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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOI'O OOIIEro
oOpa3oBaHusA: OHAa 00ECIEYMBAET U3YyUEHUE IPYTUX TUCLUHUILIINH, KaK €CTECTBEHHO-
HAy4yHOTO, TaK ¥ TYMaHHTapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOaUMO IS
IPOIOJDKEHUsT 00pa30BaHuUs U B TIOBCEIHEBHOM XU3HU. Pa3zButre y oOydaromuxcs
HAY4YHBIX TPEACTABICHUH O TPOUCXOXKJICHUU W CYIIHOCTH anredpandecKux
abcTpakimii, cnoco0e OTpaKeHUs MaTeMAaTUYECKON HayKOM SIBJICHHUM U MPOIIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJACITUPOBAHUS B HAYyYHOM
NO3HAHUU U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUSI
Y Ka4eCTB MBIIUICHUS, HEOOXOJUMBIX JIJISl aIaliTalliil B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUS HaOMIOAATh,
CpaBHHBaThb, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPeOYyeT KPUTUYHOCTH MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJIBI,
dopmynupoBaTh yTBepKaAeHUA. OCBOCHHE Kypca aireOpbl 00ECTICUNBAET Pa3BUTHE
JIOTHYECKOTO MBIIUICHUsT OOYYalOIIUXCs: OHU WCTOJB3YIOT NEIyKTHBHBIE WU
WHIYKTUBHBIC PACCyKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE U
aHamornto.  OOydeHue  anreOpe  mpeAmnoiaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITETIbHOM ~ JIESATEIbHOCTH O0YyYarolMXcs, IO3TOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 BIsSETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yUeHusl.

B crpykrype nporpammbl yueOHOro Kypca «Auredpa» Uisi OCHOBHOTO
o0miero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJIEP)KAaTEIbHO-METOINYECKUE
nuHUK: «Yucna U BBIYUCIEHUSD, «ANreOpanueckue BbIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3TUX coaepKaTeIbHO-METOANUYECKUX
JUHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUsS Kypca, B3aUMOJICHCTBYSI C
ApPyTMMHU €ro JuHusAMU. B Xxoze wusydeHuss ydyeOHOro Kypca 0OydaroIIMMCs
HOPUXOJUTCS JIOTUYECKU PacCyAaTh, UCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHbBIN
A3blK. B CBs3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anredpa» BKIHOYECHbI
HEKOTOpbIE OCHOBBI JIOTHKH, MPEICTaBIEHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTEeMaTHIECKOTO 00pPa30BaHMSA U CIIOCOOCTBYIOIIHNE OBJIAJICHUIO O0YYarOITUMUCS
OCHOB  YHHMBEPCAJBbHOTO  MaTemaruyeckoro s3bika. CopaepkaTeiabHOM U
CTPYKTYpHOH OCOOEHHOCTBIO ydeOHOro Kypca «Airedpa» sBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucna W BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3Y4YeHHUs MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y O0O0y4arommuxcs
JIOTHYECKOTO MBIIUIECHUS, POPMHUPOBAHUIO YMEHUS MOJIb30BATHCSA aIrOpUTMaMHu, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCEIHEBHOM
Ku3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHATBHBIMM W HPPALMOHATIBHBIMH YHCIaMH, (OPMHUPOBAHHEM



IIPEACTABICHUA O JACHCTBUTEIBHOM 4YHCJIE. 3aBEPLICHHE OCBOCHHs YHCIOBOM
JUHUU OTHECEHO K cpelHeMYy 0011eMy 00pa30BaHMUIO.

