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AHHOTAIIUS K PABOYEN ITIPOTPAMME YUYEBHOI'O KYPCA «AJITEBPA.
YIJIYBJIEHHBIN YPOBEHb»

Pabouast mporpamMmma ydeOHOTO Kypca «AnreOpa. YTiayOJieHHBIH ypOBEHb» (najnee —
paboyasi mporpamMmMa) paszpaboTaHa B COOTBETCTBHH CO CIEIyIOIIed o(HIMATbHOW TPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— IIpuxazom Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO6 yTBep)aeHUU
(denepaabHOrO  rocylapcTBEHHOrOo  00pa30BaTENBHOIO  CTaHJApTa OCHOBHOTO  OOIIEro
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «OO6 yTBep»KaAeHUU
denepanbHON 00pa30BATENBHON MPOTPAMMBI OCHOBHOTO 00IIIero 00pa3oBaHUsY;

— CanurapasiMu  TipaBuiiamMu u HopMmamu CanlluH 1.2.3685-21 «['uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpoB cpenbl 0OUTaHU», YTBEPKICHHBIMHI MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canunrtapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHHU3aIUsM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOZICKU», YTBEP>KICHHBIMU ITOCTAHOBJIEHHEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepanuu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMbl OCHOBHOTO 00111ero o0pa3oBanus Jlumes Ne 369.

Pabouas mporpamMma obecreunBaeT JOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— ITlosicHUTENBHYIO 3aIIKCKY;

— Copneprxanue yueOHOTO Kypca,

— Ilnanupyemsbie pe3ynbTaThl OCBOCHUS yU€OHOTO Kypca;
— TemaTnueckoe miiaHUPOBAHUE.

Pabouas mnporpamMMa SBISETCS 4YacTbl0 OCHOBHOW 0OOpa3oBaTENbHONW MPOTPAMMBI
OCHOBHOT0 061ero oopa3zoBanus Jlumes Ne 369, npunsaroi pemenuem [lemarorndeckoro coBera
JIuues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
MIPOrPaMMBl OCHOBHOTO 00IIEro 00Opa3oBaHMs

JIuniest Ne 369, npunsToii pemenuem [lenarorudaeckoro
coseta Jlurest Ne 369 (mporokoi ot 29.08.2023 Ne 1),
yTBeprkaAeHHOH mpuka3om ot 01.09.2023 Ne 75/21-ox
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IHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa» Ha YypPOBHE OCHOBHOTO OOILIEro
obpaszoBanusi moarotosieHa B cootrBerctBue ¢ PI'OC OO0, ®OII OO0, Konmenuuei
npenogaBaHus MaTemMaTuku B Poccuiickoit @enepanuu  (YTBEp)KIEHA paclopsKEHUEM
[IpaButenscTBa Poccuiickoit deneparuu ot 9 anpens 2016 r Ne 637-p), dbenepanbHOl paboueii
POTrpaMMOIl BOCITUTAHHUSA, C YUETOM pacHpeleN€HHBIX MO KiaccaM MPOBEpsSEMBIX TpeOOBaHUH K
pe3ylbTaTaM OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOMN MPOrpaMMbl OCHOBHOT'O 00IIIEr0o 00pa3oBaHMUsL.

Anrebpa sgBISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOIO 00IEro oOpa3oBaHHsA: OHA
o0OecreunBaeT M3yuyeHUEe OPYIHX JUCUUIUIMH KaK €CTeCTBEHHO-HAy4YHOT'O, TaK M T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOECHHE HEOOXOAUMO JIJIsl POAOIDKEHHST 00pa30BaHUs U JUIS TIOBCEAHEBHOM JKU3HU.
Pazputue y oOydaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOXKICHHUH M CYIIHOCTH
anre0panvecKux adCTPaKInid, ClIOCO0e OTPAKEHUSI MATEMAaTHUIECKON HAYKOU SIBJICHU M TTPOIIECCOB
B NIpUpOZAE W OOIIECTBE, POJIM MATEMAaTUYECKOTO MOACIHPOBAHMA B HAYYHOM IIO3HAHUH U B
MpaKTUKE CIOCOOCTBYET (OPMUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS M KAueCTB MBbIIUICHUS,
HEOOXOJMMBIX JUIsl ajJanTaldl B COBpPEMEHHOM LudpoBom obmecTtBe. M3yueHue anredpsi
oOecrieunBaeT pa3BUTHUE YMEHHUs HaAOII0JaTh, CPaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBUA,
BBIBOZBI, (hopmynupoBaTh yTBepkiaeHus. OcBoeHHE Kypca aireOpbl 0OecTeunBacT pPa3BUTHE
JIOTMYECKOTO MBIIIJICHUS OOYYaIOIUXCSA: OHM HCHONB3YIOT JEAYKTHUBHBIE W WHIYKTUBHBIC
paccyxnenus, 0000IIeHIEe U KOHKPETH3aIlNI0, aOCTparupoBanue u anamoruio. O0ydeHne anredpe
IpEeroiaracT 3HaYUTEIbHbI 00bEM CAMOCTOSTENLHON IESATEIbHOCTH OOYUYaIOMIMXCS, TO3TOMY
CaMOCTOSITENIbHOE PpELICHUE 3aJady OO0y4arolIMMUCS SBJSETCS peaau3aluuell JesiTelIbHOCTHOTO
OpUHIUIA O0yUSHHS.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay yriayoaéHHOTO U3y4eHHs OCHOBHOE
MECTO  3aHHMMAIOT  COJEp)KaTeNbHO-METOAMYEeCKHe JHMHUU: «Yucia ¢ BBIYUCICHUS,
«Anrebpandeckue BBIpAXKEHUS», «YPaBHCHHUs M HEpaBEHCTBa», «DyHKmum». Kaxmas w3 3THX
COJIepKATEIbHO-METOJUUECKUX JMHUN pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET M3YyUeHHs Kypca,
B3aMMOJICHCTBYS C IPYTMMH €ro JMHUSAMU. B xone m3ydeHus kypca oOydarouuMmcsl IpUXOAUTCS
JIOTHYECKH PaCCYXkJaTh, MCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBA3M ¢ 3THUM B
nporpaMMmy y4eOHOTO Kypca «Asredpay» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTUKH, MTPEICTAaBICHHbIE
BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYeCKOro OO0pa3oBaHMS M CHOCOOCTBYIOLIME OBJIAJCHHUIO
0o0y4JaloIMMHUCS OCHOB YHHBEPCAJbHOTO MaTeMaTHueckoro s3eika. CopepxaTenbHON U
CTPYKTYPHOH 0COOEHHOCTBIO Y4eOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Coneprxanue muHUYN «Hucna U BBIYMCICHUSD CIYKHUT OCHOBOH JUIS AalIbHEHINIET0 N3ydYeHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 00YUaIOIINXCS IOTHYECKOTO MBIIIICHHS, (POPMHUPOBAHUIO
YMEHHUSl TIOJb30BATHCSA AITOPUTMAMH, a TaKKe NPUOOPETEHUIO0 TNPAKTUYECKUX HABBIKOB,
HEOOXOJUMBIX JUJIsl TOBCEAHEBHOM >KM3HH. PazBUTHE MOHATHSA O 4YKCIE Ha YPOBHE OCHOBHOTO
o011ero 06pa3zoBaHus CBA3aHO C PALIMOHATIBLHBIMHU M UPPALMOHATILHBIMHU YHCIIaMH, (POPMUPOBAHUEM
MIPEACTABICHUI O AEMCTBUTEIBHOM 4YHCIIE. 3aBEPLICHUE OCBOCHUS YMCIOBOM JIMHUM OTHECEHO K
cpenHeMy 001eMy 00pa3oBaHUIO.

Conepxanne JBYX anreOpamdecKux JIMHUM — «AJreOpandeckue BBIPAKCHUS» H
«YpaBHEHUS 1 HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y O0YUAIOMIMXCSI MaTEMAaTUYECKOTO
anmnapara, HeoOXOAUMOTro JJis PellIeHus 3a]a4 MaTeMaTHKH, CMEKHBIX MTPEIMETOB U OKpY>Karolei
peanbHOCTH. Ha ypoBHE OCHOBHOTO 00m1Iero oOpa3zoBaHMsS y4eOHBIM MaTepuas TpyNIUpyeTcs
BOKPYT pallMOHAIBHBIX BbIpaKeHUM. Asredpa AeMOHCTPUPYET 3HAUEHUE MATEeMAaTUKH Kak sI3bIKa
JUISL TIOCTPOEHUSI MAaTEeMaTHUECKUX MOJIEJIeH, OMMCaHus MPOIIECCOB U SBJICHUH peaabHOro Mupa. B
3ajaul 00ydeHHs anreOpe BXOAST TaKkKe JalbHeWIee pa3BUTHE aIrOPUTMUYECKOTO MBIIICHUS,
HEO0X0/MMOTro, B YAaCTHOCTH, ISl OCBOEHHs Kypca HMH(OpPMAaTHKH, W OBJaJEHHE HaBBIKAMU
JNeIyKTUBHBIX paccyxkneHuit. [IpeoOpazoBaHre CHMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTHIO
BOOOpaKeHUs1, CIIOCOOHOCTEH K MaTEeMaTHYECKOMY TBOPYECTBY.



