MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi OpeHOyprckoi odaacTu
Ynpasienue o0pazoBaHus AAMUHUCTPAUMHA MYHUIIUIIAJIBHOT0 00pa30BaHUSA
Coab-Uienknii ropoackoi OKpyr

MOBY "JInueit Coab-Hiaenkoro ropoackoro okpyra'

PO e o ST e YTOEDITIEHO
o nognucbio: MYHULIMNANBbHOE
[Iemarornueckwii coBer E BIOPKETHOE OBILIEOBPA3OBATENbHOE [upekrop
4 " Y BIOAMETHOE YYPEXKOEHVE " A}
MOBY «JIunei» YUPEXIEHVE "TIALER o or MOBY "Jluneit
HpOTOKOJ'I Neo 1 COJIb-WINELIKOTO FOPOJCKOIO OKPYTA"
FOPOJCKOIO OKPYTA"  OPEHBYPICKOW OBNACTU
«28» aBrycta 2024 r. OPEHBYPICKOW [lata: 2024.09.24 17:44:40 Menbnukosa JI.W.
+05'00"
OBNACTA puxas Ne 105
«28» aBrycra 2024 r.
PABOYASA ITPOTPAMMA

(ID 1330349)

YueOHOro Kypca «AJiredopa»

JUIs oOydJaromuxcs /-9 KiaccoB

Coab - Uiaeuk 2024



IMOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OIHHM U3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0pa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCLUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK ¥ TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM *kHU3HU. PazButre y o0yJaromuxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamuecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOM SBJICHUI U MPOLIECCOB
B TpUpOAEC W OOINeCTBE, POJM MAaTEMaTHYECKOrO MOJCIUPOBAHHUS B HAYYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHS
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM IHU(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPeOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHUS W BBIBOJBI,
dopmynupoBaTh yrBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU HCHOJB3YIOT JCIyKTHBHBIC H
WHIYKTUBHBIC PACCYKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
agamoruto.  OOyueHue  anreOpe  mpeAnoiaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITETTFHOW  JICATEIIbHOCTH OOYYAIOIIMXCs, TOITOMY CaMOCTOSTEIBHOE
pelIeHue 3a7a4 ABISeTCs peaanu3alnuen JesTeIbHOCTHOTO MPUHIIKIIA 00yUYeHUS.

B crpyktype mnporpammbl yudeOHOro Kypca «AnreOpa» I OCHOBHOTO
o01rero oopa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATENIbHO-METOANYECKUE
muHun: «Yucna u BeIUUCICHUSN», « ANreOpandyeckue BBHIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnmas U3 3THX coaepKaTedbHO-METOIUYECKUX
JUHUHN pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YyUEHUS Kypca, B3aUMOACHCTBYs €
IPYTMMH €ro JHUHHSAMU. B Xome wu3ydeHuss ydeOHOTro Kypca OO0ydaromuMmcs
NPUXOJUTCS JIOTHUECKU PacCyX JaTh, UCHOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
a3bIK. B cBsi3M ¢ 3TMM B mporpamMmy ydeOHOTO Kypca «Aunredpa» BKIIOYECHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3zesiax
MaTeMaTHYeCKOr0o 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOITUMUCS
OCHOB  YHHUBEPCAJbHOTO MaTemaThuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «AnreOpa» SABISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucna W BBIUMCICHHUSD CIY)KHUT OCHOBOM JJIst
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOT0 MBIIUIECHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCSA aJTOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE TOHATHS O YMCJIE HA YPOBHE OCHOBHOTO 00IIETr0 0Opa3oBaHHS
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHpPOBAHHEM



MIPEACTABICHUA O JACHUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHHE OCBOCHMS YHMCIIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX anreOpanueckux JUHUN — « ANTeOpandecKue BhIPAKCHUS»
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYeCcKOro arrmapara, HeoOXOAMMOIro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MAaTEeMaTHYECKUX MoOjeNied, OMHUCaHUs MpOLECcCOB U
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOIBHBIX (POpM crocoOCTByET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Conepxanve (GyHKIHOHATBHO-TPAPUUYECKON JIMHUN HAIEJICHO Ha MOJIy4YeHue
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIMCaHUsI U UCCIIeIOBaHMs Pa3HOOOPa3HBIX MPOLIECCOB U SABJICHUM B IPUPOE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IpeICTaBIEHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUN [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 kiaccax wu3ydaercsi y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha m3ydenue yaebHoro xypca «Anredpa» oroautcs 306 yacos: B 7 Kjacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kinacce
— 102 gaca (3 yaca B HeZIeIIO).



COILEPKAHUE OBYYUEHUA

7 KIIACC

Yucsia ¥ BLIYUCTICHUS

JpoOu OOBIKHOBEHHbIE M JAECATHYHbBIC, MEPEX0] OT OAHOW (OPMBI 3amUCH
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoHaIbLHBIMU YKcliamMu. PelieHne 3aau U3 peanbHON MPaKTUKW HAa YacTH, Ha
TpoOHu.

Crenenb C HaTypalbHBIM IIOKa3aTelieM: OMpelesieHne, Mpeoopa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUsI, 3aITUCh O0JbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOILEHTOB. Tpu OCHOBHBIC 3aJaul Ha
IPOILICHTHI, pellieHre 3a7a4 U3 peaabHON MPaKTUKH.

[IpumeHeHne TPU3HAKOB  JICIUMOCTH, PA3JIOKEHUE HAa  MHOXKHUTEIH
HATypaJIbHBIX YHUCEI.

PeanbHple  3aBHCMMOCTH, B TOM  4YHCiIe TpsiMas ©W  oOparHas
IPOTIOPIIMOHATLHOCTH.

AJire0panvecKne BbIPasKeHU s

[lepeMeHHbIE, YNCITIOBOE 3HAUEHUE BBIPAXKEHUS C NEpeMEHHOU. JlomycTumMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmyibl. Beruncnenus o popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIa PACKPBITUSL CKOOOK M MIPUBEJEHUS MOJOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl 1 MHOrowieHbl. CTeneHb MHOroujieHa. Ciio)KeHue, BhIUUTAHUE,
YMHOKEHUE MHOIOYICHOB. DOpMyJNbl COKpPAlIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyna pa3HOCTH KBaJpaToB. PazmoxeHue
MHOT'OYJIEHOB Ha MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YypaBHEHHS, IMpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX YypaBHEeHUU. CoCTaBlIEHHE YpaBHEHHUI IO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JluneitHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema nByx
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOJCTaHOBKHU. [Ipumepnl pelieHus TEKCTOBBIX 3a/lad € MOMOIIbIO
CHCTEM YPABHEHUM.



DyHKUUH

Koopaunara Touku Ha npssmMon. YHCIIOBbIE TPOMEXKYTKHU. PaccTosiHue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronbHas cuctema koopauHaT, ocu Oxu Oy. Alcuucca U opavHAaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn

y = |X|. I'padmueckoe peiieHHe TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.
8 KUIACC

Yuciaa v BbIYUCICHUS

KBampatheiii kopenr u3 uwucna. [loHstue 00 uppalMOHAIBLHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHATbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEHW M WX MPUMEHEHHUE K TPE0OPa30BAHUIO YHCIIOBBIX BBIpaKECHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CreneHb C LENbIM MOKa3aTesneM U e€ cBoricTBa. CTaHIapTHAs 3allKMCh YKCIa.

AJire0panyvecKne BbIPaKeHH s

KBanparuelii  TpéxwieH, pas3loKeHUWE  KBaJApaTHOIO TpEXWwiIeHa  Ha
MHOHUTEIH.