Copeprxanue qByX anreOpandeckux JIMHUN — «AredpandecKkue BhIpaKeHHs»
U «YpaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHHUIO Yy OOYHYAIOIIHUXCS
MaTEMaTUYECKOro anmapaTta, HEOOXOJIMMOIo JJIsi PEIIeHMs 3ajady MaTeMaTUKH,
CMEXHBIX TMPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHe
OCHOBHOTO 0011ero o0Opa3oBaHusl Y4eOHbIH Marepuan TIpYyNIUPYEeTCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa AeMOHCTPUPYET 3HaUYEHUE MAaTEMATUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKHMX MOjeNiel, OMHCAaHHUs MpPOLECCOB U
ABJICHUA peanpbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKKe
JanbHelllee pa3BUTHE AITOPUTMHYECKOTO MBILIUICHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJII OCBOGHMS Kypca HWH(MOpPMATHKM, M OBJaJeHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBanne cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHsI, CIOCOOHOCTEN K MATEMaTHYE€CKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(ruecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromuMHCs 3HaHUNH O (QYHKIMSIX KaK BaKHEHIIel MaTeMaTHYeCKOW MOJeiH
JUTSL OITMCaHUSI U UCCIIEIOBaHUS Pa3HOOOPa3HbIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3yyenne marepuana CrocOOCTBYET Pa3BUTHIO Y OOyYaromuxcs
YMEHUS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
IpeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUHU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CIEIYIONIME OCHOBHBIE pa3Jeiibl COJAEPIKaHUS:
«Yucna u BBUHUCIEHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPABEHCTBAY, « DYHKITUNY.

Ha msyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEZIEN0).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (OPMBI 3amHUCH
npobeit k apyroil. I[loHsiTHE palMOHAIBLHOTO YMHCIIA, 3alKCh, CpPaBHEHUE,
yHOOPSIOYMBAHUE  PAIMOHAIBHBIX 4ucCeld. ApupMETHUYECKHE JCUCTBUSA C
palMoOHaNIBHBIMK YucIaMu. Pemienue 3aiad U3 peanbHOW MPAKTUKU HA 4YacTH, Ha
JpoOu.

Crenenb C HaTypajJbHBIM TIOKa3aTeJIeM: OIpeJielieHne, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICNICHUs], 3aITUCh O0JbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOW U IpoOH B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3a7aul Ha
MPOLEHTHI, PEILICHUE 3a7a4 U3 peaIbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIOKEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucie TipsMas W oOparHas
MPONOPIIMOHATIEHOCTH.

AsireOpanyeckue BbIpasKeHUsA

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKEHUS C NepeMeHHOM. JlomycTrmbie
3Ha4YEeHUS NepeMeHHbIX. [IpencTraBieHne 3aBUCUMOCTH MEXIY BEIUYMHAMH B BUJIE
dbopmynbl. Beraucnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBWia MpeoOpa3oBaHUsl CyMM U
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TTOJIOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHbl. CteneHb MHOTrousieHa. C0KeHHe, BBIYUTaHUE,
YMHOXEHUE MHOIOWIEHOB. DOpMyJibl COKpAlIEHHOTO YMHOXXEHHUS: KBaJapar
CyYMMBl W KBaApaT pa3HocTH. PopMmyna pa3HOCTH KBaJpaToB. PasnoxeHue
MHOTOYJICHOB Ha MHOXHUTEIIU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeiiHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
yYpaBHEHHUS, pEUICHWE JUHEWHbIX YypaBHeHUU. CocTaBleHUE YpaBHEHUU IO
YCJIOBUIO 3a7ja4uu. Pelienne TeKCTOBBIX 3371a4 ¢ MOMOIIBK YPAaBHEHHUM.

JIuneliHoe ypaBHEHHE C JIByMsl IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JVHEVHBIX YpPaBHEHUN C JABYMs II€pEMEHHBIMH. PelieHue cucrem ypaBHEHUMU
Croco0OM TOJCTaHOBKHU. [IpuMepbl pereHus: TEKCTOBBIX 3aad C IMOMOIIBIO
CHCTEM ypPaBHEHUM.

DyHKIUA



Koopaunara Toukn Ha npsmoil. YucinoBsle NpoMeKyTKH. PaccTostHue Mmexny
JIBYMsI TOYKAMU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcumcca u opauHara
TOUKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYyIaMu.
Urenne rpadukoB peanbHbIXx 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa ¢pyHkuuid. Jluneitnas @ynkuus, e€ rpaduk. ['paduk Gynkumu
y = |X|. I'paduueckoe peimieHHe ITHMHEHHBIX YPaBHEHUH M CHCTEM JIMHEHHBIX
YpaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIEC.
JlecaTuuHble TPUOIMKEHUST UppallMOHANIbHBIX uKces. CBONCTBa apuMETHIECKUX
KBaIPAaTHBIX KOPHEHW M WX NMPUMEHEHHUE K MPEeoOPa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYMCJICHUSAM. [[€MCTBUTEIIBHBIC YHCIIA.

