r—

MYHULIMNANBHOE
OBLEOBPA3OBATESbH
OE YYPEXOEHWE "
CPE[HAA
OBLEOBPA3OBATESbH
AA LLUKOMNA N4 UMEHW
FEPOA COBETCKOIro
COIO3A B.B.MAIONEBA'

MYHULIMNANBHOIO
OBPASOBAHNS *
BAPylﬂt”;ﬁ'fgS&%OH MyHuuunanbHoe ob111eo0pazoBaTesibHOE YUPEK/IEHHE
OBNIACTH «Cpennsist o61eoOpasoBarebHas wkoaa Nog

umenu ['epost Coserckoro Coro3a B.B. [ iarosnesa»
MyHHLUIATBHOTO 00pa3oBaHus «bapbllICKuit paioH»
Y nbsiHOBCKOM 00J1acTH

PACCMOTPEHA COI'JTACOBAHA YTBEPX/IEHA
a U A udmpuarmary  3aw,nupexropa no YBP npukazom MOY COLLI Ne4
MOY COIII Ne4 - Lb forrneged MO «bapbluickuii paiiony
(nmporokoi ot 03.08.2023r ot 03.08.2023r ot 04.08.2023r 20231

NA ) P Yprel Ne217-0

PABOYAS [TPOIT PAMMA
(ID 411836)
OCHOBHOTO 06111ero 06pa3zoBanus (ypoBeHb 6a30BbIH)
no aynredpe 15 7 KJ1accoB

Kocruna Ceernana bopucosha
CobGennukosa CperiaHa BiaaMmMupoBHa

I BapQuu
2023r




PABOYAS IMTPOI'PAMMA
ITO AJITEBPE 7- 9 KITACCbI
MOACHUTEJIBHASA 3AIIMCKA

AnreGpa sSBISICTCS OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIIEr0 00pa3oBaHMs: OHAa 00eCIIeYHBAET
U3y4eHHEe JPYruX AUCLUIUIMH, KaK €CTECTBEHHO-HAyYHOI'0, TaK U T'YMaHUTAPHOI'O IIUKJIOB, €€ OCBOCHUE
HEOO0X0AMMO JJIsl TIPOJIOJKEHUsT 00pa3oBaHUs W B TOBCEIHEBHOW >XKM3HU. Pa3ButHe y oOyuarommxcs
Hay4HbIX IPEACTaBICHUN O NPOUCXOXKAEHHUM M CYIIHOCTU ajredpanyeckux aOcTpakuuii, crocobe
OTpaXXEHUS MATEeMAaTHYEeCKOM HayKOW SBJICHUH U TPOILECCOB B MPHUPOAE M OOLIECTBE, pPOJIU
MaTeMaTHYeCKOro MOEIUPOBaHMs B HAYYHOM IO3HAHUM M B IPAKTUKE CHOCOOCTBYET (POPMUPOBAHMIO
HAYYHOTO MHPOBO33PEHHUS M KAuyeCTB MBIIUICHHUS, HEOOXOAWMBIX MJs aJalTallid B COBPEMEHHOM
nudpoBoM obiectBe. M3ydyeHue anreOppl obecrieynBaeT pa3BUTHE yYMEHHUs HAOIOAAaTh, CPaBHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUIEHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO
00OCHOBBIBaTb CBOU JEHCTBHUSA M BBIBOABI, (OPMYIHpOBaTh yTBepkIeHHs. OCBOEHHE Kypca anredpsl
o0ecrieynBaeT Pa3BUTHE JOTMYECKOTO MBIIUICHUS OOYYaIOIUXCSA: OHM HCHOJB3YIOT ICTyKTHBHBIC H
MHAYKTHUBHBIE paccyJeHus, 0000IIeHne 1 KOHKpeTU3aluo, abcrparupoBaiye 1 ananoruto. O0yuenue
anre0pe MpeAroiaraeT 3HaYNTeNIbHBIA 00bEM CAMOCTOSITETILHON JIEATELHOCTH 00YUJaIOMIMXCS, TOITOMY
CaMOCTOSITENIbHOE PELICHUE 3a/1a4 SBJISETCS peaau3alyell AeaTelbHOCTHOrO MPUHIUIA 00yueHusl.

B crpykrype mporpammbl y4eOHOTO Kypca «Anredpa» ajasi OCHOBHOTO 00Iero ooOpa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJAEP)KaTeNbHO-METOAMYECKUEe JUHMM: «Uucaa M BBIYUCICHUS,
«AnreOpanueckrue BBIPAXKEHUS», «YpaBHEHUS M HepaBeHCTBa», «Dynkumm». Kaxnmags u3z 31tux
COJIepKATEIbHO-METOJUUECKUX JIMHUI pa3BUBAeTCs Ha MPOTSHKEHUU TpEX JIeT HU3y4YeHHs Kypca,
B3aMMOJICHCTBYS C APYTHMH €T0 JUHUAMU. B X0/1e n3ydenns yqeOHOro Kypca 00ydaronmmMest IPUXOAUTCS
JIOTHUYECKHU PACCYKAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3U ¢ 3TUM B IIporpammy
y4eOHOTO Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBHI JIOTUKH, TIPE/ICTABICHHBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTH4ecKoro oOpa3oBaHUS U CHOCOOCTBYIOLIME OBJIAJIEHUIO OOY4YalOIIMMUCS OCHOB
YHHUBEPCAIBHOTO MaTeMaTUYeCKOro si3bika. ComepikaTeIbHOH U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO
Kypca «Anredpay sIBJISETCS €ro HUHTETPUPOBAHHBIN XapakTep.

Copepxanuve aUHUM «Yucraa YU BBIUKCICHUS» CIYXKUT OCHOBOW i JaJIbHEHIIEro M3y4eHHs
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS JIOTMYECKOrO MBIIUIEHHS, (POPMUPOBAHHIO
YMEHHMS I0JIb30BATHCA AITOPUTMAMHU, a TAKKe IPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIS
MOBCEHEBHOM KM3HU. Pa3BUTHE MOHATHA O YKCIIe HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHuUs CBSI3aHO C
paloOHaIbHBIMU M MPPALMOHAIBHBIMU YKCIaMH, (OPMHUPOBAHUEM MPEJCTaBICHUN O JAEHCTBUTEIHLHOM
qucie. 3aBeplleHre OCBOSHHS YUCIOBOM JIMHUM OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHUIo.