Anrebpanueckass 1poOb. OCHOBHOE CBOMCTBO anreOpanyeckol apoowu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpaXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KsangpaTHoe ypaBHeHue, popMyna KOpHEH KBaJIpaTHOTO ypaBHEHHs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JMHEHHBIM M KBaJpPaTHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas uHTEpHpeTallvsd YPAaBHEHUM C JIByMsI TIEPEMEHHBIMU M CHUCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NE€pPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKUUN

[Tonsitue ¢ynkiuu. OOmacTe ompeneneHus W MHOXECTBO 3HAYCHUU
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'padpux yaxkmum. Utenue cBoiicTB PyHkiuu mo e€ rpaduky. [Ipumepst
rpaduKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OYHKIUM, OIMKCHIBAIOIINE TPSIMYyI0 U OOpaTHYI MPOMOPIHUOHAIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkumn Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanvionanbHbie yncna, UppalMOHAIBHBIE YKCIIa, KOHEUYHbIE U O€CKOHEYHBIC
JecATUYHbIE IpoOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIE JeCSITUYHBbIE IapoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIbHBIX YUCEN U KOOPAMHATHOW MPSIMOM.

CpaBHeHUE JICHCTBUTENBHBIX YHCEN, apuMETHUYECKHUE JCHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 00BEKTOB OKpYXKAlOLIEr0 MHUpPA, JIUTEIBHOCTH IMPOIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUYCHHE BEIUYUHBI, TOUHOCTh MpuOamxkeHus. OKpyrieHue
yucen. [Ipukuika u olieHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIIIMXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPETbEH U YETBEPTOMU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-paliOHaIbHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajiay
anreOpanyecKuM METOIOM.

VYpaBHeHUEe ¢ IByMsI MEpEMEHHBIMU U ero Tpaduk. PermeHue cuctem AByX
JIMHEWHBIX YPABHEHHH C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpPETALUs CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemmenue TekCcTOBBIX 3a/1a4 aareOpanvdecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHEWHBIX HEPABEHCTB C OJHOM IepeMEHHOW. PemeHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

DyHKIUA

KBagpatnunas ¢ynkuus, e€ rpaduk u cBoiicTBa. IlapaGoma, koopamHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTApaOOITHI.

Ipaduxu Gpyrkmumii: y = kx, y = kx + b, y = k/x, y = X3, y = VX, Y = |X|u ux
CBOWCTBA.



YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

[lonsiTHE 4YKMCIIOBOM IOCIIENOBATEIBHOCTH. 3aJaHUE IIOCIEAOBATECIBHOCTU
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reoMmerpuyeckas mnporpeccuu. dopmynel N-ro wieHa
apu(pMETUUYECKON U T€OMETPUUYECKON MTPOrpecCcHii, CyMMBbI IIEPBBIX NUJICHOB.

N300paxkeHne wieHOB apu(METUYECKOW W TE€OMETPUUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS MPOrpaMMbl y4eOHOTO Kypca
«AnreOpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

IIPOSIBJICHUEM HHTEpeca K IPOLIIOMY M HACTOALIEMY POCCUMCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTI)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCUHCKOM MaTeMaTHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEN IpakJaHWHA U pean3aluu €ro
npaB, MPEACTaBICHUEM O MaTeMaTHYEeCKUX OCHOBaxX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUYECKUX TPUHITUIIOB B ICSITEIIbHOCTH YUYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOM Ha aKTMBHOE Y4YacTHE€ B pEUICHUU MPAKTHUYECKUX 3a1ad
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMs Ha NPOTSHKEHUU BCEH JKM3HM Ul YCIEIIHOM MpodhecCHOHaNbHOM
JESTEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHIMBUYaIbHON TpaeKTOpuu 00pa30BaHUsl U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTHIO K OSMOLMOHAJIBHOMY M  3CTETHMYECKOMY BOCHPUSITHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, pEIICHUN, PACCYKICHHUM, YMEHHIO BUIETbH
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JEATEIIbBHOCTH HA COBPEMEHHYK) CHCTEMY Hay4dHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYeCKONM HayKd Kak cdepbl UeIoBEeYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMH HaBBIKAMH MCCIIEOBATEIBCKOMN
NEeSATENbHOCTH;

