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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma 1o «Amnredpe» ans 7-9 kiacca cocTaBlieHa Ha OCHOBE:

. @enepanibHOTO  TOCYAAPCTBEHHOTO  00pa3oBaTEIbHOIO CTaHIapTa OCHOBHOTO — OOIIETo
obpazoBanus (IIpukaz Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) ¢ yuerom Ilpukasa
MunuctepctBa npocBenieHust Poccuiickoit ®@enepanun ot 18.07.2022 1. No568 «O BHeceHuu
M3MEHEHHH B (enepajabHblii TOCyJapCTBEHHBI 00pa30BaTeNbHBIA CTAaHAAPT OCHOBHOTO OOIIEro
oOpa3oBaHMs, YTBEPXKIACHHBIN MpuKazoM MuHHCTEpcTBa mpocBenieHus Poccuiickoit dexepanuu OT
31.05.2021r No287»

. DenepanbHOI 00pa3oBaTeIbHON MPOTrPaMMbl OCHOBHOTO OOIIEr0 00pa30BaHus, YTBEPKICHHON
npukazom MunucrepcrBa npocseuienus Poccuiickoit @enepanuu ot 18.05.2023 r. Ne 370.

o OOIT OO0 PT I'bOY «COUI B r. Typcynszane umenu 1. 1. MenneneeBay;

o Paboueit mporpammel Bocmutanuss PT T'BOY «COIIl B r. Typcynszame wmmenu JI. U.
MenneneeBay.

Anrebpa sBiIS€TCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO 0OIIero oOpa3oBaHUs: OHa
o0ecnieunBaeT HM3y4yeHUE IPYTUX IUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK W T'yMAaHHUTApHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIsl MPOAOJDKEHHS OOpa3oBaHMS M B ITOBCETHEBHOM JKU3HHU.
Pa3Butne y oOydaromuxcsi HayqHbIX IPEICTaBICHUN O IPOUCX0XKIEHUHU U CYITHOCTH alredpandeckux
a0cTpakuuid, crocobe OTpaKeHUsT MAaTeMaTHYeCKOH HayKoW SIBICHMH W TPOIECCOB B NPUPOAE U
oO1iecTBe, POl MaTeMaTHYECKOTO0 MOICTUPOBAHNUS B HAYYHOM MMO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(hOpMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS U KAa4eCTB MBINUICHUS, HEOOXOIUMBIX NJIsl aanTallii B
coBpeMeHHOM Itu(dpoBoM obmiecTBe. M3yuenune anredpbl oOecrieunBaeT pa3BUTHE YMEHHUS HAOII01aTh,
CpaBHHMBaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINUICHHS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOABI, (HOPMYIHPOBATH YTBEPHKIACHHUS.
OcBoeHnne Kypca anreOpbl OOECIeurMBaeT Pa3BUTHE JIOTHYECKOTO MBIIIICHUS OOY4YaIolUXCs: OHU
UCIOJIB3YIOT JEAYKTUBHBIE W HMHAYKTUBHBIE pacCyXIeHus, o000OIIeHHe U KOHKPETHU3AlHIO,
abctparupoBanue u aHaioruto. OOyueHwe anrebpe mpexanojaraeT 3HAYUTENBHBIH 00BEM
CaMOCTOSITENIbHOM 1eATeIbHOCTH 00YUaIOIUXCsl, I03TOMY CAMOCTOSTEIbHOE PEIlICHUE 3aa4 SIBJIAETCS
peanu3anueil 1esTeITbHOCTHOTO MPUHLMIIA 00yUeHusI.

B crpykrype mporpammel ydeOHOTO Kypca «Anredpa» s OCHOBHOTO 00IIero oOpa3oBaHMS
OCHOBHOE MECTO 3aHMMAIOT COJepKATeIbHO-METOJUYECKUE JHUHUU: «Yucia u BBIYUCICHUI,
«AnreOpanueckre BBIPAKCHUS», «YpaBHEHUST W HepaBeHCTBa», «DyHkmumy». Kaxmas w3 3Tux
COJZIEPKATEIIbHO-METOANYECKUX JIMHUM pa3BUBACTCS Ha MPOTHKEHUM TPEX JIET HM3YyUEHUs Kypca,
B3aUMOJICICTBYS C JOpPYIrUMH €ro JHUHUAMU. B Xozme wu3ydeHus ydeOHOro Kypca 0Oydaromumcs
MPUXOAUTCS JIOTHYECKHU PACCYKIATh, HUCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK. B CBs3U C
3TUM B TMpOorpaMMmy Yy4eOHOro Kypca «Airedpa» BKIIOUYEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
IPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3Jieslax MaTeMaTHYECKOro oOpa30BaHUS U CIIOCOOCTBYIOIINE
OBJIAZICHUIO OOYYaIOIUMUCS OCHOB YHHBEpPCAJIbHOTO MaTeMaTudeckoro si3bika. ConmepikaTreiabHOU U
CTPYKTYPHOM 0COOEHHOCTBIO YUEeOHOTO Kypca «ANredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanne nuHUM «YHucnaa W BBIUMCICHUS» CIYKAT OCHOBOM Uil NAlbHEHIIETO HU3y4YEHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOUIMXCS JIOTMYECKOTO MBIIUICHUS, (POPMHPOBAHUIO
YMEHHUSI TI0JIb30BaThCS AITOPUTMAMHU, a TAK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX
IUIsl TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs
CBSI3aHO C pAIMOHAJIbHBIMU W HUpPpALMOHAIBHBIMU 4YHCIaMH, (OpMHpOBAaHMEM TMpEACTABIECHUN O
JCWCTBUTENIFHOM YHCIE. 3aBepIIeHUE OCBOCHHS YHCIOBOH JHMHHU OTHECEHO K CpelHeMy o0uemy
00pa3zoBaHMUIO.

