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HHOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHA
o0ecrieurBaeT M3y4eHUE APYTUX TUCIUIUINH, KaK €CTeCTBEHHO-HAYYHOIO, TaK ¥ F'yMaHUTapHOTO
LUKIIOB, €€ OCBOEHHE HEOOXOAMMO [UIsl MPOAOJLKEHUS 00pa30BaHUS U B MOBCEAHEBHOW >KU3HU.
PazButne y oOydamomuxcs HAy4YHbIX MPEJCTABICHUA O MPOUCXOXKIACHUUM U  CYIIHOCTH
aredpanvecknx adCTpaKIHiA, CIOCOOE OTPaKEHUS MATEMATUYECKOW HAYKOH SBJICHHIA U MTPOLIECCOB
B NpUpOJE U OOIIeCTBE, POJIU MaTeMaTHYECKOrO0 MOJCIUPOBAHMS B HAYYHOM IIO3HAHUU U B
MIPaKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHHUSI M KayeCTB MBILIUICHHUS,
HEOOXOAMMBIX Ui aJanTalid B COBpeMEeHHOM mHdpoBoMm oOmiectBe. M3ydenue anreOpbl
o0ecrieynBaeT pa3BUTHE yYMEHHs HaOJI0AaTh, CPaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBUSA U
BBIBOJIBI, (hopMynupoBaTh yTBepxkAeHHs. OcBoeHHE Kypca anreOpbl oOecriedrBaeT pa3BUTHE
JIOTUYECKOTO MBIIICHUS OOYYaroNIMXCs: OHU HCMOJB3YIOT JACAYKTHBHBIE W HHIYKTHBHBIC
paccyxaeHus, 0000IIeHNne M KOHKPETHU3AIHNI0, adcTparupoBanue u anajgoruto. O0ydueHue anredpe
MIpeIoiaraeT 3HAUUTENbHBIA O0BEM CAMOCTOSTENBHON NEATENHHOCTH O0YYarouuxcs, MO3TOMY
CaMOCTOSITENILHOE PEIICHUE 3a/1a4 SBIISETCS peaan3anueil 1eaTeIbHOCTHOTO MPUHITUIA 00YUeHHUS.

B ctpykrype nporpammsl yueOHOTO Kypca «Anredpa» Uisi OCHOBHOTO 00IIero 00pa3oBaHMsI
OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeNIbHO-METOAUYECKHE JIMHUU: «Yucna M BBIUKCICHUS,
«AnreOpanuecKkue BBIPAKEHUA», «YpaBHEHHs M HepaBeHCTBa», «DyHkium». Kaxnmas uz stux
COJIEP>KaTEIbHO-METOANYECKUX JTMHUI Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUEHHUs Kypca,
B3aUMOJICICTBYS C JPYTMMHU €ro JuUHUSAMU. B Xone u3yueHus ydeOHOro Kypca oOydaromIuMcs
MIPUXOAUTCS JIOTHYECKH PacCyAaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN 3bIK. B cBsi3M ¢
3TUM B TMpOrpaMMmy Y4eOHOTO Kypca «AnreOpa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTHKH,
IIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jienax MaTeMaTHyeckoro o0pa3oBaHUs U CIIOCOOCTBYIOIINE
OBJIaJICHUIO 00Y4YalOIIMMUCS OCHOB YHUBEPCAJILHOTO MaTeMaTU4YeCcKOro si3bika. ComepxaTebHON 1
CTPYKTYPHOM OCOOCHHOCTBIO Y4YeOHOro Kypca «AnreOpa» SBISIETCS €ro HWHTETPUPOBAHHBIN
Xapaxrep.

Copepxannie TuHUN «HuCa U BBIYUCICHUSD CIY>KUT OCHOBOM ISl AaNbHEHIIEro N3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYUYaIOIIUXCS JJOTHUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHUS TOJh30BAaThCSl QITOPUTMAMH, a TakXke MNPUOOPETEHUI0 TMPAKTHYECKUX HABBIKOB,
HEOOXOMMBIX Ui TOBCEAHEBHOW >KU3HU. Pa3BUTHE MOHSATHUS O YMCIE€ HA YPOBHE OCHOBHOTO
00111ero 00pa30BaHUs CBSI3aHO C PAIIMOHATHHBIMU M HPPAIIMOHATBHBIMU YHCIaMH, (popMUpOBaHUEM
MPEJICTaBICHUNA O JEHCTBUTEILHOM YHUCIE. 3aBEPUICHHE OCBOEHUS YHCIOBOW JIMHHUM OTHECEHO K
cpenHeMy ob1eMy oO0pa3oBaHMUIO.

Copepxanue IByX anreOpanyeckux JUHUNA — « Aredpandeckue BhIpaXeHUs» U «Y paBHEHUs
U HEpaBEHCTBa» CMOCOOCTBYeT (OPMUPOBAHHMIO y OOYYAIOIIMXCS MaTEMAaTHYECKOTO armapara,
HEOOXOIUMOTO JJi pelIeHHs] 3aJad MaTeMaTUKH, CMEXHBIX TPEIMETOB M MPAKTHKO-
OPHUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTO o00ImIero oOpa3oBaHMsi Y4eOHBIH MaTepual
TPYIIIUPYETCST BOKPYT  palMOHAIBHBIX BBIpAXEHUW. Anrebpa JIEeMOHCTPHpPYET 3HAUYCHUE
MaTeMaTUKU KakK sI3bIKa JJI1 MOCTPOEHUS MaTeMaTUYeCKHX MOjeNiel, OMMCAHMS IMPOIECCOB U
SBIIGHUW peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAST TakKe albHEHIee pa3BUTHE
QITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOAUMOI0, B YaCTHOCTH, JJIsi OCBOCHHS Kypca HHPOPMaTHKH,
U OBJAJICHUE HaBbIKAMHU JENYKTHUBHBIX paccyxaeHui. [IpeoOGpa3oBaHue CHMBOJIBHBIX (OpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAXEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTBY.

Copepxanrie  (yHKIMOHATbHO-TpapUuecKoil  JUMHWHM  HAIENIGHO Ha  IOJY4YCHHE
o0yJaronuMucs 3HaHUK 0 QYHKIMIX KaK BaXKHEHIIEH MaTeMaTHYECKON MOJENHU Uil OMUCAHUS U
UCCIIEIOBaHMsS PAa3HOOOpA3HbIX MPOLIECCOB W SBJIEHUH B mpupojae u oOmectBe. l3yuenue



MaTepuaia CIIOCOOCTBYET pa3BUTHIO Yy OOyYaroIMXCS YMEHHUS HCIIOJIb30BAaTh pa3INYHBIC
BBIPA3UTENBHBIC CPENCTBA S3bIKA MATEeMATHKH — CJIOBECHBIC, CUMBOJIMYECKHE, Trpaduueckue,
BHOCHT BKJIaJ B (hOpMHpOBaHHE MPEACTABICHUI O POJIM MaTeMaTHUKU B Pa3BUTUH LIUBWIM3ALUUA U
KYJbTYpBI.

