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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIsIETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIETro 0Opa30BaHUS:
OHa o0ecreyrBaeT U3y4YeHHUE JAPYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHHTAPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOIUMO IS MMPOIODKEHHSI 00pa30BaHUs U B
MOBCEHEBHON kU3HU. PasBurne y 0Oyd4arommxcs Hay4HbIX MPEACTABICHUH O
MPOUCXOXKJECHUN W CYIIHOCTU airedpandeckux aOcTpakiuii, crnocode OTpakeHUs
MaTEMaTUYECKOM HAyKOW SIBJICHUH M MPOLECCOB B MPHUPOAE M OOIIECTBE, POIH
MaTEMaTUYECKOT0 MOJEIMPOBAHUS B HAyYHOM IMO3HAHUM U B MPAKTHUKE CIOCOOCTBYET
(hOpPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAUECTB MBINIJICHUS, HEOOXOAMUMBIX JIJIS
ajanTay B COBPEeMEHHOM mu(ppoBoM odmecTBe. M3ydeHue anreOpsl oOecrieunBacT
pa3BUTHE yMEHUs HAOI0JaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL W BBIBOJBI, (PopmynupoBaTh yTBepxkacHUsA. OcBoeHHE Kypca anreOpsl
obecrieynBaeT pa3BUTHE JIOTMYECKOTO MBINUICHUS OOYYarolUXCsA: OHU HCIOJIb3YIOT
NEIyKTUBHBIE W HWHIYKTUBHBIE pacCyXJACHUs, O0O00OIleHHEe U KOHKPETU3AIHIO,
abctparupoBanre u aHaioruto. OOydeHue anrebpe MpeArnojaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITEIIbHON JESITEIbHOCTH OOYYaroNIuXcsi, MO3TOMY CaMOCTOATEILHOE
pelieHue 3a1a4 sIBISETCS peain3aluen 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUS.

B crpykrype mporpammbl yueOHOro Kypca «Airedpa» sl OCHOBHOTO OOIIETro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna u  BBIUUCIHCHUS», «AnTeOpamdyecKkue BBIPOKCHHS», «YpaBHEHUS U
HEpPABEHCTBA», «DyHKuum». Kaxnas U3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYECHUs Kypca, B3aUMOJCHCTBYS C IPYTUMHU
ero JuHHsAMU. B Xome wu3ydeHHss ydeOHOro Kypca OOYYarOIIUMCA MPUXOIUTCS
JIOTUYECKU PACCYKJIATh, UCIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBA3M C
ATUM B IIpOrpamMmy y4eOHOTro Kypca «Anredpay BKIIOYEHBI HEKOTOPhIE OCHOBBI JIOTHUKH,
MPEJCTABIICHHBIE BO BCEX OCHOBHBIX pa3liellax MaTEeMaTHYeCKOro oOpa3oBaHUS U
CIOCOOCTBYIOIINE OBJIAJICHUIO 00yYaIOIIUMUCS OCHOB YHHUBEPCAITBHOTO
MaTteMaTudeckoro si3bika. ConepaTeabHOM UM CTPYKTYPHOH OCOOEHHOCTHIO Y4eOHOTO
Kypca «Anrebpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanue muHud «Hucia U BEIYUCICHUSD» CIIYKUT OCHOBOM IS JaJbHEUIIIEro
M3YyYCHHUS MATEMaTUKH, CIIOCOOCTBYET Ppa3BUTUIO Y OOYYAIOIIUXCS JIOTHYECKOTO
MBIIIUICHUSL, (OPMUPOBAHUIO YMEHHUS TIOJIb30BAThCS QJITOPUTMaMH, a TakKXKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX I TIOBCEIHEBHOW KU3HH.
Pa3BuTre mOHATHS O YHWCJIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBS3aHO C
palMOHANBHBIMUA U HUPPAIMOHATLHBIMU YUCJIaMH, (OPMUPOBAHUEM MPEACTABICHUA O
JNEUCTBUTEILHOM YHCJI€. 3aBEpPUICHHE OCBOCHHMSI YHUCIOBOW JIMHUM OTHECEHO K
cpeaHeMy oO1eMy 00pa30BaHMIO.
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ConepxaHue IBYyX alNreOpandecKux JUHUN — «AnreOpandecKkue BHIPAKCHUS U
«YpaBHEHHSI W HEPABEHCTBAa» CHOCOOCTBYeT (HOPMHUPOBAHHMIO Yy OOYYarOMIMXCs
MaTEMaTHYECKOrO ammapara, HEOOXOAWMOTO /sl peleHUs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/ady. Ha ypoBHE OCHOBHOTO
oOmmero oOpa3oBaHus Y4YeOHBI MaTepuan TPYIIUPYETCS BOKPYT palMOHAIbHBIX
BBIpaXEHUI. AJnredpa JIEeMOHCTPHpPYET 3HAUEHHE MaTeMaTUKH KakK S3bIKa JJis
MOCTPOCHUS MaTEMaTHYECKUX MOJENEeH, ONMUCcCaHMs MPOIIECCOB U SIBICHUN pPEaTbHOTO
mupa. B 3amaum  o0yueHuss anreOpe BXOAST TakKe JalibHEWIee pa3BUTHUE
AITOPUTMHYECKOTO MBIIIJIEHUSI, HEOOXOAUMOT0, B YaCTHOCTH, JJIsi OCBOCHHS Kypca
uH(OPMATUKHU, U OBJIaICHHE HAaBbIKAMM JIEAYKTUBHBIX paccyxiaeHui. [IpeodpasoBanue
CUMBOJIBHBIX (OpPM  CIIOCOOCTBYET PpAa3BUTHI0O BOOOPAKEHMS, CIIOCOOHOCTEN K
MaTEeMaTHUYEeCKOMY TBOPUECTBY.