CopepxaHue IByX aureOpandeckux JUHUN — «Anredpanyeckue BBIPAKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OO0ydYaromuXcs MaTeMaTHMYecKoro —arnrapara,
HEO0OXOIMMOr0 JIJIsl PELIEHHs 3a]a4 MaTeMaTUKH, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX
3ajady. Ha ypoBHe OCHOBHOro ooOmiero oOpazoBaHMs Y4eOHBI MaTepual TpYyNIUPYETCs BOKPYT
paloHaIbHBIX BhIpaKeHUN. AlreOpa 1eMOHCTPUPYET 3HAUEHNE MAaTEMAaTUKH KaK S3bIKa JUIS IOCTPOCHHUS
MaTeMaTHYeCKUX MOjeel, ONMUCaHMs MPOLECCOB M SIBIEHUH peanbHOro Mupa. B 3amaun oOydeHus
anredbpe BXOJAT TaKKe JalbHEWIlee pa3BUTHE aITOPUTMUYECKOTO MBIIUIEHUS, HEOO0XOAMMOro, B
YaCTHOCTH, JJIi OCBOEHHUS Kypca MH()OPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PAaCCyKIACHUH.
[IpeoOpazoBanrie CHUMBOJBHBIX (OPM CHOCOOCTBYET PA3BUTHIO BOOOpPaKEHHUS, CIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUECTBY.

Copepxanue (QpyHKIMOHAIbHO-TpapUUECKOW JMHHM HAlLIEJICHO Ha IOJy4YeHHEe OO0y4YaroUuMUCs
3HaHUM O (QYHKUMAX KaK BaKHEHMIeH MaTeMaTHUecKOW MOAENTH s ONMCAHUS U HUCCIEIO0BaHUS
Pa3HOOOpA3HBIX MPOIECCOB M SIBJICHWW B Mpupoje W odOmectBe. M3ydeHue marepuana CrocoOCTByeT
pa3sBUTHIO y OOYYalOUIUXCS YMEHHS MCIIONb30BaTh pa3IMYHbIe BBIPA3UTENbHBIE CPEICTBA S3bIKA
MaTEeMaTHUKd — CJOBECHbIE, CHMBOJHMYECKHE, TIpaduueckue, BHOCUT BKJIaa B (OpMHUpPOBaHHE
NPEJCTaBICHUN O POJIM MAaTEMAaTHKHU B Pa3BUTHH IUBUIIN3ALUHI U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kjaccax u3ydaercsi y4eOHbI Kypc «Anreépa», KOTOpbII
BKJIIOYAET CJIEAYIOLINEe OCHOBHBIE paslelibl coaepikaHus: «Uuciaa M BBIMHCICHUS», «Anredpanyeckue
BBIPAXKEHUS», «YPaBHEHUS U HEPABEHCTBa», «DyHKIUNY.



Ha uzyuyenue yueOHOro kypca «Aureopa» orsogurcs 306 yacos: B 7 kiaacce — 102 yaca (3 yaca
B Heles10), B 8 kiacce — 102 yaca (3 yaca B Hees10), B 9 kiacce — 102 yaca (3 yaca B He/1e10).

COJAEP/KAHUE OBYYEHUA

7 KJIIACC

CpaBHUTENBHBIN aHAIMU3 COAEpkKAHUA MporpaMMbl Anredpsl 7 Kilacca ¢ COAEpkKaHUEM ITPOrpaMMBbl
Anrebpa 7 kinacca @PII no3Bonnio nepepacnpeneanTb 4achl 1J1sl JOCTHKEHNS ITUIAHUPYEMBIX PE3YJIbTaTOB
®OIT ygammumucs 7 kimaccoB. IaemMeHThl coaepkanus OPII Opun u3ydensl B Kypce Matematuka 5-6
KJIacChl: IpoOu OOBIKHOBEHHBIE U AECATHYHBIC, IEPEX0J]l OT OAHON (popMbl 3amucu apodelt K Ipyroii;
MOHATHE PALUOHAIBHOIO 4YMCJIA, 3allCh, CPAaBHEHUE, YIOPANOYMBAHUE PALUOHAIBHBIX YHUCEIL,
apupMeTHIeCKe ISHCTBHS C pallMOHAIBHBIMU YHCIAMU; pEIIeHUE 33124 U3 PeajbHON MPAKTUKU HA YaCTH,
Ha JIpoOM; IPOLEHTBHI, 3aIIUCh POLIEHTOB B BUAE ApoOU U IpoOU B BUJIE ITPOLIEHTOB; OCHOBHBIE 33aJjauu Ha
IIPOLIEHTHI, PEIICHUE 3a]1a4 U3 PEAJIbHON MPAKTUKH; IPUMEHEHUE IPU3HAKOB JAEIMMOCTH, Pa3IoXKEeHUE Ha
MHOJKHATEIN HaTypaJIbHbIX YUCEIL.

Jist noctkenus mianupyeMbix pe3yinbraToB GOII yuammmucs 7 KI1accoB U U3YUECHHS COACPKaHUS
IporpamMMbl 10 Kypcy «BeposiTHOCTH M CTaTUCTUKM» B y4e€OHOM IUIaHE IIKOJIbI BBIIEICHBI Yachl Ha
n3ydeHmne yueOHoro Kypca «BeposTHOCTh M CTaTUCTHKA» B KoJmuecTBe | yaca B Heaemto (3a rox 34 gaca).

Yuciia v BIYMCICHUS

CreneHb ¢ HaTypaJbHBIM IIOKAa3aTeJEeM: OIpeAesieHHE, IPeoOpa3oBaHuE BBIPAKEHUN Ha OCHOBE
OIIpeJIeJIEHUs, 3alUCh OOJIBIINX YUCE].

Auaredpanyeckne BbIpaKeHHs

IlepemeHHbIE, UNCI0BOE 3HAUEHUE BBIPAXKECHUS C IEPEMEHHON. [[omycTHMBbIE 3HaU€HUS IEPEMEHHBIX.
[IpencraBnenne 3aBHCHUMOCTH MEXAY BEIMYMHAMHU B BUAE (GOpMyibl. BeraucieHuss mo ¢opmyiam.
ITpeoOpa3oBanue OYKBEHHBIX BBIPAKCHHUM, TOXXIECTBEHHO PaBHbIE BhIpayKEHUs, IPaBUiIa IpeoOpa3oBaHus
CYMM H MIPOU3BEICHUH, PaBIJIa PACKPBITHA CKOOOK M MPHUBEICHHS MTOTOOHBIX CIaracMpIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowienbl M MHorowieHbl. CreneHb MHorouneHa. Clio)KeHHE, BBIUMTAHUE, YMHOXKEHUE
MHOro4J€HOB. DOpMyIbl COKpAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMBbl M KBajapaT pasHoctu. Popmyia
pa3HOCTH KBaapaToB. Pa3nojkeHrne MHOTOUIEHOB Ha MHOKUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUs, IpaBWia MpeoOpa3oBaHUsl ypaBHEHUS, pPaBHOCUIbHOCTh
YPaBHEHHUH.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIIO KOpHEH JMHEHHOTO YpaBHEHMS, PEIICHHE
JUHENHBIX ypaBHeHUH. COCTaBJICHHME ypaBHEHUH IO YCIOBUIO 3aJaud. PellleHne TEKCTOBBIX 3adad C
MMOMOUIIBIO YPABHEHHUI.