Crenens ¢ 1enbpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCTA.

AnreOpandeckue BolpakeHUusI AJiredpanyecKue BbIpakeHust

KBanparnelii  TpEX4WiieH, pas3jgoXKEHHE  KBAApPaTHOrO  TpEXWIEHA  Ha
MHOHUTEH.

AnreOpandeckas JpoOb. OCHOBHOE CBOMCTBO aireOpandeckoi JapoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXXEHHE, JeJIeHHe anredpandeckux JIpoOei.
PanronanbHbie BRIpaXKEHUS 1 UX TTPeoOpa3oBaHUeE.

YpaBHEHHUs U HEpABEHCTBAY pAaBHEHHMS M HEPABEHCTBA

KBampaTtHoe ypaBHeHuwe, QopMynaa KOpPHEH KBaJpaTHOTO ypaBHCHHS.
Teopema Buera. Penienue ypaBHEHUI, CBOASIIUXCS K JUHEHHBIM U KBAJAPATHBIM.
[IpocTeiinme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas mHTEpHpeTalvs ypaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JVHEWHBIX YpPaBHEHUN C JByMs NEepeMEeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEMHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO C OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

OyHKINM PYHKIUA

[Torsitne ¢ynkmuu. OOIacTh OmpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢bynkiuu. CriocoOb! 3a1anus QyHKITHMA.

I'papuk dynkuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. IIpumepst
rpaduKoB QyHKIIUHI, OTPAXKAIOIINX PEabHbIE MPOIIECCHI.



OyHKIMK, ONHUCHIBAIOIIHME TPSAMYI0 H OOpPaTHYIO MPOTOPIHOHATbHBIE
3aBrcuMocTH, ux rpaduxu. Oyukupn Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pellIeHnE YPAaBHEHUN U CUCTEM YPABHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIE ApoOu. MHOXECTBO JEeHCTBUTEIBHBIX YUCEN, JEUCTBUTEIIBHBIC YUCTA
KaKk OECKOHEYHBbIE JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHO>KECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKPYKaIOIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucel. [Ipukuika U oleHKa pe3yabTaToOB BEIYUCICHUI.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIIMXCA K TUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCA K KBAJPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPEThEH U YETBEPTOMU
CTEIEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUW. PelieHne TEKCTOBBIX 3a7ad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHENHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PelieHne cucteM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoul cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEVHBIX HEPABEHCTB C OAHOM niepeMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

OyHKINM PYHKIUA

KBagpatnunas ¢ynkuusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoopauHATHI
BEPIIMHBI TapaboJIbl, 0OCh CHMMETPUHU MTapadOJIbL.

I'paduxu pyrxumit: y = kx, y = kx + b, y = kix, y = x3, y =V, y = |X| , n ux
CBOMCTBA.



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTEI0BATEIBHOCTH U
nporpeccuu

IlonsiTHE YKUCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
peKyppeHTHOH dopMynoi u GopmyJioil N-ro uieHa.

Apudmernyeckas u reomerpuueckas nporpeccuud. dopmynbl N-ro uigeHa
apu(pMETUIECKON U T€OMETPUUYECKON IPOrPECCH, CYMMBI IIEPBBIX N UJICHOB.