6) ¢usnmueckoe BocnuTaHMe, (GOPMHpPOBaHHME KYJbTYPbl 3A0POBbSI H
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TOTOBHOCTBIO TPUMEHSITh MaTeMaTHYeCKHEe 3HaHHUS B HWHTEpPEcax CBOETO
3MI0POBBS, BEICHUS  30POBOTO  00pa3za  KW3HU  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEN Ha MPUMEHEHUE MaTEeMaTUYCCKUX 3HAHUMN JIJIsl pelIeHus 3a7a4 B
00J1IaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, TUIAHUPOBAHUS TTOCTYIKOB U OLICHKH
UX BO3MOJKHBIX MOCTEJCTBUM ISl OKPYKAIOIIEH Cpe/ibl, 0COZHAHUEM TII00AIBHOTO
XapaKTepa dKOJOTUUECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

8) apanTanusa Kk M3MEHSIOIUMCS YCJOBHAM COIMAJIbLHOI U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBUSIX HEOMPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKH M KOMIICTCHIIUHU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMHM HOBBIX 3HAHUM, B TOM YHCIE
dbopMynUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U ABJICHUIX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HABaTh JCPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBAThH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYHD  CHUTYallUl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBISIBJISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHMSI TIOHSATUH, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

e BOCIIpUHUMATh,  (QopMynIupoBaTh H  TPEOOPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

*BBISIBJISITh ~ MAaTEMaTHUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H u
npoTuBOpeursi B (akTax, MaHHBIX, HAOTIOJEHUSAX W YTBEPXKICHUSAX, MpeaiaraTh
KPUTEPUH JIJIs1 BHISBICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUHIA;

e IENIaTh BBIBOJBI C KCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3aKIIOUEHUH 10 aHAJIOTHH;



e pa30upaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN (IIpsIMbIE M OT
MPOTUBHOIO), NPOBOAUTH  CAMOCTOSITEJIBHO  HECJOXKHBIE  JI0Ka3aTesIbCTBA
MaTeMaTu4eckux (hakTOB, BBICTPAMBATH ApTryMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOUPATh CMOCOO peleHuss y4yeOHOW 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BbHIOMpaTh  Haubojee  MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeibcKue 1eHCTBUA:

* ICTIOJIH30BaTh BOMPOCHI KAaK MCCIIEIOBATEIIbCKUN HMHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ [IPOBOJIUTH 1O CAaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOMXHBIH
HKCIIEPUMEHT, HEOOJbIIOE UCCIEAOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN O0BEKTOB MEXAY COOOM;

e CAMOCTOSITENIbHO (POopMynupoBaTh OOOOIIEHHS W BBIBOABI 1O PE3yJbTaTaMm
NpOBENEHHOTO  HAOIOJEHUs, HCCIEOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHIA;

e IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoIlecca, a TaKKe BBIABUTATH
NPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

¢ BBISIBIIATh HEJOCTATOYHOCTh U U30BITOYHOCTH HH(OpPMAIUU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4u;

e BHIOMPATh, aHATU3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHUS;

eBBIOUpaTh (GOpMYy TpeACTaBICHUS HHOOPMAUM ¢ HWUTIOCTPUPOBATH
pelraemMbie 3a/1auu CXeMaMu, TuarpaMmmMamMu, HHOU TpaduKoil 1 UX KOMOMHAIUSIMU;

¢ OIICHUBATHh HAAEKHOCTh WHGOPMAIMU 1O KPUTEPHSIM, TMPEII0KEHHBIM
yUUTENEM Wi CPOPMYIHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

e BOCIIPUHUMATh U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSMHU
U LEJIIMH OOIIEHHs, SICHO, TOYHO, I'PAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAYy pEIICHHUsS 3a/Jaudu,
KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTaT;