JIuHeitHOe ypaBHEHHE C ABYMs NepeMeHHBIMU U ero rpaduk. Cucrema IByX JUHEHHBIX ypaBHEHUH
C NIBYMsl IEepeMEHHbIMH. PelieHue cucreM ypaBHEHHH CcIOCOOOM IMojacTaHOBKHU. Ilpumepsl pemieHus
TEKCTOBBIX 33/]1a4 ¢ IOMOIIbIKO CUCTEM YPAaBHEHHUH.

DOyHKIUH

Koopaunata Ttoukn Ha npsMoil. UucioBele mpoMexyTku. PaccrosstHue Mexay IByMs TOYKaMU
KOOpIUHATHOU mpsiMoid. [TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcnucca v opJluHaTa TOUKH
Ha KOOPJIMHATHOW Tu1ocKocTH. [Ipumeps! rpadukoB, 3ajaHHbIX (GopMyaaMu. UTeHne rpaMKoB pearbHbIX
3apucumocteil. [lonstue dynkuuu. I'padux ¢ynkiuu. CpoiictBa ¢yHkiuil. Jlunelinas ¢yHkuus, eé

rpaduk.

8 KUIIACC
Yucsaa v BbIYUCIEHUSA
KBanpatusliit kopeHb u3 uncina. [lonsTue 00 uppannroHalIbHOM uucie. JlecaTuuHbie TPUOTKEHUS
WppanoHaNbHbIX uncen. CBoOWCTBa apu(PMETHUYECKUX KBAAPATHBIX KOPHEHM W WX NPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKECHHUH U BEIYUCICHUSIM. [lefiCTBUTENbHBIC YHCTIA.
CreneHsb ¢ 1enbIM MokaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3aKiCh YUCIa.



AnredOpanyeckue BbIpasKeHM sl

KBanpaThblii TpEéXuiieH, pa3iaoKeHUE KBAPaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpanyeckas npodb. OCHOBHOE CBOMCTBO aireOpamueckoir npobu. CrokeHue, BBIYMTAHUE,
YMHOXXEHUE, JIeNIeHHe anredpandeckux Apooeil. ParponanbHblie BRIpaKeHHs U UX IpeoOpa3oBaHue.

YpaBHeHHsI 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opmyna KopHell KBagpaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHU, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiimume qpoOdHO-palnoHalbHbIE YPaBHEHHUS.

I'paduueckas nHTEpHpETaMs YPaBHEHUI C ABYMS MMEPEMEHHBIMHU U CUCTEM JIMHEHHBIX yPaBHEHUIN
C AByMs iepeMeHHbIMU. [IpuMepsl penieHus: CuCTeM HEIMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 33724 alNreOpandecKum Crocooom.

UucnoBble HEpPAaBEHCTBA UM UX cBoiicTBa. HepaBeHCTBO ¢ OJHOW IepeMeHHON. PaBHOCMIBHOCTH
HEpaBeHCTB. JIuHeliHbIe HepaBEeHCTBA C OJHOM nepeMeHHOM. CucTemMbl JUHEHHBIX HEPABEHCTB C OJHOU
MePEMEHHOM.

DOyHKUMH

[Tonstue ¢pynkuuu. OOGnacTh ONpENEIeHUs U MHOXKECTBO 3HaueHUN ¢GyHKiuu. CrocoObl 3a1aHus
GyHKIHH.

I'padbuk ynkuuu. Yrtenue cBoiictB Qynkuuu no e€ rpaduxy. [Ipumepsl rpaduxoB QyHKIHIA,
OTPAXKAIIINX PEATBHBIC TIPOLIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPOMOPIHUOHANBHBIE 3aBUCUMOCTH, UX TpaduKH.
QOyHKIUUA Y = X2,y = X3,y = VX, y=|X|. I'paduyeckoe perieHre ypaBHEHHIA U CUCTEM YPaBHECHUIA.

9 KJIACC
Yuciia 1 BbIYHCICHUS

ParnmonanbHeie 4ncia, UppanvoHaIbHBIE YMCIA, KOHEYHBIE M OCCKOHEYHBIC JECATUYHBIE TPOOH.
MHOXecTBO JEeHCTBUTENBHBIX YHCEN, JACHCTBUTEIbHBIC YHMCIA KaK OECKOHEUHBIE JIECATUYHBIE IPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKJY MHOKECTBOM JCHCTBUTEIBHBIX YHMCENI M KOOPAMHATHOM
MPSMOM.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEll, apu(METUYECKUE IEHCTBUS C IEUCTBUTEIbHBIMU YHCIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEILHOCTh IPOLECCOB B OKPYXKAIOIIEM MUPE.

[Tpubnm:xE€HHOE 3HaYEHUE BEIMUYMHBI, TOYHOCTh NMpuOImkenus. Oxkpyriaenue yucen. [Ipuxkuaka u
OLICHKA PE3YJIbTATOB BHIYUCIICHUMN.

YpaBHeHHsI M HEPABEHCTBA

JInneiniHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCSA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemenHue ypaBHEHHH, CBOJSIIMXCA K KBaJpaTHbIM. bHKBajapaTHOE
ypaBHeHue. [IpuMepsl pellieHrs ypaBHEHUN TPETbEN U YETBEPTOU CTEIIEHEN PA3JIOKEHUEM HA MHOXKUTEIIN.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHMM. PeleHue TEKCTOBBIX 3a/lady  alreOpanyecKum
METOJIOM.

VYpaBHeHHE C ABYMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrem AByX JMHEHHBIX YpaBHEHHM
IBYMs [IEPEMEHHBIMU. PenieHue cucreM AByX ypaBHEHHM, OHO U3 KOTOPBIX JINHEWHOE, a APYroe — BTOPOU
creneHu. ['paduyeckas MHTEpIpeTalusi CUCTEMbl YPaBHEHHH C IByMs IEpEMEHHBIMHU.

Perienue TeKCTOBBIX 3aa4 aNreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PelreHne IMHEWHBIX HEPABEHCTB C OJHON NEPEMEHHON. PellleHne CUCTEM JTMHENHBIX HEPABEHCTB C
onHoOM mepemeHHoil. KBanpaTtHble HepaBeHcTBa. ['paduueckas MHTepHpeTanusi HEPABEHCTB U CHCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

DOYyHKIUH

KBagparuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapabona, koopauHATHI BEPIINHBI 1apa0dOIbI, OCh
CUMMETPHUH NapadoJIbl.

