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y4eOHOro Kypca «AJureopa (yriayoJéHHbI YPOBEHb)»

U1 o0ydarommxcs 8 — 9 kiaccos

r. [TonsipHbIit



[ToscHuTenpHas 3anucka

Pabouass mporpamMma ydeOHOro Kypca «AureOpa» (yriayOJeHHBIH YpPOBEHb) Ha YPOBHE
OCHOBHOTO 001Iero o0pa3oBaHUs SIBISETCS COCTAaBHOW YacThIO OCHOBHOM 0Opa30BaTEIIbHOU
IporpaMMbl  OCHOBHOTO  oOmiero  oOpa3oBaHuss ~ MyHMIMIAIBHOTO  aBTOHOMHOIO
00111e00pa30BaTEILHOTO YUpEKACHUS «| UMHA3UY.

Pabouas nporpamma yueOHOTO Kypca «Anrebdpa» (yriyOleHHBIH ypoBeHb) paszpaboTaHa
Ha OCHOBE (esiepaibHOi pabodeil MpOorpaMMBl.

Ha uzydenue yuebHoro kypca «Anredpa» orsoaurcs 340 yacos: B 8 kiacce — 170 yacoB
(5 gacoB B Hezemnmo), B 9 kiacce — 170 gacoB (5 4acoB B HEZIEIIO).

Pabouas mporpamma mo anredpe 8-9 kn.(yrimyoOsieHHbI ypoBeHb) obecnieunBaetcst Y MK:
Mepansik A.L'., [TonskoB B.M.Anre6pa. (Yrayo6sn. usyd.) 8 kiacc - M.: Benrtana-I'pad, 2018r.
Mepansik AL, [TonskoB B.M.Anre6pa. (Yray6u. u3yd.) 9 kiacc - M.: Benrana-I'pag, 2018r.

COJAEPXKXAHME OBYUYEHUA

8 kirace
MHoxkecTBa M OTHOLIEHHUS MEK1Y HUMH
MHO0X€eCTBO, Xapakmepucmuieckoe C80UCME0 MHOINCECMEa, SIEMEHT MHOXKECTBA, nyCmoe,
KOHeuHoe, beckoHeunoe mHodxcecmso. IlogMHoxecTBO. OTHOIIEHUE TPUHAJICKHOCTH,
BKJIIOUEHUSI, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3a/JaHUSI MHOXKECTB, pACNO3HABAHUE
NOOMHONICECME U INEMEHMO8
HOOMHONCECMS C UCNOIb308AHUEM KPY208 Jiiiepa.
Onepanum HAl MHOKeCTBAMHU
[lepeceuenne u 00beAMHEHHE MHOXKECTB. Paznocms MHOdCecms, 0ONOIHeHUe MHOMCECMEA.
Hnmepnpemayusn onepayutl HA0 MHOMCECMEAMU C NOMOWbIO Kpy20o8 Jiliepa.
Yucaa
PanuoHaJbLHBIE YHCIa
Koneunsle u GeckoHeuHble JecsiTUUHbIE 1poOu. [IpeacTapnenue palnoHaIbHOTO YKcia B BUIE
JECATHUYHOMN Tpo0wu.
HNppaunonajbHbie YUCIa
[TonsTe nppanmoHaabHOro urcia. Pacno3naBanue uppaiMoHaIbHbIX yncel. JlefcTBus ¢
MppalMOHATBbHBIMU yKciiaMu. CBOICTBA ACUCTBUI ¢ MppallMOHATBHBIMU ynciiaMu. CpaBHEHUE
MPPALMOHAIBHBIX Yynced. MHOXKECTBO AEMCTBUTENBHBIX yncel. [IpeacTaBinenus o pacmmpeHusx
YHUCJIOBBIX MHOXKECTB.
ToxnecTBeHHbIE IPe00Pa30BaAHUS
YuciioBble U OyKBeHHbIE BbIPAKEHU S
[TpeoOpa3zoBaHys YHCIOBBIX BBIPAXKEHHM, COIEPIKALINX CTEIEHH C LEIbIM MTOKa3aTEJIEM.
MHoro4eHbl
HevictBusa ¢ MHOTOwieHaMH: AeneHue.KBaapaTHeiii TpexwieH. KopHu kBagpaTHOTO TpeXwieHa.
PaznoxeHre HaMHOXKHUTENN KBaJpaTHOTrO TpexwieHa. Teopema Buera. Teopema, oOpatHas
teopeMeBuera.
JApo0Ho-paunoHaIbHbIe BHIPAKEHUS
Anre6panueckast ApoOb. JlomycTuMble 3HaU€HUS TEPEMEHHBIX B TPOOHO-PalliOHAIBHBIX
BeIpakeHUsX. Cokparienue anredpandeckux apooeit. [Ipusenenue anredpanueckux apodeit k
o0meMy 3HaMeHarento. [{eficTBus ¢ anrebpandecKuMu ApoOsIMH: CIOKEHNEe, YMHOKEHHUE,
nenenue. [IpeobpazoBanue BRIpAXKECHUIA, COIEPKAITNX 3HAK MOTYJIS.
HNppaunonajbHbIe BhIPAKEHUSA



Apudmernueckuii KBaapaTHbII KOpeHb. JlomycTHMble 3HaYeHUs IEPEMEHHBIX B BBIPAKCHUSIX,
coJiepkalnx apupmeTrnueckre KBajaparabie KopHu. [IpeobpazoBanue BrIpaXXeHUN, COAEpKAIINX
KBaJIpaTHbIE KOPHHU.

YpaBHeHust

YpaBHeHus

[IpencraBienne 0 paBHOCHIBHOCTH YPABHEHUN U ypaBHEHUAX-ClIeACTBUAX. [IpencraBienne o
PaBHOCWIJIBHOCTH Ha MHOXecTBe. PaBHOCHIIbHBIE TIpe0Opa30BaHus ypaBHEHUH. Y paBHEHUS,
coJiepKaIIie 3HaK MOJYJISL.