Conepxxanue (PyHKIIMOHATBHO-TpaUuecKol JMHUU HAIEJICHO Ha TOJIyYCHHE
OoOyJaronMMuUCs 3HaHUM 0 (QYHKIMAX KaK BaKHEHIIeW MaTeMaTuueCKOW MOJAENU IS
OMHCaHUsI W WCCIENOBAaHUS Pa3sHOOOpA3HBIX MPOILIECCOB W SIBICHUM B MTPHUPOIE U
oOmecTtBe. M3ydyenne mMarepuana crnocoOCTBYET PAa3BUTHUIO Yy OOYYaIOIIUXCA YMEHUS
WCIIOJIb30BaTh PA3JIMIHBIC BHIPA3UTEIBHBIC CPECTBA SI3bIKA MATEMAaTHUKHU — CIIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckre, BHOCUT BKJIaJ B (GOPMUPOBAHKE MPEICTABICHUN O POIH
MaTEeMAaTUKHU B Pa3BUTUU IIUBUIIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax u3ydaercsa y4yeOHbI Kypc «AnreOpay,
KOTOpPBIM BKJIIOYAET CJEAYIOIIMEe OCHOBHBIE pasfenbl coiepxkanus: «Yuciaa u
BBIYUCIICHUS», «ANTeOpandeckue BBIPOKEHUS», «YpaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBogutcst 306 yacos: B 7 kimacce — 102
yaca (3 ydaca B Hejeno), B 8 kiacce — 102 yaca (3 gaca B Henento), B 9 kiacce — 102
yaca (3 Jaca B HeJIeJIO).
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COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yucia 1 BIYMCICHUS

Hpo6u 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEX0l OT OJHOM (hopMbI 3amucu ApoOei
K apyrou. lloHsaTtne panuoHanbHOrO 4YuMCia, 3aluch, CPaBHEHUE, YIIOPSIAOYMBAHUE
palMOHANBHBIX 4KCell. ApudMeTHuecKkue ACHCTBUS C paldOHAIBHBIMU YHUCIAMHU.
Pemienue 3a1a4 u3 peaabHON MPAKTUKKA HA YaCTH, HA JIPOOH.

CreneHb C HaTypaJbHBIM IIOKAa3aTENEM: OINpEAEIeHUE, Mpeodpa3oBaHUE
BBIPAKEHUI Ha OCHOBE OIPEICNICHMs], 3aluch OOJbIMX uuced. [IpoleHTh, 3ammch
IPOLEHTOB B BHJIE JApoOM U JIpoOM B BHUJAE MPOLEHTOB. TpH OCHOBHBIE 3a/Jaydl Ha
IIPOLIEHTHI, PEIICHHE 3a1a4 U3 PEaJIbHOM ITPAKTHUKH.

[IprMeHeHne TPU3HAKOB JAEIMMOCTH, PA3J0KEHUE HA MHOKHUTEIHN HATYPAIBHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi ¥ oOpaTHasi IPOMOPIIMOHATEHOCTH.

AJire0panvecKue BbIPAKEHUS

[lepemeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAXKEHHS C IEpeMEHHOW. JlomycTumble
3Ha4YeHUs1 NepeMeHHbIX. [IpencraBneHue 3aBHCUMOCTHM MEXAY BEIWYMHAMHU B BHJE
dbopmynbl. Beruucnenuss no dopmynam. IlpeoOpazoBanne OYKBEHHBIX BBIPaKCHHI,
TOJIECTBEHHO pPaBHBIC BBIPAKEHUS, MPaBUIIa TPEOOPa30BaAHUS CYMM M MPOU3BEICHUI,
MpaBujia PacKpbhITUSI CKOOOK M MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBoliCTBa CTENEHU C HATYPaJIbHBIM MOKA3aTEIIEM.

OnHowrensl n MHOrowieHsl. CreneHb MHoOrowieHa. ClloXkeHWe, BBIYUTAHUE,
YMHOKEHHUE MHOTOUYIEHOB. DOpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBagpaT CyMMBbI U
KBaapar paszHocTu. DopMmysia pa3HOCTH KBaAparoB. Pa3imoxkeHne MHOTOYJIICHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHHMs, IMpaBuja MNpeoOpa3oBaHMsl  ypaBHEHUS,
PaBHOCUJIBHOCTDH YPAaBHEHUU.

JIluHeiHOEe ypaBHEHME C OJHOW IIEPEMEHHOW, YHUCIO KOPHEW JIMHEUHOTO
YpPaBHEHMS, PEIICHHUE JMHEWHBIX ypaBHEHUU. COCTaBIEHHE YPAaBHEHUU IO YCIOBHIO
3a1aun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JBYMsI MEpEeMEHHbIMU M ero rpaduk. Cucrema IBYX
JUHEHHBIX YpaBHEHUHN C IBYMs IEPEMEHHBIMH. Perenne cucteM ypaBHEHUHN CIIOCOOOM
ITOACTaHOBKU. [IpuMepsl pelennst TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPABHEHUM.