I'padmxu Gyskmuit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTaa.

YucJi0BbIE N10CJI€10BATEIBHOCTH U MPOrPecCUM

[ToHATHE YMCIOBOH MOCIEI0BATEIBHOCTH. 3aJaHUE MTOCIEI0BATEIbHOCTH PEKYPPEHTHOM hopMyon
u GhopMyIIoil N-To ujeHa.



Apudmernueckas M reomerpuueckas mnporpeccur. dopmynbl N-ro uieHa apupMeTHUYecKon u
TEOMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.
N300pakeHue 4aeHoB apu(pMeTHIECKOM 1 TeOMETPUUYECKON IPOrpeccHii TOUKaMU Ha KOOPAMHATHON
IJ10CKOCTH. JIMHEHHBIN 1 9KCIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.
IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI YHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JJUUYHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUS ITPOrpaMMBbl YI€OHOTO Kypca «Asredpa» XapaKTepU3yHOTCS:

1) naTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHUCKOM MaTeMaTUKH, IIEHHOCTHBIM
OTHOIIEHUEM K JOCTHXEHUAM POCCHUMCKMX MATEMAaTUKOB M POCCUMCKOM MAaTEMATUYECKOW IIKOJIbI, K
HCIIOJIb30BAHUIO ITHX JOCTH)KCHHUM B IPYTrUX HayKaxX WM MPUKIAIHBIX cepax;

2) rpasIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 0053aHHOCTEH TpayKaHUHA U pPeaTu3alliK €ro MpaB, MPEACTABICHHUEM
0 MaTeMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBICHHMA, MPOLEIYP
IpaXJIaHCKOro O0OIIecTBa (HAampUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO 3TUYECKUX
mpo0JieM, CBS3aHHBIX C TMPAKTUYECKUM MPHUMEHEHHEM JOCTHKCHHA HAayKH, OCO3HAHHEM BaKHOCTH
MOPAJIbHO-3TUYECKUX MPUHILIMIIOB B I€ATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHUE€ B PEIICHUM NPAKTUYECKUX 3alad MaTeMaTHUYECKOU
HAINPaBJIEHHOCTH, OCO3HAHMEM BAKHOCTH MATEMATHYECKOTO OOpa3oBaHUs HA MPOTSHKEHUU BCEU JKU3HU
JUIS YCHEIIHON mpo(decCHOHANBHOM NIEeATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBEIOOPOM U MOCTPOCHHEM HHIWBUIYaTbHOW TPACKTOPUU OOpa30BaHUS U )KM3HEHHBIX IUIAHOB C y4ETOM
JINYHBIX HHTEPECOB M OOIICCTBEHHBIX IMOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCITUTAHME:

CIOCOOHOCTBIO K SMOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPUATHUIO MAaTEMAaTHUECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHN |, yMEHHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUS

OpUEHTAIINEH B JCSITEIILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAaYYHBIX MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YENOBEKa, MPUPOIBI U 00IIeCTBa, MOHUMAHUEM MAaTeMaTHYeCKOM HAyKH Kak
chepsl 4eIOBEUECKOU JEATEIHPHOCTH, ATANOB €€ Pa3BUTHS U 3HAUYMMOCTH IS PA3BUTHUS LUBWIM3AINH,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKM M MAaTeMAaTHYECKOW KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHpA,
OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMU UCCIIE0BATEIHCKOM IS TEIIbHOCTH;

6) puzuueckoe BocnuTanue, (GPopMHpPOBAHUE KYJLTYPHI 310POBbSI H HIMOIMOHAJILHOIO
os1aromostyums:

TOTOBHOCTBIO TNPUMEHSTh MaTeMaTHYEeCKHME 3HAHMS B MHTEPECax CBOETO 3J0pOBbs, BEACHUS
3I0pOBOT0 00pasa KU3HHU (370pOBOE MUTAHNE, COATTAHCUPOBAHHBIN PEKUM 3aHITHI U OTIbIXA, pEryJsipHas
¢dusnueckas akKTMBHOCTBH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKcHH, MPU3HAHHEM CBOEro IpaBa Ha
OIUOKY U TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTHYECKOE BOCTIMTAHHUE:

OpHEHTAIINEH HA TPUMEHEHNE MaTeMaTHICCKUX 3HAHUH ISl PEIICHHS 3a/1a4 B 00JIaCTH COXPaHHOCTH
OKpY’Kalollled Cpefbl, IUIAHUPOBAHMS TOCTYNKOB W OLEHKHM WX BO3MOXHBIX TMOCIEACTBUN st
OKpYJKaIoIel Cpeabl, OCO3HAHUEM TIJIO0ATBHOTO XapaKTepa JKOJOTHYECKHUX MpoOJIeM W MyTed Hx
peuieHus;

8) amanTanus K M3MEHAIOLIUMCS YCJIOBUSIM COIHAIBLHOM U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSX HEONPEAEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPAKTHYECKYIO JEATEIHbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS y APYTHUX JIFOJICH,
pHOOpeTaTh B COBMECTHOM JI€ATEIHLHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OTBITA APYTHX;

HEOOXOIMMOCTHIO B (POPMUPOBAHNY HOBBIX 3HAHUU, B TOM YHCIIe (OPMYITUPOBATH WUJEH, TIOHATHUSA,
TUMOTE3bl 00 OOBEKTaxX M SBICHUSAX, B TOM 4YHCIIE paHee HEW3BECTHBIX, OCO3HABaTh JE(UIIUTHI
COOCTBEHHBIX 3HAHHUI M KOMIIETEHTHOCTEH, TJIAHUPOBATh CBOE PAa3BUTHE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlLlMIO, BOCHPHUHUMATh CTPECCOBYIO CHUTYAalMIO KaK
BBI30B, TPEOYIOUIHI KOHTPMEP, KOPPEKTHUPOBATH NPUHUMAEMBbIE PELICHHS U JeHCTBUSA, (OPMYIUPOBATH U
OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble Jjornyeckue aeicTBHA:

e BBIABIAATh U XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEeMAaTHUYECKUX OOBEKTOB, MOHSATHIM,
OTHONIICHUN MEXIy TOHITHIMH, (OPMYIUPOBATH ONPEACICHUsI TIOHATUH, YCTaHABIIMBAThH
CYLIECTBEHHBIN MPU3HAK KJIacCU(UKALUU, OCHOBAHMS JUIsi 000OIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

e BOCIpUHUMAThb, (opMynHpoBaTh U MpeoOpa3oBBIBATH CYKIEHUS:  YTBEpAUTENbHbIE U
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

