u3yueHus y4eOHOro Kypca OOy4aroummcs
HNPUXOJUTCS JOTMYECKH pacCyXJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B cBsA3M ¢
9TUM B TIporpamMmy Yy4eOHOro Kypca «Airedpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IpeJICTaBICHHbIE BO BCEX OCHOBHBIX pa3/ieiax MaTeMaTHYecKoro o0pa3oBaHuUs M CIIOCOOCTBYOIINE
OBJIA/ICHUIO OOYYAIOIIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHYECKOTo si3bika. ComepkaTeIbHON U



CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AinreOpay SBISETCS €ro HMHTErPUPOBAHHBIN
Xapakrep.

Conepxxanne nuHuK «Hucna v BBIUUCICHUS» CIY>KUT OCHOBOM I JAJIbHEHIIET0 U3Y4ECHUS
MaTEeMaTHKH, CIOCOOCTBYET PA3BUTHUIO y 00YYAIOIIUXCS JIOTHYECKOTO MBIIUICHHS, (JOPMHUPOBAHUIO
YMEHHS TOJb30BaThCsl alNTOPUTMAaMH, a TaKkKe MPUOOPETEHUI0 NPAKTHUYECKUX HAaBBIKOB,
HEOOXOJMMBIX JJIsl TIOBCEIHEBHOW >XHM3HHU. Pa3BUTHE TOHATHS O 4YMCIE HA YPOBHE OCHOBHOT'O
o011ero 00pa3oBaHUs CBSI3aHO C PALIMOHATBHBIMU U UPPAIIMOHATBHBIMU YHCIaMU, (OPMUPOBAHUEM
MPEACTABICHUN O JEHCTBUTEIHLHOM 4YHCIIE. 3aBEPIICHUE OCBOEHUS YUCIOBOW JMHUU OTHECEHO K
cpenHeMy o01eMy oO0pa3oBaHMIO.

Copepxanue ByX anreOpanueckux JMHUNA — « AJiredpandeckue BhIpaXXeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» crnocoOcTByeT (OPMUPOBAHUIO y OOyUYaOIIMXCS MaTEeMaTHMYECKOro armapara,
HEOOXOAMMOTO JUIsl peIIeHUs 3a7ad MaTeMaTHUKW, CMEXKHBIX TPEJIMETOB M  IPAKTHKO-
OpUEHTHPOBAaHHBIX 3anad. Ha ypoBHe ocHOBHOro oOmiero o0OpazoBaHusi Y4eOHBII MaTepuan
TPYNIIUPYETCS BOKPYT PAalMOHAJIBHBIX BBIpAKEHUH. Anredpa JIEeMOHCTPUPYET 3HA4YCHHE
MaTe€MaTUKU KakK s3bIKa JJI1 NOCTPOEHUsS MAaTeMaTUYECKUX MOJEJNIed, OMMCAHMS IPOLECCOB H
SBIICHUI pealbHOTO MHUpa. B 3amaum oOydeHus anreOpe BXOIAT TaKKe NallbHEHIIee pa3BUTHE
ITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAUMOI0, B YaCTHOCTH, JJISi OCBOCHHSI Kypca HHPOPMATHKU,
U OBJIQJICHUE HABBIKAMHU JIEAYKTUBHBIX paccyxaeHuil. I[IpeoOpazoBanne CHUMBOJBHBIX (hopMm
CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUsI, CIIOCOOHOCTEN K MAaTEMAaTHUYECKOMY TBOPUYECTBY.

Conmepxannie  (QyHKIMOHAIBHO-TPaQUYECKOH  JIMHUM  HALEJICHO  Ha  TOJyYeHHe
00y4arolUMuUCs 3HaHUN 0 PYHKIMSIX KaK BaXKHEHIEH MaTeMaTUYeCKOW MOJENU ISl ONMUCAHUS U
HCCIIEIOBaHMUsI PAa3sHOOOpA3HbIX MPOLIECCOB U SIBICHUH B mpupoje u ooduectBe. W3ydeHue
MaTepuaiga CrocoOCTBYET pa3BUTHIO Yy OOYYaroOMIMXCS YMEHHsI HCIONb30BaTh Pa3IUYHbIC
BBIPA3UTENbHBIE CPEJCTBA S3bIKa MAaTEeMAaTUKH — CJIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue,
BHOCHUT BKJIaJl B ()OPMHPOBAHUE MPEACTABICHUI O POJU MAaTEMAaTUKU B Pa3BUTHUU LMBUIN3ALMU U
KYJbTYpBI.

CornacHo ydyeOHOMY IUTaHy B 7-9 Kiaccax M3ydaercsi y4eOHbIH Kypc «Amnredpay, KOTOPBIH
BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3fenbl  coiepxaHus: «Yucia W BBIYUCICHUSY,
«AnredbpanuecKue BHIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenue yuebHoro kypca «Anredpa» oroautcs 306 yacos: B 7 kitacce — 102 vaca (3 yaca B
Hezento), B 8 kinacce — 102 yaca (3 yaca B Hefento), B 9 kimacce — 102 vaca (3 gaca B Hefelno).
COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yucna v BbIYMCICHUA

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, TIEPEXO0/1 OT OJHOW (OPMBI 3amucu Ipodeit K Jpyrou.
[loHsiTHE paLMOHAIBHOTO YHCIA, 3alHUCh, CPABHEHHUE, YIOPSIOYMBAHUE PAIMOHAIBHBIX YHUCEIL.
Apudmernueckre ISHCTBHS ¢ pallMOHAIBHBIMU YMCIaMu. PemieHue 3amau U3 peaibHOW MPaKTUKU
Ha 9acTH, Ha IPpOoOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpeJesieHue, MpeoOpa3oBaHUE BBIPAKEHUH Ha
OCHOBE OIpejieNieHus], 3aluch OoNpImMX 4ucen. [IpoleHTsl, 3anuchk MPOLEHTOB B BUAE JIPOOH U
ApoOu B BHJE MPOLEHTOB. TpHU OCHOBHBIE 3aJaud Ha MPOLEHTHI, pEeIleHUe 337a4 U3 peabHOH
MIPaKTUKU.