DyHKUNHA

Koopaunara Toukm Ha npsmoil. UuciaoBele NpoOMEKYyTKH. PaccrosiHue Mexnay
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.
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[IpssmoyrosbHas cucreMa KoopauHat, ocu Ox u Oy. Abcrucca U oparuHaTa TOYKH
Ha KOOpAWMHATHOM IiockocTu. [Ipumepsr rpadukos, 3amanHbeix (opmymnamu. Utenue
rpadukoB peanbHbIX 3aBucuMmocteil. [lonstue ¢pynkmun. ['padux dynkuuu. CpoiicTBa
dbyukuit. Jlunetinas dyukus, e€ rpaduk. ['paduk dbyukmuu y = [x|. ['paduueckoe
pEIIEHNUE JTUMHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHECHUH.

8 KVIACC

Yuciaa 1 BBIYUCTCHUSA

KBampatuelii kopeHb u3 uyucna. [lonstue 00 wHppalMoOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOMMKEHUS HMppalMoOHANbHBIX uyHcel. (CBOHCTBa apu]pMeTHYECKUX
KBaJIpaTHbIX KOPHEW M UX NMPUMEHEHHE K NPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U
BBIYMCIICHUSIM. [[eHiCTBUTENBHBIE YHCTIA.

Crernens ¢ 1eJIbIM MOKa3aTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIIN.

AnrebOpandeckas 1po0b. OCHOBHOE CBOMCTBO alireOpanyeckoi apodu. CroxeHue,
BbIUUTAHUE, YMHOXEHHE, JeJeHHe anreOpandyeckux napoOed. PanumonanbHble
BBIPAXEHUS U X NMPeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢GopMyna KOpHEH KBaapaTHOrOo ypaBHeHHUs. Teopema
Buera. Pemienue ypaBHeHUM, CBOASAIINUXCS K JMHEUHBIM U KBajapatHeIM. [Ipocrenmue
ApOOHO-pallMOHANIbHBIE YPABHEHUS.

I'paduueckas uHTEpHpeTalMsi ypaBHEHUH C ABYMS MEPEMEHHBIMH WU CHCTEM
JVHEWHBIX YypPaBHEHUN C JByMs IiepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a/1a4 ajaredpanyeckuM crocoooMm.

UucnoBble HEpABEHCTBA M WX CBOWCTBA. HepaBEHCTBO C OJHOW TEPEMEHHOM.
PaBHOCHMIBHOCTH HEpAaBEHCTB. JINHEMHBIE HEPABEHCTBA C OJTHOM IepeMeHHOU. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DyHKIUU

[Tonsitne dynkuuu. O6macTh OMpEACICHUS WU MHOXKECTBO 3HAYCHHHN (PYHKITUH.
CniocoObl 3a1anus PyHKITUH.

I'padux bynkuuu. Yrenue cBoiicTB pyHkuuu no e€ rpaduky. [Ipumeps rpadukon
GyHKIU, OTpaXaronuX peasbHbIe MPOLECCHI.

OyHKIMM, ONMCHIBAIOLIME TMPSAMYI0 W OOpaTHYI  MPOMOPLUOHAIBHBIC
3aBHCHMOCTH, nX rpadukn. Oyukimn y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
pElIEHNE YPAaBHEHUM U CUCTEM YPABHECHUU.
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9 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

PannonanpHbpie 4YHClia, HppalMOHANbHBIE YHCIA, KOHEYHbIE W OECKOHEUHbIE
JEeCATUYHbIE IpoOU. MHOKECTBO JEHCTBUTEIBHBIX YUCEN, JEUCTBUTEIBHBIE YHCIA KAK
OecKOHEUHBbIE JecATUYHBbIE ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JICUCTBUTEIbHBIX YHCET U KOOPAUHATHOW MPSIMOI.

CpaBHEeHHME  JCHCTBUTENBHBIX  4YHCEN, apuPMETHUYECKUe  JCUCTBUS  C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKpYXalOLIEro MHpPA, JUIMTEIBHOCTh IPOIECCOB B
OKPY’KAIOIEM MUPE.

[Ipubnm>x€HHOE 3HAUYEHHE BEJIMYMHBI, TOYHOCTh MpuOmbKeHus. OKpyrieHue
yucell. [Ipuknaka v oueHka pe3yabTaToB BHIUYACICHUN.

YpaBHeHMs U HEPABEHCTBA

JInneniHOE ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K IMHEUHBIM.

KBampaTtHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJSIIMXCA K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepbl pemieHHs ypaBHEHUH TPETbEUM W UYETBEPTOMU
CTEIIEHEU Pa3JI0’KEHUEM HAa MHOXKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHWH. PelieHne TEKCTOBBIX 3aja4y
anreOpanyecKuM METOJIOM.

VYpaBHeHue c JByMsl MEpeMEHHbIMH M ero rpaduk. PemieHue cuctem nByX
JIMHEMHBIX YPAaBHEHUU C JBYyMs NEPEMEHHBIMU. PelieHune cucrem IBYX ypaBHEHUM,
OJIHO W3 KOTOPBIX JIMHEWHOe, a Jpyroe — BTOpod cremneHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHOW. Pemenune cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHOM. KBanpaTHbie HepaBeHCTBA. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DyHKUNHA

KBagpatnunas ¢ynkmus, e€ rpaduxk u cBoiictBa. I[lapabGoma, koopauHaThI
BEPIITMHBI TapadoIIbl, 0Ch CAMMETPHUH MapadoJIb.

Ipadukn byskmumii: y = kv, y = kx + b, y = k/x, y = x3, y =Vx, y = |x| n ux
CBONCTBA.