e BBIABIATH MaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpPEUHS B (akTax, JaHHbIX,
HAOJIIOJICHUSX W YTBEPXKICHUSAX, TpeIIaraTh KPUTCPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;

e JeNIaTb BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX M WMHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JIOKa3aTeIbCTBA MATEMATHUECKUX YTBEPXKACHUU (NpSAMBIE W OT MPOTHUBHOTO),
MIPOBOAUTH CAMOCTOATEILHO HECTIOXKHBIE JI0Ka3aTeIbCTBA MATEMAaTUYECKUX (DaKTOB, BHICTPAUBAThH
apryMeHTaIlMI0, TPHBOJUTH TMPUMEPBl W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBCHHBIC
paccyxaeHus;

e BBIOMpATH CHOCOO pelmieHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHHS,
BBIOMpaTh HanboJiee MOIXO AN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue AeiCTBUA:

e HCINOJb30BaThb BOINPOCHI KakK MCCIEA0BATENbCKUNA WHCTPYMEHT [O3HAaHUA, (HOPMYIHpPOBAThH
BOIMPOCHI, (PUKCHUPYIOLIEe MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTENLHO YCTAaHABIMBATH HCKOMOE U
JaHHOE, POPMUPOBATH TUIIOTE3Y, APT'YMEHTUPOBATh CBOIO MMO3UIUIO, MHEHHUE;

e IPOBOJUTH MO CAMOCTOSTEIIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM SKCIIEPUMEHT, HeOOJIbIIoe
HCCIIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa, 3aBUCUMOCTEN
00BEKTOB MEXKIY COOO0M;

e  CaMOCTOATEIbHO (HOPMYyNIHpOBaTh O00OOIIEHUS M BBIBOABI MO pe3yjbTaTaM IPOBEAEHHOTO
HaOII0/IeHNsI, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yNbTAaTOB, BHIBOJIOB U
0000I1IEHNI;

L] IMPOTHO3UPOBATE BO3MOXXHOC PA3BUTUC INPOLECCCA, a TAKKC BBIABUI'AaTb MNPCAIOJIOKCHUA O €To
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

e BBIABJIATH HEJOCTATOYHOCTh M U30BITOUHOCTh HHGOPMAIUH, TAHHBIX, HEOOXOIUMBIX JJISl PELICHUS
3a/1auy,

e BBIOUpAThH, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(GOPMAIIMIO PA3TUUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

e BBIOUpATh GopMy IpeacTaBiICHUs HHPOPMALIUU U WITIOCTPUPOBATh pelIaeMble 331a4u CXeMaMH,
JrarpaMMaMu, HTHOM rpadukoi 1 uX KOMOUHAIMSIMU;

e OLEHUBaTh HAAEKHOCTb HH(POpPMALIMM 1O KPUTEPUSAM, TPEUIOKEHHBIM YyUYUTENIEM WIH
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:



e BOCIPUHHUMATH M (HOPMYITUPOBATH CYKACHUS B COOTBETCTBHH C YCIOBUSIMH U IIEJISIMU OOIICHHS,
sSICHO, TOYHO, 'PAaMOTHO BbIpaKaTb CBOIKO TOYKY 3pCHUA B YCTHBIX U IMMCbMCHHBIX TCKCTAX, 1aBATh
MOSICHEHUSI 110 X0y PEICHHUs 3a7a4i, KOMMEHTUPOBATh MOJTyYSHHBIH Pe3ysIbTaT;

e B XOJ¢ 00CYXKACHUS 3a/laBaTh BOIPOCHI 110 CYIECTBY 00CYKIaeMOI TeMbI, IPOOJIEMBI, PelIaeMoin
3aJjauu, BBICKAa3bIBaTh WJICH, HAIICJICHHBIC HA TIOWCK PEIICHUsS, COMOCTABISATh CBOHM CYXJICHUS C
CYXKACHUAMHU NOPYIrUuX YYAaCTHHUKOB Juajliora, 06Hapy>KI/IBaTB pasiiniue u CXOACTBO HOSHHHﬁ, B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

° NpCACTAaBJIATL PC3yJibTaTbl PCHICHUA  3ald4H, SKCIICPUMCHTA, HUCCIICAOBAaHNA, IMPOCKTA,
CaMOCTOSITEIILHO BHIOMPATh )OPMAT BBICTYIUICHHSI C YYETOM 3a/1a4 TPE3CHTAIIMA U OCOOCHHOCTEH
ayJMTOPHH;

e TIOHMMAaTh M UCIOJIH30BATH IPEUMYIIIECTBA KOMAHHON ¥ HHIMBHIyaIbHON paOOTHI IPU PEIICHUN
yT-I€6HBIX MaAaTEMATUYCCKHUX 3aJa4,

e TPUHUMATh IEJIb COBMECTHOW JACATEIBHOCTH, IUIAHUPOBATh OPTaHM3AIUI0 COBMECTHOH PabOTHI,
pacmpenenaTs BUIbI paboT, JOroBapuBaTLCs, 0OCYKAATh MPOIIECC U Pe3yNIbTaT paboThl, 0000IIaTh
MHEHHSI HECKOJIbKUX JIFO/ICH;

e yYaCTBOBAaTh B IPYMIOBBIX (hopMax paboThI (00CyKAeHUsI, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI
Y IPYTHUE), BHITIOIHSITH CBOIO YaCTh paOOThI U KOOPJUHUPOBATH CBOM JICUCTBUS C APYTUMH YICHAMHU
KOMaHJbl, OIICHMBaTb KayeCTBO CBOEro BKJIaJa B OOWMH MPOAYKT MO KPUTEPUSM,
cOpPMYJIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PeryasiTuBHbIe yHHBepcaJIbHbIe yUeOHbIE AeiiCTBUS
Camoopranuszaums:

e  CaMOCTOATEIHHO COCTABIATH IUIaH, AITOPUTM PEILICHUs 3a7auu (MU €T0 4acThb), BRIOUPATh CIIOCO0
perieHus: ¢ y4ETOM MUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yUETOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJJIEKT:

e BIAJETh CIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS IIpolecca M pe3yiabTara peLIeHus
MaTeMaTHYECKOH 3a7auu;

e MpPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUH 33]1a4H, BHOCUTh KOPPEKTHUBBI
B JIeATENIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIINOOK, BHIIBJICHHBIX TPYAHOCTEH;

e OLIEHMBATh COOTBETCTBUE pe3yJbTaTa AESITEIbHOCTH IOCTABICHHOM 1I€JIU U YCIOBUSAM, OOBICHATD
NPUYUHBI  JOCTHXKEHHMsST WMJIM HEIOCTUXKEHUs LeNH, HaXOAWTh OIIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K xonity 00yuenus B 7 kjacce 00y4aromunics MoayquT CIEIYIONMEe TPEAMETHBIC PE3YJIbTATHI:

Yucsia ¥ BbIYUCICHUSA

BoinonHATe, couderas YCTHbIE M IUCbMEHHbIE MpPUEMBI, apupMETHUYECKHe JAEUCTBUS C
palOHaIbHBIMU YU CIAMHU.