Mertoas! pelieHusl ypaBHeHHU

MeTopl PaBHOCHIIBHBIX TIPEOOPa30BaHUN, METO/I 3aMEHBI IEPEMEHHOM, TpadUUeCKUil METO/I.
Hcnonp3oBanue CBOMCTB (PYHKIMI IPH pellICHUH YpaBHEHUH, HCIIONb30BaHUE TeopeMbl Bueta
JUJIsl ypaBHEHUH CTETICHU BBIIIE 2.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

JIMCKpUMHUHAHT KBaJApaTHOTO ypaBHEeHUSI. DOopMylia KOpHEN KBAIPATHOTO YPAaBHEHUSI.
KonunuecTBo nelicTBUTENBHBIX KOPHEN KBAAPAaTHOTO ypaBHEHHUs. PelieHre kBaipaTHbIX
ypaBHEHUM: rpaduuecKuil METO| pelIeHH s, UCIIOIb30BaHNEe (POPMYIIBI JIJIsl HAX0XKJIEHUS! KOpHEH,
pa3ioKeHne Ha MHOXHTEIH, TOJ00p KOpHEH ¢ UCTIONb30BaHUEM TeopeMbl Buera.
bukBagpaTHbie ypaBHEHHs. Y paBHEHUS, CBOJIMMbIC K JIMHEHHBIM M KBaipaTHbIM. KBagpaTtHoe
ypaBHEHUE C TapaMeTpoM. Perenne npocTeninmx KBaJpaTHbIX YPaBHEHUH C IapaMeTpaMU.
PelieHne HEKOTOPBIX TUMIOB YpaBHEHUH 3 U 4 CTEIEHU.

JpoGHo-panMoHaJIbHbIC yPABHEHHUS

Pemenue npoOHO-paliioHaIbHBIX YPaBHEHHH.

Ipocreiimme nppanuonaibubie ypasuenns Buaa: f (x) = a;\/f (x) =g (x) n ux pewenue.

Perienne uppaioHaibHbIX ypaBHeHUH Buaa,/ f (x) =g (X).

HepaBencrBa

Uucnossle HepaBeHCTBA. CBONCTBA YMCIOBBIX HEpAaBEHCTB. [IpoBepka cripaBeyIBOCTH
HEpaBEHCTB IIPH 33/IaHHBIX 3HAYEHUSAX NepeMeHHbIX. HepaBeHcTBO ¢ nepeMenHoi. Ctporue u
HECTpOTHe HepaBeHCTBA. JloKka3aTenbCcTBO HEpaBeHCTB. HepaBeHCTBA O CpelHUX IS IBYX
yucen. [lonaTue o penieHny HepaBeHCTBA. MHOKECTBO pellieHui HepaBeHcTBa. [IpeacraBnenne
0 PaBHOCUJIBHOCTHU HEPABEHCTB. JINHEHOE HEPABEHCTBO U MHOXKECTBA €ro pelieHui. Pemenue
JIMHEMHBIX HEPABEHCTB. JIMHEHHOE HEpaBEeHCTBO ¢ napaMmeTpoM. HepaBeHCTBa, coaeprkaliue 3HaK
MOJTYJIS.

CucreMbl HEPABEHCTB.

CucreMbl HEpaBEHCTB C OHOM IIEpeMEHHON. Pelenne cuctemM HeEpaBEHCTB C OHON
MePEMEHHOM: TMHEHHBIX, KBaIpaTHBIX. 300pakeHre pelieHus CHCTEMbl HEPAaBEHCTB Ha
YHMCJIOBOM NMPSAMOMN. 3alKCh PELIEHUSI CUCTEMbI HEPABEHCTB.

DOyHKIUHA

KBaapatuunas gyHkumus

Cgoiictna. [lapaboma. [Toctpoenne rpaduka KBagpaTHIHOW (PYHKITUH.

OOpaTHasi NPONOPIHUOHATBHOCTH

CgoiicTBa GyHKIUH y=§1“nnep6ona.

DyHKIUNA Y =+/x. CBoiicTBa u rpadukm.

OCHOBBI TEOPHUH J1EJTUMOCTH.

HenumocTsb Hanemno u e€ cBolcTpa. Jlenenue ¢ octatkom. CpaBHEHUS MO MOJYJIIO U UX
cBoiicTBa. Hanbounpmmii o0mmii AenuTens 1 HauMeHbIee 001ee KpaTHOE ABYX HaTYpaJbHBIX
yuces. B3aumuo npocteie uncna. [Ipusnaku genumoctu. I[IpocTeie 1 cocTaBHbIE YUCTA.
HcTopust MaTeMaTUKHU

Hcmopus eonpoca onaxoarcoenuu hopmyn KOpHell aneedbpauieckux ypasHeutl cmenenetl,
oonvuuxuemoipex. llosaenenue memooa KOOPOUHAM, NO3BONAIOUE2O
nepesooumveeomMempuyeckue 0ovbekmol Ha A3blK anreeopwl. llosenenue epaghuxos gyuxkyuil.



P Jlexapm, I[I. ®epma. Mamemamuka 6 pazeumuu Poccuu: [lemp I, wikona mamemamuyeckux
UHABULAYKUX HAVK.

9 knacc
ToxnecTBeHHbIE IPe00Pa30BaAHUS
HppanuoHajabHble BbIPpAKEeHU
Kopnu n-bix creneneil. /lonycTrMble 3HaU€HNs IEPEMEHHBIX B BBIPAKEHUAX, COIEPKAIINX
KOpHU N-bIX cTenenei. [Ipeobpa3zoBanne BRIpaKEHHM, COAEPKALIINX KOPHH N-bIX CTETICHEH.
Crenens ¢ palMOHAIBHBIM MOKa3areneM. [IpeoOpa3zoBanne BeIpaXXeHHH, COEPIKAIINX CTEIEHB C
palKOHATBHBIM ITOKAa3aTEeIeM.
YpaBHeHus.
Mertoas! pelieHUs] ypaBHeHHU
Hcnonp3oBaHne CBOWCTB (PYHKITMN MTPHU PEIICHUN YpaBHEHUH, UCIIOJIb30BaHUE TeopeMbl Buera
JUIsl ypaBHEHUM CTETICHH BBILIE 2.
KBaapaTHoe ypaBHeHHe M €r0 KOPHH
Pemenne HEKOTOPHIX TUIIOB ypaBHEHUH 3 U 4 cTeneHn
YpaBHeHue ¢ AByMsl lepeMEeHHbIMH.
[IpencraBnenue o rpadudecKoil MHTEPIPETAIIMH TPOU3BOJILHOTO YPABHEHHS C JIBYMSI
MEPEMEHHBIMU: JIMHUM Ha INIOCKOCTU
Cucrembl ypaBHeHUH
[TpencraBnenue o rpadguueckoil HHTEPIIPETALUY TPOU3BOIBLHOTO YPABHEHHUS C ABYMS
MEPEMEHHBIMU: JIMHUU Ha MIIOCKOCTU. CHCTEeMbl HETMHEHHBIX ypaBHEHUN. MeTo bl peleHus
CHCTEM HEJIMHEWHBIX ypaBHEHUN. MeTo AeeHus, METO/] 3aMeHbI TepeMeHHBIX. O THOPOAHBIE
CUCTEMBI.
HepaBencrBa
HepaBencrBa
KBagpaTHOe HEPaBEHCTBO U €ro pelieHus. Perenre KBaapaTHbIX HEPABEHCTB: UCIIOIb30BAHNE
CBOWCTB ¥ rpadika KBaIpaTUIHON (HYHKIIUU, METO/I MHTEPBAJIOB. 3aITUCh PEIICHUS KBAAPATHOTO
HepaBeHCcTBA. KBajpaTHOEe HEPABEHCTBO C MapaMeTpoM U ero pemenue. [Ipocreitmue