YucoBbie 10CJIe10BATEILHOCTH U IPOrPeccum

[loHdaTHE YMCIIOBOM  TMOCIENOBATENBHOCTH. 3aJaHUE IOCIENOBATEIBHOCTH
peKyppeHTHOH hopMyIioi u GopMyJIoi 1-T0 YIeHA.

Apudmernueckass W reomeTpuueckas mnporpeccuu. PopMynbl n-TO  4jieHa
apu(pMeTUYECKON U TeOMETPUUECKOIN MPOTrPeCCHii, CyMMBbI TIEPBBIX 71 YJICHOB.
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N3o006paxkeHne 4wieHOB apu(PMETHUECKON U T€OMETPUIECKON MPOTrPecCuii TOUKaMu
Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBII W SKCHOHEHUHMAIbHBIA pocT. CIOXHbIE
IIPOLICHTHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSI MPOrpaMMbl y4eOHOro kypca «Anredpa»
XapaKTEepU3YyIOTCS:

1) naTrpuoTHyYecKOe BOCIMTAHME:

IIPOSIBICHUEM MHTEpECa K IPOLUIOMY M HACTOSIIEMY POCCHHWCKONM MaTEMATHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JOCTHXKEHUAM POCCHMCKUX MATEMAaTHKOB M POCCHMCKOUN
MaTeMaTUYECKOW IIKOJbI, K HMCIOJB30BAHUIO ATHUX JOCTHKEHUN B APYrMX HayKax H
MPUKJIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEHN TpaklaHWHA U pealu3alyy €ro Ipas,
MPEACTAaBICHUEM O MATEMATUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYD,
SBJICHUM, TIPOLIEyp TPaKJAHCKOTO oOmecTsa (Hampumep, BBIOOPHI,  OIMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHUIO OSTHYECKUX TMPOOJIeM, CBA3AaHHBIX C MPAKTUYECKUM
MPUMEHCHUEM JOCTMKCHUM HAyKH, OCO3HAHMEM BAXHOCTH MOPAIbHO-3TUYECKUX
MIPUHIIUIIOB B AEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTMBHOE y4aCTHE B PELIEHUU IPAKTUUYECKUX 3a7a4 MaTEeMaTUIECKOU
HaIpaBJICHHOCTHU, OCO3HAHUEM Ba)KHOCTH MAaTEMATUYECKOTO 00pa30BaHUs Ha MPOTHIKEHUN
BCE OKM3HM JUI1 YCHEIIHOW MNpodecCUOHANbHOW JEATEIbHOCTH M pPa3BUTHUEM
HEOOXOJMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHHUEM WHAUBUIYATHHOMN
TpaeKTOpUH OOpa30BaHUS M JKU3HEHHBIX IIJIAHOB C Y4YETOM JIMYHBIX HHTEPECOB U
OOLIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K IMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MATEMATUYECKUX
00BEKTOB, 3aJay, pEIICHUN, pPaCCYXKICHUM, YMEHHUIO BHUIETh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpHUEHTAIIMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOIbI U OOLIECTBA, TOHUMaHUEM
MaTEeMaTU4YECKON HAyKW KakK c(hepbl 4eTOBEUYECKOM ACATEIBHOCTH, ITANOB €€ pa3BUTHA U
3HQYUMOCTU JUISl Pa3BUTUSl LMBUJIM3AIMU, OBJIAJACHUEM S3bIKOM MaTEMaTUKU U
MAaTEMATHYECKON KYJIbTYpPOU KaK CPEICTBOM MO3HAHUSI MUPA, OBJIAJECHUEM MPOCTENIIUMU
HAaBBIKAMHU HCCIIEIOBATENICKON AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (QopMupoOBaHHEe KYJbTYPHI 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJayuns:
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TOTOBHOCTBIO NPUMEHATh MATEMATHYECKUE 3HAHWSA B MHTEpPECaX CBOErO 370POBBS,
BEJICHUS 3JI0pOBOro oOpas3a >KM3HM (310pOBOE NHTaHUE, COATAHCUPOBAHHBIM pEXUM
3aHATUN U OTABIXA, peryisipHas ¢uzndeckass akTUBHOCTH), C(HOPMHPOBAHHOCTHIO HABbIKA
pedexcun, MpU3HaHUEM CBOETO IIPpaBa Ha OIIMOKY U TaKOI'o e IpaBa JAPYyroro 4yeioBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTalUWel Ha NPUMEHEHHWE MAaTEeMaTUYECKUX 3HAHWM [Jis pelleHHs] 3a1ad B
o0JacTl COXPaHHOCTU OKPY)KAIOIIEW Cpelbl, MIAaHUPOBAHUS TOCTYMKOB U OLIEHKH HX
BO3MO>KHBIX ITOCJIEICTBUI JJIsl OKpY KarOIIe cpeibl, 0CO3HAaHUEM II100aIbHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEW UX PEIICHUS;