Copepxannie ABYX anreOpandecKux JIMHUN — «AnredpandyecKkue BhIPAKECHUS» U «YpaBHEHUS H
HEpPaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHHIO y OOYydYaIOIIMUXCA MAaTeMaTHYeCKOro —armapara,



HEOOXOIUMOro 1l  pelIeHUs 3aJad MaTeMaTHUKHU, CMEXHBIX TMpPEAMETOB U  IPaKTHUKO-
OpUEHTUPOBAaHHBIX 3ama4y. Ha ypoBHe OCHOBHOTrO o00miero oOpa3oBaHus Y4eOHBIM MaTepual
TpyNIUPYETCs BOKPYT PallMOHAIBHBIX BhIpaKeHUH. Anredpa IEMOHCTPUPYET 3HAYEHHE MAaTeMaTHUKU
KaK S3bIKa ISl TIOCTPOCHUSI MaTEMaTHYEeCKUX MOJIETICH, OMUCAHUs MPOIIECCOB M SBJICHHUH PearbHOTO
Mupa. B 3amaunm oOydenust anredpe BXOIAT TakkKe JalbHEWIIee pa3BUTHE aITOPUTMHYECKOIO
MBINUICHHS, HEOOXOAMMOTO, B YACTHOCTH, HJS OCBOCHHUS Kypca HH(POPMATHKH, U OBIIAJCHHE
HaBbIKAaMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpazoBanue CcHMBONBHBIX (OpPM CIIOCOOCTBYET
Pa3BUTUIO BOOOPAKEHHUsI, CHOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTRY.

Conepxanne (pyHKIIMOHAIBHO-TpaUUEeCKOW JTUHUU HAIEJICHO Ha TOJYYCHHE O0YJarouUuMHUCS
3HAaHUNW O (YHKIUAX KaK BaKHEUIIEH MaTeMaTHYeCKONW MONENH /sl OMHCAHHS M HMCCIEIOBAHHUS
Pa3HOOOPAa3HBIX MPOIIECCOB M SBICHUNA B TpHpoje U obmectse. M3ydeHne martepuana criocoOCTByeT
pPa3BUTHUIO Yy OOYyYalOUIMXCS YMEHHsI HCIIONB30BAaTh Pa3JIMYHBIC BBIPA3UTENBHBIE CPEACTBA S3BIKA
MaTEeMaTHUKd — CJIOBECHbIE, CHMBOJHYECKHE, Trpaduueckre, BHOCUT BKJIaa B (HOpMHUpPOBaAHHE
MIPEJICTABICHHUI O POJIM MATEMATHKHU B Pa3BUTHH LIUBHIU3ALNN U KYJIbTYPHI.

CormacHo y4yeOHOMY MuiaHy B 7-9 Kjaccax u3ydaeTcss Y4eOHbBIH Kypc «Anredpa», KOTOPBIHA
BKITIOYAET CIIEAYIONINE OCHOBHBIC pa3/ielibl cofiepkanust: «Uncna u BRIYHCICHUN», «ANreOpandeckue
BBIPAXKEHUS», «YpaBHEHUS U HEPABEHCTBaY», «DyHKIUNY.

Ha uzyuenne yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 vaca
B Hegneno), B 8 kimacce — 102 vaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 4aca B HeZelto).



COJEPKAHUE ObYYEHUA

7 KIIACC

Yucia v BBIYUCTCHUA

Jpo6u OOBIKHOBEHHBIC M JIECATHYHBIC, IMEPEX0 OT OJHOW (POpMBI 3amucu ApoOEH K Apyroi.
[lonsTHE palMOHAIBHOIO 4MCIIA, 3allUCh, CPaBHEHHUE, YHNOPSJOUYMBAHUE pALMOHAIBHBIX YHCEI.
Apudmerndeckue NEUCTBUS C pallMOHAIBLHBIMH YMciIaMu. PereHue 3a1a4 U3 peaabHOM MPaKTHKUA Ha
94acTu, Ha IPoOH.

CreneHb ¢ HaTypaJIbHBIM NOKa3aTeleM: OIpeieieHe, IpeoOdpa3oBaHue BhIPAKEHUN Ha OCHOBE
OIpeJIeNIeHus], 3aUCh 00NbIINX uuceln. [IporeHTsl, 3anuch NPOLEHTOB B BUJE APoOU U IpoOH B BHUJE
MIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4M HAa MPOLEHTHI, pEICHUE 3a]1a4 U3 PEATbHON ITPAKTHUKH.

[IpumeHeHNe IPU3HAKOB AEITUMOCTH, PA3JI0KEHUE HA MHOXKHUTENIN HATYPaJIbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHasi MPONOPILHOHATBHOCTH.

Auredpanyeckue BbIPasKeHUs!

[lepemeHHbIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C TMEpEeMEHHOW. JlomycTumble 3HA4YEHUSA
nepeMeHHbIX. [IpeacraBienne 3aBUCMMOCTH MEXy BeTMUYMHAMH B BUIEC (GopMyibl. Beraucnenus no
dbopmynam. [Ipeobpa3oBanrie OyKBEHHBIX BBIPAKEHUN, TOKJIECTBEHHO PaBHBIE BBIPAXKEHHUS, MpaBUiIa
npeoOpa3oBaHusi CyMM U IPOW3BEICHUN, NpaBUIa PACKPBITUS CKOOOK M TNPHUBENEHHS MOIO0OHBIX
CJIaraeMblIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

Opnounensl u MHOrowieHol. CreneHb MHorousneHa. ClokeHHE, BBIYMTAHHWE, YMHOKECHHE
MHOTro4JIeHOB. POpMyJIbl COKPAIEHHOIO YMHOXEHUS: KBaJpaT CyMMbI U KBajapaT pa3zHocTd. @opmyna
Pa3HOCTH KBaApaToB. Pa3noxeHne MHOrOWIEHOB HA MHOKUTEIH.