MppaLMOHAIGHBIE HEPABEHCTBA BUMA: o/ f (X) > aj/f (x) <& +/f (x) >/g (x).
OO6001IeHHBII METO] MHTEPBAJIOB JJIS pEIICHUs] HEPaBeHCTB. Jloka3aTeabCTBO HEPABEHCTB.
CucreMbl HEPABEHCTB

CucreMbl HEpABEHCTB C OJIHOW MepeMEHHOM. Pellienre cucreM HEpaBEHCTB ¢ OJHOM
MEPEMEHHOI: KBaJpaTHBIX, IPOOHO-pAIIIOHATBHBIX, UPPALMOHATBHBIX. M300paskeHre pemeHus
CHCTEMbI HEPABEHCTB HA YMCIOBOW MPAMON. 3aUCh PEUICHUS] CUCTEMbI HEPABEHCTB.
HepasenctBo ¢ nByms nnepeMeHHbIMU. [IpencraBieHne o peleHny JUHEHHOTO HEPABEHCTBA C
IBYMsI IepeMeHHbIMU. ['paduueckas HHTepIpeTaus HEPaBEHCTBA C ABYMS [IEPEMEHHBIMHU.
I'paduueckuit MeTO pelIeHUs] CHCTEM HEPABEHCTB C IBYMS NIEPEMEHHBIMH.

DOyHKIUHA

DOyHKUUA

CroiicTBa GyHKIIHIA: 00JIaCTh OMPEACIICHUsI, MHOXXECTBO 3HAUYECHUH, HYJIU, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, YeTHOCTh/HEUETHOCTh, BO3pACTaHUE U yOBIBAHUE, TPOMEKYTKH
MOHOTOHHOCTH, HanOoJIbIlIee U HaMEHbIlIee 3HaYeHHe, NepUoANYHOCTh. MccrenoBanue
¢yHKIMU IO ee TpaduKy.

KBagparuunas pyHkumst

Cgoiictsa. [Tapabomna. [Toctpoenue rpaduka kBagparuunoit pyuaxiuu. Ilongoxenue rpaduxa
KBaJApaTUYHON (QYHKIIMH B 3aBUCUMOCTHU OT €€ K03 duimeHToB. crnoap30BaHne CBOWCTB
KBaJIPATHYHON (PYHKIIMH JUTS PEIICHUS 3a/1a4.

Crenennasi yHKIUSA ¢ IOKa3aTesieMm 3




CsaotictBa. KyOuueckas mapadorna.

®ynaxmun Y =V X,y = Vx, y = X |.MIx cBoiicTBa n rpaduku. IIpeobpasoBanue rpadhukon
GyHKIM: mapaienbHbINH IePEeHOC, CHMMETPUS, PACTHKEHUE/CKAaTHE, OTPAKEHUE.
HenpepsiBHOCTD PyHKITMU U TOUKH pa3pbiBa GyHkuil. KycouHo 3aganHbie QyHKITUN.
IlocnenoBaTeIbHOCTH U IPOTPECCHH
Uucnosas nocnenoBaresbHOCTh. [[puMepbl. beckoHeuHbIe TOCIe0BATEIbHOCTH.
ApudmeTrndeckas mporpeccus u ee cBorictsa. ['eomerpudeckas nporpeccusi. CyMMUpOBaHHE
MIEPBBIX WICHOB apU(PMETHIECKON ¥ TeOMETPUIECKOM mporpeccuid. Cxoasmiasics
reometrpuueckas nporpeccusi. Cymma cX0oIsIeicsi FTeOMETPUUYECKON MTPOTPECCUHU.
["apmonuyeckuit psa. PacxoguMocTh rapMOHUYECKOTO psijia. MeTo MaTeMaTHdeCcKOoi
UHAYKIMH, €r0 IPUMEHEHHE JUIA BBIBOAA (hOpMYJI, TOKa3aTeIbCTBA PABEHCTB M HEPABEHCTB,
pelIeHus 3a/1a4 Ha JeIMMOCTb.

CraTncTHKA U TEOpHsi BEPOATHOCTEM

Crarucruka

Huarpammsl paccenBanusi. OTkinonenne. CirydaitHeie BBIOPOCH. Mephbl paccenBaHuUs: pa3Mmax,
JMCTIEPCUS U CTaHAAPTHOE OTKJIOHeHHEe. CBOWCTBA CpeTHEr0 apu(pMETHIECKOTO U JUCIIEPCUH.
CnyyaliHasi "BMEHYMBOCTh. MI3MEeHUMBOCTH IPU M3MEpEeHUsX. Pemraroniye npasunia.
3aKOHOMEPHOCTH B U3MEHUYMBBIX BEIMUMHAX.

CuayyaiiHble ONIBITHI M CJIy4YailHbIe COOBITHS

CrnyJaiiHble OTBITHI (IKCIEPUMEHTBHI), SJIEMEHTAPHBIE CITydaifHble COOBITHS (MCXO/IBI).
BepositHocTH 351eMeHTapHbIX cOOBITHI. COOBITHS B CIIY4ailHBIX SKCTICPUMEHTAX U
OJIarONPUATCTBYIONIUE dJIEMEHTAPHBIE COOBITHS. BEeposTHOCTH CIy4aifHBIX COOBITHIA. OMBITHI C
PaBHOBO3MOKHBIMH 3JI€MEHTApHBIMU COOBITUSIMU. Kitaccuueckrie BEpOSITHOCTHBIE OTIBITHI €
UCTIOJIb30BaHUEM MOHET, KyOuKoB. [IpencraBnenne coObITHII ¢ TOMOIIBIO AUarpamm Diiepa.
[IpoTrBOMONIOXKHBIE COOBITHS, 00BETMHEHNE U TIepeceueHrne coObITrid. [IpaBuiio croxeHus
BeposTHOCTel. Cryuaitnbiii BEIOOp. HezaBucumelie coObiTus. [locnenoBaTenbHbie HE3aBUCUMBIE
ucneiTanus. [IpencraBienne skcnepuMeHTa B BUJE 1€PEBA, YMHOKEHHUE BEPOATHOCTEH.
HcnbiTanus 10 nepBoro ycnexa. Y clioBHas BEpOATHOCTb. POpMyiIa IMOITHOU BEPOSTHOCTH.
JJieMeHThl KOMOMHATOPUKHU M UcNibITaHus bepHyiim