Conepxxanve  (QyHKIMOHAIBbHO-TpaQUUYECKON  JIMHUM  HALEJIeHO Ha  IOJy4eHHe
o0ydJaronuMucs 3HaHUH 0 PYHKIUAX KaK BaXKHEHUIIEH MaTEeMaTUYECKONW MOJICTH JIJIsl OTIMCAHUS U
WCCJICIOBAHMSI Pa3HOOOPA3HBIX MPOIECCOB W SBIEHUU B mpupoae u oOmectBe. M3ydenue
MaTepuaia CHOCOOCTBYET Ppa3BUTHIO Yy OOYyYaIOIMUXCSA YMEHHS HCIOIb30BaTh pa3InYHBIC

BBIPA3UTEIbHBIC CPEJCTBA S3bIKA MAaTEMATUKH — CIIOBECHOT'O, CHMBOJIMYECKOTO, rpaduueckoro,
BHOCHT BKJIaJl B JOPMUPOBAHUE MPEACTABICHUI O POJIM MAaTEMAaTHKU B Pa3BUTUHU LUBUIN3ALUU U
KYJIBTYPBI.

YrnyOnéHuslii  Kypc  anreOpbl  XapaKTepU3yeTcsl H3Yy4YeHHEM  JOMOJIHHUTEIHHOTO
TEOPETUYECKOIO alapara v CBI3aHHBIX C HUM METOJIOB pPEIlIeHus 3a/1a4. Aredpa SBIsSETCS A3bIKOM
JUISI OTIMCaHUsl 00BbEKTOB U 3aKOHOMEPHOCTEH, CITY>KUT OCHOBOM MaTeMaTHUYE€CKOI'0 MOAECTUPOBAHUS.
[Ipu 3TOM camu OOBEKTHI MAaTEeMAaTUYECKUX YMO3AKIIOUCHHUA U MPHUHSTHIE B anreOpe mpaBuia ux
KOHCTPYMPOBAHUS CIOCOOCTBYIOT (OpPMUpOBaHUIO YMEHHUH OOOCHOBBIBAaTH U JOKa3bIBATh
CYXKICHHS, Pa3BUBAIOT MAaTEMATHUECKYI0 MHTYHUIIHIO, KPATKO W HATJISJIHO PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOCHU U yuaT X IpUMEHEHHUI0. TeM caMbIM anredpa 3aHUMAaeT OJHO U3 BEAYIINX
MecT B (POPMHUPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIIJICHUS 00yYarOIIHUXCsl.

CormacHo yueOHOMY TIaHy B 7-9 Kjaccax m3ydaeTcsi yaeOHbIH Kypce «Anredpay, KOTOPBIi
BKIIIOYAET CJICIYIOIINE OCHOBHBIC paslensl coaepxkaHus: «YUucina ©  BBIUUCICHHSY,
«AnreOpanyeckue BEIpAKEHU», «Y paBHEHUS U HEpaBeHCTBay, « DyHKIUNY.

Ha uzyuenue yueOHOro Kypca «Anredpa» orBoaurcs 408 gacos: B 7 kiacce — 136 yacoB
(4 gaca B Henenmo), B 8 kiacce 136 yacoB (4 vaca B Hemenmo), B 9 kimacce — 136 yacoB (4 vaca B
HEJIEITIO).

COJIEP)KAHUE VYYEBHOI'O KYPCA <«AJI'EBPA. YIJYBJEHHBIA
YPOBEHDb»

7 KJIACC

Yucyia 1 BLIYUCTIECHUS

Panmonaneubie uyucna. CpaBHEHHE, YNOpSAOYMBAHUE W apUPMETHUYCCKHE ICHCTBUS C
palMoHaNIBHBIMU yucaaMu. YuciaoBas npsimasi, MOJyJIb YHUCIIA.

Crenenb ¢ HaTypaldbHBIM I[IOKa3aTeleM W €€ CBOWCTBA. 3alUCh YWCIAa B JECATUYHOU
MMO3HUITMOHHOM CHCTEME CUMCIICHHS.

Pemienue TeKCTOBBIX 3a1au apupMeTHdeckuM crocoOoM. Pernenue 3amad U3 peaabHOR
MPaKTUKHU HA 9aCTH, Ha JPOOH, HA IPOIEHTHI, TPUMEHEHNE OTHOIICHHUH U MPOTIOPIIMIA TTPH PEIICHUH
3a/1a4, pelieHre 3a1a4d Ha JABIKEeHUE, padoTy, MOKYIKH, HAJIOTH.

JemumocTs nenbix yucei. CBOMCTBa ASTUMOCTH.

[Ipoctoie u cocraBHble yncia. YETHbIE U HEUETHBIE uncna. [IpusHaku qenumoctu Ha 2, 4, 8,
5,3,6,9,10, 11. Ilpu3zHaku 1eTUMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YHCEI IPU PEIICHUH 3a71a4
C IPAKTUYECKUM COJIECPIKAHUEM.

HauGonpmmii oOmuii AenuTens ¥ HaWUMEHbIIEe oOIIee KpaTHOEe ABYX 4ucen. B3aumMHo
npocteie uncia. Anroputm EBkiuna.

Jlenenne ¢ octaTkoM. ApudMeTHUIECKHE ONepaIiiy Hajl OCTaTKaMHu.

Auredpanyeckue BbIPasKeHUs!

Bripaxkenne ¢ nmepeMeHHbIMH. 3HAUYEHHE BBIpAXXEHUsA C NepeMeHHbIMU. lIpencraBienue
3aBUCHUMOCTHU MEXK]y BETUYMHAMH B BHJI€ (DOPMYIIBI.

ToxnectBo.  ToxaecTBeHHbIE  MpeoOpa3oBaHUs — aNreOpandecKuX  BBIPAKCHHH.
JlokazaTelIbCTBO TOXKICCTB.

Onnounensl. OgHOWIEH cTaHAAPTHOTO BUAA. CTENEeHb OJHOYJICHA.

Muorounensl. MHorouneH crangaptHoro Buja. CreneHb MHoroujeHa. ClioxeHue,
BBIYMTAaHUE, YMHOXXCHHE W JIeJICHHEe MHOTOWICHOB. [IpeoOpa3oBaHue IENOro BBIPAKEHUS B
MHorouwieH. Kopuu MHOrousnexa.



@opMysbl COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CYMMBbl M KBaApaT pa3HOCTU ABYX
BBIpaXXEHHI, KyO CYMMBI U Ky0 pa3HOCTH ABYX BBIPa)KEHUH, pa3HOCTb KBAJPaTOB JBYX BBIPAXKECHUH,
IIPOM3BEACHUE PA3HOCTU M CYMMBI JIBYX BBIPAKEHHM, CyMMa U Pa3HOCTh KyOOB JBYX BBIPA)KCHUH.

Pa3znoxeHne MHOrouwieHa Ha MHOXHUTENTU. BblHeceHune oOLIero MHOXHUTENS 3a CKOOKH.
Meroz rpynnupoBKH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHenue ¢ oxHoil mepemeHHOW. KopeHb ypaBHeHus. CBoOlcTBa ypaBHEHUH C OJHOMU
NepeMEHHON. PaBHOCUIILHOCTh YpaBHEHUW. YpaBHEHHUE KaK MaTeMaTH4ecKas MOJEIb PealbHOU
CUTYallUH.

JluHeitHoe ypaBHEHHE C OJHOM MepeMeHHOM. UMCI0 KOpHEW JMHEHMHOTO YpaBHEHUS.
Pemienue TeKCTOBBIX 3aJady ¢ NOMOLIBIO JIMHEWHBIX YpaBHEHUW. JIMHEWHOE ypaBHEHUE,
coziepaKaliee 3HaK MOJYJIA.

VYpaBHeHHe C JByMs TIepeMeHHbIMH. [paduk JHMHEHHOro ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTeMBbl JTUHEWHBIX YpaBHEHHMH C ABYMs NepeMeHHbIMH. [ 'paduueckuii MeTon
peueHusl CUCTEMBI JIMHEHHBIX YPAaBHEHUM C IBYMs II€pEMEHHBIMU. PellleHne cucreM JIMHEHHBIX
YPaBHEHUH C IBYMS MNEPEMEHHBIMH METOJOM IOACTAHOBKH M METOJOM ciokeHHs. Cucrema IByX
JIMHEHHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU KaK MOJIE/b PEAIbHON CUTYALUH.

DOyHKIUT

Koopaunata touku Ha mnpsmoil. UmucioBble NpoMexyTKd. PaccTosHue Mexay AByMs
TOYKAMU KOOPJAUHATHOU MPSIMOIA.

[IpsmoyronpHas cucremMa KOOpAMHAT. AOcuucca W OpIuHAaTa TOYKM Ha KOOPAMHATHOMN
miockoctu. Ilpumepsr rTpadukoB, 3amaHHBIX Gopmynamu. YUrteHune rTpadUKOB peaTbHBIX
3aBUCUMOCTEH.

OyHKIHMOHATbHBIE 3aBUCUMOCTU MeXIy BenuunHamu. [lonstue dyHkuuu. OyHKIUS Kak
MaTeMaTHuecKass MoOJeib peajbHoro mpouecca. OOmacTe ompeneneHuss U 00JIaCTh 3HAYCHUH
dbyakuun. CriocoOw! 3amanus Gyaknuu. ['paduk dyakmuu. [loHATHS MakcUMymMa U MUHUMYMa,
BO3PACTaHMA U YOBIBAaHUS Ha PUMEPAX PeabHBIX 3aBUCUMOCTEH.