N300pakeHne WiIeHOB apu(PMETUUYECKOM U TE€OMETPUYECKOW MpOrpeccuit
TOYKAMU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci1okHbIE IPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepU3ylTC:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY U  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I[IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHUSM  POCCHMCKHUX
MAaTE€MAaTUKOB M POCCUICKONM MAaTeMAaTHYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBax (YHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHbBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCIEIIHOW Mpo¢deCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHHEM UHANBUIYAIBHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  O3CTETHUECKOMY BOCIIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIICHUH, pPacCyXIEHUIH, YMEHHUIO BUIETbH
MaTEMAaTHYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JE€ATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IpeICTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKH U MAaT€MaTUYECKON KyJbTYpOH KaK CpPEACTBOM
MO3HAHUS MHpA, OBJIAJICHUEM MPOCTEUIIMMH HABBIKAMHM HCCIEN0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
30pOBbs,  BEJIEHHUA  30pOBOro oOpa3a IKM3HM  (3I0pPOBOE  NUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA W OTHbIXa, pEryspHas Quznyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HABBIKA PEQPIIEKCUM, TPU3HAHHEM CBOETO
paBa Ha OLIMOKY M TaKOro K€ MpaBa APYroro YeiaoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEeHTaluel Ha TPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM JJIs pEelIeHUs 3a7ad
B 00JJaCTH COXPaHHOCTU OKpY’KaloIled cpefbl, TUIAaHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TMOCJEICTBUIM MJisi OKpY’Kalolleld cpeabl, OCO3ZHAHHEM
rJ1I00aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIEM U IMyTel UX pelIeHus;

8) aganTanus K M3MEHSIOMIMMCS YCJOBMSAM COUMAJIbHOW U NMPUPOAHOMH
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHUE YUYUTBHCS y JAPYTUX JIOACH, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 ONBITA PYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMynHpoOBaTh UIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACQUUUTHI COOCTBEHHBIX 3HAaHUUW U
KOMIIETEHTHOCTEMH, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0O KaK BBI30B, TPEOYIOUUN KOHTPMEpP, KOPPEKTHUPOBATH
NPUHUMAEeMble PEIICHUs W JAEUCTBHS, (OpPMYyIHUpOBaTH W OICHUBATH PUCKU H

MOCTIENICTBUS, (HOPMHUPOBATH OTIBIT.
METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBISIBIISITH U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKHUX
O00BEKTOB, TOHATUN, OTHOUICHUH MEXKIY MOHATUSIMH, (HOPMYIUPOBATH
OTIpeJIeICHNs] ~ TOHSATUH, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpJIUTEIbHBIE W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBICE M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX HU
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBHICTpAaUBATHh APryMEHTALUIO, MPHUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHUs, BBHIOMpATh HaumOoJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble uccienoBaTebCKHe JeHCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIECIOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyIHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIWBAaTh HWCKOMOE U JaHHOE, (HOPMHPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOO TIO3UIINIO, MHECHUE;

IPOBOJIUTH IO CaMOCTOSTEILHO COCTaBICHHOMY TUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOH;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIOJCHUS, MCCIEAOBaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIIBUTaTh
IPE/IONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

PabGora ¢ undgopmaumei:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a/auH;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BbIOMpaTh QopMy TmpencTtaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod ©u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WHOOPMAIMN TIO KPHUTEPHUSM, MPEII0KCHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPISI:



BOCIIpUHMMATh #  (HOPMYJTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSMH M LETSIMUA OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJTy pelIeHUs 3a/1a4yi, KOMMEHTUPOBATh MMOTYUCHHBIA PE3yIbTAT;

B X0JI¢ 00CYKJCHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOOJIEMBI, peracMoi 3aJa4r, BRICKA3bIBATh UJICH, HAIICJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTaBIATh CBOM CYXKIEHHUS C CYXICHHUSAMH JPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPY)KWBATh Pa3JIMdUe W CXOJICTBO ITO3WIIHHA, B
KOppeKTHOU (hopme GOpMYyITHPOBATh PA3HOTIIACHS, CBOU BO3PAKCHUS;
NPEJICTaBIATh  pE3yJabTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOEKTa,  CaMOCTOSTEIBLHO  BHIOMpaTh  (opMmar
BBICTYILJICHUS C YUETOM 3aJ71a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEMMYIIECTBA  KOMAaHJHOW U
WHAVUBUAYATLHONH paOOThI MPU PEHICHHH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMAThH 1ICJIb COBMECTHOH JCATCIBHOCTH, INIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOrOBapUBATHCA,
00CyX/IaTh TPOIECC M Pe3yJIbTaT pabOThl, 0000MATh MHCHHS HECKOJBKHX
JIFO/IeH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYXaeHHUS, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYPMbl W JIPyTU€), BBIMOJIHATH CBOIO YacTh
paboThl M KOOPJAUHUPOBATH CBOM JICUCTBUSI C APYTHUMH YJICHAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aHMOJICUCTBHSI.