[IpaBuiio yMHOXKEHHUS, TIepecTaHOBKH, akTopuan. CodeTaHus U YUCIO COYCTaHUH.
Tpeyronbuauk [lackans u 6uaom HetoroHna. OnBITHI ¢ OOJIBIITUM YHCIIOM PAaBHOBO3MOMXKHBIX
DIIEMEHTAPHBIX COOBITHI. BhIuncieHne BeposITHOCTEH B OIMBITaX C MPUMEHEHUEM 3JIEMEHTOB
koMOuHatopuku. Mcnibiranus bepuynnu. Yenex u Heyaada. BeposTHOCTH COOBITHI B cepru
ucneITanuil bepryiu.

I'eomeTpuyeckasi BepOATHOCTH

Crnyvaiinelii BEIOOp TOUKH U3 (PUTYPBI HA TUIOCKOCTH, OTPE3Ka U IyTH OKPYKHOCTH. CirydaifHbIi
BBIOOD YMCIIa U3 YUCIOBOTO OTPE3Ka.

CayuaiiHble BeJIMYMHBI

JuckpeTHas ciiydaliHasi BETMYMHA U paclpeiesIeHUE BEpOsTHOCTEN. PaBHOMEpHOE TUCKPETHOE
pacnpenenenue. ['eomerpruueckoe pacnpeneneHue BeposstHocTel. Pacnipenenenue bepnyiu.
bunomuaneHoe pacnpenenenne. HezaBucumebie cinyyaiinbie BeTMYUHBL. Cl10)KEHUE, YMHOKEHUE
CIIyYalHBIX BEIUYMH. MaTeMaTH4eCKOe 0KUIaHUE U €T0 CBOMCTBA. [{ucrepcus U CTaHIapTHOE
OTKJIOHEHHE CIIy4aiHOW BEJIMYMHBI; CBOMCTBA JUcIiepcHuu. Jlucnepcus yncia ycnexoB B Cepuu
ucnbiTanuii bepuymnu. ITonsTre o 3akone OonpIux yncesn. i3Mepenne BeposiTHOCTEH U
TOYHOCTh U3MepeHus. [IpuMenenne 3akoHa O0IbIINX YUCEI B COLIMOIOTHH, CTPAXOBaHHH, B
3/IpaBOOXPAaHEHUH, 00ECTIeYeHUH OE30aCHOCTH HACEJICHUS B UPE3BbIYAHBIX CUTYAIIHSX.
Hcmopua mamemamuxu

3aoaua o waxmammuoii docke. Cxooumocms 2eomempuyeckoll npoepeccuu. Mcmoxu meopuu
gepoamHocmeti. cmpaxogoe oeno, azapmuule uepsl. I1. @epma, b. Ilackanw, A. bepuyninu, A.H.
Konmoeopos.



Ilnanupyembie pe3yJIbTaThbl 0CBOCHUSI IPOrPaAMMBbI Y4e0HOI0 Kypca
«Adaredpa» Ha yriiy0J1éHHOM YPOBHE OCHOBHOI0 00111ero 00pa3oBaHusA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Pe3yabTAThl OCBOCHHUS MPOTPAMMBI 110 MaTeMaTUKE XapaKTEpU3yIoTCs B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHHUS:

IPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOSAIIEMY POCCUHCKONM MAaTeMaTHUKH,
LHEHHOCTHBIM OTHOILLIEHWEM K JOCTH)KCHHSIM POCCHUICKMX MAaTeMaTUKOB M POCCUUCKOU
MaTeMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIXKEHUN B IPYTHX HayKaX U MPUKIaJIHbBIX
chepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allud ero Ipas,
IPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, TPOIEAYp TPa)KTaHCKOro oOIiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O6CY)K,Z[CHI/IIO ITHYCCKHUX HpOGJ’IGM, CBA3AaHHLIX C NPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)KCHI/II‘;I
HAyKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA

YCTAaHOBKOW Ha aKTHUBHOE YYacTHE B PEIICHUHM MPAKTHUYECKUX 3aJad MaTeMaTHUYECKOM
HAPaBIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEeMAaTHYECKOTO 0Opa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢ecCHOHATbHON AEITEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaIbHOW TPaeKTOPUH OOpa3oBaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

CIIOCOOHOCTBIO K HMOILIMOHAILHOMY M OJCTETHYECKOMY BOCHIPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PELICHU, pacCyKIeHU, YMEHUIO BUJIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOr0 MO3HAHHUSA:

OpHEHTAIlMEeH B NEATEIFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKOH MAeATeIbHOCTH, AITAloOB €€ pa3BUTUS U
SHAYUMOCTHU JJId PA3BUTHA HUBUWIN3AIIUN, OBJIAACHUCM SI3BIKOM MATCMATHKU U MaTeMaTHYEeCKOU
KYJIbTypOM KakK CpEICTBOM II03HAHUS MHPA, OBJIAJCHUEM HAaBBIKAMHU MCCIIEI0BATEIbCKON
NEeSITEIbHOCTH;

6) ¢Jusuyeckoro BoOCNUTAHUSA, (POPMHUPOBAHUSA  KYJIbTYPbl 310POBbS M
IMOLUMOHAIBLHOTO 0JIArOMOJIyqusi:

TOTOBHOCTLIO MNPUMCHATL MATCMATUUYCCKHUC 3HAHUA B MHTCPECAX CBOCTO 3J0POBbLA,
BEJICHUS 37I0POBOTO 00pasa >KM3HHU (37I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OT/bIXa, peryisapHas (Qu3ndeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPyroro 4eIoBeKa,

7) 3K0JIOTHYEeCKOr0 BOCTIUTAHUSA:

OpUEHTallel Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUM NI pelleHus 3aaad B o0jacTu
COXPAHHOCTH OKpYKarollel cpesbl, MJIaHUPOBAaHUS IOCTYNKOB M OIIGHKHM HX BO3MOXKHBIX
MOCTIEACTBHUIA ISl OKPY’KAIOIIEH cpeibl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJOTHYECKHIX
npo0JeM U MyTeH ux pereHus;