Jlunetinas Qynkius, e€ cBoiictBa. ['paduk muHeinoi ¢pynkuun. ['paduk Gyakuuu y = |X|.
Kycouno-3anannbie pyHKINU.

8 KJIACC

Yucia v BBIYUCTCHUA

KBagparupie xopHH. ApudMeTHUECKHIl KBaIpaTHBIH KOpPEHb M €ro cBoicTBa. [loHsTHE
UpPpALMOHATIBHOIO 4ucia. JledcTBus ¢ uppauuoHadbHbIMM unciaamu. CBoicTBa IEHCTBUN ¢
MPPALMOHAIBHBIMU YKciiaMUi. CpaBHEHUE UPPALIMOHATIBHBIX YUCEN.

[IpeacraBieHus: 0 pacHIMPEHUSX YUCIOBBIX MHOXKECTB. MHOKECTBA HATYpPaJIbHBIX, LIEIBIX,
palHOHAIBHBIX, ACUCTBUTENBHBIX yuces. CpaBHEHUE yKcell. YUCIOBbIE MPOMEKYTKH.

HeiictBus ¢ octatkaMu. Octatku creneHell. [IpuMeHeHne ocTaTKOB K pELIEHUIO YPAaBHEHHM
B LIEJIBIX YMCJIAX U TEKCTOBBIX 3aJad.

Pa3zmMepbl 00bEKTOB OKPYIKAIOIIET0 MUPA, JITUTEILHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHpE.
CrangapTHBIN BT YKCTIA.

Auredpanyeckue BbIPasKeHUs!

Anrebpanyeckast ApoOb. [lomycTumble 3HaYEHUS NMEPEMEHHBIX B JIPOOHO-PAIMOHANBHBIX
BeIpaskeHUsIX. OCHOBHOE CBOMCTBO ayireOpandeckoit 1poou. CioxeHue, BBIlYUTaHHE, YMHOKCHHE U
JelieHUe aredpandeckux apooeid. Brimenenue menoi yactu anredpandeckon Jpoou.

PanmonaneHbie  BbIpaxkeHHS.  TOXIECTBEHHBIE  MPEOOPa3OBaHUS  PANMOHAIBHBIX
BBIPAXKEHHUI.

JlomycTuMble 3HAYEHUS MEPEMEHHBIX B BBIPAKEHUSAX, COJACPKANIMX apu(PMETHUICCKHE
KBaJpaTHble  KOpHU.  ToxknecTBeHHble  MpeoOpa3oBaHMsI  BBIPAKEHUH,  COAEpKaIIUX
apudmeTHuecKre KBaIpaTHBIE KOPHHU.

Cremnens ¢ 11eM16IM TIOKa3aTesneM u € cBoicTBa. [Ipeobpa3oBaHue BeIpaXEHUH, COAEPIKALTUX
CTETEHMU.



YpaBHeHUS M HEPABEHCTBA

KBanpatnoe ypaBHenue. ®dopmyna KopHeH KBaapaTHOro ypaBHeHHs. KommdecTBo
JICHCTBUTEIIBHBIX KOpHEH KBaJpaTHOIO ypaBHeHHs. Teopema Buera. YpaBHeHus, CBOAMMBIE K
JMHENHBIM YPAaBHEHUSM WIM K KBaJIpaTHbIM ypaBHEHUsIM. KBagpaTHOEe ypaBHEHHE C MapaMETPOM.
Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO KBAaPATHBIX YPAaBHEHUH.

JlpoGHO-panioHanbHbie  ypaBHEHHs. PemieHne ApoOHO-parMOHAIBHBIX  YpPaBHEHUH.
Pemienne TEKCTOBBIX 3ajad C MOMOINBIO APOOHO-pAllMOHAIBHBIX ypaBHeHUH. ['paduueckas
WHTEpIpETALMs YPABHEHHM C IBYMs IIEPEMEHHBIMU.

UYucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoi. Ctporue u HecTporue HepaBeHCcTBa. CII0KEHUE U YMHOKEHUE
YHCJIOBBIX HEpaBeHCTB. OLleHMBaHUE 3HAUEHUs BbIpaXxeHUs. [loka3aTenbcTBO HEPABEHCTB.

[ToHsiTue O pemieHMH HEPABEHCTBA C OJIHOW MEepeMEHHONW. MHOXXECTBO pelIeHUH
HEpaBEHCTBA. PABHOCWIIbHBIE HEPABEHCTBA.

JIuHeitHOe HEepaBEHCTBO C OJHOM MEPEMEHHOW M MHOXXECTBa €ro peuieHui. Penienue
JMHENHBIX HEPABEHCTB C OJJHOU nepeMeHHONW. CHCTEMBI U COBOKYITHOCTH JINHEHHBIX HEPABEHCTB C
OJHOIN TMepeMeHHOW. PelmeHne TEKCTOBBIX 3a7ady C MOMOIIbIO JUHEWHBIX HEPABEHCTB C OIHOM
[IEPEMEHHOM.

DOyHKIUT

OO6nacte ompeneneHuss ¥ MHOKECTBO 3HaueHU (QyHKIuH. CriocoObl 3amaHust GyHKIUH.
I'padux ynkiuu. Urenune cBoiicTB GyHkimu mo e€ rpaduky. [Ipumepsl rpadukoB GyHKIHM,
OTPaKAIOIIUX peabHbIE POLECCHI.

Jluneiinas ¢pyakums. @yHKINMH, OMUCHIBAIOIINE TPSIMYIO U O0OPaTHYIO MPOMOPIIMOHATHHBIC
3aBHCUMOCTH, UX IrpauKu.

k y
Oynxmun y = axZ, y = x2 + b, y =X, y =[x|, y=vx , y=— 1 nx cBoiictsa. Kycouno-3aannbie
byHKIHH.

9 KJIACC

Yuciia v BbIYMCTICHUSA

Kopenb N-i crenenn u ero csoiicTBa. CTeneHb € palMOHAIBHBIM IIOKa3aTeleM U €€
CBOMCTBA.

Auredpanyeckue BbIPasKeHUs!

ToxxmecTBeHHBIE TPEOOpPa30BaHUs BBIPAKECHUM, COJEpKAIMUX KOPEHb N-ii  CTETCHHU.
ToxnecTBeHHble TPeoOpa3oBaHUS BBIPAKECHUH, COJEPXKAIIUX CTENEHb C palMOHAIBHBIM
MIOKa3aTeJEM.

KBanpatnsiii TpéxuneH. KopHu kBagpaTtHoro TtpéxuieHa. Pa3znoxkeHue KBaapaTHOIO
TpEXUJICHA HA JIMHEWHBIE MHOKHUTEIIH.

YpaBHeHUS M HEPABEHCTBA

bukBagpatueie  ypaBHeHus. [Ipumepsl  HpUMEHEHUH  METOJOB  PaBHOCHUIIbHBIX
npeoOpa3oBaHMii, 3aMEHbI IEPEMEHHOM, TpadUIecKoro MeTo/1a MPY PEIICHUU ypaBHEHUH 3-i u 4-
1 CTeneHen.

Pemenue npoOHO-panoHaIbHBIX YpaBHEHUH.

Pemenne cucrem ypaBHEHHMH C JIBYMs INEpEeMEHHBIMHU. PellleHue mnpoCTeHIIMX CUCTEM
HEJIMHEHWHBIX YpaBHEHHH C JBYMs TEpEMEHHBIMHU. ['paduyeckuii MeTOj PEIICHHS CHCTEMBI
HEJIMHEWHBIX ypaBHEHUH ¢ ABYyMsl nepeMeHHbIMU. CHcTemMa ByX HEIMHEWHBIX YPAaBHEHUH C IBYMS
MIEPEMEHHBIMH KaK MOJIETb PEAIbHON CUTYALNH.

Uucnosble HepaBeHCTBA. PellleHne TMHENHBIX HEpaBEeHCTB. [[0Kka3aTeIbcTBO HEPABEHCTB.

KBanpaTHble HepaBeHCTBa ¢ OJHOW MepeMeHHOW. PemnieHne KBaJIpaTHBIX HEPABEHCTB
rpadu4ecKkuM METOJOM U METOAOM HWHTEPBAIOB. METOJ HUHTEPBAJIOB JJS PALMOHAIBHBIX
HepaBeHCTB. [Ipocreiiirie HepaBeHCTBA € MAPAMETPOM.

Pemenue TeKCTOBBIX 3aJa4 C IOMOIIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.



HepaBenctBo ¢ aBymsi mepemeHHbIMH. PenieHue HepaBeHCTBa C JIByMs IEPEMEHHBIMHU.
CucreMbl HEpaBEHCTB C ABYMs NepeMeHHbIMU. ['padmyeckuii METo] pelieHusl CUCTEM HEPaBEHCTB
C ABYyMs IEPEMEHHBIMH.

DyHKUMH

Oynknusa. CBoicTBa GyHKINN: HYIH (DYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA (DYHKITUH,
POMEXYTKH BO3paCTaHUs U YObIBaHMS (DYHKIMHU, YETHBIC U Heu€THBIE (DYHKIMM, HAUOOJbILEE U
HauMEHbIIIee 3HAYCHUS PYHKIIUH.