HaxomuTh 3HAaueHUS YUCIIOBBIX BBIPAKEHUN, NMPUMEHSATH Pa3zHOOOpa3HbIE CIOCOOBI M MPHUEMBI
BBIUUCIICHUS 3HAUYCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECSITUYHBIE IPOOH.

[lepexonuth OT 0AHOM (OPMBI 3alKcu YuceN K Apyroil (mpeoOpa3oBbIBaTh AECATUYHYIO ApoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO POOB).

CpaBHUBaTh U YIOPSAJ0YNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrysTh uncna.

BbINONMHATE TNPUKUAKY W OLEHKY pe3yjbTaTa BBIUMCICHHWH, OLEHKY 3HAYeHUH YHCIOBBIX
BBIPAXEHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSIMHU C HATYPAJbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh IpU3HAKK JEIUMOCTH, Pa30kKeHNEe Ha MHOKUTEIH HaTypalbHBIX YHCEL.

Pemarp  NpaKkTHKO-OPMEHTHMPOBAaHHBIE  3aJauyd, CBS3aHHBIE C  OTHOLICHHWEM  BEIUYMH,
MIPOIMOPLIMOHAILHOCTHIO BETMYHH, IPOLIEHTAMU, HHTEPIPETUPOBATH PE3Y/IbTAThI PEIIEHNUS 3a7a4 C yUETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.



AnredOpanyeckue BbIpasKeHH s

Hcnonb30Bath anredpanveckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IPOIlecce OCBOCHUS
y4eOHOTr0 Marepuara.

HaxonuTp 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 33JJaHHBIX 3HAUYCHUSIX EPEMECHHBIX.

BoimonusaTe mpeoOpazoBaHUSl IEOTO  BBIPAKEHHUS B MHOTOWIEH MPUBEACHHEM IOJ00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATE yMHOXXEHHE OJHOUYJIEHA HA MHOTOWIEH M MHOIOYJIEHA HAa MHOTOWIEH, NMPUMEHATH
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCylIecTBIATh pa3IoKEHUE MHOTOUYICHOB Ha MHOMKUTEIHM C IOMOIIBI0 BBIHECEHMSI 32 CKOOKH
00I1Ier0 MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (HOPMYIT COKPAIEHHOTO YMHOKEHUSI.

[IpumensTh npeoOpa3oBaHMsT MHOTOWIECHOB [UJIsl PEHICHMs] Pa3jMYHbIX 3a]ad W3 MaTeMaTHKU,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU MOKa3aTeIsIMU JUIsl [peoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUs ¢ OJHOM MEPEMEHHOW, IPUMEHSS IIpaBuia Iepexosa OT HCXOIHOIO
yYpaBHEHUS K paBHOCUIIbHOMY eMy. IIpoBepATh, ABISETCS I YUCIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JTHHEHHBIX YPAaBHEHHIA U HX CHCTEM.

[TonOupars mpuMepbl Map YHUCEIN, SIBISIOMIUXCS pPEIIeHWEM IUHEHHOro YpaBHEHHS C JBYyMS
[IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IJIOCKOCTU TpaduK JHMHEHHOrO ypaBHEHHS C JBYMsI MEPEMEHHBIMHU,
10JIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEILICHUS YPABHEHHUS.

Pematp cucteMbl IBYX TMHEWHBIX YpPAaBHEHUH C IBYMS IIEpEMEHHBIMU, B TOM YHCIIe TpadUIeCKH.

CocTaBiaTh M pellaTh JUHEHHOE YpaBHEHHME WM CHUCTEMY JIMHEWHBIX YPAaBHEHHMH IO YCJIOBHIO
3a/1a4u, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIyYeHHBIH pe3yibTar.

DYyHKIUH

N3006paxaTh Ha KOOPAUHATHYIO IPSIMYIO TOUKY, COOTBETCTBYIOIIKE 3aJaHHBIM KOOpJUHATAM, JIY4H,
OTPE3KH, HHTEPBAJIbL, 3aAMIUCHIBATh YMCIIOBbIE IPOMEKYTKHU Ha aare0panyeckoM si3bIKe.

OTMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH IpaduKu
nuHeHbIX QyHKIMHA. CTpouTh rpaduk QyHKINU y = [X|.

OnuceIBaTh ¢ TOMOIIBIO (YHKINUN N3BECTHBIE 3aBUCUMOCTH MEX/y BETMYMHAMU: CKOPOCTh, BpeMS,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpEMS, 00bEM pabOThI.

HaxonuTh 3HaueHue (GyHKIMK IO 3HAYEHUIO e€ apryMeHTa.

[Tonumare rpaduyeckuil crnocod TMpeacTaBiICHUsS W aHaidu3a WHPOpMAllUM, U3BJIEKATh U
MHTEPIPETHPOBATH HHPOPMALIMIO U3 TPaQUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoxyquT CIEIYIONMEe TPEIMETHBIC PE3YJIbTATHI:

Yucsia ¥ BbIYUCICHUSA

Hcnonb30BaTh HayallbHbIE MPECTABICHUS O MHOXKECTBE JEHCTBUTENIbHBIX YUCEI JUIsl CPAaBHEHUS,
OKPYTJIEHUS U BBIUMCIIEHU, N300pakaTh 1€HCTBUTENIbHBIE YHCIa TOUKAMH Ha KOOPJIMHATHOM MPSIMOIA.

[IpumeHsTh NOHATHE apU(PMETHUYECKOrO KBaJpPaTHOIO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHH,
UCMOJB3Ysl NMPH HEOOXOIUMOCTH KaJbKYJISATOP, BBHIIOJIHATH MPeoOpa3oBaHMs BBIPAKEHHUH, COAEpIKaIINX
KBaJIpaTHbIE KOPHU, UCTOJIb3Ys CBOWCTBA KOPHEH.

Vcrnonp30BaTh 3anycu OONIBIINX U MAJIBIX YHCEJT C TOMOIIBIO JECATUYHBIX IpoOei U cTeneHel yucna
10.

AuaredpanyecKkne BbIpaKeHUs

[IpyuMeHSTh MOHATHE CTENEHU C LIEJbIM MOKa3aTesleM, BBINOIHATh MpeoOpa3oBaHUs BBIPAXKEHUH,
COJIEPIKAIMX CTEMEHM C LENBIM MOKA3aTENIEM.