8) apanTanuM K M3MEHSIOIIUMCH YCJIOBHSM COUMAJILHON M MPUPOIHOH Cpeabl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCJIOBUAX HEONPEACIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPaKTUUECKYIO JIeATeIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Yy APYTHX
Josiel, MpuoOpeTaTh B COBMECTHOM JIESITEIILHOCTH HOBBIC 3HAHMS, HABBIKU U KOMIIETEHIIUN W3
ONbITa APYTHUX;

HEOOXOIUMOCThIO B (DOPMHpOBAHMHM HOBBIX 3HAHUH, (HOPMYIHUPOBATH WJEH, MOHSTHS,
TUTOTE3bl 00 00BEKTAaX W SBICHUSAX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATH NE(UIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, INTAHUPOBATH CBOE Pa3BUTHUC;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIONUN KOHTPMEp, KOPPEKTHPOBATh NMPUHUMAEMBIC PEIICHUS W
IeicTBUS, GOPMYIUPOBAThH U OLIEHUBATH PUCKH U TTOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynpTate ocBoeHHs MpoOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIMIETO
oOpazoBaHusi y oOyuaromerocss OyayT copMHUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
XapaKTepU3yIOIIMecs]  OBJAJCHUEM  YHUBEPCAJbHBIMU  I1O3HABATEIbHBIMU  JEHCTBHUIMH,
YHHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU W YHHUBEPCATHHBIMU PETYISITHBHBIMU
JEUCTBUSMMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBHS
ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OMPEICNICHUs  MOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccU(UKAIMKM, OCHOBaHMS HJsi 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCTIPUHUMATh, (HOPMYIHpPOBATH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHULATENIbHbIE, EAMHIYHbIE, YACTHbIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
MaHHBIX, HAOMIONEHWSX ©  YTBEPXKICHUSX, TMpeuiaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

JeNlaTh BBIBOJBI C HCIOJB30BAaHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHUI IO aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMATHYECKUX YTBEPXKIEHUHN (MIpsIMbIE W OT MPOTHBHOTO),
MPOBOAWTH  CAMOCTOATENIBHO JIOKA3aTeNbCTBA MaTeMaTHUeCKUX (DaKTOB, BBICTpaUBaTh
apryMeHTaluI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHSATH METOJ MaTeMaTH4YeCKOU
WHIYKIIHA, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHS;

BBIOMpATh CMOCO0 pemeHust y4eOHOW 3agaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HambOoNee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENBHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA.

HCIIOJIb30BaTh BOIMPOCKHI KaK MCCIIEOBATENbCKUI MHCTPYMEHT TO3HAHUS, (POPMYITUPOBATH
BOTIPOCHI, GUKCUPYIOIINE TIPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHPHO YCTAHABIUBATH UCKOMOE
U 1aHHO€, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;



MIPOBOJIMTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IUIAHY SKCIIEPHUMEHT, MCCIIEIOBAHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB MEKIY
co00ii;

CaMOCTOSITEIILHO (POPMYJIUPOBATH 00OOIIEHUS M BBIBOBI IO PE3yJIbTaTaM IPOBEIAECHHOTO
HAOJIIOJICHUS, HWCCIICIOBaHUS, OKCIICPHUMEHTa, OICHUBATh JOCTOBEPHOCTH  ITOJYYCHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IICHUIA;

MPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE MPOIlECcca, a TAKKE BBIIBUTATh MPEIIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(GOPMAIUH, JAHHBIX, HEOOXOIUMBIX IS
pelIeHHs 3a/1a4H;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH WH(GOPMAITUIO
Pa3IUYHBIX BHJIOB ¥ JOPM MPEACTABICHUS;

BbIOUpaTh (hopMy TpelcTaBiIcHHs WHGOPMAIMU W WIUTIOCTPUPOBATH pEIIaeMble 3ajadu
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIMSIMH;

OIICHMBATh  HAAGKHOCTh HWHGOPMAMKM TIO0  KPUTEPUAM, IPESIOKECHHBIM WM
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKAaTHBHBbIE YHHBepcaJlbHble Y4eOHbIe qelcTBUSA

BOCHPUHUMATh M (OPMYIHPOBATh CY)KICHHS B COOTBETCTBHU C YCIOBUSIMH M LEISIMH
OOIIEeHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M HHCHMEHHBIX
TEKCTaX, JaBaTb MOACHEHHMsS IO XOAYy pELICHHs 3aJauyd, KOMMEHTHUPOBATh MOJYYCHHBIH
pe3yibTar;

B X0J/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKTAa€MOUM TEMBbI, MPOOJIEMBI,
pemiaeMoii 3a/1aud, BHICKA3bIBATh HJICH, HAILICJICHHBIC HA IMOWCK PEIICHUS, COMOCTABIATH CBOU
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHapYKUBATh pa3iMyhe M CXOJCTBO
NO3HLINH, B KOPPEKTHOU popme (HopMyTHUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS,

IPE/ICTABIATh PE3yIbTAaThl PEHICHUS 33/Jaud, SKCIEPHMEHTa, HCCIEJOBAaHHS, IMPOCKTa,
CaMOCTOATENIFHO ~BBIOMpATh (opMaT BBICTYIUICHHS C Yy4ETOM 334ad  NpPE3EHTAMH U
0COOEHHOCTEH ayTUTOPUH;

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHJAHOW M MHIUBUAYaIbHOU pabOTHI mpu
pemieHny y4eOHBIX MaTeMaTW4ecKuX 3ajad, NPUHUMAaTh L[EeNb COBMECTHOW JesTeIbHOCTH,
IUTAHUPOBATh OPraHU3aINIO0 COBMECTHOM pabOThI, pacrpenensTh BUAbI paboT, 1OroBapuBaThCs,
00CyX/1aTh MPOLIECC U PE3YyIbTAT pabOThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0O0CyXIeHHs, 0OOMEH MHEHHUH, «MO3TOBBIC
IITYpMBI» W HWHBIE); BBINOJHATH CBOIO 4YacTh pabOTHl W KOOPAMHUPOBATH CBOM ACHCTBHSA C
JIpYrUMHU YJICHAMH KOMaH[bI, OLCHWBAaTh KauyeCTBO pe3yjIbTaTa W KadeCTBO CBOETO BKJIaJa B
OOIIMI pe3yNbTaT M0 KPUTEPHUsIM, CHOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUSL.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eCTBUSA
Camoopranuszanms:
BBIABIISATH MPOONEMBI Ui  pEIIeHUs] B OKU3HEHHBIX ©  YYEOHBIX CHUTYyalusiX,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAX0AAX NPUHATUS PEIIEHUH (MHIUBUIYaIbHOE, TPYIIIIOBOE);
CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM pEIlIeHus 3a7auu (M1 ero 4acTh), BBIOMpaTh
crocod pemieHuss € Yy4€TOM HMMEIOIIHUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C yU€TOM HOBOM MH(pOpMAIIHH.



CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoOIlecca M pe3yibTara pElICHUS
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH,

NPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTh TMpPH PEIICHUH 337a4H, BHOCHTH
KOPPEKTHUBBl B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHHUBATh COOTBCTCTBUEC pe3yJ11>TaTa NCATCIIBHOCTU HOCTaBHGHHOﬁ oeian u yCJIOBI/ISIM,
OOBSCHATH MPUYUHBI JOCTHIKEHUS WIIM HEAOCTHKEHUS 1€JTM, HAXOIUTh OITHOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OTBITY;

BBIp@KaTh OSMOLMU TPU M3YYEHUH MaTEMaTUYeCKHMX OOBEKTOB M (HaKTOB, J/1aBaTh
3MOL[I/IOHa.HBHy10 OI.[GHKy peH_IGHI/I}I 3a4a4u.

INPEJIMETHBIE PE3YJIBTATbBI

K koHiry o0y4yeHus B 8 kjiacce 00ydaronuiicss MOTyYUT CASAYIONIUE MPEAMETHBIE Pe3yIbTAThI:

Yuciia 1 BIYMCICHUSA

HppanuoHaibHble Yncia.

[ToHnMaTh 1 UCTIOIB30BATH NMPEJACTABICHUS O PACIIUPEHUN YU CIOBBIX MHOYKECTB.

CB000HO ONEepUPOBATH MOHATUAMHU: KBAJAPATHBIN KOPEHb, apU(PMETUIECKUN KBaIPATHBIN
KOpPEHb, MPpPAlMOHAIBHOE YMCIIO, HAaXOJAWTh, OLEHUBATH KBAJAPATHBIC KOPHH, UCIIONIB3Yys IpHU
HEOOXOJUMOCTH  KaJbKYJSTOpP, BBINOJHATH MpPeoOpa3oBaHMsl BBIPAKEHUH, COJEpIKalIX
KBaJpaTHbIE KOPHH, UCTIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBarh HavyalbHbIE MPEICTABICHUS O MHOXXECTBE JEHCTBUTENbHBIX YHUCEN MJIf
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCICHUHN, M300pa’kaTh NEWCTBUTENbHBIE YMCIAa TOYKAMHM Ha
KOOPJAUHATHOU MPSIMOIA.

Hcnonb3oBarh 3amucu OONBIIUX M MAIBIX YUCEN C MOMOIIBI0 JECSITHYHBIX ApobOerd u
creneHedd uyucia 10, 3anuchIBaTh U OKPYIJIATh YHCIOBBIE 3HAYEHUS PEAIbHBIX BEIMYHMH C
HCITOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUN.

JlenumocTh.

CB0OOOIHO OTIepUPOBATH MOHATHEM OCTaTKa [0 MOJIYIIIO, IPUMEHSATh CBOICTBA CPABHEHUIA
M0 MOJTYJIIO, HAXOJUTh OCTaTKU CyMMBbI U TPOU3BEJICHUS 110 JAHHOMY MOJYIIIO.

Anredpanyeckne BbIPaKeHUS

JpobHO-palinoHalIbHbIE BHIPAKEHUSI.

HaxomuTh nonycTuMbie 3HaAUEHUS IEPEMEHHBIX B IPOOHO-PAITMOHATIBHBIX BBIPAKCHUSX.

[IpuMeHsITh OCHOBHOE CBOMCTBO PAllMOHAIBHOMN IPOOH.

BrImomHATE TIpuBeicHUE anreOpanvecKkux ApoOeil K oOIeMy 3HaMEHATEeNI0, CIOKEHHUE,
YMHOXKCHHE, JISJICHUE aIre0OpandecKux Ipooeid.

BrINIONMHATE TOKIECTBEHHBIE MTPEe0Opa30BaHus PallMOHATBLHBIX BBIPAKCHHIA.

[IpumenHsaTh TpeoOpa3oBaHUsS BBIPAKCHHA [JIsi  pEIICHHs] pa3IHYHBIX 33134 U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

Crenenu.

[IpuMeHSATh TMOHSATHE CTEMEHW C LEeJIbIM TO0Ka3aTeleM, BBIMOIHITH MPEOoOpPa30OBAHUS
BBIPKEHUM, COAEPKALIUX CTENEHU C IIEJIBIM MTOKa3aTeJIEM.

HppauroHanbHbIE BBIPAKEHUS.

Haxonute [gomycTHMble 3HAUEHHs] TEPEMEHHBIX B BBIPAXKEHUSAX, COJEPIKALINX
apudmMeTHuecKre KBaIpaTHBIE KOPHHU.



BrimomHATE  mpeoOpa3oBaHus HMPPAIMOHAIBHBIX  BBIPAKCHUH, HCIOIB3Ysl CBOMCTBA
KOpHEH.

YpaBHeHUs M HEPABEHCTBA

PemaTe kBagpaTHbIE ypaBHEHMUS.

Pemartp 1poOGHO-panioHaIbHBIE YPaBHEHHUS.

Pemlats nuHEHHBIE ypaBHEHUS C IapaMeTpaMH, HECIOXHBIE CHUCTEMbl JIMHEHHBIX
YPaBHEHUU C TapaMETPaMH.

[IpoBoNTh HCCIIENOBAaHUS YPABHEHUN U CUCTEM YPaBHEHH, B TOM YUCJIE C IPUMEHEHUEM
rpaduyueckux mpencTaBieHUi (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa ypaBHEHUU
pELIEHHUs, ECIIU UMEET, TO CKOJIBKO, U IPOUEE).

[lepexoautb OT cioBecHOW (GOPMYIMPOBKH 3ajaud K e€ anredpanyueckol mojaenu c
MIOMOILBIO  COCTaBJICHUS YpPAaBHEHWS WM CHUCTEMbl ypaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥ MOJIYYEHHBIH pe3yibTarT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLIEHKHU, PEIIATh JIMHEHHBIE
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh TIpa(UUECcKyl0 HIUIIOCTPALUIO
MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonumaTh ¥  HCIONB30BaTh  (PYHKIMOHANbHBIE TMOHATUS W  S3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE O003HAUEHUs), ONpEAeATh 3Ha4eHHWE (YHKIMM 1O 3HAYCHUIO apryMeHTa,
OTpeNIeNsATh CBOMCTBA (DYHKIMU 110 € rpaduKy.