[IpumeHeHne MPU3HAKOB AETUMOCTH, Pa3JI0OKEHNE HA MHOKUTENIN HATYPaJIbHbIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsiMasi U 0OpaTHasl MPOTOPLMOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHHA

[TepemenHbIE, YHCIOBOE 3HAYEHUE BBIPAKEHUA C MEepeMEHHOW. JlomycThMmble 3HAYEHUS
nepeMeHHbIX. [Ipencrapnenne 3aBUCUMOCTH MEXKIY BEIMYMHAMU B Buae (Gopmyibl. Beruncnenus
no ¢opmynam. IlpeobpazoBaHue OYKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO paBHBIE BBIPAKEHUS,



npaBuiIa NpeoOpa3oBaHUs CyMM U IPOM3BEAEHUM, IpaBUiIa PACKPBITUS CKOOOK U NPUBEAEHUS
NOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10KA3aTeIIEM.

OpHowienbl U MHorowieHsl. CreneHb MHorowieHa. Cl0KE€HHME, BBIUUTAHUE, YMHOKEHHE
MHOTO4JI€HOB. POpMyJIbl COKpPAalIEHHOIO YMHOXEHHS: KBaApaT CYMMbl M KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHs, MpaBWia MPEOOpa3OBaHHUS YpPABHEHUS, PABHOCHIBLHOCTH
YpaBHEHUH.

JInneliHOE ypaBHEHHE C OJJHOM IIEPEMEHHON, YUCIIO KOPHEN JTMHENHOTO YPaBHEHMS, pELIEHUE
JUHENHBIX ypaBHeHHH. COCTaBIIEHNE ypaBHEHUH 110 YCIOBUIO 3aa4l. PenieHre TeKCTOBBIX 3aa4 ¢
MMOMOUIBIO YPABHEHU.

JluneliHoe ypaBHEHHE C JByMs IepeMeHHbIMU U ero rpapuk. Cucrema IBYX JMHEHHBIX
ypaBHEHUW C JBYyMS TI€pEMEHHBIMHU. PerieHue CcUCTeM ypaBHEHHI CHOCOOOM TOJICTAHOBKH.
ITpumepsl pelieHns: TEKCTOBBIX 3a7a4d ¢ IIOMOILBIO CUCTEM ypaBHEHUM.

DOyHKIUUHA

Koopaunara Touku Ha npsiMod. UncaoBble NPOMEXKYTKU. PaccTosiHue MEX Iy 1ByMsI TOUKaMU
KOOPJMHATHOU IIPSIMOM.

[IpsamoyronbHas cuctema koopauHar, ocu OX m Oy. AbGcuucca M opAMHaTa TOYKM Ha
KoopanHATHOM miockocth. Ilpumepsr rpadukoB, 3amaHHbIX (Qopmynamu. YreHue rpadukoB
peanbHbIX 3aBUcuMocTel. Ilonsatue ¢pynkuuu. I'padpuk Qynkuun. CoiictBa ¢pyHkuuid. JIuneitnas
bynkiwms, e€ rpapuk. ['padux Gynkuuu y = [X|. ['paduueckoe penieHne JTMHEHHBIX YpaBHEHHH U
CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yuciia ¥ BbIYHMCIEHUSA

KBanpatHelii kopenb u3 uucna. [loHstue 00 wuppanvoHadbHOM uucne. JlecsaTuyHble
npUOIKEHNsT MppalMOHAIbHBIX Yuced. CBOMCTBA apu(pMETHUYECKUX KBAJpPAaTHBIX KOpPHEH M HX
IpUMEHEeHHE K IPeoOpa30BaHHUIO YUCIIOBBIX BBIPAXKEHUHN M BHIYMCIEHUSAM. JleiCTBUTENbHBIE YUCIIA.

Crernenb ¢ 1eNbIM M0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCa.

Anrebpanueckue BhIpaXKeHHs. AjiredpandyecKue BbIpaKeHust

KBaaparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast apoO6b. OCHOBHOE CBOWCTBO airedpauueckoil Jpodu. CroxeHue,
BbIUWTAaHUE, YMHOXXEHHUE, JelieHne anredpanyeckux apoOeill. PanuoHanbHble BBIpAKEHUS M HUX
npeoOpa3oBaHue.

YpaBHEHHS 1 HEPABEHCTBA. Y PABHEHUS M HEPaBEHCTBA

KBangpatHoe ypaBHeHue, (opMmyna KOopHEHl KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUH, CBOIAIIMXCA K JMHEMHBIM M KBaapaTHeIM. [Ipocteiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas uHTepHpeTanusi YpaBHEHUH C JBYMsI MEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YPaBHEHHUH C ABYMs NEpEMEHHBIMU. [IpuMepsl pemeHus cucTeM HEIMHEWHBIX YpaBHEHUH € IBYMS
MePEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 alreOpanyeckKuM CocoOoM.