KBangparuunas ¢pyHkuus u e€ cBoiicTBa. Mcnonp3oBaHNe CBOMCTB KBaIpaTUYHON (QYHKIUU
s pemeHust 3amad. [loctpoenuwe rpaduka kBaapatuyHor GyHkmuu. [lomoxenue rpaduka
KBaJPaTHYHOM (PYHKIUHU B 3aBUCUMOCTH OT €& ko unuentos. I'paduku Gynkmuii y =ax?, y = a(x
—m)?u y = a(x — m)? +n. Iloctpoerue rpaduKoB GyHKIMH ¢ MTOMOIIBIO MPEOOPA3OBAHMUIA.

JpoOHo-nuneitnas ¢pynkuus. MccnenoBanue ¢yHKITHA.

®Oynkiws Y = X" ¢ HATYpaIbHBIM MTOKa3areneM N U e€ rpaduk.

YucnoBbie NOCTEA0BATEIBLHOCTH U NPOTPecCHm

IToustue YHCIIOBOU OCJIEN0BATEILHOCTH. Koneunrie Hu OECKOHEUYHEBIE
nocieaoBarenbHoCcTH.  OrpaHHuYeHHas IOCJIEN0BaTENbHOCTb. MOHOTOHHO — BO3pacTarolias
(yOwIBaromiasi) mociaenoBaTebHOCTh. CrocoObl 3afaHusl TOCIEAOBATEIIBHOCTUA: OMHUCATEIIBHBIMN,
TaOJIMYHBIN, C TTOMOIILIO0 (POPMYIIBI N-TO YieHa, PEKYPPEHTHBIN.

Apudmerrndeckas u reomeTpuieckas nporpeccun. CBOWCTBa WICHOB apu(PMETHIECKON U
reoMeTpuueckoil mporpeccuid. DopMynbl N-ro uYjgeHa apu@METHUECKOM U TeOMeTpPUYECKOU
nporpeccuii. DOpMyabl CyMMBI TEPBBIX N WICHOB apu(PMETUYECKOH UM TeOMETPHYECKOU
nporpeccuil. 3aaun Ha MPOLIEHTHI, 0AHKOBCKHE BKJIA/IbI, KPEIUTHI.

[IpencraBieHre O CXOAMMOCTH IOCIEIOBAaTEIbHOCTH, O CYMMHPOBAaHUU OECKOHEYHO
yOBIBaIOIIEH reOMETPUUECKOI IPOTPECCHH.

Merton MmaremaTuueckoi mHAYyKIMU. [IpocTelime npuMepsl.

IINTAHUPYEMBIE  PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA. YTJIYBJIEHHBIN YPOBEHb»

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE Pe3yJabTaThl OCBOCHHS MPOrpaMMbI 10 MaTEMAaTUKE XapaKTepU3yIOTCsS B
YacTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

NPOSIBJICHWEM HWHTEpeca K TMPOIUIOMY | HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOLICHHEM K JOCTH)KEHUSM POCCUMCKHX MAaTeMaTUKOB M POCCHUMCKOH
MaTeMaTHYECKOW IIKOJIBI, K MCIOJIB30BAHHUIO ITHX IOCTHKCHUN B IPYTUX HAayKax WM MPHKIIAIHBIX
chepax;

2) rpasKIaHCKOT0 M TIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA W pEalM3aldd €ro Ipas,
NPeICTaBICHUEM O MATEMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3ITUYHBIX CTPYKTYD, SBICHHIA,
IpoIelyp TPaXJIaHCKOT0 00IIEeCTBa (HapuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYX/IEHUIO
ATHYECKUX TPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTH)KEHUH HayKH, OCO3HAHHEM
BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TPYy/10BOr0 BOCIIMTAHUS

YCTAaHOBKOW Ha AKTUBHOE y4YacTHE B PEIICHUM IMPAKTHUYECKUX 3a/ad MaTeMaTU4eCKOH
HAIpaBJICHHOCTH, OCO3HAHMEM BaXKHOCTH MAaTEMAaTHYECKOTO OOpa3oBaHHs Ha MPOTSHKEHUU BCEH
KHU3HHU Ui YCHEITHONW Mpo(ecCHOHANBHON AesITeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM M ITOCTPOSHUEM WHAMBHYyaTbHON TPAeKTOPHH 00pa30BaHUS M KU3HEHHBIX
IUTAaHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:



CIIOCOOHOCTBIO K JMOIMOHANFHOMY M JICTETHUYECKOMY BOCHPUATHIO MaTEMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHUH, pacCyKIeHUHN, YMEHUIO BUJETh MaTeMaTHYEeCKIEe 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTEH HAYYHOTO MO3HAHMSA:

OpHCHTAIe B JESITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IPEICTABICHHNA 00
OCHOBHBIX 3dKOHOMCPHOCTAX pPa3sBUTHUA YCJIOBCKA, IMPUPOAbI U OGH.IGCTBa, IIOHUMAaHUEM
MaTeMaTHYECKOW HayKh KakK cdepbl UYeloBEYEeCKOH MesATENIbHOCTH, JTamoB e¢ pa3sBUTHI W
SHAYUMOCTHU JIA pa3BUTUA HHUBUWIMU3ALIUH, OBJIAACHUCM A3BIKOM MATCMATUKU U MaTeMaTHYEeCKON
KyJbTypOH KaK CpEACTBOM TIO3HAHUS MHpa, OBJAJCHUEM HAaBBIKAMHU WCCIIEI0BATEIHCKON
JACATCIIbHOCTH,

6) puzuyeckoro  BoCHUTAHHUs, (OPMUPOBAHMA  KYJbTYpPbl  30POBbSI M
IMOLUMOHAIBLHOTO 0JIArOMOJTyqusi:

TOTOBHOCTBIO TPHMEHSITh MaTEMATUICCKHE 3HAHUS B HHTEPECaxX CBOETO 3/I0POBbS, BEICHUS
310pOBOTO 00Opa3a KU3HHU (3A0POBOE MHUTAHHE, COANIAHCUPOBAHHBIN PEXUM 3aHSATHUN M OTIbIXA,
perynsipHasi ¢u3MYecKass aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBbIKa pedIIEKCHH, NMPU3HAHHEM
CBOETO IMpaBa Ha OMIMOKY U TAKOTO K€ TpaBa JPYTroro 4eJ0BeKa;

7) IKOJIOTHYECKOTO BOCTIUTAHMUSI:

OpI/IeHTaHI/Ieﬁ Ha TPUMCHCHUC MATCMATUUCCKHUX 3HAHUU IJI pClICHUA 3alad B 06J'IaCTI/I
COXPaHHOCTH OKpYJKaroIield Cpeabl, TUTAHUPOBAHMS TIOCTYIIKOB W OIEGHKH HX BO3MOXKHBIX
MOCIEACTBHIA ISl OKPYXKAIOIIEH Cpelbl, OCO3HAHHEM TJIO0AILHOTO XapaKTepa SKOJIOTHYEeCKHX
po0JIeM U yTeH UX PEIICHHS;

8) amanTanuu K U3MEHSIOIHUMCS YCJIOBHSAM CONHAIbHOI M MPUPOTHOM Cpebl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATEIbHOCTH, B TOM YHCIIE YMEHHUE YYUTBCA Y APYIHUX
JrO/Ied, MPHOOpETaTh B COBMECTHOM NEATETLHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIMH W3
OIIbITA APYIUX;

HEOOXOJUMOCTEI0O B (DOPMUPOBAHMHM HOBBIX 3HAHHH, (OPMYIUPOBATH HWICH, TOHSITHSA,
THUIIOTE3bI 06 O6’beKTaX " SBJICHUAX, B TOM YHUCJIC paHCC HCHU3BCCTHLIX, OCO3HABAThH ,Z[eq)I/II_II/ITBI
COOCTBEHHBIX 3HAHHW ¥ KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATE CTPECCOBYIO CUTYAITHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEP, KOPPEKTUPOBaTh NpPUHUMAEMbIC PEIICHUS W JEHCTBUS,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHSI MPOTrpaMMbl MO MaTeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBaHusi y oOywaromerocst OyayT c(opMUpOBaHBI MeTanmpeAMeTHbIE Pe3yJabTaThl,
XapaKTepU3YIOMIMeCs]  OBIAJCHUEM  YHHBEPCATbHBIMH  IMO3HABATEIbHBIMU  JCHCTBHSIMH,
YHHUBEpPCAIbHBIMA KOMMYHUKATUBHBIMH JIEUCTBUSMU U YHUBEPCAJIbHBIMHU PErYISTUBHBIMU
JIEUCTBUSMMU.