Cornacno ydueOHOMY TUTaHy B 7-9 Kiaccax m3ydaercsi y4eOHBIH Kypc «Anredpay», KOTOPHIH
BKJIIOYAET  CIIEAYIOIIME OCHOBHbIE pas3ienbl  coiepxaHus: «Yucia W BBIUMCICHUSY,
«AnreOpanueckre BbIpaXeHUs», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

Ha usyuenue ydyeOHoro Kypca «Anredpa» orBogutcs 306 gacoB: B 7 kiacce — 102 gaca (3
yaca B Hezaenm), B 8 kiacce — 102 gaca (3 waca B Hemenmto), B 9 kmacce — 102 gaca (3 4vaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA
7 KJIACC

Yuciia ¥ BbIYUCICHUSA

Jlpobu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/1 OT OJHOU (POPMBI 3alUCH IpOOei K APYroi.
[loHsATHE paLMOHAIBHOIO YHCIA, 3allUCh, CPABHEHHUE, YIOPSAAOYMBAHUE PALMOHAIBHBIX YHCEI.
ApudmeTrdeckne ISHCTBHS ¢ PallMOHATBHBIMU YnCIaMu. Perenne 3a1a4d u3 peaabHOW MPAKTHKU
Ha YacTH, Ha JPOOH.

Crenenb C HaTypaJbHBIM I[OKa3aTeleM: OMNpeIeleHHe, MpeoOpa3oBaHME BBIPAKECHHM Ha
OCHOBE OIlpeziesieHus], 3aluch 0oabmMX yucen. [IponeHTsl, 3anuchk NpPOLUEHTOB B BUAE JIpOOH U
Ipobu B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha MPOLEHTHI, pPElIeHHE 3a/ad U3 pealbHON
MPaKTUKHU.

IIpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEN HATYPAJIbHBIX YACEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 00paTHasi MPONOPLMOHATBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepeMeHHBIE, YHUCIIOBOE 3HAYCHUE BBIPAXKCHHUSA C IMEPEMEHHOU. JlomycTHMble 3HAYCHUS
nepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEX/Yy BEIMUYMHAMU B BUJE (HopMyibl. Beruucienus
no ¢opmynam. IIpeobpazoBaHne OYKBEHHBIX BBIPAXKEHHM, TOXIECTBEHHO pAaBHBIE BbIPAKEHMUS,
IpaBwia NpeoOpa3oBaHus CyMM U IPOU3BENIEHUM, MpaBuia PAcKpbITUS CKOOOK M MpPUBEICHUS
MOJIOOHBIX CaraeMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM [10KA3aTEIEM.

Opnounensl 1 MHOrowieHsl. CreneHb MHorouseHa. CliokKeHHE, BBIUMTAHHE, YMHOXKEHUE
MHOTOWIEHOB. DOpMyJIbl COKpPAIEHHOTO YMHOMKEHHMs: KBaJApaT CYMMBI M KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHHs, IMpaBHia MPeoOpa3oBaHUs YPaBHEHUS, PaBHOCHUIBHOCTD
YPaBHEHUM.

JIuneliHOEe ypaBHEHHE C OJHOM NEPEMEHHON, YUCIIO KOPHEN JTMHEHHOTO YPAaBHEHM S, pEILICHNE
JTUHENHBIX ypaBHeHHH. CoCTaBlIeHHE ypPaBHEHUH 10 YCIIOBUIO 3a/1a4ul. PeleHne TeKCTOBBIX 3a/1a4 ¢
[IOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHME C JBYMs NEpeMEHHbIMH U ero rpaduk. Cuctema IBYX JIMHEHHBIX
ypaBHEHUI C JABYMs NepeMeHHbIMH. PelieHue cucrteM ypaBHEHHIl CIOCOOOM TOACTaHOBKH.
IIpuMepsl perieHus TEKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPaBHEHUH.

DyHKUMH

Koopaunara Touku Ha npsamoil. YucnoBbie MPOMEXKYTKH. PaccTosHne Mexy AByMsI TOUKaMU
KOOPJMHATHOU MPSIMOM.



[IpsmoyronbHas cucrema koopauHatr, ocu OX m Oy. AbGcuucca ¥ opAMHAaTa TOYKM Ha
KOOpAMHATHOM mockocTH. [lpumepst rpadukoB, 3amaHHbIX (Qopmyrnamu. UreHue rpadukoB
peanbHBIX 3aBUcHUMOcTed. [lonsarue dynkuuu. ['paduk dynkumun. CoiictBa GyHKIMNA. JInHEHas
bynknus, e rpaduk. I'paduk dynkuuu y = [X|. ['padudeckoe pelreHne THHEHHBIX ypaBHEHUN U
CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KVIACC

Yucia ¥ BBIYHCICHUSA

KBagpatHbiii kopeHb u3 uucna. [lonstue o0 wuppanuoHaibHOM uucie. Jlecsatuunbie
NpUOIMKEHNST UPPAMOHAIBHBIX YHcen. CBolcTBa apr(PMETHUECKUX KBAJPATHBIX KOPHEH M HMX
pUMEHEHHE K IPeoOpa30BaHUIO YUCIOBBIX BHIPAKEHUHN M BHIYMCICHUSAM. JleCTBUTEIbHBIC YUCIIA.

Crenens ¢ 1enbIM IOKa3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

Auaredpanyeckne BbIpaKeHHs

KBanpaTHslil TpEXUIIEH, pa3I0KEHUE KBAAPATHOIO TPEXUICHA HA MHOKUTEIIH.

Anrebpanueckast po0b. OcHOBHOE CBOMCTBO anredpanueckoil apodu. CroxeHue,
BbIUUTAHHUE, YMHOXCHME, JAeJIeHHE anredpanuyeckux IpoOel. PaiyoHaibHble BBIPRXKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHus U HepaBeHCTBA

KBangpatHoe ypaBHeHue, Qopmynna KOpHEH KBaJpaTHOrO ypaBHEHHs. Teopema Buera.
Pemenue ypaBHeHHH, CBOIALIMXCA K JIMHEHHBIM UM KBajgpatHbiM. [lpocreiimme apoOHO-
paloHaIbHbIE YPAaBHEHUS.