8) aganTanusa K N3MEHSIOIMMCS YCJIOBHAM COLUAIBHON M IPUPOJAHOI Cpeibl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO EATEeIbHOCTh, B TOM 4YHUCJIE YMEHHUE
YUUTBCS Y JAPYTUX JIOEH, NpuoOpeTaTb B COBMECTHOH JEATEIBHOCTH HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWI, B TOM 4uclie (POPMYIHPOBATH
UJeH, MOHATHUSA, TUIOTE3bl 00 OOBEKTAX M SBJICHHSX, B TOM YHCIIE PaHEE HEU3BECTHBIX,
0CO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOUIUNI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEILIEHUS U
nercTBUs, GOpMYyIMPOBATh U OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble jornueckue aeiicTBUA:

e BBUBJISATH M XAPAKTEPHU30BATh CYIIECTBEHHBIC TMPU3HAKHM MaTEMAaTUUYECKUX
OOBEKTOB, TIOHATHM, OTHOLICHUM MEXIy TNOHATUIMH, (OPMYJIHPOBATH
OTIpeJICIICHHS TIOHITHM, YCTaHABIMBATH CYIIECTBCHHBIN MTPU3HAK KIacCU(UKaIUH,
OCHOBaHWsI /711 0000IIECHNS ¥ CPABHEHHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATS, dbopmyIUpoBaTh u peoOpa3oBbIBATH CYXICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

e BBISBIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3UM M MNPOTUBOPEYHUS B
dakTax, MAHHBIX, HAOMIOJACHUSX W YTBEPXKICHUSX, MpeAJiaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

e Jl€NaTh BBIBOABI C UCIOJH30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

e pasz0bupaTh JOKa3aTEeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (MpsSAMBIE H OT
MPOTUBHOI0), TMPOBOJUTH  CAMOCTOSITEJILHO  HECJOXKHBIE  JI0Ka3aTelIbCTBA
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MaTeMaTHYeCKUX (PaKTOB, BhICTpaMBaTh apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BbIOMpaTh CHOCOO penieHust yueOHOM 3a7aun (CpaBHUBATH HECKOJIBKO BapUAHTOB
peuieHusi, BBIOMpaTh HauboJee TMOIXOMAIUNA C YYETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbcKne 1eiiCTBUSA:

e HCIOJB30BAaTh BONPOCHI KakK MCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUA,
dbopMyaMpoBaTh  BOMPOCHL,  (UKCUPYIOIIUE  MPOTHBOpPEUYHE,  MpodIiieMy,
CaMOCTOATENILHO YCTaHaBJIMBAaTh HCKOMOE W JlaHHOE, (hOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e IMpPOBOJUTH MO  CAMOCTOSTEIBHO  COCTABICHHOMY  IUIAHY  HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIPIIOE MCCIEIOBAHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTEH
MaTEeMaTHYECKOT0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

e CaMOCTOSITENIBHO (OpMyJIHpOBaTh OOOOIIEHHS M BBIBOJBI IO pe3yJibTaTaM
IPOBENEHHOTO  HAONIOACHMS, HCCIEJOBaHUS, OLEHUBAThb JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB K 000OIICHUIA;

e TMPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIJIBUIaTh
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanueii:

e BBUBISITH  HEIOCTATOYHOCTH M  KM30BITOYHOCTH  MH(GOpMAIMHM, JaHHBIX,
HEOOXOJAMMBIX JJIs PEIICHUS 3a1a4H;

e BBIOMpaTh, AaHAIM3UPOBATh, CHUCTEMAaTU3UPOBATH W  HMHTEPIPETHUPOBATH
uH(OOPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

e BbIOMpaTh (HOpMy MpeacTaBieHUs UHPOPMAIMA U WIUIIOCTPUPOBATH PEIIacMbie
3aJlayu CXeMaMH, uarpaMmMamMu, HHOU rpauKoi 1 MX KOMOMHALUSAMY;

e OLEHUBATH HAEKHOCTh UHPOPMALIMH MO KPUTEPHUSAM, MPEATIOKEHHBIM YUUTEIEM
WK c(HOpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKaTHBHBIE YHMBEPCAJIbHbIE YueOHbIE TeiCTBUS:

e BOCIPUHUMATH U (HOPMYJIUPOBATH CYXIEHUS B COOTBETCTBUU C YCJIOBHUSIMHU U
HEeIsIMU OOIIEHMs], SICHO, TOYHO, IPAMOTHO BbIpakaThb CBOIO TOUKY 3pEHHUS B
YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHMs 3aJauu,
KOMMEHTHUPOBATH MOJIYICHHBINA PE3YNbTAT;

e B X0J€¢ OOCYXJIEHHs 3aJaBaTb BOIPOCHI MO CYHIECTBY OOCYXIaeMOH TEMBI,
npoOsiemMbl, pemraeMoil 3ajaud, BBICKA3bIBaTh WJIEH, HAIEJICHHbIE HA TOUCK
pelIeHus, CONOCTABISTh CBOM CYXICHHUS C CYKICHUSMHU APYTHMX YYaCTHUKOB
Juanora, oOHapyXMBaTh pa3jlune M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;
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e TPEICTaBJIATH pPE3yJAbTaThl PEIICHHUS 3aJaud, OSKCIIEPUMEHTA, HCCIEIOBAHNUA,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (HOpMAaT BBICTYIUICHHS C Y4ETOM 3aaad
MPE3EHTALUN U OCOOEHHOCTEN ayJUTOPUN;

e IMOHMMATh M UCIOJIb30BaTh IMPEUMYINECTBA KOMAHJIHOM W WHIWMBHUIYaTbHOU
paboThI U PEIICHUH YYEOHBIX MaTEMATHYECKUX 3a]1aY;

e IMPUHUMATHh LEJIb COBMECTHOM JE€ATEIbHOCTH, IUIAHUPOBATH OPraHU3aLUI0
COBMECTHOI paboThl, pacrpenessTh BHAbI pabOT, JOTrOBapUBATHCA, OOCYKIATh
MpoLIeCC U PEe3yNIbTaT PaboThl, 00001IATh MHEHUS HECKOJIBKUX JTIOCH;

e YYacTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYXJIECHHS, OOMEH MHCHUSIMH,
MO3rOBBI€ IITYPMbl U JPYTHE), BBHIIOJHATH CBOIO 4YacTh paldOThl U
KOOPAMHUPOBATh CBOM JEHCTBUS C JAPYTUMH WIEHAMH KOMAaHJbI, OIEHUBATH
KAaueCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIHUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