eB X0/ 00CYXJIE€HHs 3aJaBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIa€MON TEMBI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE HA TOUCK
pELICHMs], COINOCTAaBIATh CBOM CYKIEHUS C CYXICHUSMH JIPYyrUX YYaCTHUKOB
auanora, oOHapyKMBaTh pas3jInuue U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(opMyIMpOBaTH Pa3HOIIACHUS, CBOM BO3PAKEHUS;



e IPEJICTABIIATH PE3YJbTAThl PEIICHUS 3a7a4M, SKCIIEPUMEHTA, UCCIIeI0BaHu,
MIPOEKTa, CaMOCTOATEIBHO BbIOMPATh (OpMAT BBICTYIUIEHHS C Y4YETOM 3aj1ay
MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUU;

e IOHUMATh W UCMOJb30BaTh MPEUMYIECTBA KOMaHIHON U WHIWBUAYaTbHOU
paboTHI NP PEIICHUN YUEOHBIX MATEMATHUYECKUX 3a]1a4;

e IPUHUMATh 1€ COBMECTHOM JESATEIIbHOCTH, IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOU palOThl, paclpeaesarh BUAbl padOT, AOroBapUBaThC, OOCYXAATh
MPOIIECC U Pe3yybTaT paboThl, 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/ICH;

ey4acTBOBaTh B TPyNmHoBbIX QopMax paboTel (oOcyxaeHus, O0OMeH
MHEHHUSIMU, MO3TOBBIE IITYpMbl U JIPYTUE), BBINOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JICUCTBUSA C JAPYTMMHU WiIeHaAaMUW KOMaHJIbl, OIICHUBATH
KaueCcTBO CBOEro BKJIaJa B OOIIUI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUS.

Pery/isiTUBHBIE YHUBEPCAJIbHbIE yUeOHbIE TeHCTBHS

Camoopranusanus:

e CAMOCTOSITEJIbHO COCTaBIIATH IIJIaH, AJITOPUTM pPEIICHHsS 3a7auu (WM €ro
4acTh), BBIOMpaATh CIOCOO peEHIeHUS ¢ YYETOM HUMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH BapHAHTHI
pelieHnii ¢ y4¢ToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

e BJIAJICTh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJISI MpOIecca U pe3yibTaTa
pelIeHHs] MaTeMaTHYeCKO! 3a/1auu;

o IPEABUAECTH TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPH PEIICHUN 3a]1a4H,
BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJbTaTa NEATEILHOCTH MOCTABICHHON e U
YCIIOBUSM, OOBSCHATDh IPUUUHBI JOCTHXKEHUS WIM HEJOCTHKEHUS 11eJIU, HAXOJAUTh
omunOKy, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

MHNPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenus B 7 KkJjacce OOyYarOIIMICS TMOJYYHT CIEIYIOUIUE
MIPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

BoinonHsATh, coueras yCTHbIE M TUCBMEHHBIE MPUEMBI, apudmeTudyeckue
JNEUCTBUS C PAIIMOHATIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaueHHs] YUCIOBBIX BBIPAXKEHHM, MPUMEHSITh pa3zHOOOpa3HbIC
crocoObl U MPHUEMBI BHIYUCIICHUSI 3HAYEHUN APOOHBIX BBIPAXKEHUMN, COAEpPKAIIUX
OOBIKHOBEHHBIE U IECITUYHBIEC IPOOH.



[lepexoanTh OT OAHOW (QOpPMBI 3amucU YUceN K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JAECATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIIOYMBATH PALIMOHAIILHBIE YHCTIA.

OKpyIJIsTh yncna.

BbINOJNHATE NPUKUIKY U OLICHKY PE3YJIbTaTa BHIUUCIECHUMN, OLEHKY 3HAYEHU I
YHUCJIOBBIX BbIpOXKECHUI. BBIMONHATH NEUCTBHS CO CTENEHSMU C HATypalbHBIMU
[TOKA3aTEISAMH.

[IpyMeHsATh MPU3HAKYU ACIUMOCTH, Pa3I0KeHUE Ha MHOKUTEIN HATypPaJbHbIX
YHUCEN.