UucnoBble HEpaBEeHCTBA W WX CBOWCTBA. HepaBeHCTBO ¢ OJHOM TEPEMEHHOI.
PaBHOCMIIBHOCTE HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTEMBI JIMHEHHBIX
HEPABEHCTB C OJJTHOM MEPEMEHHOM.

OyHkimu. OyHKUUHA



[Monsatne Qynkmuu. OOIacTh ompeneneHus: 1 MHOXECTBO 3HaueHUH (yHkimu. CriocoObl
3aiaHus QyHKITHI.

I'paduk pynkuu. Urenue cBoiictB GpyHkiuu 1o e€ rpaduky. [Ipumepsl rpadhukoB GyHKIIHM,
OTPAXKAIOIINX PEaTbHBIC MPOLIECCHI.

OyHKIUY, ONMHCHIBAIOIIUE MPSMYI0 W OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCHMOCTH, HX
rpadukn. Oynkmun y = X2, y = X3, y = \X, y=|x|. ['padudaeckoe perieHne ypaBHEHHHA U CHCTEM
YpaBHEHUU.

9 KUIIACC

Yucia v BbIYUCTICHUSA

PannonaneHple uncia, UppalMOHAIBHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHBIE JECATUYHBIC
npobu. MHOXECTBO JACUCTBUTEIBHBIX YHCEN, JACHCTBUTEIBHBIE YHCIA KakK OCECKOHEUYHBIC
necsiTuuHble poOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JEHCTBUTENBHBIX
YHUCeNl U KOOPAVMHATHOW MPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCeN, apudmeTndeckue [EHCTBUS C JACHCTBUTEIbHBIMU
YUCITIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIMTEILHOCTD IIPOILIECCOB B OKPYKAIOIIIEM MUPE.

[TpubnmxkEHHOE 3HAYCHHE BEIUYHMHBI, TOYHOCTh NpUOMmKeHUs. OKpyTJIeHUEe YHCel.
[Ipukuaka u oLleHKa pe3yJbTaTOB BHIYMCICHUII.

YpaBHeHHS] M HEPABEHCTBA

JIuneiinoe ypaBHeHue. Pelienue ypaBHeHU M, CBOAALLMXCS K JIMHENHBIM.

KBagpartHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOIAIIMXCSA K KBaJApaTHBIM. bUKBajgpaTHOE
ypaBHeHue. I[lpumepsl pelieHHs ypaBHEHUH TPETbe M 4YETBEPTOM CTEIEHEM pa3ioKEeHUEM Ha
MHOKHTEIH.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHHH. PelieHne TeKCTOBBIX 3a7au anreOpanuyecKum
METOJIOM.

VYpaBHeHHE ¢ ABYMs TEpPEeMEHHBIMH M ero rpaduk. Permenuwe cuctem IBYX JIHMHEHHBIX
YpaBHEHUN C JIByMs NEPEMEHHbIMH. PelieHue cucrteM ABYX YpaBHEHUW, OJHO M3 KOTOPBIX
TUHEHoe, a Apyroe — BTOpoil cremeHu. ['paduueckas MHTepHpeTanus CUCTEMBbl ypaBHEHHH ¢
JIBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 33724 anreOpandeckuM crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOM. PemieHue cucTeM JIMHEHHBIX
HEpaBeHCTB C OAHOM mnepemeHHOW. KBaapaTHeie HepaBeHcTBa. ['paduueckas uHTEpnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

OyHkny. OyHKIUA

KBampatnunas Qyukuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpPAMHATHI BEPIIUHBI
mapaboJIbl, OCh CAMMETPHUH TTapaboIIbl.

I'padpuku Gynkimit: y = kx, y=kx + b,y =k/x,y =x3,y = VX, Y = |X| , 1 uX CBOMCTBa.

YucnoBele mocinea0BaTENbHOCTH YK CI0BbIE MOCAEA0BATEILHOCTH U MPOTrPecCH

[loHsiTHEe YMCTIOBOM MOCIENOBATENBHOCTU. 3aJaHUE IOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmymoit u popMyIoi N-ro YseHa.

Apudmernueckas u reomerpudeckas nmporpeccuu. opmynsl N-ro uiaeHa apuGMeTHIECKOl U
r€OMETPUYECKON ITPOTPECCUM, CYMMBI IEPBBIX N YJICHOB.