Pery/siTuBHBIe YHUBepcaJbHbIe y4eOHbIe eiicTBHUSA

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, aJITOPUTM PEIICHUs 3aJauM (MJIM €r0 4acTh),
BBIOMPATh CIOCOO pEHICHHS C YYETOM HMMEIOIIMXCS PECypCcOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEeHTUPOBAaTh M KOPPEKTHPOBATb BAapUAHTBl PELICHUN C
y4€TOM HOBOI MH(OPMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJJICKT:

e BIIQJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca M pe3yJbTara
peleHuss MaTeMaTHYeCKOH 3a1a4u;

e TMPEIBUIETh TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTh NpPU PEIICHUU 3aJauH,
BHOCUTh KOPPEKTUBBI B JESTEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBUE pe3yibTaTa JEATEIbHOCTH IOCTaBJICHHOW ULEIU U
YCIIOBUSIM, OOBSICHATH MPUUUHBI JOCTHXKEHUS WM HEJOCTHKEHUS 1eJId, HaXOAUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuyeHust B 7 kjacce oOyqaroUuicsl MOIYYUT CIACAYIOIIUE MPEIMETHBIC
pe3yJIbTaTHI:

YucJa 1 BbIYUCIEHUS

BrImotHTh, coueTas yCTHBIE U TUChbMEHHBIE TPUEMBI, apuU(PMETHIECKUE TCUCTBUS C
palMOHAILHBIMM YHCIIaMU.

HaxoauTp 3HaueHUsI YUCIOBBIX BBIpaXKEHUHN, MPUMEHSATh Pa3HOOOpa3HbIE CIOCOOBI 1
NPUEMBI BBIYUCIICHUS] 3HAUYCHHM APOOHBIX BBIPAKEHUH, COACPKAIIUX OOBIKHOBEHHBIC U
JECATUYIHBIC TPOOH.
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[lepexonute OT oAHON (OpPMBI 3amUCH 4YHUCENT K JApyroil (mpeoOpa3oBHIBATH
JECATUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO IECATUIHYIO APOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHAT NPUKHUAKY W OLEHKY pe3yJbTaTa BBIYMCICHHUM, OLIEHKY 3HA4eHHUU
YUCJIOBBIX BBIPAKECHHUN. DBBINONHATE MAEUCTBUS CO CTENEHSAMH C HATypaJlbHBIMU
MOKA3aTEISIMH.

[IpuMeHATh MPU3HAKU IETMMOCTH, PA3JIOKEHNE HA MHOKUTENIA HATYPAJIbHbBIX YHCEIL.

Pemate npakTUKO-OpUEHTUPOBAHHBIE 337a4H, CBSI3aHHBIE C OTHOILICHHEM BEJIMYMH,
IPONIOPIHOHAIBHOCTBIO BEJIUYUH, POLEHTAMH, HHTEPIIPETUPOBATD PE3YJIbTAThl PEIICHUS
3aJ1a4y ¢ Y4ETOM OIpaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

AJredpanyeckue BbIpaKeHUs

Hcnonp3oBaTh anreOpanyeckyl0 TEPMHUHOJIOTHIO U CHUMBOJHUKY, HNPUMEHATH €€ B
IpoLIECCe OCBOEHUS y4eOHOro MaTepHalia.

Haxonute 3HaueHWss OYKBEHHBIX BBIpAXEHUI TpH 33JaHHBIX 3HAYEHHUSX
IIEPEMEHHBIX.

BoemmonHaTe npeoOpa3oBaHMsl IEJIOTO BBIPAKEHUS B MHOTOUIEH NPUBEICHUEM
NOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BBINOTHAT YMHOKEHHE OJHOWIEHA HA MHOTOYIEH M MHOIOYJIEHAa Ha MHOTOYIEH,
IpPUMEHSATH (POPMYJIbI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh PAa3J10KEHHE MHOTOWICHOB HAa MHOXUTEIHM C IMIOMOULIBIO BBIHECEHUS
32 CKOOKM OOIIEro MHOXHUTENS, TPYIIUPOBKA ClIaraéMbiX, NpUMEHEHHUs (Qopmyl
COKpAaIllEHHOTO YMHOXEHMUS.

[IpumensaTe npeoOpa3oBaHMs MHOTOUYJICHOB [UIsl PELICHUS pPa3IMYHBbIX 3a1ady M3
MaTE€MaTUKH, CMEXHBIX MTPEIAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C€ HATypajdbHBIMM  IIOKa3aTeNAMU LIS
npeoOpa3oBaHUs BBIPAKCHHI.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE YpAaBHEHUS C OQHOM IEPEMEHHON, IPUMEHSS IIpaBuia Iepexona
OT UCXOJTHOTO YPAaBHEHHUS K PaBHOCUJIBHOMY eMy. [IpoBepsATh, SIBISETCS I YUCIO KOPHEM
YPaBHEHUS.