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble JJornyeckue aeicTBuA:

BBISBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHYECKUX OOBEKTOB,
MOHSATUHN, OTHOIICHUH MEXy TOHATUAMH, (POPMYITUPOBATH ONIPEICTICHUS TIOHITHI, YCTaHABINBATh
CYIIIECTBEHHBIA MPHU3HAK KIACCH(PUKAIMU, OCHOBAHUS JJIsi OOOOIICHHUS U CPAaBHEHUS, KPUTEPUU
MPOBOJUMOI0 aHAJIN34;

BOCIIPUHUMATH, (OPMYIUPOBATh W MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIBHBIE H
OTpHUIIATENIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIC,

BBISBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M TPOTHBOpEYHsl B (pakTax,
JIAHHBIX, HAOJIIOICHHUSIX U YTBEPIKICHUIX, IPEAJiaraTh KPUTEPUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYHIA;



JIeNaTh BBIBOJBI C HUCIOJIB30BAaHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

pa3buparh JOKa3aTEbCTBA MAaTEMATHUYECKUX YTBEPKIEHUH (TMpsSMbIE U OT MPOTUBHOTO),
IPOBOAWTH  CAMOCTOSITENIBHO  JIOKA3aTelbCTBA  MaTeMaTU4YecKuX  (PakToB, BbICTpauBaTh
apryMeHTalli0, TPUBOAUTH TPUMEPHl U KOHTPIPHUMEPHI, MPUMEHATH METOJ MaTeMaTHYeCKON
WHIYKIIHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS;

BBIOMPATH CIIOCO0 pereHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3soBble ucciienoBare/ibCKie AeHCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUs, GOPMYyIUPOBAThH
BOTIPOCHI, PUKCUPYIOILIUE MPOTUBOPEUNE, MPOOIEMy, CAMOCTOSATEIHHO YCTAaHABINBATH HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

MPOBOANTH MO CAMOCTOSITENIbHO COCTaBICHHOMY IUIAHY SKCIIEPUMEHT, UCCIEIOBAHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 00 BEKTOB MEXKTY COOOM;

CaMOCTOSITENTLHO (OPMYIIMPOBATh 00OOIIEHUS W BBIBOJABI MO pe3yJbTaTaM MpPOBEAEHHOTO
HAOMIO/IEHUs, MCCIIEOBAHUS, OKCIIEPUMEHTa, OIEHMBATh JIOCTOBEPHOCTh  IMOJIyYEHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

MIPOTrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIUH, JAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1auH;

BEIOMpATh, AHATU3UPOBATH, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHOOPMAIUIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BEIOMpaTh QopMy TpeICTaBICHHUS WH(DOpPMAMM U WUTIOCTPUPOBATH PEIIaeMbIe 3aJaqd
CXEeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUSIMU;

OLICHUBATh  HAA&KHOCTh WHPOPMAIMU  TI0  KPUTEPHSIM, TPEAJIOKECHHBIM WU
c(hOpMyJIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHnKaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe TeiiCTBHUS

BOCIIPUHUMATh U (QOPMYIHPOBATH CYXKJCHHS B COOTBETCTBUU C YCIOBUSMHU U IICISIMU
oO1IeHMsl, ICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCHbMEHHBIX TEKCTaX,
JaBaTh TOSICHEHUS IO X0y PEIICHUS 3a/1a4¥, KOMMEHTHUPOBATh MOyUYECHHBIH PE3yIbTaT;

B XOJie OOCYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOJIEMBI,
perraeMoil 3ajauu, BBICKA3bIBATH WICH, HAICJICHHBIC HA TIOUCK PEIICHHUS, COMOCTABISATH CBOH
CYXKICHHS C CYKICHUSIMHU IPYTHX YYaCTHUKOB JUaiora, oOHapyKHWBaTh pa3inyMe M CXOICTBO
NO3HLIUH, B KOPPEKTHOU popme HOopMyTHUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS,

MPENICTaBIATh PEe3ylbTaThl PELICHHUS 3aJaud, SKCIEPUMEHTAa, HUCCIIEOBAHMS, IMPOEKTa,
CaMOCTOSITENIEHO BBIOMPATh (hOpMaT BBICTYIJICHHUS C YYETOM 3aJad MPE3eHTALUU U OCOOCHHOCTEN
ayJUTOPUH;

MOHUMATh W HCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAUBHIYAILHOW pabOThI mpH
pelieHnd y4eOHBIX MaTeMaTHMYeCKHUX 3a/Jay, MPUHUMATh IeJlb COBMECTHON JIeATENbHOCTH,
TUTAHUPOBATh OPTaHU3AIUI0 COBMECTHOW pabOThI, pacmlpeeNsaTh BHIBI padoT, JOTrOBapUBATHCS,
00CyX1aTh MPOIIECC U Pe3yJabTaT paboThl, 00001aTh MHEHHSI HECKOJIBKUX JIIOJICH;

Y4acTBOBaTh B TPYINIOBBIX (opmax palboThl (0OCykIeHHsS, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIMOJIHATH CBOIO YaCTh paOOThl U KOOPAMHUPOBATH CBOU JACUCTBUS C APYTUMU
YJIeHaMH KOMaH]Ibl, OIICHUBATh KA4€CTBO PE3yJbTaTa U KAYECTBO CBOETO BKJIa 1a B OOIIHI pe3ylIbTaT
10 KpUTEpUsIM, CHOPMYITHPOBAHHBIM yYACTHUKAMU B3aUMOJCHCTBHUS.

PeryasiTuBHbI€ YHUBeEPCAJIbHbIE YYeOHbI€ 1eCTBUSA

Camoopranmu3anus:

BBISIBJISITH IPOOJIEMBI JJIsl PEILICHUS B )KU3HEHHBIX U YU€OHBIX CUTYallUIX, OPUEHTHPOBATHCA
B Pa3IMYHBIX MOAXO0AaX MPUHATHUS PEIICHUN (MHIMBUIYyAIbHOE, TPYIIIOBOE);



CaMOCTOSITENILHO COCTABJIATh IJIaH, aJITOPUTM pEIIeHUS 3a71a4yH (UM ero 4acTh), BHIOMPATh
crnoco0 pemeHuss ¢ y4E€TOM MMEIOLIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C yU€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEIEKT:

BJaJIeTh CHOCOOAMHM CaMOIPOBEPKH, CAMOKOHTpOJIA Tpoliecca M pe3yibTara perieHus
MaTeMaTHYeCKOM 3a/1aun, CAMOMOTHBALIUU U peQlIeKCUH;

IIPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPH DPELIEHUH 3aa4Md, BHOCHUTH
KOPPEKTHBBI B ICATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIEHHBIX OIINOOK, BBISBICHHBIX
TPYIHOCTEH;

OLICHUBATH COOTBETCTBHE PE3YJIbTaTa ACSATEIBHOCTH IOCTAaBICHHOM LENH W YCJIOBHUAM,
OOBSICHATH MPUYUHBI JOCTHKCHUS WM HEJOCTIKEHUS IIeNTH, HAXOJUTh OIIMOKY, AaBaTh OLICHKY
MpUOOPETEHHOMY OTIBITY;

BBIp@XaTh HMOLMHM MPH H3YyYCHUH MATEeMaTHYECKUX OOBEKTOB M (PAKTOB, [JaBaTh
SMOLIMOHAIBHYIO OLICHKY PEIICHUS 3aJa4H.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B7 KkJacce oOy4JarOuuics TMOJYyYUT CIACAYIOIMHUE TMPEIMETHBIE
pe3yabTaThI:

Yucsia v BbIYUCTICHUA

Panmonanbabie yucia.

[TepexomuTh OT omHOM (hOpPMBI 3amucH YHceN K Apyroi (mpeoOpa3oBBIBATH IECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO APOOB).

Hcnonb30BaTh MOHSATHUS MHOXKECTBAa HATYPAJIbHBIX YHCEN, MHOXKECTBA LEIBbIX YHCET,
MHOKECTBA pAI[MOHATBHBIX YHCEJN TpPU PEUIeHUH 3a]ad, MPOBEACHUM PACCYKICHUN U
JIOKa3aTeIbCTB.

[Tonumats 1 0OBACHATH CMBICH MO3ULIMOHHON 3aMMCH HATYPAJTILHOTO YUCIIA.

CpaBHHBATh U yNOPSAIOUYUBATH PALIMOHATBHBIE YHCTIA.

BoimonHATh, coderas yCTHbIE M NMUCBMEHHBIE NPUEMBI, apupMeTHUecKUe ACHCTBUS C
palMOHAIBHBIMM 4YMCIIAMM, MCIIOJIb30BaTh CBOMCTBA YWCEI W IpaBUia JCHUCTBUM, INPUEMBI
PalMOHATILHBIX BBIYUCICHUH.

BoInonHATE AEHCTBUSA CO CTETIEHSIMU C HATypalbHBIMH MOKA3aTESMU.

HaxoauTh 3HaueHus YMCIOBBIX BBIPAXEHH, COJIEpKaIINX palliOHAIbHbIE YHCIIA U CTEIEHH
C HATypallbHBIM TIOKa3aTelieM, MPUMEHITh Pa3HOOOpa3Hbie CIOCOObI M TMPUEMBI BBIYUCIICHUS,
COCTaBJISITh U OLEHUBATh YHMCIIOBBIC BBHIPAKEHUS MPHU PELICHUU MPAKTHUUECKUX 3a]ad M 3a1ad U3
JPYTruX y4eOHBIX IPEAMETOB.

OKpyrJIsITh YUCNA € 3aJJaHHOM TOYHOCTHIO, a TAaKXK€ MO CMBICIY NMPAKTUYECKOW CHUTYyallHH,
BBITIOJIHAITh TPUKUJKY U OLEHKY pe3yibTaTa BBIYUCICHUHN, OIEHKY 3HAYEHUM YHMCIIOBBIX
BBIPQXXEHHI, B TOM YUCIIE IPU PEIICHUN TPAKTUUECKUX 3a7au.

Pemarp TekcToBbIe 3a1auu apu(PMETUYECKUM CIIOCOOOM, HCIIONH30BATh TAOJHIIBI, CXEMBI,
YepTexXH, PYrue CpeiCTBA MPEICTaBICHUS JaHHBIX MPU PELIICHUH 3a/1a4.