I'paduueckas mHTepnpeTalysi ypaBHEHUH € JIBYyMs NEPEMEHHBIMH M CHCTEM JMHEHHBIX
YPaBHEHUN C ABYMs IEpeMEHHBIMU. [IprMepsl pelmeHus cucTeM HEITMHENHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMH.

Perienue TekCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucnoBble HEpaBEeHCTBA M WX CBoiicTBa. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEliHbIE HEpaBEHCTBA ¢ 0/IHOM nepeMeHHOM. CrucTeMbl IMHEHHBIX
HEPABEHCTB C OJHOW ITEPEMEHHOM.

DOyHKIUHT

[Tonarue ¢ynxuuu. OOacTe ompeneneHuss 1 MHOXeCTBO 3HaueHU (yHkimu. CrocoOsl
3ajaHus (QYHKIHH.

I'padux ¢pynkuuu. Urenue cBoiictB pyHkimu mo e€ rpaduky. [Ipumeps! rpadukoB GyHKIUA,
OTpaKAIOIINX pealbHbIE POLECCHI.

@DyHKIIUHM, ONMMCHIBAIOIIME TNPSAMYIO W OOPaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduku. ®ynkmun Y = x%, ¥y = X3, y = VX, y=|x|. 'paduueckoe pelieHne ypaBHeHHI U CHCTEM
YPaBHEHUM.

9 KJIACC

Yucaa v BHIYHCJIEHAS

PanmonaneHble uYncia, UppalMOHAIBHBIE YKCIA, KOHEYHbIE U OECKOHEYHBIE IECSITHYHBIC
npobu. MHOXKECTBO JACHCTBUTEIBHBIX YHCEN, JACHCTBUTEIBHBIE YHCIA KaK OCECKOHEYHBIC
JeCATUYHBIE ApoOH. B3anMHO OHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JCHCTBUTEIHHBIX
4YHuCeNl U KOOPAVMHATHOU MPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apuMeThyecKkue IEHCTBUS C JIEHCTBUTEILHBIMH
YHCIIaMU.



PazMepbl 00bEKTOB OKPYKAIOLIETO MUPA, JITUTEIBLHOCTH IMPOLIECCOB B OKPYKAIOIIEM MHUPE.

[TpubnuxEéHHOoe 3HAYCHHWE BEJIUYMHBI, TOYHOCTh MpuOIMKeHus. OKpyrieHue Yuced.
[Ipukuaka u oLeHKa pe3yabTaTOB BEIYMCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pelienue ypaBHeHUH, CBOIAIIUXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOMAIIMXCSA K KBaJApaTHbIM. bUKBajpaTHOe
ypaBHeHue. [lpumepbl pelieHHus ypaBHEHMH TPETbe W 4YETBEPTOWM CTEMEHEW pa3ioKEHHWEM Ha
MHOXUTENH.

Pemenne apoOHO-pallnOHANBHBIX YpaBHEHHH. PelleHne TEKCTOBBIX 3ajjad aareOpandyeckum
METOJOM.

VYpaBHeHHe C JBYMs TEpEeMEHHBIMH U ero rpaduk. Pemenue cucrteM IBYX JTHMHEWHBIX
YpaBHEHUN C JABYMs IE€pEeMEHHbIMHU. PellleHne CucTeM [BYX YpaBHEHUW, OJHO U3 KOTOPBIX
TUHEHoe, a Apyroe — BTOpoil cremeHu. ['paduueckas MHTEpHIpeTalysi CUCTEMbl ypaBHEHUH C
JBYMS IEPEMEHHBIMHU.

Pemrenue TeKCTOBBIX 33a1a4 aNreOpandeckuM CrIoCOOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHHBIX HEPABEHCTB C OJIHOM IEepeMEHHOU. PemieHue cucteM JHMHEHHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBamparHwsie HepaBeHcTBa. ['paduueckas wHTEpHpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C IByMsI [IEPEMEHHBIMH.

DOyHKIUH

KBampatnunas Qyukuus, e€ rpapuk u cBoiictBa. [lapaboma, KOOpAWHATHI BEPIIUHBI
napaboJibl, OCh CHMMETPHUU MapadoJIbl.

I'paduku dynxmmii: y = kx, y = kx + b, y = k/x, y = x3 y =+/x, y = |X| , u ux cBoiicTsa.

YuciioBbIE N10CJI€10BATEIBHOCTH U MPOrPECcCUH

[ToHsiTe YMCIOBOM MOCIENOBATENbHOCTH. 3aJaHHE IOCIEeI0BATEIIbHOCTH PEKYPPEHTHOM
dhopmynoit u popMyIoi N-ro YseHa.

Apudmernueckas u reomerpuueckas nporpeccuu. opmynsl N-ro uiaeHa apuMeTudecKkon u
T€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne uieHOB apuU(pMETHUYECKOH U TEeOMETPHUYECKOW IpOorpeccuid TOYKaMu Ha
KOOPAMHATHOU MIOCKOCTH. JIMHENHHBIN U SKCIOHEHIIUAIbHBIN pOCT. CII0KHBIE POLEHTHI.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MpPOrpaMMbl Yy4eOHOro Kypca «Amredpay
XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHME:

IPOSIBIIEHUEM MHTEpeca K MPOLUIOMY H HACTOSILEMY PpOCCHUMCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHKEHMSIM PpPOCCHUMCKMX MAaTeMaTUKOB M POCCHICKON
MaTEMaTHYECKOHN IIKOJIBI, K UCIOJIB30BAHNIO ITUX JOCTH)KCHUU B IPYrMX HayKaX W NPHUKJIAJHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOSM3aHHOCTEW TpakJaHMHA W peaju3allMd €ro IMpas,
NpPEJCTAaBICHUEM O MaTEeMaTUYeCKHMX OCHOBaX (YHKIMOHUPOBAHUS PAa3JIMYHBIX CTPYKTYD,