PemaTh mpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHATBHOCTBIO BEJIWYUH, NPOLEHTAMHU, HHTEPIPETUPOBATDH
pe3yNbTaThl pelieHus 3a7ad ¢ y4€TOM OrpaHUYEHHUM, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs

Hcnonb3oBaTh anredpanueckyro TEPMUHOIOTUIO U CUMBOJIUKY, IPUMEHSTh €&
B IIpOLIeCCe OCBOCHUS y4eOHOro MaTepuara.

HaxonuTe 3HaueHusi OyKBEHHBIX BBIPAKEHUW TMpU 3aJaHHBIX 3HAYCHUSAX
NIEPEMEHHBIX.

BrimosiHATh ipeoOpa3oBaHus 1EI0ro BEIPAXKEHUSI B MHOTOUJIEH IPUBEICHUEM
NOJIOOHBIX CIIAraeMBbIX, PACKPBITHEM CKOOOK.

BBINONHAT YMHOXKEHHE OJHOYJIECHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWIEH, TPUMEHTH (OPMYIIbI KBaipaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcyliecTBisATh Pa3I0KEHUE MHOTOWICHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIHPOBKH  CIAraeMbiX,
npuMeHeHHs] GOpMYI COKPAIIEHHOTO YMHOKEHUS.

[TpumensaTh Mpeodpa3oBaHUs] MHOTOUWICHOB JJIsl PEIICHUS Pa3IUYHBIX 3a/1a4
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEHM C HATYpPaJbHBIMU ITOKA3aTEISIMUA IS
peoOpa3oBaHus BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHMS C OJHOM IEPEMEHHOM, NMPUMEHSS IpaBUia
IIEPEX0/1a OT UCXOJHOTO YpaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTs, sABiseTcs
JIM YACII0O KOPHEM YpaBHEHHUS.

[TpumensTh rpaduueckre METOAbI IPU PEUICHUN JTUHEUHBIX YPABHEHUN U UX
CUCTEM.

[lonGupaTe npuMepsl MHap YHMCEN, SBIAIOUIUXCA PEIICHUEM JIMHEHHOTro
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.



Ctpouth B KOOPAMHATHON MJIOCKOCTH rpadvK JIMHEUHOTO YPABHEHUS C IBYMSI
MEPEMEHHBIMH, TTOJTB3YCh TPpa(UKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPABHCHHUA.

PemaTth cucTeMbl MBYX JTMHEHHBIX YPaBHCHHM C IBYMS TIEPEMEHHBIMU, B TOM
quciie rpapuuecKu.

CocTaBisTh M peliaTh JHMHEHHOE YypaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPAaBHEHH MO YCJIOBHMIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1a4yl TIOJyYEeHHbIN pe3yJbTar.

DyHKUNHA

N300paxkaTh Ha KOOPAUHATHON MPSIMOM TOYKU, COOTBETCTBYIOIINE 3a/IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alUChIBATh YUCIOBbIE TPOMEKYTKU Ha
anreOpanyecKoM sI3bIKE.

OtmeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduku TUHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOLIBI0 (PYHKIIMI HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsl, pPacCTOSIHUE, 1I€HA, KOJUYECTBO, CTOMMOCT,
IPOU3BOJIUTEIBLHOCTD, BpEMsl, 00bEM pabOTEHI.

HaxonuTe 3HaueHne pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBiICHUS M aHalu3a WHOOpMaIuu,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIHUIO U3 TPA(QUKOB PEATbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEN.

K xonmy oOyuenus B 8 Kkiacce oOydYaromuiicss MOJYYHUT CIEIYIOLIUE
NPEIMETHBIE PE3yIbTaTHI:

Yucia 1 BHIYMCICHUA

Hcnonb3oBaTh HayalbHBIC MPEIACTABICHUS O MHOXECTBE ICHCTBUTEIBHBIX
quCell JUIsl CPAaBHEHUSI, OKPYTJICHUS U BBIYUCICHHUM, M300paxaTh EeHCTBUTEIbHBIC
YHCJIa TOYKAMA HAa KOOPJIMHATHOM MPSIMOM.