CrtpouTs rpaduiku GyHKIHI , OMUCHIBATH CBOMCTBA YMCIOBON (DYHKITNU 10 €€ TpaduKy.

K koHiry o0y4yeHus B 9 kiacce 00ydaronuiicss MOTyYUT CISAYIONIUE MPEAMETHBIE PE3YIbTAThI:

Yucsa v BbIYUCICHUSA

CB0oOOIHO omepupoBaTh MOHATHSAMHU: KOPEHb N-I CTENEHHU, CTENEHb C PalMOHAIBLHBIM
MOKa3aTelieM, HaxOIWUTh KOpPEHb N-U CTENEeHU, CTENEeHb C palMOHAIbHBIM [OKa3aTeNeM,
UCTIONB3YSl TPU HEOOXOJUMOCTH KAJIBKYISATOpP, NPUMEHATH CBOWCTBA KOpHS N-Ml CTEMeHH,
CTEINEHHU C PALIMOHAIBHBIM ITOKa3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JEMCTBUTENIBHBIX YHCEN MPHU PEIICHUH 3ajaad,
MIPOBEICHUM PACCYKACHUHN U 10Ka3aTEIbCTB.

CpaBHUBaTh M YHOPSAIOYMBATH JACUCTBUTEIbHBIC YKCIA, OKPYIJIATH JEHCTBUTEIIbHbBIC
YUCIIa, BHITOIHATh IPUKUAJKY PE3YJIbTATA BBIYUCIEHUM, OLIEHKY YUCIOBBIX BBIPAKEHUM.

Anredpanyeckne BbIPaKeHUS

CBOOOIHO oOmepupoBaTh MOHATHEM KBaApPaTHOTO TPEXWICHA, HAXOIUTh KOPHHU
KBaJPaTHOIO TPEXUJICHA.

PacknanpiBaTh KBaJpaTHBIA TPEXUJIEH HA TUHEUHBIE MHOKHUTEH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemath nuHEWHbIE W KBaJpaTHBIC YPaBHEHHsI, YPaBHEHUS, CBOMASIIUECS K HUM, APOOHO-
palroHaIbHbIE YPaBHEHUS.

PemaTe HecI0KHbBIE KBaIpaTHbIE YPAaBHEHHUS C TAPAMETPOM.

Pemate JMHENHbIE HEpPAaBEHCTBAa, KBaJpaTHblE HEPABEHCTBA, MWCIOJIb30BaTh METON
WHTEPBAJIOB, H300pakaTh pellleHue HEPABEHCTB HA YUCIIOBOU MPSMOH, 3aITUCHIBATh PEIICHUE C
MOMOIIbIO CHUMBOJIOB.

Pemate cucTemMbl JBYX JMHEHHBIX YPAaBHEHHI C JABYMs IEPEMEHHBIMU U CHCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE ABJISIETCS JIMHEHHBIM.

PemaTte HecmoXKHBIE CUCTEMBI HEIMHENHBIX YPABHEHU C TapamMeTPOM.



[IpuMeHAThP  METOABI  PABHOCWIBHBIX  TPEOOpa3OBaHUM, 3aMEHBI  MEPEMEHHOM,
rpadu4ecKoro MeToa Mpy peleHN: ypaBHeHUN 3-i u 4-i cTeneHei.

Pemate cuctemMpl JMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PELICHUE CHCTEMbl HEPABEHCTB HA YHCIOBOM MPSIMOI,
3aMKChIBaTh PEIICHNUE C TIOMOIIbIO CHMBOJIOB.

Pemate ypaBHeHMS, HEpaBEHCTBA W HUX CHUCTEMbI, B TOM YHCIIE C OrPaHUYCHUSIMH,
HAIIPUMeEp, B IETBIX YHCTaX.

[TpoBoAMTH HCCEIOBAaHUS YPAaBHEHUI U CCTEM YPAaBHEHMI, B TOM YHCIIE C TPUMEHEHUEM
rpaduyueckux mpencTaBieHUi (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa ypaBHEHUU
pelIeH s, eClIi UMEET, TO CKOJIBKO, U ITpoYee).

Pemate TekcToBble 3amauM  anreOpandecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
yYpaBHEHHUI, HEPABEHCTB, UX CHUCTEM.

Hcnonp30BaTh  ypaBHEHMs, HEpaBEHCTBA M UX CHCTEMbl JJIsi  COCTaBJICHUS
MaTeMaTHYECKOM MOJIENIM pPEalbHOM CUTyallMM WM TPUKIAJHOW 3a7ayd, WHTEPHIpPETHPOBAThH
NOJIy4YECHHBIE PE3YJIbTAThl B 3aJJAHHOM KOHTEKCTE.

YuciioBble NOC/I€10BATEILHOCTH U POrpeccuu

CB00OOHO OTnepupoBaTh MOHATHSIMU: 3aBUCUMOCTb, (DYHKIMS, Tpaduk QyHKIHUH, TIpsiMast
IPONOPLUHUOHATIBHOCTD, JIMHEeHHass (yHKIUSA, oOpaTHas MPONOPLUUOHAIBHOCTh, Mapadoa,
runep0oia, KyCoOUYHO-3aJaHHast PyHKIHS.

UccnenoBare ¢yHKIMIO 1o €€ rpaduKy, yCTaHABIWBATh CBOWCTBA (YHKIHI: 00JacTh
onpezeNieHusi, MHOXKECTBO 3HAu€HUM, HYIM (QYHKIHUHU, POMEKYTKH 3HAKOIOCTOSIHCTBA,
POMEXYTKH BO3pacTaHusi W yObIBaHUsS, YETHOCTh U HEYETHOCTH, HAHOOJbIIEE U HAUMEHBIIIEE
3HAYEeHHUS, ACUMIITOTHIL.

Pacno3naBath  KBagpatuuyHyio (yHKUHIO 1O  Qopmyie, NPUBOAUTH  IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PUIUKU, TEOMETPHUH.

OmnpenensaTh NOJOXKEHUWE TpaduKa KBAJPATUYHOM (PYHKIMH B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB.

CrtpouTts rpadvk KBaApaTUIHON (PYHKIIMU, OMUCHIBATH CBOMCTBA KBAAPATHUYHON (PYHKITUU
o e€ rpaduky.

Hcnonp3oBaTh CBOWCTBA KBAAPATUYHON (DYHKLIMU JIUIsl pEILICHHS 3a/1a4.

Ha mpumepe kBanmpatuuHod QyHkimu crpouth rpaduk ¢ynkuum y =af(kx + b) + ¢ ¢
MIOMOIIIBIO TIpeoOpa3oBanuii rpaduka pyukmun y=Ff(X).