N3o00paxkeHne dineHOB apu(PMETUYECKOM U TEOMETPUYECKOM TPOrpeccHil TOYKaMHu Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCOHEHIHAIbHBIN pocT. CII0KHBIE TPOLEHTHI.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHMS IpOrpaMMmbl  ydyeOHOro Kkypca «Amnredpa»
XapaKTEepU3yOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJIIEHUEM UHTEpeEca K MPOIIJIOMY M HACTOSALIEMY POCCUNCKON MaTEMaTUKH, LIEHHOCTHBIM
OTHOILEHUEM K JIOCTHKEHHUAM POCCUHCKUX MAaTEeMaTHKOB U POCCUHCKOM MaTeMaTHYECKOM IIKOJIbI,
K UCTIOJIb30BAHUIO 3TUX JOCTIKEHUH B PYruX HayKax M MPHUKIAJHBIX cepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSA3aHHOCTEM TrpakJaHMHA M pealu3aluu €ro Impas,
IPEJCTAaBICHUEM O MaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3JINUHbIX CTPYKTYD, SIBICHUH,
IpoIeyp TPAKAAHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXICHUIO
STHUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUH HayKH, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTUE B pELIEHUU MPAKTUYECKUX 3a]a4 MaTeMaTUYECKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHYECKOro oOpa3oBaHMs Ha IMPOTSHKEHUU Beel
KHU3HHU JIJISl yCHEIHOW NMPO(eCcCHOHAIBHONW NEATETPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HaHHBIM BBIOOPOM U MOCTPOEHUEM MHIUBUAYAIBHOW TPACKTOPHHM 00pa30BaHMs U KU3HEHHbIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M ACTETHMUECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3ajJlay, pelIeHUH, pacCy)KICHUNH, YMEHHUIO BUIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTAalle B JESATENIbHOCTHM Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX HpEICTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS 4YEJIOBEKa, NPUPOABI M OOLIeCTBa, IOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c@epbl 4YelOBEYECKOM MesITeNbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAYUMOCTH JUI PA3BUTUS LMBHIM3ALMM, OBJIQJCHUEM S3BIKOM MaTE€MaTHKM U MaTeMaTHYecKOn
KyIbTYpOH Kak CpEJICTBOM IIO3HAHUS MHpa, OBJIAJCHUEM [MPOCTEHIIMMH  HaBbIKAMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, GOpMHPOBaAHHE KYJbTYPbI 310POBbS M IMOLNOHAJIBLHOIO
Os1aromostyqust:

TOTOBHOCTHIO MPUMEHSATh MaTeMaTHUECKUE 3HAHUS B MHTEPECax CBOETO 370POBbs, BEACHUS
310pOBOTO 00pa3a >XU3HHU (340pOBOE NMHUTAaHUE, COANAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXa,
perynsapHas (usuyeckass aKTUBHOCTB), COPMUPOBAHHOCTHbIO HaBbIKa pe(IeKCHH, MPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eaoBeka;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTallMell Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU JJs pelleHus 3ahad B 00JIacTH
COXPaHHOCTH OKpYKalollleld Cpeapl, IJIaHUPOBAaHUS IIOCTYIKOB M OLEHKH HX BO3MOXKHBIX
MOCJEACTBUM i OKpYXarolleil cpeapl, OCO3HaHHWEM TIJI0O0ATbHOTO XapakTepa 3KOJIOIMYECKHX
npo0JieM U myTel X pelieHus;

8) ajanTanus K N3MEeHAOIUMCS YCIOBUIM COLMATBHON M PUPOIHOIi cpeabl:

TOTOBHOCTBIO K JEWCTBHUSM B YCIIOBUSIX HEOIpPENEIEHHOCTH, MOBBIIICHHUIO YPOBHS CBOEM
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO AEATEIbHOCTb, B TOM UHCIIE YMEHHUE YUUTBHCA Yy APYTUX
Jrofiel, mpuodpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHMS, HAaBBIKM M KOMIIETEHIMH W3
OTIBITA APYTHX;



HE0OXOIMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHHM, B TOM 4Hciie (OpMYIHpPOBaTH UIEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaX M SIBJICHHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATH
NeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAallMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BbI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTHUPOBaTh HPUHUMAeMble pEIIeHUs M JeUCTBUS,
(bopMyIHpOBATH M OLICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OMBIT.

METANPEMETHBIE PE3YJIbTATHBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jlornyeckue 1ecTBUSA:

BBISIBIIAITh M XapaKTEPU30BaTh CYIIECCTBEHHBIE NPU3HAKM MATEMaTHUYECKUX OOBEKTOB,
NOHATUH, OTHOIIEHUM MEXJy NOHATUAMH, (OPMYJIMPOBATH OIpPENEICHUS MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKALMU, OCHOBAHUS IS 0000MEHHUS U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAIN3A;

BOCIIPUHMMATh, (OpPMyIUpOBaTb M IMPeoOpa3oBbIBaTh CYKACHUSA: YTBEPAUTENIbHBIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M MPOTHBOPEUHs B (aKTax,
JAHHBIX, HAOJIOJEHUSX M YTBEPXKICHMSX, MpeajgaraTb KpUTEpUU JUIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKIYECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3duparp J10Ka3aTeIbCTBA MATEMATHYECKUX YTBEPXKACHUH (TIPSMBIE M OT MPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITENIbHO HECJIOXKHbBIE JI0KA3aTeIbCTBA MaTeMaTHUeCKuX (aKToB,
BBICTpAauBaTh apryMEHTAllMIO, MPUBOAUTH MPUMEPHI M KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

BbIOMpATh crocod pemeHus y4yeOHOW 3ajgauu (CpaBHHUBAaTh HECKOJIBKO BAapHaHTOB
pelieHus, BeIOMpaTh HamOojee MOAXOAAIIUN C y4ETOM CaMOCTOSITENbHO BBIJIEICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBUS.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKII HHCTPYMEHT MTO3HAHUS, (POPMYITHPOBAThH
BOMNPOCHI, (PUKCUPYIOLINE MPOTUBOPEUYHE, MPOOIEMY, CaMOCTOSITENFHO YyCTaHABIUBATH
HMCKOMOE U JaHHOE, OPMHUPOBATH THIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHCHHE,
MPOBOJNTH 110 CaMOCTOSITEIBHO COCTaBJICHHOMY IUTAHY HECJIOXKHBIM ASKCIIEPUMEHT,
HEeOOJbIIIOe HCCIE0BaHNE 10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKOro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEX Ty COOOi;

CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOIICHUS M BBIBOJIBI 110 PE3YJIbTaTaM IPOBEIEHHOTO
HAOIIO/ICHNUsI, WCCIECIOBAHMs, OIEHUBATh JOCTOBEPHOCTh TMOJIYYEHHBIX PE3yIbTaTOB,
BBIBOJIOB Y O0OOIIEHU;

MIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIABUTATH MPEITOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAINH, JTaHHBIX, HEOOXOIUMBIX IJIs
pellIeHus 3a/1auu;

BBIOMpATh, AaHAIU3UPOBATh, CHUCTEMATH3UPOBATH W HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpaTh (opMy MpeAcTaBieHus WHPOpPMALMU U WUIIOCTPUPOBATH PELIaeMble 3ajauu
CXE€MaMH, AuarpaMMaMiy, HHOU rpaduKoi U UX KOMOMHALIUAMU;



OLICHUBATh HAAEKHOCTh MH(MOPMAIMM MO KPUTEPHSIM, NPEAJIOKECHHBIM YUUTEIIEM HIU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JelCTBHUA:

BOCTIPUHUMATH U (DOPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHSIMH M IEIISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS MO XOAY PEIICHUs 3aJa4d, KOMMEHTHPOBATh
TIOJTyYCHHBIH PE3yIbTaT;

B X0J/ie¢ OOCYXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMbI, IPOOIEMEI,
pelaeMoil 3aaun, BHICKA3bIBATh WJICH, HAILICJICHHBIC HA TMOWCK PEIICHHS, COIMOCTABIIATh
CBOHU CYXKJCHHS C CY)KICHUSIMH JIPYTHX YYACTHUKOB JHaiiora, OOHAPYKUBATh pa3IHune U
CXOJCTBO TIO3WIMA, B KOPPEeKTHOH Qopme GopMyIupoBaTh pa3HOIIACUS, CBOU
BO3PaXKCHUS;

NPEJCTABIIATh PE3yJIbTaThl PEIICHUS 3a7add, SKCIIEPHUMEHTA, WCCIICAOBaHUs, MPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C YYETOM 3a/lay IMpPE3CHTAlUU |
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh W HCIIOJIB30BATh MPEUMYIIECTBA KOMAHJHONH M WHIAUBHIYAJLHOW paOOTHI MpH
peleHrH y4eOHbIX MaTEMaTHYECKUX 3a]1ay;

NPUHUMATD 11eJTb COBMECTHOW JNESATEIILHOCTH, TUIAHUPOBATh OPTraHU3aIlMI0 COBMECTHOMN
paboThI, pactpeeNsaTh BUABI padOT, JOTOBApUBATHCS, 00CYKIATh MPOIECC U Pe3yibTarT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B IPYMNMOBBIX (opMax paboThl (0OCyKaeHUS, 0OMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI U APYTHE), BBIIOJHITH CBOIO YaCTh pa0OTH U KOOPAWHUPOBATH CBOM JICHCTBUS C
JIpYTMMH 4YJI€HaMU KOMaHJbl, OLIEHWBATh KaYECTBO CBOETO BKJIaja B OOLIMI MPOAYKT MO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUIaH, aJTOPUTM peUIeHHs 3ajadd (WIK €ro 4YacTh),
BBIOMpPATh CIOCOO pemlIeHuss C Y4ETOM HMEIOLIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHPOBATH BapHAaHTHl pEIICHUH ¢ Y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, IMOIUOHAJIbHBLIA HHTEJLJIEKT:

BJIAJETh CIOCOOAMHU CaMOINPOBEPKH, CaMOKOHTPOJI Ipoliecca M pe3yibTaTa peIIeHUs
MaTeMaTUYECKOH 3a7aun;

IPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTb IIPH PEILIEHUU 3a7add, BHOCHUTH
KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HaMIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE pPE3yJbTaTa AEATEIbHOCTH IOCTaBICHHOM LEIM U YCIIOBUSM,
OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTH)KEHHS 1IeJH, HaXOAUTh OLIMOKY, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBbTATBI

K xonmy oOyuenus B 7 KJjacce oOydaOIUNcCs TOMYYUT CIEAYIOUIUE IPEIMETHBIC
pEe3yJbTAThI:

Yuciaa 1 BLIYMCTIEHUS

BrImotHATE, codeTas YCTHBIE W THCbMEHHBIC TNPUEMBI, apu(METUUECKHE JCHCTBUS C
pPalMOHAIBHBIMU YUCIIAMU.

HaxonuTth 3Ha4eHUsT YUCIOBBIX BBIPAKEHUM, MPUMEHSATHh pa3HOOOpa3HbIE CIIOCOOBI M TIPUEMBI
BBIUMCJICHHSI 3HAYCHU APOOHBIX BBIPAXKEHHA, COIEPIKAITIX OOBIKHOBEHHBIC U IECATUYHBIE IPOOH.
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Ilepexoautbs OoT OJHOM (OPMBI 3amucu yucen K Apyroil (mpeoOpa3oBbIBaTh JECATUYHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO 1POOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh 4yncia.

BbINONHATE NPUKUAKY W OLIEHKY pe3yJbTaTa BBIYMCICHUN, OLIEHKY 3HAUEHUN YHCIOBBIX
BBIPAKCHUH. BBITOIHATE AEUCTBUS CO CTENIEHSMH C HATYPAJIbHBIMU [TOKA3aTEIISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHHE HA MHOKUTEIN HATypaJIbHbIX YUCEIL.