PeryjisiTuBHBbIE YHHBepcaJIbHbIEe YUeOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PEUIEHUs 3aAaud (WIH €ero
4acTh), BIOUpaATh CIOCO0 peIlIeHUs ¢ yU4E€TOM HMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUU.

CaMOKOHTpOHL, AMOIUOHAIbHBIN NHTE/JIEKT:

BJIQJIETh CIOCOOAMU  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3yibpTaTa pelieHus MaTEMaTUYEeCKOM 3aa4u;

NPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWICHHBIX OIMHUOOK, BBISBICHHBIX TPy HOCTEH;
OLICHUBATh COOTBETCTBUE PEe3yJIbTaTa ACATEIBHOCTH MOCTABJICHHOW NEIH
Y YCJIOBHUSAM, OOBSACHATHh NMPUUYUHBI TOCTHKEHUS WA HEIOCTWKCHUS 1IEIIH,
HaXOJWTh OIHUOKY, JaBaTh OIEHKY IPUOOPETEHHOMY OIIBITY.



NPEJMETHBIE PE3YJIBTATbBI

K koHiy oOydenuss B 7 kJjacce OOyYaroOIMICS TMOTYYUT CIEAYIOIIHE
MpeMETHbIE PE3YIbTaTHI:

Yuciaa v BbIYMCICHUS

BreinmonusaTh, coueras yYCTHbIE U NMHChbMEHHBIE TPUEMBI, apUMETHUECKUE
JENUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxoauTh 3Ha4YeHUsT YKMCIOBBIX BBIPAXKECHHUH, MPUMEHSITh pPa3zHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUN, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT ofgHOM (OPMBI 3amucu 4Yuces K Japyrou (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JECATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyIJTh yncna.

BBIMOTHATH TPUKUJIKY U OIIEHKY Pe3yiibTaTa BBIYMCICHUM, OIICHKY 3HAYCHUN
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATH NEUCTBUSA CO CTENEHSIMH C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKM ~ ACIUMOCTH,  Pa3J0OKEHUE HAa  MHOXKHUTENIH
HATypAJIbHBIX YUCE.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUHOHAIBHOCTBIO BEJIIUYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pElICHUs 3a7a4 ¢ YYETOM OTpaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckyio TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHATH
e€ B mpoliecce OCBOCHHS Y4eOHOr0 MaTepuaa.

Haxonute 3HaueHUs OyKBEHHBIX BBIPAKCHUN TNPU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BreimonaaTs mpeoOpa3oBaHUS  IE€JOTO  BBIP@KEHUS B MHOTOYJICH
IPUBEJICHUEM OJI00HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BpINONHAT yMHOXXEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWIEH, TPUMEHTH (POPMYJIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyniecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXHUTEIHW C IOMOUIBIO
BBIHECEHHSI 3a CKOOKM OOIIEro MHOXWTENs, TPYNIUPOBKH  ClIaraeMbiX,
npuMeHeHHs (OPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh npeoOpa3zoBaHUsi MHOTOWICHOB JJISI PEHICHUST Pa3IUYHbIX 3a7a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEM C HATYpAJIbHBIMU IMOKA3aTEISIMH IS
peoOpa3oBaHUsl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHss MpaBUiIa
nepexoaa OT UCXOJIHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABigeTcs
JIX YMCJIO KOPHEM YPAaBHECHMUS.

[IpumeHsTh rpaguyeckue METObl MPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
YpaBHEHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YypaBHEHUS C
JIBYMSl TIEPEMEHHBIMU, MOJIB3YSICh TpadUKOM, HPHUBOJIUTH MPUMEPHI pELIEHUs
ypaBHEHHS.