SIBJICHUH, MPOLEAYpP TPa)KJAaHCKOro oOIiecTBa (Hampumep, BbIOOPHI, ONPOCHI), TOTOBHOCTBHIO K
OOCYXXJIEHUIO JTHUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JOCTHUKCHHIA
HAyKH, OCO3HAHUEM BaKHOCTHU MOPaJIbHO-3THUYECKHUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOW Ha AaKTHMBHOE YYacTHE B PEIICHUHM MPAKTUYCCKUX 33]a4 MaTeMaTHYECKON
HAPABIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMAaTHYeCKOro oOpa3oBaHMS Ha MPOTSHKEHUU BCEH
JKU3HU JIJIS1 YCHEeIHOW mpo(decCHOHANbHON AeSITEeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHAMBUAYAJIbHON TpaeKkTopuu oOpa3oBaHUS H
YKU3HEHHBIX ITUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTMYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M 3CTETUYCCKOMY BOCHPHSITHIO MAaTEeMATHYECKUX
00BEKTOB, 3a/1a4, PELICHUHN, PACCYX ACHUN, YMEHUIO BUIETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIIEH B NEATEIHPHOCTH HAa COBPEMCHHYIO CHUCTEMY HAyYHBIX IPEICTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI UEJIOBEKa, NPUPOJAbl U OOIEeCTBa, NOHMMAaHUEM
MaTeMaTUYeCKONM HayKd Kak cQepbl YelIOBEYECKOW esSTENbHOCTH, 3TanoB €€ pa3BUTHS H
3HAYUMOCTH ISl Pa3BUTHS ITUBUIM3AIMH, OBJIAJICHUEM S3BIKOM MAaTEMAaTHKHA U MaTEMaTHYECKON
KYJIBTYpOH Kak CpEICTBOM IIO3HAHUS MHpA, OBJQJCHUEM TNPOCTCHININMH HAaBBIKAMH
HCCJIEIOBATENbCKOM 1eATeIbHOCTH;

6) pusuyeckoe BocnuTaHue, GOpMHUPOBaAHNE KYJIbTYPbI 310POBbSI U IMOIHOHAIBHOIO
Os1aronosyqusi:

TOTOBHOCTHIO TPUMEHSTh MAaTEeMAaTHICCKUE 3HAHUS B MHTEPECAX CBOCTO 3/I0POBBS, BEICHUS
3I0pOBOTO 00pasa >KM3HU (30pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEXXHUM 3aHSITUHA U OTIbIXA,
perynsapHas (u3nUeckas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA pedIeKcHu, MpU3HAHHEM
CBOETO IMpaBa Ha OMMOKY U TAKOTO K€ TIPaBa JPYTroro 4eJI0BeKa;

7) 3K0JI0TM4YecKoe BOCIIMTAHUE:

OpHEHTaIle Ha MPUMEHEHHWE MaTeMaTHYeCKHX 3HaHWM I pelieHus 3afad B objacTtu
COXPAHHOCTH OKpY)KalIleld cpenbl, MIAaHUPOBAHUS TIOCTYNKOB U OIEHKH HX BO3MOXKHBIX
MOCIICACTBHIA TSI OKPYXKAIOMICH Cpe/bl, OCO3HAHHEM TJI00AIBHOTO XapaKTepa IKOJIOTHUYSCKUX
po0JieM U myTel X peleHus;

8) aganTanus K U3MEHAIOIMMCS YCJIOBHUSM COLHAILHON U MPUPOIHOIi cpelbl:

TOTOBHOCTBIO K JEHCTBHUSM B YCIOBHUSIX HEOMPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4epe3 MPaKTUYECKYIO JESITeIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCSA Y JPYTUX
JIOJICH, TPHOOpeTaTh B COBMECTHOW JCSITEILHOCTH HOBBIC 3HAHWS, HABBIKA M KOMITCTCHITMHM W3
OTIBITA IPYTHX;

HEO0OXOUMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHWIA, B TOM uucie (GopMyIHpoOBaTH WUIIEH,
MIOHSTHS, TUTIOTE3BI 00 OOBEKTaX W SBIICHUSAX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
JIeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, INTAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHUTYAIHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPeOYIOIIUHA KOHTPMEpP, KOPPEKTHPOBATh MPUHHUMAEMbIC pEIICHHUS M JeHCTBUS,
(bOopMyITMPOBATh U OIICHUBATH PUCKH M ITOCIICICTBUS, (JOPMUPOBATH OIIBIT.



METAINPEIMETHBIE PE3YJIBTATHI
ITo3HaBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATeMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUHA MEXIy MOHATHAMH, (OpPMYIUPOBATh ONpEeAeNieHUus] TOHATUH, YCTaHABIMUBAThH
CYIIECTBEHHBIN MPH3HAK KJIACCH(UKAIUK, OCHOBAHHS JJIsi 0OOOLICHUS U CPaBHEHUS, KPUTEPHH
IIPOBOAMMOI0 aHAJIN3A;

BOCIIPHHMMATh, (opMynupoBaTh U 1peoOpa3oBbIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHULATeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpPEUHs B (haKTax, JaHHBIX,
HAOMIOJIEHUSAX M YTBEPXKACHUAX, NpeiaraTh KPUTEPUU [UIsl BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHNL;

JeNaTh BBIBOJBI C MCIOJIB30BAaHWEM 3aKOHOB JIOTUKU, JACAYKTHUBHBIX M HHIYKTHUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

pa3dbuparh JI0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHUU (MpsAMbIE M OT MPOTUBHOIO),
IIPOBOAMTH CAMOCTOSATEILHO HECIIOKHBIE J1OKA3aTEIbCTBA MaTEMAaTUUECKUX (PAKTOB, BHICTPAUBATh
apryMEHTallMI0, TPUBOIUTH MPHUMEPHl M KOHTPIPUMEPHL, OOOCHOBHIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh croco0 pemeHus y4eOHOM 3ajauu (CpaBHUBaTh HECKOJBKO BapHUaHTOB PpELICHMUS,
BbIOMpaTh HanboIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKue 1eHCTBHA!