YpaBHeHUS M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBHJIa NpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCHIBHOCTh
YPaBHEHHUHU.

JluHeitHoe ypaBHEHUE C OJHOM NMEPEMEHHOM, YUCIO KOPHEW JIMHEMHOTO YpaBHEHUsI, pEUICHUE
IuHENHBIX ypaBHeHUH. CocTaBlieHUE ypaBHEHUH 110 YCIOBMIO 3a/ayd. PelleHne TeKCTOBBIX 3a1ay ¢
MMOMOUIBIO YPABHEHHUI.

JluneliHoe ypaBHEHHME C JBYMS TNEepeMEeHHbIMH U ero rpaduk. Cucrema IBYX JIMHEHHBIX
yYpaBHEHUM C IBYMs NIepeMeHHBIMU. Pelienne cucteM ypaBHEHHH CrocoO0M 1MoIcTaHOBKH. [IpumMepsr
pEelIeHNs TEKCTOBBIX 3a7au C IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUH

Koopaunarta Toukn Ha npsMoil. UncioBble TpOMeXyTKH. PaccTosiHue Mexay IByMs TOUYKaMH
KOOPJMHATHOU MPSIMOM.

[IpsamoyronbHas cucremMa KoopauHaT, ocu Ox u Oy. Abcuucca W OpIuHaTa TOYKH Ha
KOOpIuHATHOM TuiockocTH. [Ipumeps! rpadukoB, 3aaHHBIX (opMynaMu. YTeHue rpaduKoB peabHbIX
3apucumocteil. [lonstue pynkuuu. ['paduk dynkiuu. CpoiictBa Qpynkuuil. Jluneiinas ¢ynkuus, eé
rpaduk. ['paduk Gyakiun y = |x|. ['padudeckoe pemeHne TMHEHHBIX YPABHEHHUIN M CUCTEM JIMHEHHBIX
YPaBHEHHUHU.

8 KVIACC

Yuciia 1 BbIYMCTICHUSA

KBagpatubiii kopeHb u3 uucna. Ilonsatue o006 wuppanvoHadbHOM umcie. JlecsTuyHble
NpUOMIKEHNUS HMppalMoOHANBbHBIX uucesl. CBoHcTBa apu(METHUECKUX KBaJpaTHBIX KOpHEH U HX
IpUMEHEHHE K TPeoOpa30BaHUIO YMCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. [leificTBUTENbHBIC YHCIIA.

CreneHb € 1enbIM MokaszaTesneM u €€ cBoiicTBa. CTaHIapTHAs 3aMKCh YUCIIA.

Auredpanyeckue BbIPasKeHUs!

KBanpathslit TpéxuiieH, pa3iaoKeHue KBaJpaTHOTO TPEXUIeHAa Ha MHOKUTEIH.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoit npoou. CinoxeHue, BHIYUTAHHE,
YMHOXXCHHE, JIeJICHUE anredpandeckux apooeid. PanronanbHble BRIpaXEHUS U UX TIpeoOpa3oBaHue.



YpaBHeHHsI M HEPABEHCTBA

KBangpatHoe ypaBHeHUe, (popMyra KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera. Pemenune
YpaBHEHUM, CBOJSIIMXCA K JHHEHHBIM W KBaapaTHbIM. Ilpocrteifmme apoOHO-pariioHaIbHBIC
YpaBHEHHSI.

I'padmueckas uHTEpnpeTanuss ypaBHEHUH C ABYMsI MEPEMEHHBIMM M CHCTEM JIMHEHHBIX
YPaBHEHUN C ABYyMs IEepeMEHHBbIMH. [IpuMephl peleHus CHUCTeM HEJIMHEWHBIX YPaBHEHHUU C JIBYMs
[IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aa4 anre0OpandeckuM CriocoOOM.

UucnoBble HEpaBEeHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ 0HONW mepeMeHHON. PaBHOCUIBHOCTD
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA ¢ OIHOM nepeMeHHONW. CHCTEeMBbl IMHEHHBIX HEPABEHCTB C OJJHOM
MEPEMEHHOM.

DyHKUMH

[Tonstue ¢yakuuu. OOMAaCTh OMpeneeHUsT M MHOXECTBO 3HadeHUH QyHKuu. CrocoObl
3ajaHus (QYHKIIUH.

I'paduk ¢pynknuu. Urenue cBorictB dyHkuuu mo e€ rpaduky. [Ipumepsr rpadukoB QyHKIHH,
OTPaKAIOIUX pealbHbIE IPOLECCHI.

OyHKIMH, OMNKCHIBAIOIIME TPAMYI0O U OOpaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX
rpadukn. Oyukmmn y = x2, y = x3, y = Vx, y=|x|. ['padudeckoe pelieHne ypaBHEHHII H CHCTEM
YpaBHEHU.

9 KJIACC

Yucia v BBIYUCTCHUA

PanmonanbHble uncia, MppalMoOHaIbHbIE YUCIIA, KOHEYHBIE M OECKOHEUHBIE AECATUYHBIE JPOOH.
MHOXecTBO JIeHICTBUTENBHBIX YHCEI, ACHCTBUTEIbHBIC YUCIIAa KaK OECKOHEUHBIE JECATUYHbIE TPOOH.
B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JIEHCTBUTENIBHBIX YUCENI U KOOPAMHATHOU
IPSIMOM.

CpaBHEHME NEUCTBUTEIBHBIX YHCEIl, apu(PMETHUECKHUE IEHCTBHS C IEHCTBUTEIIBHBIMUA YHCTAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIETO MUPA, JITUTEILHOCTh MPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnnxE€HHOE 3HaYeHNE BEIMYUHBI, TOUHOCTh NpuOImkeHus. Okpyriaenue yucen. Ipuknaka
U OLIEHKA pe3yJIbTaTOB BBIUYMCIIEHUH.