BBINONMHATE TOXAECTBEHHbIE MPEOOpa30BaHMS PALMOHANBHBIX BBIPAKEHUII Ha OCHOBE MPaBUI
JeWCTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHu ApoOsMu.

PacknagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumensaTh NpeoOpa3oBaHUsl BBIPAKEHHM I pEIIeHUS pa3IMyHBIX 33jjad M3 MaTeMaTUKH,
CMEXKHBIX [IPEIMETOB, U3 pealbHON MPAKTUKH.



YpaBHeHHsI 1 HEPABEHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJIbHBIE YPABHEHMSI, CBOASILMECS K HUM,
CUCTEMBI JIBYX YPABHEHMH C ABYMs [IEPEMEHHBIMHU.

IIpoBOoaNUTE MpPOCTEHIIME MCCICAOBAHUS YPABHEHUM M CUCTEM YpPAaBHEHMH, B TOM 4YHUCIE C
IPUMEHEHHEM TIpadUUecKux IpeCTaBIeHUH (ycTaHaBIMBaThb, UMEET JIM ypaBHEHHE WIIM CHCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

IlepexoauTb OT ciOBECHOM (HOPMYIMPOBKH 3aJaud K e€ anreOpandeckod MOJENH C MOMOIIbIO
COCTABJICHMS YPAaBHEHHsI WM CUCTEMbl YPaBHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIyYECHHBIN pe3yJIbTar.

[IpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB [UIl CPABHEHUS, OLICHKH, pELIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHON MEPEeMEHHONM M HX CHCTEMBbl, JaBaTh IpaUUECKyl0 WIUIIOCTPALMIO MHOXKECTBA
peLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUHT

[lonuMaTh W HCHONB30BaTh (YHKIMOHAIBHBIC TOHATUA M S3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYeHMs), ONPEAEIATh 3HaUeHNE (DYHKIMH 10 3HAYEHUIO apI'yMEHTa, ONPeAEIATh CBOWCTBA (DyHKIUM
1o e¢ rpaduky.

Ctpouts rpaduku 3J€MEHTapHbIX (QYHKIUHN BUIA:

y =KIX, Yy = X2, Y = X3,y = x|, y = VX, ONHCBIBATH CBOHCTBA YHCIOBOI QYHKIMH 110 €& rpaduKy.

K koHIy 00yueHus B 9 kjacce 00y4aroImuics MoJlyduT caelyromue NpeIMeTHbIC pe3yIbTaThl:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIEC YHCIIA.

Bemonaare apudmernueckue ACHCTBHS C  palMOHAIBHBIMH YHCIAMH, COYeTas yCTHBIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIYUCICHHS C UPPALMOHAIbHBIMY YU CIIAMHU.

Haxonute 3HaueHuUs cTeneHen ¢ HeabIMU IM0Ka3aTesIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS YMCIIOBBIX
BBIPAYKECHHUIA.

OKpyryisiTh JE€WCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUJKY pE3yJbTaTa BBIYHUCICHHUM, OLEHKY
YKCJIOBBIX BBIPA)KEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHelHbIE U KBaJIpaTHbIE YpaBHEHUsI, ypaBHEHUS, CBOSIMECS K HUM, IpOoCcTeiIIne JpoOHO-
palMOHAIbHBIE YPABHEHUS.

Pemarp cucteMsl IByX JTMHENHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMH U CUCTEMBI IBYX YPaBHEHUH,
B KOTOPBIX OJIHO YPABHEHME HE SIBIISIETCS JIMHEVHBIM.

Pemrate TeKCTOBBIE 33aun aireOpandeckuM CocoOOM € MOMOILBIO COCTABJICHUS YPaBHEHUS WIH
CUCTEMBI JIByX YPaBHEHHH ¢ ABYMS [IEPEMEHHBIMHU.

[IpoBoguTh mNpocTEelNINE HCCIENOBaHUS YPABHEHMM M CHCTEM YpPAaBHEHUH, B TOM YHUCIE C
MIPUMEHEHUEM TpapUUecKUX MpPEeJCTaBlIeHUN (ycTaHAaBIMBaTh, WMEET JIM ypaBHEHHE WJIM CHUCTEMa
ypaBHEHUH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoYee).

Pemarp nuHeliHble HEPABEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pakaTh pEIIEHNE HEPABEHCTB Ha
YHCJIOBOW MPSIMOM, 3aIIUCBHIBATh PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemate cucTemMbl JIMHEMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIONINE KBAJIPaTHOE
HEPaBEHCTBO, N300paXkaTh pelIeHNe CUCTEeMbl HEpaBEHCTB Ha YHCIOBOM MPSMOM, 3aITUCHIBATh PEIICHUE C
ITOMOIIBKO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMUYHBIX 3a]ad.

DOYyHKIUHT
Pacno3naBath (yHKIMM U3y4yeHHbIX BUAOB. [loka3plBaTh CXEMAaTHYECKH PpACHOJOXKEHHE Ha
KOOPJAMHATHOU IIJIOCKOCTH rpadukoB byHKIMI

prna:y = kx, y =kx + b,y =k/x,y=ax2 + bx + ¢,y =x3,y=Vx,y = |X|, 5 sasucumoctn or
3HaUEHUH KOd(DULMEHTOB, ONMCHIBATH CBOHCTBA (HYHKIIHIA.

CTpOuTh M M300pakaTh CXEMATUIECKU IPadUKU KBAJPATHUHBIX (yHKIWMI, ONMCHIBATE CBOKWCTBA
KBaJPaTUYHBIX (YHKIMH 10 UX rpaduKam.

Pacmo3naBath KBagpaTHUHYR0 (YHKIMIO 1O (OpMYyJE, NPHBOAMTH MPUMEPHI KBAJPATHYHBIX
(yHKIMI U3 peanbHOM KU3HU, HUNKH, TEOMETPHH.



YucioBbIe MOCIEI0BATEIbHOCTH H IPOrPECCUH

Pacrnio3naBath apupMeTHIECcKyI0 1 TE€OMETPUUECKYIO TIPOTPECCUH MPH Pa3HbIX CIIOco0ax 3aJaHus.

BbINONHATE  BBIYMCICHHMS C MCIOJAB30BaHMEM (OPMYJIT N-ro wWieHa apu(MeTudeckoil u
r€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh 4iI€Hbl OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIAMHATHOM IIJIOCKOCTH.