[Ipumensatey Tpaduyueckrie METOABl TPU PEIICHUU JIMHEWHBIX YpPaBHEHUHW M UX
CHCTEM.

[TopOupaTh prMepbl Map YUCEN, ABJISIONIMXCS PEHICHUEM JIMHEHHOTO0 YpaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IUIOCKOCTU TpaduK JMHEHHOTO ypaBHEHUS C IABYMs
EPEMEHHBIMHU, MOJIb3YSACh TPaUKOM, IPUBOAUTH IPUMEPHI PEIICHUs YPaBHEHHUS.
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Pemats cucTemMbl IByX JIMHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBisATh U pellaTh JUHEWHOE YPaBHEHHUE WIH CUCTEMY JIMHEWHBIX YPAaBHEHUH I10
YCIIOBHIO 3a/1a4d, HHTEPIIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 3aJa4M IOJIy4CHHBIN
pe3ynbTar.

DOyHKIUU

N300pakath Ha KOOPAWHATHOW TMPSMON TOYKHA, COOTBETCTBYIOIINE 3aJIaHHBIM
KOOpJMHATaM, Jy4Yd, OTpPE3KH, HWHTEPBAJIbI, 3allUCHIBATh YHCJIOBBIE IPOMEXYTKH Ha
aJIreOpanveckoM sI3bIKeE.

OtMmedaTs B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJAMHATaM, CTPOUTh
rpaguku TuHeRHBIX GyHKIMA. CTpouTh rpaduk GyHKIHUH Yy = |X|.

OnuceiBaTh ¢ NOMOUIBI0 (PYHKUMU H3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYHMHAMMU:
CKOpPOCTb, BpEM:, pPaCCTOSHME, 1IE€HA, KOJIMYECTBO, CTOMMOCTH, IPOU3BOAUTEIILHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduueckuil crnoco0 TMpeACTaBICHUS W aHajdu3a HHPOpMalLUH,
U3BJIEKaTh M MHTEPIPETUPOBATh MH(OpPMALUIO U3 TpaUKOB peaJbHBIX MNPOLECCOB U
3aBUCUMOCTEM.

K xonmy obydyenus B 8 kiacce oOydaromuiics MOJYyYUT CIEIYIOMIME MPEIMETHBIE
pEe3yJIbTaThI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HAdalbHBIE MPEICTABICHUS O MHOMKECTBE JIEHCTBUTEIBHBIX YMCEI
JUIL CPaBHEHHUS, OKPYIJICHHS W BBIYUCICHUM, H300pa)kaTh [EHCTBUTENIbHbIE 4HCIIa
TOYKaMHU Ha KOOPAWHATHOMN ITPSMOM.

[IpumeHsTh NoHsATHE apU(PMETUYECKOTO KBAIPATHOTO KOPHS, HAXOAUTh KBaJApPAaTHbHIE
KOPHHM, HCHOJIb3yd NpHU HEOOXOJUMOCTH KaJbKYJSTOP, BBINOJHIATH NpPeoOpa3zoBaHUs
BBIPAKECHUH, COJEPKALINX KBAAPATHBIE KOPHU, UCITOJIB3YysI CBOMCTBA KOPHEM.

Hcnonp3oBath 3anucu OONBIINX M MaJbIX YHCE] C TOMOUIbIO JECATUYHBIX Ipodeil u
crenenent uncna 10.

AuredpanvyecKue BbIPpAKEHUA

[IpuMeHsATh MOHATHE CTENEHHU C ILIEJIbIM MOKA3aTeJIeM, BBIMNOJIHATh MpeoOpa3oBaHus
BBIPAXXEHUN, COACPIKAINX CTEIIEHU C LEBIM [OKA3aTEIEM.

BBINONHATE TOXJECTBEHHBbIE MpeoOpa3oBaHUsl pallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOYJIEHAMU U alreOpandyecKuMu ApoosiMu.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEU.

[TpumensaTy mnpeoOpa3oBaHMsl BBIPAKEHUW U pEIUICHUS pa3iMYHbIX 3a1ad M3
MaTE€MaTUKH, CMEXHBIX ITPEAMETOB, U3 PEAIBHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA
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Pemate JuHElHBIE, KBaJpaTHbIE YpPaBHEHUS M pPAUUMOHAIBHBIE YPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBOAMTE IPOCTEUIIME HMCCIENOBAHUSA YPAaBHEHUHW W CUCTEM YPAaBHEHUH, B TOM
yycie ¢ MPUMEHEHHEM TrpapUuecKux MpeAcTaBIeHUN (ycTaHaBIMBaTh, WMEET JH
YpaBHEHHUE WIH CUCTEMA YPABHEHUM PEIICHNUS, €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexonuTh OT caoBecHON (OPMYIUPOBKH 3a7aud K €€ aaredpanyeckoil Mojenu ¢
NOMOILBIO COCTAaBJECHUSl YPABHEHUs WM CHCTEMbl YPaBHEHHUW, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yibTar.

[IpuMeHATh CBOWMCTBA YHUCIOBBIX HEPABEHCTB I CPAaBHEHMS, OLEHKH, pelaTh
JVUHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHCTEMBI, JaBaThb I'padUUECKYIO
WJUTIOCTPALIMIO MHOYKECTBA PEUIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[TonumMath W MCHONB30BaTh (PYHKIHOHAIbHBIE TOHATUS M S3BIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAUCHHUS), ONIPEACIATh 3HaUCHHE (PYHKIMU 110 3HAYEHHUIO apTyMEHTAa,
ONpeaensaTh CBOMCTBA (YHKLIMHU 110 €€ rpauKy.