Pemate mnpakTHKO-OPUEHTUPOBAHHBIE 3a/1aud, CBA3aHHbIE C OTHOIICHUEM BEIUYMH,
MPOMOPLUOHAIEHOCTBIO BEIMYUH, IPOLIEHTAMH, UHTEPIPETUPOBATH PE3yIbTaThl PEIICHUS 3a/1a4 C
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBHEKTOB.

JemnumocTsb.

Jloka3bIBaTh U MPUMEHATH IIPU PEIICHUH 3a]a4 MPU3HAKU JenuMocTu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3HaKu JETUMOCTH CYMMBI M IPOU3BEACHUS LIEJIBIX YHCE.

PacknanpiBaTh Ha MHOXKUTENIHN HATYpaJlbHbIEC YUCIIA.

CB0OOIHO OTEepUpOBaTh MOHATHAMH: YETHOE YHCIO, HEUETHOE YMCIIO, B3AUMHO MPOCTHIE
qyucia.

Haxomute HamOonpmmii OONIMI JEIUTENh W HAWMMEHBIIEE 00IIee KpaTHOE YHCET H
UCIIOJIb30BaTh UX MPU PEIICHUH 3a]a4, IPUMEHSTh alroput™ EBknnaa.



OnepupoBaTh NOHATHEM OCTATKa I10 MOJYJIIO, IPUMEHSATH CBOMCTBA CPABHEHUI 11O MOTYJIIO.

AsiredOpanyeckue BbIpasKeHU sl

BoipaxkeHusi ¢ nepeMeHHBIMH.

Hcnonp3oBaTh aredpanveckyro TEPMUHOJIOTHIO U CUMBOIIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOCHHMS y4eOHOTO MaTepuaia.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKCHUN MTPH 3a/1aHHBIX 3HAYCHUSX TEPEMEHHBIX.

Vcnonb30BaTh TOHSATHE TOXAECTBA, BBINOJIHATH TOXICCTBEHHBIE IPeoOpa3oBaHUs
BBIpaXXCHHI, TOKa3bIBaTh TOX/IECTBA.

MHoOrouyieHsl.

BoimonuaTe npeoOpa3oBaHusl 1I€JI0OT0 BBIPAKEHUSI B MHOTOWIEH NMPUBEICHUEM I0I00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BommonuaTe AeiicTBusl (ClIOXKEHHE, BBHIYMTAHHWE, YMHOXXEHHE) C OJHOUJICHAMH U C
MHOTOYJICHAMH, IIPUMEHSTEH (POPMYITBI COKPAIIEHHOTO YMHOXKEHHS (KBaIpaT U KyO CyMMBI, KBaApaT
U KyO pa3HOCTH, pa3HOCTh KBaJpaToB, CyMMa M Pa3HOCTh KyOOB), B TOM UHCJE JJISl yIPOIIEHUS
BBIUMCIICHUM.

OcymecTBIATh pa3oK€HWE MHOTOWICHOB Ha MHOXHUTENIU C IMOMOUIbIO BBHIHECEHMs 3a
CKOOKM OOIIEro MHOXXHTENS, TPYHNIHPOBKH CIAaraeMbIX, HMpUMEHss (POpMyIbl COKpaIEHHOTO
YMHOXEHHUS.

[IpumensTh mnpeoOpa3oBaHWs MHOTOWIECHOB JUIS PEHICHHWS pPa3iIMYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX TPEIMETOB, U3 PEATbHON MPAKTUKH.

Vcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJIbHBIMU IOKAa3aTeNsiMH JJIs IpeoOpa3oBaHuUs
BBIPAXKEHUM.

YpaBHeHUS M HEPABEHCTBA

Pemate nuHEHHbIE ypaBHEHUs C OJIHOW NMEPEMEHHOM, NMPUMEHsS IMpaBHiIa Mepexoia OT
MCXOJIHOTO YPABHEHUS K pABHOCUIILHOMY eMy. [IpoBepsiTh, IBISETCS JIM YUCIO KOPHEM YpPaBHEHUS.

[TonOupath mpuMepsbl ap YKCeN, SBISIIOIIUXCS PEIIEHUEM JTMHEHHOr0 YpaBHEHHUS C IBYMs
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHUS C JIBYMS
MIEPEMEHHBIMH, MOJIb3YSCh IPpaUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemarp cuctembl IBYX JUHEHHBIX ypaBHEHUN C JBYMS MEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocrtaBisiTh W peliaTh JUHEHHOE YpPAaBHEHUE WM CUCTEMY JIMHEHHBIX YpPaBHEHUH IO
YCIIOBHIO 3a/layd, WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/layd MOJIyYEHHBIH
pe3ynbTar.

DyHKUMH

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPAMHATHOM TPSMOM TOYKH, COOTBETCTBYIOIIME 3aJ[aHHBIM
KOOpAMHATaM, Jy4H, OTpPE3KH, MHTEpBajibl, 3alUChIBATh YHUCIOBbIE IPOMEKYTKHM Ha
areOpanyeckoM SI3bIKE.

OTmeuaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 331aHHBIM KOOPJAUHATAM.

OyHKIUN.

CtpouTth rpaduiky TMHEHHBIX (DYHKITHI.

OnwuchIBaTh ¢ TOMOIIBIO (PYHKITMI N3BECTHBIE 3aBUCUMOCTH MEKIY BETMUNHAMH: CKOPOCTH,
BpEMsi, pacCTOSIHUE, IIeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBLHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU 1O 3HAYECHUIO €€ apryMeHTa.

[Tonnmatp rpaduueckuii cocod MPEACTAaBICHHUS W aHaau3a WHGOpPMAIMK, U3BJICKaTh U
UHTEPIPETHPOBATH UHPOPMALIUIO U3 TPaQHUKOB peaTbHbBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnons3oBath cBOMCTBA PYHKITUHN 711 aHANM3a TpaUKOB peaabHbIX 3aBUCUMOCTEH (HYIH
(GYHKIINHM, MPOMEKYTKU 3HAKOMOCTOSHCTBA (DYHKIIUHU, MPOMEKYTKH BO3pACTaHUS U yOBIBAHUS
byHKIIMKA, HAUOOJIBIIIEEe U HAUMEHbIIIEE 3HAUCHUS (YHKITUHN).

Hcnonb3oBarh rpaduKku A UCCIEIOBAaHMS IMPOLIECCOB U 3aBUCUMOCTEH, MPH peIIeHUuN
3aJa4 U3 IpYrux y4yeOHbIX MPEAMETOB U pealbHON )KU3HU.



K koHimy oOydyenus B8 kJacce oOyyaromuiicsl MONYYUT CIEAYIOIIHUE TpEAMETHBIC
pe3yabTaThI:

Yucia v BBIYUCTCHUA

HppanuonaibHbie yncia.

IToHnMaTh ¥ UCIIOIB30BATh IPEACTABICHUS O PACIIMPEHUH YNCIOBBIX MHOXKECTB.

CBoOOaHO OmEepHpOBaTh MOHATUSIMH: KBAIPATHBIA KOPEHB, apu(PMETHIESCKUN KBaJApATHBII
KOpPEHb, HPPALMOHAIBHOE YHCIIO, HAXOAUTh, OLEHUBATH KBAJpaTHbIE KOPHHU, WCIOIb3YS MpU
HEOOXOJUMOCTH  KallbKYJISITOP, BBIMOJHATH MPeoO0pa3oBaHUsS  BBIPAKEHUH, COJEpIKaIIUX
KBaJlpaTHbIE KOPHHU, UCIOJIb3Ys CBONCTBA KOPHEH.

Hcnonws30BaTh HayanbHbBIE MPEACTABICHUS O MHOXECTBE IEHCTBUTEIBHBIX YHUCEN IS
CpPaBHEHHSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pakaTh JEHCTBUTENBHBIE YHUCIIA TOYKAMU Ha
KOOPJAUHATHOU MPSIMOIA.

Vcnonb30BaTh 3amucH OOJBIIMX W MaJIbIX YHCENl C MOMOUIbIO JECATHYHBIX IpoOed u
creneHed uuciaa 10, 3anuchiBaTh M OKPYIJIATH YKCIIOBBIE 3HAYEHHUS pEAIbHBIX BEIUYUH C
MCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUH.

JemnumocTsb.

CB00OIHO OMEpUPOBATh MOHATHEM OCTaTKa MO MOAYIIO, IPUMEHSITh CBOWCTBA CPaBHEHUI
10 MOJIYJIIO, HAXOJUTh OCTaTKU CyMMBbI U TPOU3BEICHNUS 110 JAHHOMY MOJYIIIO.

Auredpanyeckue BbIPasKeHUs!

JIpoOHO-palimoHaNbHbIE BEIPAKEHUS.

HaxomuTh nonmycTuMbie 3HAUYECHUS TIEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BHIPAKECHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATILHOM APOOH.

BeimonHATe npuBeneHue anredpandeckux ApoOei K oOIieMy 3HaMEHATeNio, CIOXKEHHUE,
YMHOXKCHHE, JISJICHUE areOpandecKux IpoOeid.

BBITIOHATE TOXKACCTBEHHBIE MPEOOPA30BAHMS PAITUOHATBHBIX BRIPAKCHU.

[TpumensTh npeoOpa3zoBaHUs BIPAXKEHUM JIJIS peICHHS Pa3IMYHBIX 3374 U3 MaTeMaTUKH,
CMEXHBIX IIPEMETOB, U3 PEAlbHON IIPAKTUKHU.

Crenenu.