YpaBHeHHs] M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHre ypaBHEHUN, CBOASAIIMXCS K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOISIIMXCS K KBaJpaTHbIM. bHUKBaapaTHOE
ypaBHeHue. lIpumepbl pemieHuss ypaBHEHMM TpeTbed M 4YETBEPTOM CTENEHEW pAa3jIoKEHHEM Ha
MHOKHTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3a7ay anredpanyecKum
METOJIOM.

VYpaBHeHHEe ¢ JABYMS TEpEMEHHBIMH M ero rpaduk. Pemenue cucreM AByX JHMHEWHBIX
YpaBHEHUH C IBYyMSI IEPEMEHHBIMU. PereHre cuctem IByX ypaBHEHHH, OJJHO U3 KOTOPBIX JTUHEHHOE,
a Jpyroe — BTOpoil creneHu. ['paduueckass HMHTEpIpETALMs] CHUCTEMbl YpaBHEHUH ¢ AByMS
IIEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucnoBbie HEPAaBEHCTBA M UX CBOICTBA.

PemreHre /MHEHHBIX HEPABEHCTB C OJHOM INEpEeMEHHOW. PemeHue cuCTEM JIMHEWHBIX
HEpPaBEHCTB C OJHON mepeMeHHOW. KBampaTHeie HepaBeHcTBa. ['padmuueckas HHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUA

KBagpatuunas ynkius, e€ rpagux u coiictsa. [lapaGona, KOOpIUHATHI BEPIIUHBI TapadoIIb,
0Ch CHMMETPHUH TapaloIbl.

I'padmku Gpyskmmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| u ux cBoiicrsa.

YucaoBble MNOCIAEI0BATETbHOCTH H IIPOrPECCHH



[ToHsiTHE 4YHKCITIOBOM MOCIENOBATEIBHOCTU. 3aJaHuE MOCJIEIOBATEIbHOCTH PEKYPPEHTHOU
bopmyoit u hopMyIoi n-ro UiIeHa.

Apudmerndeckass U TeoMeTpudecKas nporpeccuu. @opMyibl n-ro djaeHa apuPpMETHIECKON U
TEOMETPUYECKOU ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N3o0pakeHne wieHOB apu(METHYECKOH ¢ TEOMETPHUYECKON TMpOTpeccMi TOYKaMH Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMAIBHBIA pocT. CI0KHbIE TPOLEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yJIbTaThl OCBOEHHUS  IMporpamMmbl  y4eOHOro  Kypca  «Anredpa»
XapaKTEePU3YIOTCS:

1) narpuoTuyeckoe BOCIMTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTH)KEHHUSM POCCHUICKHX MATEMATHKOB M POCCUHCKONW MAaTEMaTH4ECKOM IIKOJBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HAyKaX W MPUKIATHBIX cepax;

2) rpaxaaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpaXKIaHWHA W peaju3allid ero Ipas,
MPE/ICTaBJICHUEM O MAaTeMaTUYeCKUX OCHOBaX (D)YHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUIA,
IpoIelyp TPaXXJIaHCKOro oOuiecTBa (HampuUMep, BBIOOPHI, ONMPOCHI), TOTOBHOCTHIO K OOCYKIACHUIO
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HaAHHEM
BKHOCTU MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JIEATEILHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4yacTHE B PEIICHUH MPAKTUYECKUX 3ajad MaTeMaTUYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHHEM BAXXHOCTH MaTEeMaTHUYECKOro oO0pa3oBaHHs Ha MPOTSHKEHHUU BCel
KU3HU U1 YCIEMHOW MpodecCHOHAIBHON AEATeIbHOCTH W PAa3BUTHEM HEOOXOJMMBIX YMEHHH,
OCO3HAaHHBIM BHIOOPOM U TMOCTPOCHHEM HHIWBUIYaIbHOW TPAECKTOPUU O0Opa30BaHUS U >KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHATBHOMY M ACTETHYECKOMY BOCIIPUSATHIO MATEMAaTHIECKUX OOBHEKTOB,
3aJlay, peleHui, pacCyKJIeHH, yMEHHIO BUAECTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 O3HAHUS:

OpUEHTalle B JEeATEJIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs 4YEJIOBEKa, MPHPOABI M  O0IIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HAayKu Kak c(epbl YeIOBEYECKOU AESITEeNbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUISL pa3BUTHUS LUBWIM3AIMHU, OBJIAJICHUEM S3bIKOM MaTEMaTUKH M MAaTeMaTHYE€CKOW KyJIbTypou Kak
CpPEICTBOM TIIO3HAHHSA MHUpPA, OBJAJEHUEM TMPOCTEUIIMMH HaBBIKAMH  HCCIIEIOBATENIbCKON
NEeSTeIbHOCTH;

6) ¢usmyeckoe BocnuTaHue, (POPMHUPOBAHME KYJILTYPbI 30POBbSI U IMOLUMOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTHYeCKHE 3HAHUS B HHTEpPECax CBOETO 370POBbs, BEICHUS
3I0pOBOTO 0O0pa3a >KU3HHU (30pOBOE NHTAHHWE, COATAHCUPOBAHHBIA PEXHM 3aHSATHH M OTIbIXA,
perymsipHas (pu3udecKas akTUBHOCTD), COOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, PU3HAHUEM CBOETO
IpaBa Ha OIMUOKY U TAaKOTO XK€ MpaBa APYroro 4eIoBeKa;

7) 3K0J10ruYecKoe BOCIIUTAHME:

OpUEHTAIlMe Ha MPUMEHCHHE MaTeMAaTHMUYSCKUX 3HAHWKM MJI1 pPelIeHUs 3aaad B o0JacTu
COXPAHHOCTH OKPY’KaIOLIeil cpebl, INTaHUPOBAHUS MOCTYIIKOB M OLEHKU UX BO3MOXHBIX IMOCIEICTBUN
JUISL OKPYKAroIel cpefbl, OCO3HAHUEM TJI00ATBLHOTO XapaKTepa dKOJIOTHYECKUX MPOOIeM U MyTel uX
pelieHus;

8) ajanTanns K M3MEHAIUMCS YCJIOBUSIM CONMATbHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JEMCTBHSIM B YCIOBHUSX HEONPEAEIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JIeATeIbHOCTh, B TOM YHCJIE YMEHHUE YUUThCS Y APYTHUX JIOJIEH,
pHOOpETaTh B COBMECTHOM 1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUN U3 OMbITA IPYTHX;

HEO0OXOMMOCThIO B (JOPMHUPOBAHUU HOBBIX 3HAHWI, B TOM 4YHcle (OPMYyIUpPOBATH WUJCH,
MOHSTHSI, TUNOTE3bl 00 OOBEKTaX U SBIEHUSAX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATH
neuIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;



CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TpeOYIOUIMI KOHTPMEp, KOPPEKTUPOBaTh TNPUHUMAEMble pEIIeHUs U  JCHCTBHS,
(GbopMyInHUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATDH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble JJornyeckue aeicTBuA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEeMaTHYECKUX OOBEKTOB, IOHSITHIA,
OTHOIICHUH MEXAy TOHATUAMHU, (OPMYIHUPOBATh ONpPENENICHUS TMOHSATHH, YCTaHaBIMBATh
CYIIECTBEHHBIH MpHU3HAK KIAacCU(UKAIMKU, OCHOBAHUS JUIsi OOOOIICHWS M CpPaBHEHUs, KPUTEPUU
MIPOBOAMMOIO aHAIH3a;

BOCIPUHUMATh, POPMYIHPOBATh U MPeoOPa30BBIBATH CYKACHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHBIE,
€IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpeurs B (DaKkTax, MaHHBIX,
HAONIOJIEHUSAX U YTBEPKACHUSX, MpeayiaraTb KpUTEpPUM JUIS BBISBICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYU;

JIeNaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U WHAYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEPXKIEHUH (IpsiMble U OT MPOTHBHOTO), MPOBOIUTH
CaMOCTOSITENTLHO HECTIOKHBIEC OKA3aTeIhCTBA MATEMAaTHIECKIX (DAKTOB, BEICTPAUBATh apTryMEHTAIIHIO,
MPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHL, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCO0 perieHust ydeOHOU 3a1a4n (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUs, BBIOUPATh
HauOoJIee MOAXOAAIIUHN C YIETOM CAaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBble ucciaenoBareabcKue NeHCTBUA:

MCIOJIb30BaTh BOIMPOCH! KaK HMCCIEI0BATENbCKUI MHCTPYMEHT IMO3HaHUS, (POPMYIHPOBATH BOIPOCHI,
¢buKcHpyOIIUe MPOTUBOPEUUE, MPOOJIEMY, CAMOCTOSITENFHO YCTAaHABIMBATH HCKOMOE W JIaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APIYMEHTUPOBAThH CBOIO MO3HIIMIO, MHEHHUE;

MPOBOAUTH IO CAaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECIOXKHBIM HSKCIEpUMEHT, HeOOobIIoe
HCCIIeIOBaHKE TI0 YCTAaHOBJIEHUIO 0COOEHHOCTEW MaTeMaTH4eCKOro 00beKTa, 3aBUCHMOCTEH 00HEKTOB
MEXIy COOOH;

CaMoCTOSITeNNbHO ~ (popMynupoBaTh O0OOIIEHHS W BBIBOABI 1O pe3yibTaraM MPOBEAEHHOTO
HaOJIO/IEHUs, HCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTH IOJYYEHHBIX PpE3YyJbTaTOB, BBIBOJIOB H
0000IIIeHMI;

MPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCA, a TaKXKE BBIABUTATH MPEANONIOKECHHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Padorta ¢ undopmanmeii:

BBISBJISITh HEJAOCTATOYHOCTh U HM30BITOYHOCTH MH(OpPMAIMH, NAHHBIX, HEOOXOIUMBIX IJI PEIICHUS
3a/1auu;

BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M MHTEPHPETUPOBATH HHPOPMAIUIO PaA3TUUHBIX
BUJIOB ¥ (JOPM MpeACTaBICHUS;

BEIOMpaTh GopMy MpeacTaBieHUuss WHGOPMAIMM W WLIIOCTPUPOBATH peIIacMble 3aJadyd CXEMaMH,
TuarpaMMaM#, HTHOU rpaduKor U UX KOMOMHAIUSIMU;

OLICHMBATh HAAEKHOCTH HMHPOpPMALMM [0  KPUTEPHUSM, MPEAJIOKEHHBIM  YUYUTEIEM MU
c(hOpMYyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ 1eliCTBUS:

BOCIIPUHUMATH U (POPMYIHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBHUSIMU U IEISIMH OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX, AaBaTh MMOSCHEHUS
0 X0y PEIICHHUS 3a/1a9¥, KOMMEHTHPOBATH MOJTy4YEHHBIH PE3yIbTaT;

B XOJIe OOCY)XIEHMs 3a/laBaTh BOIIPOCHI MO CYILECTBY OOCYKAaeMOW TeMbl, IPOOJIEeMbl, peraeMon
3a/lauM, BbICKA3bIBaTh MWJIEW, HALIEJICHHbIE HAa TOWUCK pPEIICHHUS, COIMOCTABISATH CBOM CYXKICHHS C