Crpoutb rpaduku 3J€MEHTapHbIX QYHKUINN BUJIA:

y=k/ix,y=x2,y=x3)y=[x[,y= X, OIUCHIBATH CBOWCTBA YHCIOBOIL GbyHKIUU MO
e€ rpaduky.

K kxoniy obydyenus B 9 kjacce oOydaromuiics MOJYYUT CIEIYIOIIME MPEIMETHBIE
pEe3yJIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATh M YIIOPSIIOYMBATH PAIMOHAJIBHBIE U UPPALIMOHAIbHBIE YHCIIA.

Bomonusate apudmernyeckue AEMCTBUS C palMOHAIBHBIMU YHUCIIAMH, COUYeTas
YCTHBIE U TMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIYMCIEHUS C UPPALMOHAIBHBIMA YUCIIAMM.

HaxonuTh 3HaueHus CTENeHeW C LEeNbIMH IO0Ka3aTeIsIMU U KOpPHEH, BBIUMCIATH
3HAYEHUS YUCIIOBBIX BBIPAXKEHUM.

OKpyTrasTh JEHCTBUTEIBHBIE YHCIIA, BBIITOIHATh IPUKUIKY PE3YJIBTATA BBIUNCICHUH,
OLICHKY YHCJIOBBIX BBIPAKECHUN.

YpaBHeHMs U HEPABEHCTBA

PemaTe JMHEWHbIE M KBaJpaTHbIE YPAaBHEHMs, YpaBHEHUS, CBOJAIIMECS K HUM,
npocTenime ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

PemaTte cuctempl IByX JUHEHHBIX YpaBHEHHUI C JBYMsI IEPEMEHHBIMH M CHCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISACTCS JTUHEHHBIM.

PemaTte TekCTOBBIE 3aauM ajareOpauvyeckuM CIOCOOOM C IMOMOIIbIO COCTaBICHUS
YpaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

IIpoBoaNUTE MPOCTEHIINE WMCCIACAOBAHUS YPABHEHUW U CHUCTEM YpaBHEHUW, B TOM
qHuclie C TNpPUMEHEHHEM TrpapuuecKuX IMpeAcTaBiIeHU (ycTaHaBIMBaTh, HMEET JIH
YPaBHEHUE WIH CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).
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Pemate nuHeiiHbIE HEpaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, M300pakaTh pPEIICHUE
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alUChIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cuCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIICHUE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOU
MPSMOi1, 3aMUCHIBATh PEUICHHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIAYHBIX 3a4a4.

DOyHKIUU

Pacno3naBath  (PyHKIIMM  HM3y4eHHBIX BHUJIOB. [loka3piBaTh  CcXeMaTHYECKU

pacrooKeH!e Ha KOOPIWHATHOU TUIOCKOCTH TpaduKOB PYHKIMHA BUaa: y = kx, y = kx +
by =ki,y=ax2 + bx + ¢, y = x3, y = Vx, y = |x|, B 3aBHCHMOCTH OT 3HauYCHHIi
K03 PUIIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth ¥ M300pa)kaTh CXEMaTUYECKHM TIpa@UKA KBAAPATHUHBIX (PYHKIUH,
ONKCHIBATh CBOMCTBA KBAJIPATUUYHBIX (PYHKIUHU MO X IpaduKaM.

Pacnio3naBaTe KBajpaTH4HYIO (QYHKIUIO 10 (OpMyJe, MNPUBOJUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe MOCAECA0BATEILHOCTH H IPOTPECCHU

Pacno3naBaTh apu(pMETHUYECKYI0 M TE€OMETPUYECKYIO IPOTrPECCHMU IpPH Pa3HBIX
crioco0ax 3a1aHusl.

BBINOMHATE BBIYUCIIEHUS € UCIIOIB30BaHUEM (POPMYJ N-roO WieHa apu(MeTHIecKon u
reOMETPUYECKON IPOrPECCUi, CYMMBI IEPBBIX N YWIEHOB.

N300paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPUHATHOMN IJIOCKOCTH.

PemaTte 3amaum, CBSI3aHHBIE C YHUCIOBBIMU MOCJIEIOBATEIBHOCTAMH, B TOM YHCIE
3aJlayy U3 peabHOM KHU3HHU (C UCIOJIb30BAHUEM KAIBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
| Yucna u BeIuKCIeHUs. ParinoHanbpHbIe 25 1 bubmuorexa [JOK
qucia https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 hitps://m.cdsoo.rw/7f415690
bubmuorexa [JOK
2 1
3 ¥ PABHEHIA I HEpABEHCTBa 0 https:/m.edsoo.ru/7£415b90
bubmuorexa [JOK
4 K .® 24 1
OOpAHATH 1 rpaduKu. DyHicin https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOPEHHE 1 0DODIICHIE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
16
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8 KVIACC

17

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 hitps://m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
II0Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnmnoreka [JOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnnorexka [JOK
6 . 13
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.rw/7641 Taf8
bu6mmoreka [IOK
8 PyHKuuH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
¢ DyrKim. Hucnossie dyricimn ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1
10 [osTopenne 1 obodmenHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
| Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
4ucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/71419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnoreka [JOK
YPaBHEHUU https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.cdsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
6 4 15 1
HCJIOBBIE MOCIIE0BATEIBHOCTH hitps-//m.edsoo.ruw/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 | bu6nmorexa LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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