PemaTh cucteMbl IBYX JIMHEWHBIX YpaBHEHUH € IByMs NIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemiaTh JUHEHHOE YypaBHEHUE WM CUCTEMY JIMHEHHBIX
YpaBHEHH MO YCJIOBHMIO 3aJlayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4i MOJTYYEHHBIA pe3yJIbTaT.

DOyHKUUHA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJAHMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YUCIOBBIE IPOMEKYTKH HA
anredpanvyeckoM S3bIKe.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPAMHATAaM,
CcTpouTh rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIUNA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3Hauenue GyHKIMH 10 3HaYEHUIO €€ apryMEeHTa.

[Tornmarts rpaduueckuii cmoco0 MpeacTaBiICHUS W aHaIM3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETHPOBATH HH(POPMAIIHMIO U3 TPaA()UKOB PEaNbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 Kjacce 0OydYaromiuiicss MOJYYHUT CIIEIYIONIUE
IPEIMETHBIE PE3YJIbTATHhI:

Yucsa 1 BIYUCICHUSA

Hcnonp30BaTh HadyaJIbHBIE MPEICTABIECHUS O MHOXXECTBE JIEHCTBUTEIBHBIX
Yyuces JJI CPaBHEHUs, OKPYTJICHHUS] M BBIUUCICHUM, U300pakaTh JIEUCTBUTEIbHBIE
YyCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpuMeHsT, NOHSATHE apUPMETHUYECKOTO KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIC KOPHU, WCIIOJNB3YS TPU HEOOXOAMMOCTH KAIBKYJSTOP, BBIOJHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COAEP)KALIUX KBAJApPAaTHbIE KOPHH, HCIOJIb3Ys
CBOWCTBA KOPHEWN.



Hcnonp30BaTh 3amucu OOJBIIUX W MAJbIX YUCENT C MOMOIIBIO JTECITHYHBIX
npoOeii u creneHelt yucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMEHW C IeNBIM  [TOKa3aTelieM, BBIIOJIHSTH
npeoOpa3oBaHuUs BEIPAKCHUN, COACPIKAIINX CTEIIEHHU C IETBIM MTOKa3aTeIIeM.

BBITIOJIHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHATBHBIX BBIPAKCHHM
Ha OCHOBE TPaBWJI ICUCTBUI HAJT MHOTOWICHAMH U aJITeOpandeCKUMHU TPOOSMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOXKUTEIU.

[TpumeHsATh MpeoOpa3oBaHMs BEIPAXKCHUN JJI PEIICHUS Pa3IMYHBIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaTbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates JMHElWHBIC, KBaJpaTHbIC YPaBHCHUS W pPAIMOHAJIBHBIC ypaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS TIEPEMCHHBIMH.

[TpoBOIUTE MpOCTEHININE UCCACAOBAHKS YPABHCHHH M CUCTEM YPaBHCHHIA, B
TOM YHUCJIC ¢ IPUMCHEHUEM TrpadUUSCKUX MPEACTaBICHUH (yCTaHABINBATh, UMEET
M ypaBHCHUE WJIM CHCTEMa YPAaBHCHHUH PEIICHHS, €CJIU HMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3a1add K €€ aiareOpanvecKoi
MOJIENTA C TIOMOIIBIO COCTaBJICHUS YpaBHEHUS WJIM CHCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3324 MOJYyUYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemarh JMHEHHbIE HEPaBEHCTBA C OJIHOM NEPEeMEHHOW U UX CHCTEMBI, JaBaTh
rpauyuecKyo WILTIOCTPAllMI0O MHOXKECTBA pEUICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMA

[lonumaTe ¥ KCMONB30BaTh (DYHKIIMOHANBbHBIC TIOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKIUM O 3HAYCHHUIO
apryMeHTa, OINpeeisaTh CBOMCTBA (DYHKITUH 110 €€ TpaduKy.