CYXKACHUSIMH JPYI'MX YYacTHMKOB JHaiora, OOHapyXHBaTh pa3jiHude M CXOJCTBO MO3UIUI, B
KOPPEKTHOH opMe GOopMyTUpOBaTh PAa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEICTaBIATh  PE3yJNbTAaThl  PEIICHUS  3a/Ja4yd, OKCIEPUMEHTa, WCCICAOBaHUs, IPOCKTa,
CaMOCTOSITENTLHO BBIOMpaTh (pOpMAT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAIlMH U OCOOeHHOCTEH
ayTUTOPHH;

MOHUMATh M HMCHOJb30BaTh MPEUMYIECTBA KOMAHIHOM M MHAMBHUAYaJbHON paOOTHI MPH pPELICHUH
y4eOHBIX MATEMATHYECKUX 3aa4;

MPUHUMATH IIEJIb COBMECTHOH JEeSATENIbHOCTH, IUITAHUPOBATH OPTaHHM3AIMI0 COBMECTHOW paboTHI,
pacmpenenaTh BUIbI padOT, TOroBapuUBaThCs, 00CYXIaTh MPOILECC M pe3yiabTaT padoThI, 0000IIaTh
MHEHHS HECKOJILKUX JTIOJICH;

Y4acTBOBATh B TPYNMOBBIX (Gopmax paboTel (00CyxkaeHus, 0OMEH MHEHHUSMH, MO3TOBBIE HITYPMBI U
JpyTHeE), BBINOJHATH CBOIO YacTh PabOThI M KOOPIWHUPOBATH CBOM ACWCTBUS C JPYTMMH YJI€HAMHU
KOMaHJbl, OIEHMBAaTh KadeCTBO CBOEro BKIaAa B OOMMA MPOAYKT IO  KPUTEPHSIM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe JeiicTBUSs

Camoopranuszauus:

CaMOCTOSATENIbHO COCTABJISITh TUIAH, aJTOPUTM pelIeHUs 3a1add (WJIM €ro 4acTh), BBIOMpaTh CIOCOO
pemeHust ¢ y4€TOM HMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHUpPOBAaTh U
KOPPEKTUPOBATh BapUAHTHI PELIEHUH ¢ y4€TOM HOBOM MH(POpMAIUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

BIIQJIETh  CIIOCOOAMHM  CaMONPOBEPKH, CAMOKOHTPOJS Tpollecca U pe3yiabTaTa  pEIICHHS
MaTeMaTHUEeCKOH 3a/1auH;

MpeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 33/1a4d, BHOCUTh KOPPEKTHUBHI B
NesITeNIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAJICHHBIX OMIMOOK, BBISBIEHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE pe3yibTaTa ACSITEIbHOCTH MOCTABICHHOW ILENH U YCIOBHSIM, OOBACHATH
NPUYMHBl  JTOCTIKEHUST WJIM HEJOCTIIKEHHUS IIeNd, HaXOAWTh OIMMOKY, [1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

K koHIy 00y4enus B 7 Kjacce 00y4aromuics MONIyduT CIeyIOIne PeAMETHBIE pe3yIbTaThl:

Yuciia v BbIYMCTICHUS

BbimonHATe, coueTras YCTHBIE W NHUCBMEHHbIE NPUEMBI, apHUPMETHUYeCKue JeHCTBUA C
paloHaIbHBIMU YHCIIAMHU.

HaxonuTpe 3HaueHMs YMCIOBBIX BBIPAKECHUH, MPUMEHATH Pa3HOOOpa3Hbe CHOCOOBI U MPHUEMBI
BBIUHCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHUI, CoepKAIIUX OOBIKHOBEHHBIE U AECITUYHBIE JPOOH.

[TepexoauTth 0T 01HOM (HOPMBI 3aMUCH YUCEN K APYroi (IpeoOpa3oBIBATh AECATUUHYIO IPOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO IPOOB).

CpaBHMBATH M YIOPSIOUYMBATH pAllMOHATBHBIC YUCIIA.

OKpyrasTh Yncia.

BBINMONHATE NPUKUAKY M OLEHKY pe3ysbTaTa BBIYUCICHHH, OIEHKY 3HAUYEHUH YHCIOBBIX
BbIpaKCHUI. BBIMONHATH AEMCTBUS CO CTETIEHAMHU C HATYPaJbHBIMU ITOKa3aTEIsIMU.

[TpuMeHATH MPU3HAKH JEIMMOCTH, Pa3I0KEeHUE Ha MHOKUTEIN HATYPaIbHbBIX YHCEIL.

Pemarp mnpakTUKO-OpHEHTUpPOBAHHBIE 3aJaud, CBSI3aHHbIE C OTHOIIEHHWEM BEJIMYUH,
MPOIMOPLHMOHAIIBHOCTHIO BEJIMYMH, MPOLIEHTAMHU, WHTEPIPETUPOBATh pPE3yJbTaThl PEHICHHs 3a/1ad C
y4€TOM OrpaHHUYEHHM, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHU s

Vcnonp30Barh aiareOpanyuecKkyio TEPMHUHOJOTMIO M CHUMBOJHKY, NMPUMEHSATh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaia.

HaxonuTs 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYCHUSAX MTEPEMEHHBIX.



BommonusaTe mnpeoOpa3zoBaHUsl 1LIEOTO0 BBIPAXKEHUS B MHOTOWIEH NPUBEIECHUEM MOAOOHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINIONMHATE YMHOKEHHE OJHOYIEHA HA MHOTOYJIEH WU MHOTOWJIEHAa HAa MHOTOWIEH, IPUMEHSITh
(dbopMyIIbI KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3lioKeHUE MHOTOUWIEHOB Ha MHOXHUTENN C TIOMOIIbIO BHIHECEHMS 32 CKOOKH
00I1Iero MHOKUTEIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHsI (POPMYIT COKpPAIIEHHOTO YMHOXKECHHUS.