Pemarp mNpakTUKO-OPUEHTUPOBAHHBIE 3a/adyM, CBSA3AHHBIE C OTHOLICHHWEM BEIINYMH,
IIPONOPLIMOHAIBHOCTBIO BEJINYUH, IIPOLIEHTaMHU, UHTEPIIPETUPOBATh PE3YJIbTaThl PELLIEHUS 3a7a4 C
yu€TOM OrpaHUYEHUIl, CBA3aHHBIX CO CBOMCTBAMHU pacCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp3oBare anreOpandyeckyr0 TEPMHHOJIOTUIO U CHUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHUS y4eOHOI0 MaTepuasa.

HaxoauTs 3HaueHust OyKBEHHBIX BBIPaKEHUM MIPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BoinonHATe npeoOpa3oBaHusl 1IEJIOT0 BBIPAXKEHHUS B MHOTOWIEH IMPUBEICHHEM I0J00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbINONMHATE yMHOXXEHME OJHOWIEHA Ha MHOIOWIEH M MHOIOYWIeHa Ha MHOT'OYIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbl M KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKEHNE MHOTOYWICHOB HA MHOKHTEH C TIOMOIIBIO BEIHECEHHUS 32 CKOOKH
00111er0 MHOXKUTEIS, TPYIITUPOBKYU ClIaraeMbIX, IPUMEHEHUs (POpMYIl COKPALIEHHOTO YMHOXKEHUS.

[IpumensTh TpeoOpa3oBaHusl MHOIOWIEHOB JUIsl PELIEHUS Pa3IMyYHbIX 3a/1a4 U3 MaTEeMATUKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonb30BaTh CBOMCTBa cTeNeHEW ¢ HATYpajJbHBIMM IOKAa3aTeIsIMH JUIsl MPeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHus U HepaBeHCTBa

Pemarp nuHENHbIE ypaBHEHHs C OJHOM IEPEMEHHOH, NPHUMEHsS IpaBWiIa Iepexoja OT
HCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABIIS€TCS JIM YUCIIO KOPHEM YpaBHEHUS.

[TpumensTH rpaduyeckre MeTOIbl P PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOuparh mpuMepsl map 4uces, SBISIOIUXCS PELUIEHHEM JIMHEHHOTO YpaBHEHUS C ABYMs
IIEPEMEHHBIMH.

Crpouth B KOOPIMHATHOW IUIOCKOCTH TpaduK JHMHEWHOTO YpaBHEHHUS C JIByMs
NEePEMEHHBIMH, OJIb3YACh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctembl OBYX JIMHEHHBIX YpaBHEHUN C JByMS IEPEMEHHBIMH, B TOM YHUCIE
rpapuyuecKu.

CocTaBiATh W pelaTe JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX YpPAaBHEHWH I10
YCIOBUIO 33Jaud, HHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJaud IOJY4YEHHBIN
pe3yJIbTar.

DOyHKUMH

N3o0paxaTh Ha KOOPIUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alUCHIBATH YUCIOBBIE IPOMEKYTKH Ha alredpanueckoM s3bIKe.

OTmeuaTh B KOOPJIMHATHON MJIOCKOCTH TOYKH IO 33J1aHHBIM KOOpPAMHATAM, CTPOUTH TpapuKu
TUHEUHBIX QyHKIU. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMN U3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMYUHAMU: CKOPOCTD,
BpeMsl, pPacCTOSHUE, [IEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM padoThI.

Haxomuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTh Tpaduueckuil cmoco0 HpeACTaBIeHUs MU aHANIW3a HH(OPMAIMM, W3BIEKATh M
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB peaIbHBIX IPOLIECCOB U 3aBUCUMOCTEM.
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K xoHnmy oOydenus B 8 kJiacce oOydaroIMiCs MOJYYUT CIEAYIOLIME IpEeIMETHbIE
pE3yJIbTaThL:

Yucia ¥ BLIYMCICHHUA

Hcnonp30BaTh HadajlbHbIE IPEACTABICHUS O MHOMKECTBE JEMCTBUTENBHBIX 4YHCEN IJIf
CpaBHEHMs, OKpYIJIEHMs M BBIYMCICHHMH, H300pakaThb JAEHCTBUTEIbHBIE YMCIA TOYKAMU Ha
KOOPJAMHATHOMU IIPSIMOM.

[TpuMeHATh MOHATHE APUPMETUYECKOTO KBAJAPAaTHOTO KOPHsI, HAXOJIUTh KBaJpaTHbIE KOPHH,
UCTIONB3Ysl TPH HEOOXOAWMOCTH KaJbKYJSTOP, BBINOJHATH MPeoOpa3soBaHUsl BBIPAKCHUH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIONIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucH OONBIIMX M MajbIX YHCET C IOMOIIBIO JECATUYHBIX ApoOel u
creneHen yucia 10.

Auredpanyeckue BbIpaKeHHUs

[IpuMeHATh NOHATHE CTENEHW C LeNbIM II0Ka3aTeleM, BBIIOJHATh NPeoOpa3oBaHMs
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIE€TbIM [T0OKA3aTEIEeM.

BBINONHATE TOXIECTBEHHbIE MPEOOpa30BaHMs PALUOHAIBHBIX BBIPAKEHUH HAa OCHOBE
NpaBWI JIEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMu Jpo0OsMu.

PacknapiBaTh KBaJpaTHBIM TPEXUIEH HA MHOXKUTEIH.

[TpumeHsTh peoOpa3oBaHUs BHIPAKEHUH Ul PELICHMs PA3IMYHBIX 3a]1a4 U3 MATEMaTUKH,
CMEXKHBIX NPEIMETOB, U3 pealbHON MPAKTUKU.