UCMOJIb30BaTh BOIMPOCHl KaK MCCIEIOBATENbCKUIA WHCTPYMEHT TMO3HaHMs, (HOpMyIHpOBaTh
BOIIPOCHI, (PUKCHUPYIOLIIE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATENILHO YCTAaHABINUBATh HICKOMOE U
JIaHHOe, (GOPMHUPOBATH TMIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH 1O CAaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECIOXHBIM 3KCIIEPUMEHT, HeOOJIbIloe
UCCJIEJOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHUCHMOCTEH
00BEKTOB MEX]y COOO0M;

CaMOCTOSITENIbHO  (OpMYJIMpPOBaTh OOOOLIEHUSI M BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOJI0IeHNUs, UCCIIEIOBaHMsI, OLICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX Pe3yJbTAaTOB, BHIBOJOB U
0000I1IEeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE INPOIECCA, a TAKXKE BBIIBUIaTh IMPEANOIOKEHHS O €ro
pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISBIISATh HEJOCTATOYHOCTh W HM30BITOYHOCTh WHGOpPMAlMM, JaHHBIX, HEOOXOIUMBIX IS
pelleHus 3aauu;

BBIOMpATh, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO PA3IUYHBIX
BUJIOB U (hOpM Ipe/IcTaBICHUS;

BbIOMpaTh (hopMy mpeacTaBieHUss UHPOPMALMK U WUTIOCTPUPOBAThH pellaeMble 3a/1a4l CXeMaMH,
JruarpaMMamMu, HHOW rpaduKoi U UX KOMOMHAIUSIMU;

OLICHUBAaTh HAJIE&KHOCTh HMHGOPMAlMU TIO0 KPUTEPHSIM, TMPEAJIOKEHHBIM YUYHUTEIEM WU
c(hOpMyJIHPOBAHHBIM CAMOCTOSITEIBLHO.

KoMMyHuKaTHBHBIC YHHBepcaJdbHble yueOHbIe JeHCTBHUSA:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSIMHU U IIENIIMU OOLIEHMUS,
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MMHCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUSI 110 XO/1y PEIIeHUs 3a/1a4l, KOMMEHTHUPOBATh MOJYyUYEHHBIH pe3yabTaT;



B X07i¢ 00CYXJICHHsI 33]1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeéMOW TeMBbI, TPOOJIEMBI, peraeMoit
3aJa4uM, BbICKA3bIBaTh WJIEH, HAlICJICHHbIE HA MOUCK PEIIEHHUS, COMOCTABISATH CBOMU CYXKICHHS C
CYKICHHUSIMH JPYTUX YYaCTHUKOB JIUANOra, OOHapyXHBAaTh Pa3IMuUe U CXOJCTBO MO3UIUH, B
KOPPEKTHOH opme GopMyTupoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

NPEJICTaBISITh  PE3YIbTAThl PEIICHUs 3a/Jayd, OJKCIEPUMEHTA, HCCICJOBAHUS, IPOCKTa,
CaMOCTOSITENILHO BEIOMPATh (DOpPMAT BBICTYIICHUS C YIETOM 33]1a4 PE3CHTAIUMA U 0COOCHHOCTEH
ayJUTOPUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAaHTHOW U UHIUBUAYATHHONU PabOTHI IIPH PEIICHUN
yueOHBIX MAaTeMaTUYECKUX 3a/1a4;

NPUHUMAThH I€JIb COBMECTHOM NEATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHON padoThI,
pacnpenensaTh BUIbl paboT, 1oroBapuBaTbes, 00CyKIaTh MPOIecC U Pe3yabTaT padoThl, 00001IaTh
MHEHHS HECKOJBKUX JTIOACH;

y4acTBOBATh B IPYIIOBBIX (popmax paboThl (00CYkAeHUS, OOMEH MHEHUSIMHU, MO3TOBbIE IITYPMBbI
U JpYTHE), BBHIMOJIHATH CBOK YacTh PaOOTHl M KOOPIWHUPOBATH CBOW ICHCTBHS C APYTUMHU
YICHaMHU KOMAaHJIbI, OICHMBATh KA4eCTBO CBOETO BKJIAQJa B OONIMI TPOAYKT IO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUIaH, AJITOPUTM pEIIeHUs 3aqadyd (WM ero 4acTb), BBIOMPATh
crocod pemeHuss ¢ Y4ETOM HMCIOIIMXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(DOpMAIIHH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJS TIpollecca ¥ pe3yibTara peIIeHUs
MaTeMaTHYeCKOH 3aauu;

MPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a7a4i, BHOCHUTh KOPPEKTUBHI
B JICITENIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HAWIEHHBIX ONIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3y/IbTaTa JEATEIHbHOCTH MMOCTABICHHOM IENTU U YCIOBUSAM, OOBICHATH
MPUYUHBI JOCTH)KCHHS WJIM HEJOCTYDKCHUS IIeJIM, HaxXOIUTh OIMMOKY, J/JaBaTh OIICHKY
NpPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonHmy oOyuenus B 7 KJjacce OOyJarOUIUHCSA TMOMYYUT CIEAYIOIIHME TPEAMETHBIC
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

BoimonHsATh, coueTass yCTHBIE WM TUChMEHHBbIC MPHUEMBI, apuMeTHuecKkue IeHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUsT 4YMCIOBBIX BBIPAKEHUHM, NPUMEHATh pa3sHOOOpa3HbIe CHOCOOBI H
OpUEMBl  BBIYUCIICHUS 3HAUEHUW MAPOOHBIX BBIPAXKEHHUH, COAEpKAIUX OOBIKHOBEHHBIE H
JeCATUYHbIE TPOOH.

[lepexonuTh OT OgHON (HhOpPMBI 3aluCU YHCeN K Apyroi (mpeoOpa3oBbIBaTh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHECUHYIO
JIECATUYHYIO IpO0OB).

CpaBHUBATH U YIIOPSAIOYMBATH PAIIMOHAIBHEIE YUCIA.

OKpyrasTh 4ncCia.



BbINONHATE NPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCIEHUH, OLIEHKY 3HAUEHUI YMCIOBBIX
BBIpaXEHUH. BBINOIHATE AEHCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemare npakTMKO-OPUEHTUPOBAHHBIE 3aJauM, CBS3aHHBIE C OTHOLICHHEM BEJIMYUH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYMH, IIPOLEHTAMU, HUHTEPIPETUPOBATL PE3YJILTATHI PEIICHUS 3aa4 C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pPAacCMAaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb3oBath anreOpandyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IIPUMEHSTh €€ B Ipolecce
OCBOCHMS y4eOHOI0 MaTepuania.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPKEHHUH MTPH 33JJaHHBIX 3HAYCHUSAX MTEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHus LENOTO BBHIPAKEHUS B MHOTOWICH NPUBEICHUEM I0JI00HBIX
CJIaraeMblIX, paCKpbITHEM CKOOOK.

BbBINONHATE yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa HAa MHOTIOYIIEH,
IPUMEHATH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3sHOCTH.

OcyiecTBIATh pa3j0KEHUE MHOMOWIEHOB HA MHOXUTEIN C TIOMOIIIbIO BEIHECEHUS 32 CKOOKHU
00111€r0 MHOXKUTEIIS, TPYIIIIUPOBKHU ClIaraeMbIX, IPUMEHEHUs (POpMYIl COKPALIEHHOTO YMHOXKEHUS.