[IpumeHsATs TOHATHE apUPMETHUYECKOTO KBaJIpPAaTHOTO KOPHS, HAXOIUTh
KBaJIpAaTHBIE KOPHU, WCIIONB3YS TPH HEOOXOAUMOCTH KAIBKYJIATOD, BBIMOIHITH
npeo0pa3oBaHusl BBIPAKEHUH, COAEP)KAIIUX KBAJApPATHBIE KOPHH, HCIOJIb3YS
CBOWCTBA KOPHEMN.

Hcnonb3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JACCATUIHBIX
npoOeii u creneHei yncia 10.

AuredOpanyeckue BbIpaKeHUA

[IpuMmeHsAT, TMOHATHE CTEMEHW C [EJIbIM [OKAa3aTelieM, BBIOJHSITH
npeoOpa3oBaHus BIPAXKECHHI, COIEPIKALINX CTETICHH C LENIBIM TIOKa3aTeeM.

BEITIOJTHATH TOXAECTBEHHBIE PEOOPa30BaHUS PAIMOHATLHBIX BRIPAXKCHUHN Ha
OCHOBE TIPaBUJI JICUCTBUI HAJl MHOTOWICHAMH U aJITeOpandeCKUMH TPOOSIMH.

PackiranpiBaTh KBaIpaTHBIN TPEXUICH HA MHOKHATEIH.



[TpumMensTh MpeoOpa3oBaHus BRIPAKCHUN I PEIICHUS] Pa3IMYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHeiHbIE, KBaJpaTHbIE YPaBHEHUS U pallUOHAJbHBIE YpaBHEHWS,
CBOJISILIIMECS K HUM, CUCTEMBI IBYX YPaBHEHHU C IBYMs IEPEMEHHBIMH.

[IpoBOaUTE MpPOCTEUIINE UCCIAEAOBAHUSA YPABHEHUN U CUCTEM YpPaBHEHUM, B
TOM YHCJIe C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
JU ypaBHEHUE WIM CHCTeMa YPaBHCHHUH pEIICHMs, €CIM UMEET, TO CKOJIbKO,
npouee).

[lepexonuth OT cjOBeCHOW (POPMYTUPOBKH 3aJauu K €€ anredpanyeckoit
MOJEIM C TIOMOIIBIO COCTABJICHHS ypaBHEHUS WJIM CHUCTEMbl YpaBHEHHUM,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJbTar.

[IpuMeHsThL CBOWCTBA YHCJIOBBIX HEPABEHCTB I CpPaBHEHUSA, OILICHKH,
pemaTh JUHEWHbIE HEPABEHCTBAa C OJIHOM IMEPEeMEHHOW M WX CHUCTEMBI, JaBaTh
rpaduyYecKy0 WUTFOCTPAllUI0 MHOXKECTBa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUUMA

[ToruMate ¥ HWCTONIB30BaTh ()YHKIIMOHATBHBIE MOHATHUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHMsI), ONpENeNsITh 3HaueHHe (YHKUUM MO 3HAYECHHUIO
aprymMeHTa, OlpeaeNaTh CBOMCTBA (PYHKIIMU 1O €€ rpaduKy.

Ctpoutsb rpaduku d7aeMeHTapHBIX QYHKIIUNA BUJIA:

y = kiX, y = x2, y = x3,y = ||, Y = VX, OmHCBHIBaTh CBOWCTBA YHCIIOBOIA
dbyakuu o e€ rpaduxy.

K koHmy oOydeHnuss B 9 kJjacce oOydarOmMICS TIOJYYHUT CICAYIOIIUE
PEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYUCICHUA

CpaBHUBaATh U YNOPSAA0UYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Beimonnate  apudmMernyeckue ACHCTBUS C  pAlMOHAIBHBIMU  YHCIIAMU,
codeTasl YCTHbIE U TUCbMEHHbIE TMPUEMBI, BBINOJHATh BBIUYHCICHUS C
UppaIlMOHAIBHBIMU YHCIAMMU.