YpaBHeHusI 1 HepaBeHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YpaBHEHMsS M pPalMOHAIbHbIE YPABHEHUS, CBOJSAIIMECST K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTh mpocTeiie MUcCcleAoBaHUs YPaBHEHUH M CUCTEM ypaBHEHUH, B TOM YHCIE C
NPUMEHEHHEM IpaHUuecKux MpeJICTaBIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WIH CHCTEMaA
YpaBHEHMH pelLIeHHUs, €CII UMEET, TO CKOJIBKO, U Tpoyee).

[lepexonuTh OT ciiOBeCHOH (OPMYNIMPOBKH 3ajadu K e€ anredpandyeckoll MoJenu ¢
IIOMOUIBIO COCTaBJICHUsI YPABHEHUS WM CUCTEMBI YPABHEHMM, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJIau MOJIyYE€HHBIN pe3ybTarT.

[TpuMeHATH CBOWMCTBA UYMCIIOBBIX HEPABEHCTB JJI CPABHEHUs, OLICHKH, pellaTh JINHEHHBIE
HEpPaBEHCTBA C OJHOM MEpPEeMEHHOM M WX CHUCTEMBl, JaBaTb TIpa@UUecKyl0 HWIUIIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHumMaTh ¥ MCIONB30BaTh (PYHKIIMOHAIBHBIE MOHATUSA U A3BIK (TEPMHUHBI, CUMBOJINYECKHE
0003Ha4YeHUsI), ONpEAeATh 3HaUeHHE (PYHKIHMU MO 3HAUYEHUIO apryMEHTa, ONpEIeNiaTh CBOMCTBA
byHKIMY 110 €€ rpaduKy.

Ctpouts rpaduku 3JeMeHTapHbIX QYHKIMH BUJA:

y = k/x, y = x2, y = x3,y = x|, y = VX, onuceBaTh CBOHCTBA YHCIOBOM (GYHKIMH 110 €8
rpaduxky.

K xoHmy oOydenus B 9 kJiacce OOy4aroIIMHCS TMOJYYUT CIEAYIONIME TpEeIMETHbIE
pE3yJIbTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHUBATh U YIOPAIOUYNBATH PAllMOHAIBHBIE H HPPALIMOHAJIbHbIE YUCIIA.

Boimonuate apudmernyeckue ACWCTBUS C PALMOHAIBHBIMHU YHCIAMHU, COY€Tas YCTHBIE U
MUCbMEHHBIE TPUEMBI, BHITIOJHATH BRIUUCIICHUS C HPPALMOHATIBHBIMU YHCIIAMU.

HaxoauTe 3HaueHUs CTENEHEW C LEIbIMM MOKa3aTeNsIMU U KOpPHEH, BBIUMCIISATH 3HAYCHUS
YHCIIOBBIX BbIPAKEHUH.

OKpyrasTh AEHCTBUTEIBHBIC YNCIIA, BBIMOIHATS IPUKUIKY PE3yJIbTaTa BHIYACICHUH, OLEHKY
YHCIIOBBIX BBIPa)KEHUI.
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YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHEHBIE U KBaJpaTHbIC YPABHEHUs, YPABHEHMS, CBOJAIIMECS K HUM, IIPOCTEHILINE
IpOOHO-pALlOHAIbHBIC YPABHEHMS.

Pemarp cucreMpl JByX JMHEHWHBIX ypaBHEHUH C JIBYMsl NEPEMEHHBIMH U CHCTEMBI JBYX
YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE ABJIACTCS TMHEHHBIM.

Pemrate TEKCTOBBIE 3a/1a4M aIreOpanuecKuM CIOCOOOM C MOMOIIBIO COCTABIICHHUS YPaBHEHUS
WM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh mpOCTEHIINE UCCIIEIOBAHUS YPAaBHEHWM M CUCTEM ypPaBHEHHUH, B TOM 4YHCIIE C
IPUMEHEHHEM IpaUuecKuX MpeacTaBleHull (YCTaHaBIMBATh, UMEET JIM ypaBHEHHUE WM CHUCTEMA
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nMHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pakaTh pelIEHUE
HEPABEHCTB HA YUCJIOBOU NPSAMOM, 3aIMCHIBATH PEHIEHUE C IIOMOLIBI0 CHMBOJIOB.

Pemarp cucTembl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINAE KBAAPaTHOE
HEPAaBEHCTBO, M300pa)kaThb pPELIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM MpPsIMOMW, 3alKChIBAaTh
pELIECHNE C IOMOILBIO CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA PU PELICHUH PA3IMYHBIX 3a4a4.

DOyHKIUH

Pacnio3naBath (QyHKIMHM M3ydeHHBIX BUIOB. [lOKa3bIBaTh CXEMAaTHYECKH PACIOJIOXKEHHE Ha
KOOPJIMHATHOH MI0CKOCTH rpadukoB GyHKIwid Buaa: Y = kX, y = kx + b, y = k/x, y =ax2 + bx + c,
y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HadyeHHii KOI(Q(UIMEHTOB, ONMHUCHIBATH CBOIMCTBA
byHKIHi.

Ctpouth M u300paXkaTb CXEMAaTWYECKH TpapuKH KBAaJPAaTHYHBIX (YHKIHMHA, ONHCHIBATH
CBOMCTBA KBaIpaTUYHbIX (PYHKIMHA 1O UX IpaduKam.