[TpumeHnsaTH IPe0Opa30BaHUsI MHOIOWIEHOB JUISl PEIICHUS Pa3InYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAILHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBa CTENEHEW € HATYpaJbHBIMU IOKA3aTEIsIMH JUIsl NIPeoOpa3oBaHUs
BBIPAYKECHMUIA.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, MPUMEHS IpaBHIIa Iepexona OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIILHOMY eMy. IIpoBepsTh, SIBISETCS JIM YNCI0 KOPHEM YPAaBHEHUS.

[TpumensTH rpaduyeckre MeTO/Ibl P PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl map 4ucell, SABISIOMIMXCS PEIIEHUEM JIMHEHHOrO ypaBHEHUS C JIByMs
IIEPEMEHHBIMHU.

CrpouTh B KOOPIMHATHOW IUIOCKOCTH TIpaduK JHMHEMHOrO YpaBHEHUS C JABYMs
NIEPEMEHHBIMH, NOJIb3YSACh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS! YPABHEHUS.

Pemarp cuctembl OBYyX JIMHEHHBIX YPAaBHEHUN C JBYMs II€PEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.

CocTaBnaTh W pemiaTh JUHEHHOE YpaBHEHHE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHUH 110
YCIIOBUIO 3aJa4y¥, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IIOJIy4CHHBIN
pe3yibTar.

DOyHKIUH

N3o0paxkaTh Ha KOOPIUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATH YUCIOBBIE IPOMEXKYTKU Ha alredpanyeckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOMN TIOCKOCTH TOYKH I10 3a/JaHHBIM KOOpJIMHATaM, CTPOUTh TpaduKu
nuHeHbIX QyHKIMNA. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMN U3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMH: CKOPOCTb,
BpeMs, pPacCTOSIHUE, [IEHa, KOJIMYEeCTBO, CTOMMOCTb, POU3BOAUTEIBHOCTD, BpeMsl, 00BEM padoThHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate Tpaduyueckuii crmocod TpeacTaBleHUs W aHauW3a WH(OpMAIMu, W3BIEKATh W
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.



K xonmy oOyuenus B 8 Kkiacce oOy4aromMHCS TMOJNYYUT CIEAYIOUIME TNpPEAMETHBIC
pE3yJIbTaThI:

Yuciia 1 BbIYMCICHUS

Hcnonp30BaTh HayallbHBIE IIPEJCTABICHUS O MHOMKECTBE JCHCTBUTEIBHBIX YHCEN JUIS
CpaBHEHHsI, OKPYIJICHHSI M BBIYMCICHHN, H300pakaTh JACHCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPJAMHATHOMU IIPSIMOMA.

[IpuMeHATh NOHATHE apUPMETUYECKOIO KBAAPATHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHHU,
UCHOJNb3ysd MpU HEOOXOAMMOCTH KaJIbKYJATOp, BBINOJHATh IPEOOpPa30OBAHUS  BBIPAKECHUH,
COJIeprKalMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucH OOJNBIIMX W MAJBIX YHCENl C TOMOUIbIO JECATHYHBIX JpoOel u
creneHne yucina 10.

AsredOpanyeckue BbIpasKeHM st

[IpuMeHsATh NOHATHE CTENEHU C LENbIM IIOKa3aTeJeM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPA)KECHUM, COAEPIKAILUX CTEIIEHU C LIEJIBIM IT0Ka3aTEIIEM.

BbINONMHATE TOXAECTBEHHbIE IPEOOpa30BaHMsI pAallMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE
IIPaBUJI IEHCTBUN HaJl MHOTOYJICHAMU M aIredpandyecKuMu IpoOsiMH.

PackiagpiBaTh KBaZpaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTh peoOpazoBaHusl BHIPAKEHUMN JUIsl PELICHUS Pa3iIMUYHBIX 3a/1ad U3 MaTeMaTUKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON MIPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHeWHblE, KBaJpaTHBIE YPAaBHEHUS M PALMOHAIBHBIE YPAaBHEHHUs, CBOJALIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS IEPEMEHHBIMH.

[IpoBoNTHE mpOCTEHIINE UCCIIEIOBAHUS YPAaBHEHHWM M CUCTEM ypPaBHEHHUH, B TOM YHCIIE C
IpUMEHEHHEM IpauuecKux MpeacTaBleHui (YCTaHaBIMBaTh, UMEET JIM YPaBHEHUE WM CHUCTEMA
YpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBbKO, U Tpoyee).

[lepexonuth OT cioBeCHOW (OPMYIMPOBKM 3alaud K €€ anredpanyeckoll Mojenu c
MTOMOLUIBIO COCTaBJICHUS YPABHEHUS WM CUCTEMbl YpaBHEHHM, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]au! MIOJy4YEHHBIH PE3yIIbTaT.

IIpuMeHsTh CBOMCTBA UMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHBIC
HEpPAaBEHCTBA C OJHOM MEepeMEHHOM M HX CHCTEMbI, JaBaTh TIpapUUecKyl0 HIUIIOCTPALUIO
MHOECTBA PEIICHUI HEPABEHCTBA, CHCTEMBbI HEPABEHCTB.

DyHKIMH

[ToHnMaTh M HCIONIB30BaTh (PYHKIMOHAIbHbBIE MOHATHS U SI3BIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYeHUsI), ONpeAeNATh 3HaUeHHe (PYHKUIMU MO 3HAUEHUIO apryMEHTa, ONpeAeNsiTh CBOICTBa
dbyakumn o e€ rpaduky.

Ctpoutb rpaduku 3JI€MEHTapHBIX QYHKIUH BUJIA:

y=kix,y=x%y=x3%y =[x,y = VX, onuceBaTh CcBOWCTBA UHMCIOBOH (DYHKIMH TIO €&

rpaduky.

K xonmy oOydyeHuss B 9 KkJjacce OOydJalOImMICS TMOTYyYUT CIEAYIONIME TPEIMETHBIC
pe3ybTaTHhI:

Yuciia v BBIYUCTEHUS

CpaBHMBATh U yNOPSAA0YNBATH PALIMOHATIBHBIE U HPPALIUOHAIBHBIE YHCIIA.

Boimmonusate apudmernyeckue AEUCTBUSA C PalMOHATBHBIMHM YHCIIAMH, COYeTas YCTHBIE U
MMUCbMEHHBIE MPUEMBI, BHITIOIHATH BEIUUCICHUS C UPPALIMOHATIEHBIMU YUCIIAMH.

Haxoauth 3HaueHus cTeneHell ¢ LEJbIMU TMOKA3aTesIMU U KOPHEW, BBIUMCISATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUN.