[IpuMeHATh TOHSATHE CTENEHU C IIeTbIM IOKa3aTeleM, BBINOJIHATH MPeoOpa3oBaHUs
BBIPAKEHUI, COAEPIKALUX CTEIIEHU C LIEJIBIM NTOKa3aTeJIEM.

UppanmonanbHble BEIPAKEHUS.

Haxomute pomycTUMblE 3HAUE€HHsST NEPEMEHHBIX B  BBIPAKECHUSAX, COJAEPIKALIUX
apu(dMeTHUECKUE KBaIpaTHbIE KOPHHU.

BrimonasaTe mpeoOpa3zoBaHus UPPAITMOHAIBHBIX BRIPAXKEHUHN, UCTIOJIB3Ys CBOMCTBA KOPHEH.

YpaBHeHUS M HEPABEHCTBA

Pemate kBagpaTHbIE ypaBHEHUSI.

Pemrate 1poGHO-panioHalIbHBIE YPaBHEHHUS.

Pemats nuHeitHbIE ypaBHEHUS C TApaMETPaMU, HECJIOKHbIE CUCTEMbI JIMHEHHBIX YPaBHEHU N
C MapaMeTpaMHu.

[IpoBOoNTH UCCIENOBAaHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHCIIE C TPUMEHEHUEM
rpaduyuecKkux TpencTaBiIeHU (YCTaHABIWBATh, UMEET JIM YpPaBHEHHE WU CHCTEMa ypaBHEHUU
pELIeHHUs, ECIIU UMEET, TO CKOJIbKO, U IpoUee).

[lepexoauTb OT CIOBECHON (QOPMYIUPOBKH 3aqaud K e€ anreOpanyeckoil MoJenu ¢
MIOMOIIIBIO COCTABJIEHUS! YPABHEHUS WU CUCTEMbI YPAaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4M MOJIyYE€HHBIN pe3yJbTar.

[IpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUISI CPABHEHUS, OLICHKH, PEIIATh JINHEWHbIE
HEpaBEHCTBA C OJHOI IEPEMEHHOM U UX CUCTEMBI, 1aBaTh I'papUUECKyIO WILTIOCTPAIIMIO MHOKECTBA
peuIeHU HEpaBEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMH

[ToHuMath 1 UCIONIB30BaTh (PYHKIIMOHAIBHBIE TIOHATHUS U A3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaueHHsI), ONPENEeNATh 3HaYeHUE (PYHKIMH MO 3HAYCHUIO apryMEHTa, ONpPEIelisiTh CBOWCTBA
byakumm o e€ rpaduky.

Ctpouts rpaduku GyHKINN, ONKCHIBATh CBOMCTBA YNCIOBON (DYHKIIMU O €€ rpaduKy.



K xonmy oOydenuss B9 kJacce oOy4Jarouuics TMOJYyYUT CIACAYIOMHUE TMPEIMETHBIE
pe3yJIbTaThI:

Yuciia 1 BbIYMCTICHUSA

CB00OOHO oOmEepHpOBaTh MOHATUAMU: KOPEHb N-Hi CTENEeHM, CTENEeHb C PALUOHATIBHBIM
MIOKa3aTeseM, HaXOOUTh KOPEHb N-i1 CTENEHH, CTENEHb C PAllMOHAJIBHBIM [TOKa3aTeNIeM, HCIOJb3Ys
Opd HEOOXOJUMOCTH KaJIbKYJIATOp, NPUMEHATh CBOICTBa KOpHS N-M CTENEHW, CTENeHU C
palrOHAIBHBIM I1OKA3aTEIEM.

Hcnonbs30BaTh MOHATHE MHOXKECTBA JEUCTBUTENBHBIX YHCEN MpPU pEHIeHUH 3ajad,
IIPOBEICHUH PACCYKICHUHN U T0KA3aTEIbCTB.

CpaBHHBATh U YHIOPSAIOUUBATh ICUCTBUTEIbHBIC YUCIIA, OKPYIJISATH JEHCTBUTEIIbHBIC UUCTIA,
BBIIIOJIHSATh NPUKUIKY PE3YyJIbTaTa BEIYMCICHUM, OLEHKY YHCIIOBBIX BBIPAXKECHUN.
Anredpanyeckne BbIPaKeHUS

CB00OIHO OTIEpUPOBATH IOHATHEM KBAJPATHOTO TPEXUICHA, HAXOAUTh KOPHU KBaIPATHOTO
TpEXUIICHA.

PackiagpiBath KBaApaTHBIN TPEXUIIEH HA IMHEMHBIE MHOKUTEIU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHBIC W KBaJpaTHbIC YpaBHEHUS, YPAaBHEHHUS, CBOISIIUECS K HUM, APOOHO-
palrOHAIbHbIE YPABHEHHS.

Pemiate HecnokHbBIE KBaIpaTHBIE YPAaBHEHUSI C TAPAMETPOM.

Pemrate nMHEVHBIE HEpPAaBEHCTBAa, KBAJAPATHBIC HEPABEHCTBA, MCIOJIB30BAaTh METO[
MHTEPBAJIOB, N300pakaTh pEIICHHUE HEPABEHCTB Ha YHUCIOBOM MPSMOM, 3alMCHIBATh pEIICHHE C
MIOMOIIIBKO CUMBOJIOB.

Pemate cucreMbl IByX JMHEHHBIX YpaBHEHHH C JIByMsI IEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHHE HE ABIISIETCS JIMHEHHBIM.

Pemate Hec0KHBIE CUCTEMBI HEIMHENHBIX YPABHEHU C IIAPAMETPOM.

[IpuMeHaTh METOABI PABHOCHIIBHBIX ITPE0Opa30BaHMi, 3aMEHBI IEPEMEHHOM, Tpaduieckoro
METO/Ia MPU PELIEHUH YpaBHEHUM 3-11 U 4-11 cTeneHel.

Pemrate cucreMbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAOIINE KBaIPAaTHOE
HEpaBEHCTBO, M300pakaTh pEIIEHUE CHUCTEMbl HEPAaBEHCTB HA YHUCIOBOW MPSMOM, 3alMChIBAThH
peuieHue ¢ MTOMOLIBI0 CUMBOJIOB.

Pemiats ypaBHEeHUsI, HEpaBEHCTBA U UX CUCTEMBI, B TOM YHCIIE C OTPAaHUYCHUSIMU, HAIIPUMED,
B LIEJIBIX YUCIIAX.

IIpoBOANTH UCCIIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHCJIE C IPUMEHEHUEM
rpaduyueckux mpeacTaBieHui (yCTaHABIMBAaTh, UMEET JIM YpaBHEHHE WM CHCTEMa ypaBHEHUU
PELIEHHUs, ECIIU UMEET, TO CKOJIBKO, U IPOUEE).

Pemarp TekcToBBlE 3amauM anreOpanuyeckuM CrocoOOM C TOMOUIBIO COCTaBIICHUS
YpaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonbs30BaTh ypaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI JIJIsI COCTABIICHUSI MaTEMaTUYECKON
MOJICNIA pEaNbHOM CUTyallud WM NPUKIAJAHONW 3a/ayd, WHTEPIPETUPOBATh MOJYYCHHbBIE
pe3yabTaThl B 3aJJaHHOM KOHTEKCTE.

YucnoBblie NOCTEA0BATEIBLHOCTH U NPOTPecCHH

CBoOOaHO OmepupoBaTh MOHATHIMU: 3aBUCHUMOCTb, QYHKIHUS, TpaduK (YHKIUHU, MpsMast
OPONOPLUMOHATBHOCT, JIMHEHHass (yHKIUsA, oOpaTHas NPONMOPLUOHAIBHOCTh, Mapabdoa,
runep06osa, KycCouHo-3a1anHas QyHKIIHS.

HccnenoBath ¢yHkuuio mno e€¢ rpaduky, ycTaHaBIUBaTh CBOMCTBA (YHKUUMI: 001acTh
onpezeNieHusl, MHOXKECTBO 3HAYCHHM, HYyIH (YHKIHH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
MPOMEXKYTKH BO3pACTaHUsI W yObIBaHUS, YETHOCTh M HEYETHOCTH, HAMOOIBINIEE M HAMMEHBIIICE
3HAYEHHUSI, ACUMITOTHI.

Pacrio3naBath kBagpatuyHyto GyHKIUIO 10 (hopmyIie, IPUBOIUTH IPUMEPHI KBAAPATUIHBIX
GYHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TCOMETPHUHU.

Omnpenenste MOJNIOKEHWE Tpaduka KBaApaTHUHOW (YHKIMM B 3aBUCUMOCTH OT €€
KO3 PHUITUEHTOB.



Crtpouth rpaduk KBaapaTHUHOU (YHKIHHU, OMHCHIBATH CBOWCTBA KBAJAPATUYHON (YHKLIUHU
o e€ rpaduky.

Hcnonb30BaTh CBOWCTBA KBAAPATUYHON (DYHKUUH JUTS PEILICHHS 3a/1a4.

Ha mpumepe kBaapatuunoi ¢GyHKnuu cTpouTh rpaduk ¢ymkiuuy =af(kx + b) + cc
HIOMOIIBIO TTpeoOpa3zoBanuii rpaduka pyukiun y=F(x).

WnmoctpupoBaTh ¢ MOMOIIBI0 Tpapuka peabHYyI0 3aBUCHUMOCTh WM MPOLECC MO MX
XapaKTEPUCTHKAM.