Ctpoutsb rpaduku d7aeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, y = X2,y = x3,y = |X|, Y = VX, OIuCBIBaT CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K xonmy oOyuenus B 9 kiacce oOydYaromiuiicss MONYYHUT CIETYIOIIHNE
IPEIMETHBIE PE3yIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHAILHBIE M HPPAITMOHALHBIE YHCTIA.

BoimonaaTs  apudmeTndyeckue JEeUCTBUS C PAlUOHAIBHBIMH YHCIAMH,
couetass YCTHbIE W TUCHhMEHHBIC TPHUEMBI, BBHITIOJHATH BBIUUACICHUS C
UPpaAMOHATHLHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTeneHEM C LEIbIMHU I[OKa3aTelsiIMU U KOPHEW,
BBIUHCIISATh 3HAYCHUSL YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCIA, BBINOJHATH MPUKUAKY PE3YyJIbTaTa
BBIUKCJIEHUM, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpaBHEHMS, YPABHEHUs, CBOJSIIUECA K
HUM, NPOCTEUIINE APOOHO-PAIIMOHATBHBIC YPaBHEHUS.

Pemars cucrtembl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS IIEPEMEHHBIMHU U
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

Pemiate TekcTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TMTOMOIIBIO
COCTABJICHUSI YPABHEHUS WUJIA CUCTEMBI JIByX YPAaBHEHHH C IByMsI IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJI€ ¢ IPUMEHEHHEM TpauiecKkux mpeacTaBieHui (ycTaHaBIUBATh, UMEET
J1 YPaBHCHUE WM CUCTEMA YPABHECHUU PEILICHUS, €CIIH UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh
pEILIEHUE HEPABEHCTB HA YHWCIOBOM MPSIMOM, 3alMCHIBATH PELICHUE C MOMOUIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIIOBOW MPSMOM, 3alMCHIBATH PEIUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3JIUYHBIX 33]1a4.

DOyHKIUMA

Pacno3naBath (yHKIIMKM H3y4eHHBIX BHUJIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacIoioKeHHe Ha KOOPAMHATHOMN MJIOCKOCTH rpadukoB GyHKIMH Buga: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |x|, B 3aBuCHMOCTH OT
3Ha4YeHUH KOA()PHUIIMCHTOB, ONMKMCHIBATH CBOWCTBA (DYHKITUH.

Ctpouth U M300pakaTh CXEeMaTHYECKH T'paUKW KBaIPATHYHBIX (YHKIIUM,
OIMHCHIBATh CBOWMCTBA KBAJPATHUHBIX (PYHKIUH 10 UX Tpaduxam.

PacrioznaBaTh kBagpaTHyHyr0 (QyHKIHIO 10 (popmyiie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (YHKIIUNA U3 peaTbHOU KU3HU, QUZHKHU, TEOMETPHH.

YmncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPeCcCUH

Pacno3naBath apuMeTHUECKyl0 U TE€OMETPUYECKYI0 MPOTrPECcCUd Mpu
pa3HbIX Croco0ax 3aJaHusl.

BbIMONHATS  BBIYHCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh uYjeHbl TOCJIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
MIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
YHCJIC 33a/1a4U U3 PeaTbHOU JKU3HU (C UCIOJIB30BAaHUEM KaJIbKYISITOPA, UPPOBBIX
TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BeuKcieHus. ParnonanbpHbIe o5 1 bubmmoreka [{OK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 AJITCOPaHeCKHE BIpaXCHHA 27 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHIA 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopyuraret u rpagmki. Gyicuum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Tostopenne u 0bodmente 6 ! https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
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8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 Uucna u Beruncnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
ITOKa3aTeJeM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHbii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 Anrebpandeckre BhIpaKEHUS. 15 1 bubnuoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 1 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 DyHiuii. OCHOBHBIE [IOHSATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKwHH. Tncn0BLIC QyHKIIHMA o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne u 0bobmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTEIbHbBIE 9 bubnuoreka [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUs M1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuorexa [JOK
OJIHOM ITEpEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 httns://m.edsoo.ru/7£419d08
bu6mmoreka [IOK
> Pynxunn 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YwucnoBsie MOCIEI0BATEILHOCTH 15 1 https:/m.edsoo.ru/7£419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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