WnmrocTpupoBaTh € MOMOIIBIO TpaduKa peaJbHYI0 3aBUCUMOCTb WJIM MPOIEcC MO X
XapaKTePUCTHKAM.

Apudmernyeckasi 4 reoMeTpuYecKasi Iporpeccuu

CBoOoOHO omepupoBaTh MOHSATHSMHU: IOCJIENOBaTeNbHOCTb, apuUpMeTHuecKas u
reoMeTpHuyecKas Mporpeccuu.

3amaBaTh MOCIENOBATEIBHOCTH Pa3HBIMU CIIOCOOAMHU: OMMCATENBHBIM, TAOJIUYHBIM, C
HOMOIIBIO (POPMYJIBI N-TO WIEHA, pEKYPPEHTHBIM.

BbINOTHATE BBIYUCIEHUSA C HCHOJIb30BaHUEM (GopMyN N-ro wieHa apu(MeTHyecKorl u
reOMETPUUYECKON TPOrpeCCUii, CyMMBbI MIEPBBIX N YJIEHOB.

N3006pakaTh WieHbI OCIEI0BAaTEILHOCTH TOYKaMU Ha KOOPAWHATHOH IJIOCKOCTH.

Pemate 3amauu, cCBS3aHHBIC C YHCIOBBIMHU IOCIEIOBATEIBLHOCTSIMH, B TOM YHCIIE 3a/1a4d
13 peajbHOM XU3HU (C UCTOIB30BAaHUEM KATBKYIISATOPA, TU(PPOBBIX TEXHOJIOTHI).



Pacno3naBaTh ¥ NMpUBOAUTH MPUMEPHl KOHEUHBIX U OECKOHEUHBIX MOCIIEI0BATEIbHOCTEM,
OTPAaHWYCHHBIX  MOCIEAOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTralmux  (yObIBaOIIUX)
MOCJIEN0BATEIBHOCTEM.

HmeTs mpeacTaBieHUE O CXOJUMOCTH IOCIENOBATEbHOCTH, YMETh HAXOJIUTh CyMMY
OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON TPOTPECCHH.

[TpuMeHsITh METO MaTeMaTUYEeCKON MHAYKIIUY MIPH PEIICHUH 3a]1ad.



TemaTnuyeckoe NJaHupoBaHue, 8-9 Kiaaccobl

Auredpa (yriiy0JieHHbIN YPOBEHb)

Ne Pa3znges nporpamMmmel 8 knace | 9 kaace
1 Yucaa 7
PanmonanbHbie yuciaa 1
HppanuronanbHbpie yrcia 6
2 ToxkaecTBeHHbIE TPeodpa3oBaHus 55 16
YucnoBble 1 OyKBEHHBIE BHIPAKECHUS 6
MHorouyieHsl 17
HppaimoHaibHble BbIpaKEHUS 8 16
JpoGHO-parmoHaIbHbIE BRIPAKCHUS 24
3 YpaBHenust 59 56
YpaBHeHust 1
JInHeliHOe ypaBHEHHE U €TI0 KOPHU 1
Mertobl perieHus ypaBHEHHH 13 5
KBagpatHoe ypaBHEHHE U €T0 KOPHHU 18
VYpaBHeHHe ¢ ABYMS [TEPEMEHHBIMU 5
JIpoOHO-palmoHaNbHbIe YPaBHEHUS 5
[Ipocreiine uppaluOHaAIbHbIE YPABHEHUS 4
Cucremsl ypaBHEHUN 12
HepaBenctBa 8 17
CuctemMbl HEpaBEHCTB 9 17
4 DOyHKIMHU 9 61
[TonsiTEe 3aBUCUMOCTH
OyHKIHUS 3 24
Jluneiinast pyHKIUSA
Ksagparnunas QyHkius 3 12
OO0paTHast IPONOPIIMOHATLHOCTD 3
[TocnenoBaTenbHOCTH U IPOTPECCHH 25
Dyuxums y=vVX,y = Vx, y=|x|
5 CTaTHCTHKA U TeopHsi BepOsSITHOCTel 2 22
Crartuctuka 2 3
CrydaifHbIe OTIBITHI M CITy9aifHbIe COOBITHS 8
DneMeHThl KOMOMHATOPUKU U UCTIBITAaHHS 6
bepuymn
['eomeTpuyeckas BEpOATHOCTh
CityyaliHble BEJIMUUHBI
7 MHokecTBa M OTHOIIEHUSI MEXKIY HUMU 12
8 OcCHOBBI TEOPHH JEJIMMOCTH 19
9 IToBTOpPEHUE M cHCTEMATH3ALMS 7 15
y4e0HOro MaTepuaJia
Hcropus MaTeMaTHKHU * *
HUTOro: 170 170




*Paznmen  "Ucropuss marematuku" BXOOUT B pasnensl  «PanuoHanbHbBIE 4YHCIIa»,
«ToxnecTBeHHbIE TPe0OpazoBaHus», «YpaBHeHUsN», «DyHKUUNY :Bulioarowuecs mamemamuxu
u ux éxnao 6 pazeumue Hayku.beckoneunocmv mHodcecmea npocmulx uucen, Bosnuknosenue
mMamemamuxu Kak Hayku, osmanel ee pazeumus. (OcHOBHble pasoenvl MamemMamuruy.
Payuonanvuvie yucna. 3apoosicoenue ancedpol 6 neopax apupmemuru. An-Xopesmu. Poocoenue
bykeenHoul cumeonuxu;Mcmopusi 6onpoca o Haxodxcoenuu Gopmyn KopHell ancedpaudeckux
ypasHenuti cmenenell, Ooavuux uemvipex. H. Tapmanvs, [oc. Kapoano, H.X. Abenw,
O.lanya;llosgnenue memooa KOOpOUHAm, NO3BONANULE20 NEPeBOOUMb 2eoMempuyecKue
00vekmobl Ha A3bIK aneeopwl. Ilosenenue epagurxos gyuxyuil. P. Jlexkapm, I1. @epma. Ipumepuol
pasauyHblx Koopounam; Mamemamuxa 6 pazeumuu Poccuu: I[lemp |, wkona mamemamuyeckux
U Hasu2aykux HAayk, pazeumue poccutickoeo ¢aroma, A.H. Kpvinos. Kocmuueckas npoepamma u
M.B. Kenoviw.Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JL.Ounep. H.H.
Jlobauesckuii, I1.J1. Yeoviwes, C. Kosanesckas, A.H. Konimoeopos.
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