Pacnio3znaBathe kBajpaTHuHyI0 QYHKIUIO 10 (opMysie, IPUBOIUTH MPUMEPHI KBaJpaTHUHBIX
GyHKUIMN U3 pealbHOM KHU3HH, (PU3UKH, TEOMETPHUH.

YuciioBbIE 10CJI€10BATEIBHOCTH U MPOrPeCcCUH

Pacrnio3HaBaTh apu(METHUYECKYI0O U T'€OMETPHUYECKYIO NMPOIPECCHM IPH pasHbIX CIIOCO0ax
3a/1aHUS.

BBINONHATE BBIYMCIEHUS C HCHOJb30BaHHEM (OpMya N-ro uieHa apupMeTHdecKkoil u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh 4IeHBI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemate 3agaun, CBsI3aHHBIE C YMCIOBBIMH MOCIEAOBATEIBHOCTSAMH, B TOM YHCIIE 3a7a4M U3
peanbHOM JKHU3HHU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l S——— Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06pa3oBaTETbHbIC
padoThI padoThI pecypesI
1 Yucia u BeIUKCIICHUS. PalinoHaibHbIE o5 1 bu6mmoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubanorexa LIOK
2 AnrebOpandecKkue BhIPaXKCHHUS 27 1 hitps://m.e dS(I)_f).ru 17§415090
bubanorexa [IOK
3 YpaBHEHHA 1 HEPABEHCTBA 20 1 https://m.edsg).ru/?f415b90
bubanorexa LIOK
4 Koopaunats! u rpaduku. @yHKIun 24 1 https://m.e dS(I)_f).ru 17§415b90
bu6mmoreka [JOK
S Tostopenue u 06obmenne 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne n/m S — Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BPA30BATETbHBIE
padoThI padoThbI pecypei
bubmuorexa [JOK
1 Yucna u Beraucienus. KBajparHbie KOpHU 15 https://m.edso0.ru/7f417af8
2 Yucia u BeruucieHus. CTeneHs ¢ 1eabIM 7 bu6mmoreka [IOK
HOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaKEHUSI. 5 1 bubnuorexa [JOK
KBagpatuslii TpéxdiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BbIpaKCHUS. 15 1 bubnunoreka [JOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bubnuoteka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnunorexa [JOK
ypaBHEHUI https://m.edso0.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKUHH. OCHOBHEIC HOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKim. Huciossie dyricimn 9 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 losTopenne 1 obodmenHe 6 . https://m.edsoo0.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KUIIACC
KoJsnuecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m IpOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0BPA30BATEILHBIC
padoThl padoTbI pecypes
1 Uucna u Berunciienus. JlelicTBUTENbHBIC 9 bubnuoreka [IOK
quca https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUA C 14 1 bubnnorexa [JOK
OJTHOM TICPEMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHHUI https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.eds00.ru/7£419d08
bubmmoteka IIOK
> PyHiuHH 16 . https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
6 YuciIoBbIe OCIEN0BATEILHOCTHU 15 1 hitps://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6mmoteka IIOK
3HaHHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
Yueonuk Anredpa 7.Astopsl: FO.H.Maxkapsrues, H.I.Munatok, u 1p. MockBsa:
IIpoceemenne,2023
Yyebnoe mocodue Anredpa 7.Aptopsl: FO.H.Makaperues, H.I'. Munmtok, u 1p. Mockga:
[Ipocsemienue,2022
VYyebHoe nmocobue Anredpa 8.Aptopsl: FO.H.Makaperues, H.I'.Munmtok, u 1p. Mocksa:
[Ipocsemienne,2022
VYuebnoe nmocodbue Anredpa 9.Asropsr: FO.H.Makapsrue, H.I'.Munntok, u ap. Mockaa:
[Ipocsemienue,2022

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
Texnonoruueckue kapTol ypokoB o yueOnuky FO.H. Makaperuea, H.I'.Munntoxk, u ap.
NznarensctBo «Yuurens» 2020
Marematuka 5-11 knaccsl. llIkonsnas nporpamma. Mocksa: [Ipocsemenune 2022
COopnuk 3anau mo Mmatemaruke, aBropel: O.H. [Tuprotko, O.A. Tepemxko, benapycs,2020
KommuiekcHas tetpanp o anredpe A koutposs 3Hanuil FO.U. Pomanos, «Hama mkonay, 2022
Anrebpa. Tematuueckuii TpeHaxep s 7-8xiaccoB. ABTopsl: D.D . JIbicenko,
C.}O.KynabyxoBa.U3natensctBo «Jlernon»2014

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET

Enunoe okHO moctyma k o0pa3oBatenbHbIM pecypcam http://window.edu.ru/

Enunas xosutekiust udpoBbix 00pazoBaTeabHbIx pecypcos http://school-collection.edu.ru/

Oomepoccuiickuit mpoekt "lIkona mudposoro Beka" http://digital. 1september.ru/

denepabHbIi IIEHTP HHOPMAIIMOHHO-00pa3oBaTebHBIX pecypcos http://fcior.edu.ru/

denepanbusblii nopran "Poccuiickoe oopazoBanue" http://www.edu.ru/

Vuiu.py - HHTepaKTHBHAs OHNAiH-11aTdopma - https://uchi.ru/ BecrinatHas undposas miatdopma
111 00y4YeHHs OCHOBHBIM IIIKOJIbHBIM TipeiMeTaM - https://education.yandex.ru/ma


http://window.edu.ru/library?p_rubr=2.1
http://school-collection.edu.ru/
http://digital.1september.ru/
http://fcior.edu.ru/
http://www.edu.ru/