[TpumensTh npeoOpa3zoBaHUsI MHOTOUIEHOB [UIsl PEHICHMs PA3IMYHBIX 3a/1ady M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAbHON IPAKTUKHY.

Hcnonws30BaTh CBOWCTBA CTEMEHEW C HATypalIbHBIMH IIOKa3aTeIsIMUA IS TMpeoOpa3oBaHUS
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHEHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, IPUMEHss IpaBWIa IIepexona OT
HCXOJIHOTO YPAaBHEHUS K pAaBHOCUIIBHOMY eMy. IIpoBepsTh, SIBISIETCS JIM YUCIO KOPHEM YPAaBHEHUS.

[TpumensTh rpaduueckre METO b IPU PEIICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[TonOupars mpuMephl Map YHUCEN, SBJISIOUIMXCS PElIEHUEM JIMHEHHOTO YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPAUHATHOM IJIOCKOCTU TpadUK JUHEWHOIO ypaBHEHHUS C JIByMSI N€PEMEHHBIMH,
MOJIB3YACh TPaUKOM, IPUBOIUTH PUMEPHI PEIICHHS YPABHECHHUS.

Pemate cucreMbl ABYX JMHEHMHBIX YpAaBHEHUH C JByMs II€PEMEHHBIMH, B TOM 4YHUCIE
rpapuuecKu.

CocTtaBisiTh W peliaTh JUHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEWHBIX YPaBHEHUU IO YCIOBUIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJTYyYEHHBIN pe3yibTar.

DOyHKIUH

N300pakaTh Ha KOOPAMHATHOM MPSAMON TOUKH, COOTBETCTBYIOIME 3aJJaHHBIM KOOpIMHATaM,
Jy4YH, OTPE3KU, MHTEPBaJbl, 3aMIUCHIBATH YUCIOBBIE TPOMEXKYTKH Ha alredpandeckoM s3bIKe.

OtmedaTh B KOOPJAWHATHOW TUIOCKOCTH TOYKH IO 33/JIaHHBIM KOOpPJIWHATaM, CTPOUTH TpaduKu
nuHeWHbIX QyHKIUi. CTpouTh rpaduk GyHKINUH Y = [X|.

OnwuceiBaTh ¢ MOMOLIbIO (DYHKIMHA HM3BECTHBIE 3aBHCHMOCTU MEX]y BEIMYMHAMH: CKOPOCTH,
BpEMSI, paCCTOSIHUE, IIeHa, KOJIHUYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTh, BpeMs, 00BEM pabOTHI.

HaxonuTh 3HaueHune yHKIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tornmate rpaduuecknii Ccrnoco0 TPEACTABICHHWS W aHanu3a HWHGOPMAIMH, W3BICKATh M
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPHUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonIty 00yuenus B 8 kj1acce 00yJaromuics MoayquT CIEYIONNe MTPEAMETHBIC PE3YIbTaThI:

Yucia v BBIYUCTCHUA

Hcnons30BaTh HavalnbHBIE MPEACTABICHHS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHUS, OKPYIJICHUS W BBIYHCICHUHN, W300pakaTh JCHCTBUTENbHBIC 4YHCJIA TOYKAMH Ha
KOOPJMHATHOW MPSIMOM.

[TpumeHsITh MOHATHE apU(PMETHYIECKOTO KBAJIPATHOTO KOPHS, HAaXOAWTHh KBAJIpaTHBIE KOPHH,
UCIHOJIb3YS TpU  HEOOXOIMMOCTH  KaJbKYJSITOP, BBIMOJNHATH MPEeoOpa3oBaHUs  BBIPAXKEHUIA,
coJiepaKallMX KBaJgpAaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.

Hcnonb30Bath 3anvcu OONBIIMX U MaJbIX YUCEI C MOMOIIBIO JECSITUUHBIX ApoOel U creneHei
yucna 10.

AsredOpanyeckue BbIpasKeHU s

[TpuMeHSITh TOHSATHE CTETICHH C LEIBIM MOKA3aTeIeM, BBITIOIHATH TPEOO0Pa30BaHUS BHIPAKEHUH,
CoJIepKalllMX CTENEHHU C LEIbIM IT0Ka3aTeIeM.

BEBIIONHATE TOXIECTBEHHBIE MPEOOPa30BaHUS PAIMOHATBHBIX BBHIPAKEHUN HA OCHOBE MPABUI
NeHCTBUI HaJl MHOTOYWIEHAMHU U aJIreOpandecKuMHU JIpOOsSMHU.

PackiagpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTENH.

[IpumensTh npeoOpa3zoBaHUs BBIPAXKEHUM ISl pEHICHMs] PA3IUYHBIX 3a/ad M3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAbHON IPAKTUKHY.

YpaBHeHHs] M HEPABEHCTBA



Pemarp nmHenHbIe, KBaIPATHBIC YPABHEHHUS M PAlMOHAIBHBIC YPABHEHUS, CBOIAIIUECS K HUM,
CUCTEMBI JIByX YPAaBHEHHH C JBYMs IEPEMEHHBIMHU.

[IpoBoauTh MpOCTEUIIME HUCCIACAOBAHUS YPABHEHWM W CUCTEM YpAaBHEHWH, B TOM YHCIE C
NPUMEHEHHEM TpapHuuecKuX MpeCTaBIeHUN (yCTaHaBIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMa
YPaBHEHHUH pPELICHUs], €CITU UMEET, TO CKOJIBKO, U IIpoUee).