HaxomuTe 3HaueHus CTENeHEeW C M[eIbIMUA IMOKa3aTesiIMU W KOPHEM,
BBIYUCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyryisiTh  I€MCTBUTENBHBIC YKCIA, BBIOJHATh NPUKHUIKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nuHeiiHbIE M KBaJpaTHbIE ypaBHEHHWS, YPAaBHEHUs, CBOJISIIHECS K
HUM, NpOCTENIInEe JpOOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cucrempl NBYX JIMHEWHBIX YpPABHEHUW C JABYMs IMEPEMEHHBIMU H
CUCTEMBbI JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS TUHEHUHBIM.



Pemiath TekcTOBbIE 3alaud anreOpanvuecKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JIBYX YPABHEHUU C JIBYMs IEPEMEHHBIMU.

[IpoBOaUTE MpOCTEUIINE UCCIACAOBAHUA YPABHEHUN U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C IPUMEHEHUEM TpaUuecKUX MpeICTaBIeHUH (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMA YPAaBHEHMH PELICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHelHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSMOM, 3alMCBHIBATh PELIEHHWE C MOMOILIBIO
CUMBOJIOB.

Pemlatb  cucTemMbl  JMHEWHBIX  HEPAaBEHCTB, CUCTEMBI  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3aMUCHIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUU PA3JIMYHBIX 3a7a4.

DyHKUUMA

PacrioznaBath (yHKIMM wu3yueHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKU

pacrooKeHHe Ha KOOPAUHATHOW IUIOCKOCTH rpadukoB GyHKIMH Buaa: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HA4YCeHUH K03 (OUITMCHTOB, ONMCHIBATH CBOMCTBA () yHKIIHH.

Crtpouth W M300paXkaTh CXeMaTUYECKU rpaduKU KBaJAPATUUYHBIX (PYHKIHUH,
OIKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUH MO UX Tpadukam.

Pacnio3HaBaTh KBaJpaTuyHyr (QYHKIHIO 10 (GopMmysie, MPUBOJUTH PUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YmncJioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu

Pacrio3HaBaTh apu@METHUYECKYI0O U T'E€OMETPUYECKYIO TMPOTPECCUU TpHU
Pa3HBIX CIIOco0ax 3aaHus.

BbIMONHATS  BBIYUCIEHHMSI C  HUCIOJNb30BaHMEM (opMya N-ro  4ieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.

N300pakaTth ujeHBI TMOCIEAOBATEIBHOCTH TOYKAMH HA KOOPAMHATHOU
IJTIOCKOCTH.

Pemate 3agaum, CBsI3aHHBIE C YKMCIOBBIMH MOCIEI0BATEIBHOCTAMHU, B TOM
YHCIIe 3a/1a4d U3 PeabHOM JKMU3HU (C UCIOJIb30BAaHUEM KaJbKYIATOpA, IUGPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 9 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0



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 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 1 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 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

YUYEBHO-METOJMYECKOE OBECIEYEHME OGPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Anre6pa, 8 kiacc/ Hukonbckuii C.M., Ilotanos M.K., Pemetnukos H.H. u
npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»
» Anre6pa, 7 xinacc/ Hukonbckuit C.M., Iloranos M.K., Pemetnukos H.H. u
npyrue, AkimonepHoe odmiectBo «M3narensctBo «lIpocBemenue»
» Anre6pa, 9 xnacc/ Hukonbckuit C.M., Iloranos M.K., Pemerankos H.H. u

apyrue, AkuuonepHoe oouectBo «M3narensctBo «IlpocBemmenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
MakapsrueB, Munatok, CyBopoa: M3yuenune anredpsi B 7-9 kiaccax: [locobue mis

y4uuTeIen

[Toxpo6uee: https://www.labirint.ru/books/201764/?ysclid=Im35hgezax501422115

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://56bits.ru/materials/subject/algebra/
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