OKpyrJITh N€HCTBUTENBHBIE YUCIIA, BBIIOIHATh NPUKUAKY PE3yJIbTaTa BHIYMCIECHUHN, OLIEHKY
YHUCJIOBBIX BBIPAKEHU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHENMHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOIAIINECA K HUM, IIPOCTEHIINE
IPpOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemate cucreMbl ABYX JMHEHHBIX YPaBHEHMH C JBYMsS IIEPEMEHHBIMM M CHCTEMBI IBYX
YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCSA TMHEUHBIM.

Pemate TekCTOBBIE 3a/1a4M alredpanuecKuM CIocoOOM € MOMOILBIO COCTABIEHUS YPaBHEHMUS
WJIM CUCTEMBI IBYX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

[IpoBoaNTH MpOCTEHIINE UCCIIECIOBAHUS YPAaBHEHMM U CUCTEM ypPaBHEHHUH, B TOM YHCIIE C
IpUMEHEHHEM TIpaUuecKuX MpeAcTaBiIeHull (YCTaHABIMBATh, UMEET JI YpaBHEHUE WM CHCTEMa
YpaBHEHHH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBAa, W300pakaThb pelIeHue
HEPABEHCTB HA YMCJIOBOU NPSMOM, 3aIIMCHIBATH PELICHUE C IIOMOLIBIO CHMBOJIOB.

Pemate cucTembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAJAPATHOE
HEpaBEHCTBO, M300pa)kaTb pEIICHHWE CUCTEMbl HEPABEHCTB HA YMCJIOBOIM NPSMOM, 3amuChIBATh
pELIEeHNE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA MPH PELICHUH PA3IMYHBIX 3a4a4.

DYyHKIUH

Pacrnio3HaBaTh (pyHKIMM H3yuyeHHBIX BHUIOB. [IoKa3pIBaTh cXeMaTHMUYECKH PACIIOIOKEHHE Ha

KOOPAMHATHOH MIIOCKOCTH rpadukoB GyHkimii Buma: Y = kX, y = kx + b, y = k/x, y = ax? + bx + ¢,
y = x% y =4/ Yy = |X|, B 3aBHCHMOCTH OT 3HauyeHHii KO3(HIHEHTOB, ONICHIBATH CBOKMCTBA

GbyHKIHH.

Crpouth M u300paXkaTb CXeMaTWYeCKH TpapuKH KBaJPaTHUHBIX (YHKIMHA, OMHCHIBATH
CBOMCTBA KBaJIpaTUUHbIX (PYHKUINN 1O UX rpapuKam.

Pacnio3znaBaTh KBajpaTHUHYIO QYHKIUIO IO (opMyJie, IPUBOAUTH MPUMEPHI KBaJIpaTUUHbIX
GyHKUIMN U3 pealbHOM KHU3HH, PU3UKU, TEOMETPHUH.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPeCcCHH

PacnioznaBaTh apu@MeTHUECKYyI0 M T€OMETPUUYECKYI0 MPOrpecCHU MpH pas3HbIX crocodax
3aJJaHHUs.

BBINONHATE BBIYMCIEHUS C HCHOJb30BaHHEM (OpMya N-ro uieHa apupMeTHdecKkoil u
TrE€OMETPUUYECKOI MPOTrPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl IOCIeI0BAaTEIbHOCTH TOUKAMHU Ha KOOPIUHATHON TJIOCKOCTH.

Pemartp 3agaun, CBS3aHHBIE C YMCIOBBIMHU MOCJIEA0BATENBHOCTIMHU, B TOM YHUCIIE 3a/1aydl U3
peanbHOM JKHU3HHU (C UCTIONB30BAHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanue pa3jiesioB (undposbie)
Ne ni/m KoHnTpoJbHbIe
U TeM NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI
pecypcsl
1 Yucna u BEIYHCIICHUS. o5 5 bu6mmoreka [JOK
PaunnonanpHbIE Yncna https://m.edsoo.ru/7f415b90
5 Anrebpanueckue 97 5 bubmmorexa [IOK
BBIPa)KECHUS https://m.edsoo.ru/7f415b90
bu6mmoreka [{OK
3 ¥/ PABHCHITA M HEpABEHCTEA 20 1 https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpadukmu. 24 1 bubnnoreka [JOK
DyHKIIUN https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
> Hosroperne i obobumenne 0 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102 7
I10 ITPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanme pa3jaesioB (undposbie)
Ne ni/m KoHTpoJibHbIC
U TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI
pecypchl
1 Yucna u BEIYKCIICHUS. 15 1 bu6mmoreka [JOK
KBanpaTtHbie KOpHH https://m.edsoo.ru/7f417af8
, e bwesaio
Hel https://m.edsoo.ru/7f417af8
MOKa3aTeseM
Anrebpanyeckue
3 BhIpakeHHs. KBagpaTHbIii 5 0 Bubmmorexa LIOK
P e https://m.edsoo.ru/7f417af8
TpEXUIICH
, | e s 1 Dewoseror
P ] https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob
YpaBHEHUs U HEPABEHCTBA. bubnnoreka [JOK
5 15 1
KBasparHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 13 1 bubnmoreka [JOK
Cucrembl ypaBHEHUH https://m.edso0.ru/7f417af8
; YpaBHEHUs U HEPABEHCTBA. 12 1 bubnmnoreka [JOK
HepasencTra https://m.edsoo.ru/7f417af8
8 Oynkuun. OCHOBHbBIE 4 0 bu6mmoreka [JOK
HOHSTHS https://m.edsoo.ru/7f417af8
Oyukuuu. Yuciaosbie bubnnorexa [JOK
9 6 0
byHKIH https://m.edso0.ru/7f417af8
bu6mmoreka [JOK
10 I1 10 2
OBTOpCHHE 1 060bmenHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB 102 7