[lepexoauTh OT cIOBECHOH (OPMYIMPOBKH 3a/1a4M K €€ anreOpanyeckoid MOJENIN ¢ TOMOIIBIO
COCTAaBJICHMS YPABHEHUS MIIM CUCTEMBI YPABHEHHUH, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4M MOJIYYE€HHBIHI pe3yJbTar.

IIpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB MJI CPABHEHHS, OLICHKH, PEIIATh JIMHCUHBIC
HEPaBEHCTBA C OJIHOM MEepPEeMEHHOW U MX CHUCTEMBbI, J1aBaTh IpaUUecKyi0 MIUTIOCTPALMIO MHOXKECTBA
pEILIECHNI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMH

[ToHnMaTh M UCHONB30BaTh (PYHKLIMOHAIbHBIE MOHATUA U SI3BIK (TEPMHHBI, CUMBOJIUYECKUE
0003HAYCHH), OMPEACATh 3HAaueHHEe (YHKIMH IO 3HAYCHHUIO apryMEHTa, ONpEIeNsiTh CBOMCTBA
byakumn o e€ rpaduky.

Ctpouts rpaduku 3eMeHTAapHbIX (YHKINN BUIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIHCHIBATH CBOICTBA YNCIOBOH (GYHKIHH IO e& rpaduKy.

K koHIy 00y4eHus B 9 kjacce 00y4yaromuics MoNIyduT CIeyIoIne MpeAMETHbIE pe3yIbTaThl:

Yuciia v BbIYMCTICHUS

CpaBHUBaTh U YNOPSA0YNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

BeimonuATe apudmernyeckue AEWCTBUS € pAlMOHAIBHBIMH YHUCIAMHU, COYETas YCTHbBIE U
MIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUUCIEHHS C HPPALMOHAIBHBIMY YU CIIAMHU.

HaxomuTe 3HaueHUs CTENEHEH C LEIbIMH IOKAa3aTeNAMM W KOPHEH, BBIYMCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAXKEHUN.

OKpyriATh NEHCTBUTENBHBIC YKCIIA, BBIIONHATH NPUKHUIKY PE3yJbTaTa BBIYUCICHUH, OLICHKY
YHUCJIOBBIX BBIPAXKEHUN.

YpaBHeHHsI M HEPABEHCTBA

Pemarp sMHeliHbIE M KBaJpaTHbIE YPAaBHEHHs, YPABHEHMsI, CBOIAIIMECS K HUM, NPOCTEHUIINE
IpOOHO-PALlOHAILHBIE YPABHEHHUSL.

Pemarp cucTteMbl 1BYX JIMHEHWHBIX YpaBHEHUH C JBYMsI NEPEMEHHBIMM M CHUCTEMBI JIBYX
YPaBHEHHM, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJIACTCS JTUHCHHBIM.

Pemate TeKCTOBBIC 33/1a4M alreOpanyecKuM CIIOCOOOM C MOMOIIBIO COCTaBJICHUS YPaBHEHUS
WM CHCTEMBI JBYX YPAaBHEHUH C IBYMs IICPEMEHHBIMH.

[IpoBOANUTH IpOCTEHIINE MCCIENOBAaHUS YPAaBHEHWM U CHCTEM YypPaBHEHUH, B TOM 4YHCIIE C
IIPUMEHEHHEM TpapUuecKuX NpeJCTaBIeHUN (yCTaHaBIMBAaThb, UMEET JIM YPABHEHUE WIIM CUCTEMA
YpaBHEHMH PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemiate nuHeiiHbIe HEpABEHCTBA, KBAIpAaTHbIE HEPABEHCTBA, N300paXkaTh PEIICHHE HEPABEHCTB
Ha YMCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHUE C IOMOILBI CUMBOJIOB.

Pemarp cuCTeMBl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOUIME KBAaIPATHOE
HEPaBEHCTBO, HM300pa)kaTb pELICHHE CHUCTEMBbl HEPAaBEHCTB Ha YHMCJIOBOM MNpPsMOH, 3amMChIBaTh
pEIIEHNE C IOMOILIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH Pa3IMUHBIX 3a7ad.

DOyHKIUT

Pacnio3naBath (pyHKIMHM H3y4yeHHBIX BHUAOB. IloKka3bpiBaTh CXEMaTHYECKH PpACIONOXKEHUE Ha
KOOPJAMHATHOU TJIOCKOCTH rpadukoB GyHKIWM BUAa: y = kx, y =kx + b, y =k/x, y =ax2 + bx + ¢, y =
x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3HAYEHHI KOS PHUIHEHTOB, ONMUCHIBATE CBOMCTBA DYHKIIHIL.

Ctpouth 1 n300pakaTh CXeMaTUYECKH Ipa)UKy KBaAPATUYHBIX (DYHKIIMH, ONUCHIBATh CBOMCTBA
KBaJPaTUYHBIX (PYHKLUH 110 UX rpadukam.

Pacnio3HaBath KBaapaTHMuUHYI (YHKIHIO 1O (QOpMyle, NPUBOIUTH NMPUMEPbl KBaApPAaTHUHBIX
(byHKUIMN U3 pealbHOM KU3HH, (PU3UKU, TEOMETPUH.

YucaoBble MNOCIAEI0BATETHLHOCTH H IIPOrPECCUH



Pacno3naBath apu@meTHyeCKyl0 M TEOMETPUYECKYIO MPOTPECCHH MPU Pa3HBIX Ccrocobax
3aJJaHUA.

BbInonHAT BBIYMCICHUS C UCHOJB30BaHHMEM (OpMYyNI n-TO 4ieHa apuPMEeTHUecKOd u
F€OMETPUYECKOU ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3006paxaTh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPIMHATHON TIIOCKOCTH.

Pemate 3amaum, CBs3aHHBIE C YHCIOBBIMH IOCIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3aJa4d U3
peanbHOM XU3HU (C UCTIONB30BAaHUEM KATBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHH).
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