Apudmernyeckasi U reoMeTpUYeCcKas MPOrpeccuu

CBoOosHO  omepupoBaTh MOHATHUSMH:  TIOCIEIOBAaTENLHOCTh, apuMeTHUecKas |
reoMeTpHuuecKas Mporpeccuu.

3amaBaTh TOCIEOBATEIILHOCTH pa3HBIMU CIOCOOAMH: ONMUCATENBHBIM, TaOJIMYHBIM, C
MOMOIIbIO (POPMYIIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BbINONHATE BBIYMCICHUS C HUCHOJNb30BaHUEM (OopMyJ N-ro uieHa apudMeTHuecKo u
reOMETPUUYECKON TPOrpecCrii, CyMMbI MEPBBIX N YIEHOB.

N300pakaTh 4IeHBI MOCIEI0BATEIHLHOCTH TOUKAMH Ha KOOPIMHATHOM MJIOCKOCTH.

Pemarsb 3a7auu, CBS3aHHbIE C YUUCIOBBIMH IOCIIEI0BATEIHHOCTAMH, B TOM UHCIIE 33/1a4U U3
peanbHOU )KU3HHU (C UCIOIB30BAHNEM KAJIBKYIIATOPA, HU(PPOBBIX TEXHOIOTUH).

Pacnio3naBaTh M MPUBOAUTH MPUMEPHl KOHEUYHBIX U OECKOHEUHBIX MOCIIEI0BATENbHOCTEH,
OTPaHUYEHHBIX MOCJIEIOBATEIbHOCTEH, MOHOTOHHO BO3PACTAIOIUX (yObIBaromux)
IIOCJIENOBATEILHOCTEN.

Hmetb mpencTraBieHHE O CXOAMMOCTH TIOCIEOBAaTENIbHOCTH, YMETh HAaXOIUTh CYMMY
OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON TPOTPECCHH.

[TpuMeHATH METOJ MaTeMaTUYeCKON MHIYKIIMY NIPY PELICHNH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne
n/n

HaumenoBanwue pa3aciioB U TEM MPOTPpaMMbI

KonuuectBo yacos

Bcero

KontponbHsie
paboTsl

IIpaxTuueckue
paboTsI

OnekTpoHHbIe (LIU(POBBIC)
00pazoBaTenbHbIE PECYPCHI

1

UNCJIA 1 BBIUUCJIIEHU . PannonanbHbie yncia (IOBTOPCHHUE)

1

Bbubaunoreka [JOK
https://m.edsoo.ru/7f415fdc POIII
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

YPABHEHUS 1 CUCTEMbI YPABHEHUI. Jluneiineie ypaBHeHus

11

Bbubaunoreka [JOK
https://m.edsoo.ru/7f415fdc POIII
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

UNCJIA 1 BBIUMCIIEHHWA. Cteniens ¢ HaTypaJIbHBIM TTOKa3aTelleM

Bbubnuoreka [TOK
https://m.edsoo.ru/7f415fdc POIII
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

AJITEBPAMMYECKHWE BBIPAYKEHU S. BeipaskeHus ¢ mepeMeHHBIMU

Bbubnuorexa [IOK
https://m.edsoo.ru/7f415fdc POIII
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

AJITEBPAMYECKUE BBIPAKEHU SI. MHOro41€HEI

19

Bbubaunorexa [JOK
https://m.edsoo.ru/7f415fdc POIII
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

AJITEBPAMTYECKHWE BBIPAYKEHU S1. ®opMyitel COKpaIéHHOTO
YMHOXCHUS

27

Bbubnuorexa [JOK
https://m.edsoo.ru/7f415fdc POIII
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

OYHKIUWN. Koopaunate! u rpaduku. OyHKITUN

Bbubnuorexa [JOK
https://m.edsoo.ru/7f415fdc POIII
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

OYHKLMUN. JIuneiinas pyHKIuUSL

11

Bbubaunoreka [JOK
https://m.edsoo.ru/7f415fdcP3III
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login
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9 YPABHEHUA 1 CUCTEMbBI YPABHEHUWMU. Cuctembl JIMHERHBIX 19 2 Bubnuorexa [IOK
ypaBHEHHI https://m.edsoo.ru/7f415fdcP3II
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login
10 UNCJIA 1 BBIYUCJIEHUA. JlenumocTs 10 Bbubaunoreka [JOK
https://m.edsoo.ru/7f415fdcPOIII
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login
IToBTOpEHUE TPOIIEHHOTO MaTepraa 4 bubamnoreka [JOK
https://m.edsoo.ru/7f415fdcP3III
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login
MTOroBeIii KOHTPOJIH
PesepBHOE Bpemst 4
O0111e€ KOJIMIECTBO YacOB 136 7

8 KUIACC
Ne HanMeHoBaHue pa3aesioB U TEM MPOTPaMMBbI KommuecTBo yacos DnexTpoHHbIe (ITUPPOBEIE) 00pa30BaTEIBHBIE PECYPCHI
n/m Bceero | Kontponshubie | [Ipaktuueckue
paboTHI paboTHI
1 YPABHEHUS 1 HEPABEHCTBA. Hepasencta 20 1 Bubaroreka LIOK https://m.edsoo.ru/7f415fdc POIII
https://resh.edu.ru M5O https://demo.mob-
edu.ru/ui/index.html#/login
2 YNCIJIA 1 BBIYUCJIEHUS. KBanparHsiii KOpeHb 17 1 Bubnuoreka IJOK https://m.edsoo.ru/7f415fdc POIIT
https://resh.edu.ru M5O https://demo.mob-
edu.ru/ui/index.html#/login
3 YPABHEHNS 1 HEPABEHCTBA. KBaznparHsle ypaBHEHHS 17 1 1 Bubnuoreka IJOK https://m.edsoo.ru/7f415fdc POII
https://resh.edu.ru M5O https://demo.mob-
edu.ru/ui/index.html#/login
4 AJITEBPAMYECKUE BbIPAJKEHU L. [IpoGHO-paninoHaibHbIe 17 1 Bubnuoreka IJOK https://m.edsoo.ru/7f415fdc POIIT
BBIPAXKEHUS https://resh.edu.ru M5O https://demo.mob-
edu.ru/ui/index.html#/login
5 YPABHEHUWS 1 HEPABEHCTBA. JIpoGHO-pannoHaibHbIE 19 1 Bbubnuorexa ITOK https://m.edsoo.ru/7f415fdc POII
ypaBHEHHUS https://resh.edu.ru M5O https://demo.mob-
edu.ru/ui/index.html#/login
6 OYHKIUU 15 1 2 bubnuoreka IIOK https://m.edsoo.ru/7f415fdc POIII

https://resh.edu.ru M5O https://demo.mob-
edu.ru/ui/index.html#/login
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7 AJITEBPAMYECKUE BBIPAXKEHUA. Crenenu 14 1 Bubnuoreka [TOK https://m.edsoo.ru/7f415fdc POIII
https://resh.edu.ru M5O https://demo.mob-
edu.ru/ui/index.html#/login

8 UHNCJIA U BBIUMCJIIEHUA. JenumocTh 7 1 1 Bubnuoreka [TOK https://m.edsoo.ru/7f415fdcPOIIT
https://resh.edu.ru M5O https://demo.mob-
edu.ru/ui/index.html#/login

[ToBTOpEHUE NPOHEHHOTO MaTepHana 6 1 Bubnuorexa LJOK https://m.edsoo.ru/7f415fdcPOIII
https://resh.edu.ru M5O https://demo.mob-
edu.ru/ui/index.html#/login

WTOroBbIi KOHTPOJIb 9
PesepBHOE Bpemst 4
OO011e€e KOIMYECTBO YacOB 136 9 4
9 KIIACC
Ne HaumeHnoBaHue pa3esioB M TeM NPOrpaMMEI KonmyectBo yacoB OnekrponHsble (H(poBbIe) 00pa30BaATENbHBIE PECYPCHI
n/n Bcero KonTponbHbie IIpaxTuueckue
paboTsl paboTsl

1 OYHKIUU 25 1 1 Bubnunoreka ITOK https://m.edsoo.ru/7f415fdc POIII
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

2 YPABHEHHWS 1 HEPABEHCTBA. KaaparHsie 15 1 bubnuoreka ITOK https://m.edsoo.ru/7f415fdc POIII

HEpaBEHCTBA https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

3 YPABHEHUWS 1 HEPABEHCTBA. YpaBuenus, 25 1 bubnuoreka ITOK https://m.edsoo.ru/7f415fdc POIII

HEPABEHCTBA M UX CHCTEMBI https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

4 AJITEBPAMYECKUE BBIPAXKEHHA. Crenens ¢ 12 1 bubnuoreka ITOK https://m.edsoo.ru/7f415fdc POIII

paunoHaIbHBIM NOKa3aTeIeM https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

5 YU CJIOBBIE ITOCJIIEJOBATEJIBHOCTU U 25 1 1 Bubnuoteka L{OK https://m.edsoo.ru/7f415fdc POIIT

[MPOTI'PECCUN https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

[ToBTOpEHUE NPOHEHHOTO MaTepHana 26 1 Bubnuoteka L{OK https://m.edsoo.ru/7f415fdc POIIT
https://resh.edu.ru MDO https://demo.mob-
edu.ru/ui/index.html#/login

WTOroBbIi KOHTPOJIb 6
PesepBHOE BpeMs 8
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