Pemrate 3aaun, CBA3aHHBIE C YUCIOBBIMU IOCIEA0BATEIBHOCTAMU, B TOM YHCJIIE 3a/1a4U U3 pEabHOU
KU3HU (C UCIOJIB30BAHUEM KAJIbKYJIATOPA, LU(POBBIX TEXHOJIOTHM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HavmeHoBaHue KosinyecTBO 4acoB ‘ JdsekTpoHHbIE (LUPPOBLIE)
n/n pas/ziesioB U TeM Bcero|KonTpo.ibHble|lpakTryeckue o6pa3oBaTesibHbIE PECYPChI
IpOoTrpaMMBbl paboThbI paboThbI
1 |YucsioBbie BbIpaKeHUS. 22 2 [[BubanoTeka HOK
Anre6panyeckue https://m.edsoo.ru/7f415b90]]
BbIpaKeHUs. YpaBHEHUA
2 || ®PyHKIUHU 11 1 [[BubanoTeka LIOK
https://m.edsoo.ru/7f415b90]]
3 ||CreneHb c HaTypaabHbIM|| 11 1 [[BubanoTeka LIOK
1oKa3arTeJsieM https://m.edsoo.ru/7f415b90]]
4 |MHorouJ/ieHbl 17 2 [[BubanoTeka LIOK
https://m.edsoo.ru/7f415b90]]
5 ||®@opmysbl 19 1 [[BubanoTeka HOK
COKpaleHHOT 0 https://m.edsoo.ru/7f415b90]]
YMHOXEHHUS
6 ||CucTeMbl IMHEHHBIX 16 1 [[BubanoTeka LIOK
ypaBHEHUU https://m.edsoo.ru/7f415b90]]
7 |lloBTOpEHUE U 6 1 [[BubanoTeka LIOK
00606111eHHE https://m.edsoo.ru/7f415b90]]
OBILEE KOJIMYECTBO 102 9 0
YACOB I10 [TPOTPAMME
8 KJIACC
Ne HanmeHoBaHue KosinuecTBO 4acoB ‘ dnekTpoHHbIE (UPOBLIE)
n/n pas/ziesioB U TeM Bcero|KonTpouibabie|llpakTryeckue o6pa3oBaTesIbHbIE PECYPCHI
IpOTPaMMBbl pa6oThI pa6oThbI
1 Yucsia v BbIYACTEHUS. 15 BBEJIUTE [[BubanoTeka JOK
KBazipaTHble KOpHH 3HauYeHHe https://m.edsoo.ru/7f417af8]]
2 Yucsia v BbIYACTEHUS. 7 BBEJIUTE [[BubanoTeka JOK
CTeneHb C L[eJIbIM 3HaYeHHe https://m.edsoo.ru/7f417af8]]
nokasareJieM
3 Anrebpanyeckue 5 1 [[BubauoTeka LIOK
BbIPaXKEHMUSI. https://m.edsoo.ru/7f417af8]]
KBaZipaTHbIN TpEXUJIEH
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Ne HaumeHoBaHue KoJsinyecTBO 4acoB ‘ dnekTpoHHbIE (UPOBLIE)
n/no pas3/iesioB U TEM Bcero| KouTtposbubie|llpakTrueckue ob6pa3oBaTesIbHbIE PECYPChI
pOrpaMMbl pa6oThI paboThI
4 Anrebpanyeckue 15 1 [[BubanoTeka LIOK
BbIpaKeHHUHI. https://m.edsoo.ru/7f417af8]]
Anrebpanyeckasi Jpo6b
5 YpaBHeHuda U 15 1 [[BubaumoTteka LIOK
HepaBeHCTBa. https://m.edsoo.ru/7f417af8]]
KBazpaTHbie
ypaBHEHUS
6 YpaBHeHuda U 13 BBeJlUTe [[BubnumoTteka LIOK
HepaBeHCTBa. CUCTEMBbI 3HAYeHUe https://m.edsoo.ru/7f417af8]]
ypaBHEHUH
7 YpaBHeHHUsd U 12 1 [[BubanoTeka LIOK
HepaBeHCTBa. https://m.edsoo.ru/7f417af8]]
HepaBeHncTBa
8 ®dyukuyu. OCHOBHbBIE 5 BBeJIUTE [[BubsanoTeka JOK
HOHSATHS 3HaYeHUe https://m.edsoo.ru/7f417af8]]
9 ®dyukuuu. YucioBblie 9 BBeJIUTE [[BubanoTeka HOK
bYHKIMH 3HauYeHHe https://m.edsoo.ru/7f417af8]]
10 ||[loBTOpEHUE U 6 1 [[BubanoTeka HOK
06001eHHE https://m.edsoo.ru/7f417af8]]
|£[06aBI/ITb CTPOKY ‘
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 [TPOTPAMME
9 KVIACC
Ne HaunmeHoBaHuHe KosinyecTBO 4yacoB JieKTpoHHbIE (1IUbpPOBLIE)
n/n pasziesioB U TeEM o6pa3oBaTesibHbIE PECYPChI
IporpaMMbl Bcero|[KonTposabHblie| [IpakThyeckue
paboThI paboThI
1 Yucsa v BblYMCAeHUs. | 9 BBeJIUTE [[BubauoTeka LIOK
JleficTBUTE/IbHBIE 3HaYeHUe https://m.edsoo.ru/7f419d08]]
qyycaa
2 YpaBHeHUd U 14 1 [[PubaunoTeka JOK
HepaBeHCTBa. https://m.edsoo.ru/7f419d08]]
YpaBHeHUs C 0iHOU
nepeMeHHOU
3 YpaBHeHuda u 14 1 [[BubaumoTteka LJOK
HepaBeHCTBa. https://m.edsoo.ru/7f419d08]]
CrcTteMbl ypaBHEHUH
4 YpaBHeHud 1 16 1 [[BubauoTeka LIOK
HepaBeHCTBA. https://m.edsoo.ru/7f419d08]]
HepaBeHcTBa
5 OyHKUUU 16 1 [[BubanoTeka JOK
https://m.edsoo.ru/7f419d08]]
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Ne HaunmeHoBaHue KosinyecTBO yacoB dnekTpoHHbIE (UPOBLIE)
n/no pas3ziesioB U TEM ob6pa3oBaTesIbHbIE PECYPChI
pOrpaMMbl Bcero|[KonTposibHbie| [[pakTUyeckue
paboThI paboThI

6 |Yucaosele 15 1 [[BubnuoTteka LIOK
0CJ/Ie/J0BaTEJbHOCTH https://m.edsoo.ru/7f419d08]]

7 [loBTOpEHUE, 18 1 [[BubanoTeka OK
060611IeHHE, https://m.edsoo.ru/7f419d08]]
cucTeMaTu3anusa
3HAHUU

|£[06aBI/ITb CTPOKY

OBILEE KOJIMYECTBO 102 6 0

YACOB I10 ITPOTPAMME
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