I10 ITPOT'PAMME



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

9 KVIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3aeiioB U TeM KounTtpoJbHbie
n/n Bcero oOpa3oBaTe/ibHbIE
NporpamMmal padoThI
pecypchl
—— L oo
. https://m.edso0.ru/7f419d08
quciia
YpaBHeHuUs U
HEPaBCHCTBA. 14 1 bubnmoreka [JOK
YpaBHEHUS ¢ OTHOU https://m.edsoo.ru/7f419d08
MepeMEHHON
zep a;f:;f};; Cucremsnl 14 1 bubmorexa HOK
P o https://m.edso00.ru/7f419d08
YpaBHCHHIA
Zepa;;eﬁlili};; 16 1 bu6nuoreka [IOK
p ’ https://m.edsoo.ru/7f419d08
Hepasencrtpa
N 16 1 bubmuorexa [JOK
YHIH https://m.edso0.ru/7f419d08
Uucnosbie 15 1 bu6mmoteka [IOK
[MOCJIEAOBATEILHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpEHuUE,
o00o6mieHwue, 18 1 bubmuorexa [JOK
CHCTEMATU3ALNS https://m.edsoo.ru/7f419d08
3HAaHUHU
OBHIEE KOJIMYECTBO 102 7
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IPOBEPAEMBIE TPEFOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHMS OCHOBHOM
NpOBepPsIeMoOro .
00pa3oBaTeJIbHON NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJabTara
1 Yucna u BIYUCICHUSA
11 BbInonHATe, coueras yCTHbIE U NMUCbMEHHbIE NPUEMBI, apupMeTHuecKue
' JEHCTBUS C pallMOHAIbHBIMU YHCIaMU
HaxoauTh 3Hau€HUs YUCIIOBBIX BBIPAKEHUM, MPUMEHITh Pa3HOOOpa3HbIE
1.2 CrocoObl M TPHEMBI BBIYUCICHUS 3HAYCHHA JPOOHBIX BBIPAKEHUM,
coJiepKaluX OObIKHOBEHHbIE U JIECATUUHBIE IPOOH
[lepexoauTh OT OHOM POPMBI 3aIMCH YHCEN K IPYToi (TpeoOpa3oBHIBATH
1.3 JECSITUUHYIO APOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUIHYIO IPOOb)
14 CpaBHMBATH M YIOPSIOYUBATh pallMOHAIbHBIE YUCIIA
1.5 OxpyryTh uncia
BbINONHATE NPUKUAKY M OLEHKY pe3yjibTaTa BBIYUCICHUH, OLICHKY
1.6 3HAQYECHHUM YHCIIOBBIX BBIPAXKCHUHU. BBINIOIHATE AEUCTBUS CO CTENEHSAMHU C
HaTypaJbHBIMH ITOKa3aTeNIIMU
17 [IpuMeHsATH NpHU3HAKK  JETUMOCTH, DPAa3JIO)K€HHE Ha  MHOMKUTEIH
' HaTypaJIbHbIX YHCEI
Pemarp nmpakTHKO-OpHEHTUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOILIEHUEM
18 BEJINYHH, IPONOPLUOHATIBHOCTHIO BEJINYMH, IPOLICHTaMH,
' MHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 3a/1ad ¢ Y4ETOM OrpaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBaMH pacCMaTPUBAEMBIX OOBEKTOB
2 Anrebpanyeckue BbIpaXXEHUS
21 Hcnonb3oBath  anreOpanvyeckyr0o  TEPMHUHOJOTHMIO U CHUMBOJIHKY,
' MPUMEHSATH €€ B IPOLIeCCe OCBOEHHSI yUeOHOT0 MaTepuana
’5 HaxonuTh 3HaueHUs: OyKBEHHBIX BBIPRKEHUH NMPH 3a/JaHHBIX 3HAYCHMAX
' MIEPEMEHHBIX
23 BommonHATe  mpeoOpa3oBaHus  LEJIOTO  BBIPAKEHUS B MHOTOWIEH

MPUBCACHUCM HO,Z[06HBIX cJIara€MbIX, paCKpbITUEM CKOOOK




BrmonssaTe YMHOXXCHHUEC OJHOYWICHA Ha MHOI'OYJIECH M MHOTI'OYICHAa Ha

24 MHOTOYJICH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaJIpaTta pasHOCTH
OcCymiecTBIATh Pa3IOkKEHUE MHOTOWICHOB HAa MHOXHTEIH C IMOMOIIBIO
2.5 BBIHECEHMsI 3a CKOOKM OOLIEro MHOXXHUTENs, I'PYNIIUPOBKU CIAaraeMblx,
npUMeHEeHHs (OPMYIT COKPALIEHHOTO YMHOKEHUS
26 [IpumensaTh npeoOpa3oBaHUsI MHOTOWICHOB Ul PEILEHHUs pPa3Iu4HbIX
' 3aJa4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 peallbHOM MPAKTUKU
27 Hcnons3oBaTk CBOMCTBA CTENEHEH C HATYPAJIbHBIMHU IIOKA3aTEIAMM JIS
' IpeoOpa3oBaHus BBIPAKECHUN
3 VYpaBHEHUS U HEPABEHCTBA
Pemiare nuHeiHbIe ypaBHEHHs ¢ OJHOW NEPEMEHHOM, NpUMEHss MpaBuiia
3.1 nepexoaa OT MCXOAHOTO YpPaBHEHHUS K paBHOCHIBHOMY emy. [IpoBepsTsb,
SBJISICTCA JIM YUCII0 KOPHEM YPaBHEHMSI
> [TpumeHsTH rpaduuecKkue METOAbI IPU PELICHUH JIUHEHHBIX YPABHEHUHN U
' UX CUCTEM
33 [TonGuparh nmpuMepsl Nap YHUCEN, SIBISIOLIMXCS PELICHHEM JIMHEHHOro
' YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU
CTpouTh B KOOPIMHATHOW IUIOCKOCTH TpadUK JTMHEWHOTO YpaBHEHHS C
3.4 JIBYMsI TE€PEMEHHBIMHU; TMONb3YACh TIpaUKOM, MPUBOAUTH TNPUMEPHI
peleHus ypaBHEHHS
35 Pemate cuctemsl 1ByX JMHEHHBIX YPaBHEHHUW C JABYMs IIEPEMEHHBIMH, B
' TOM 4HcIe rpaduyecku
CocTtaBiiATh M peliaTh JMHEHHOE ypaBHEHHE WIM CHUCTEMY JIMHEHHBIX
3.6 YpaBHEHHWH TIO YCIIOBHIO 3aJaud, WHTEPIPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4ui OJTy4YE€HHBIH pe3ysbTaT
4 Koopaunats! u rpaduku. @yHkuun
N300paxkaTh Ha KOOPAWHATHOM MpSMONH TOYKH, COOTBETCTBYIOILME
4.1 3aJJaHHbIM KOOpJAMHATaM, JIy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBAThH
YHCIIOBBIC TPOMEKYTKH Ha alTreOpanveckoM s3bIKe
4.2 OTMeyaTh B KOOPIAMHATHOH IJIOCKOCTH TOYKH IT0 3aJJaHHBIM KOOPIHHATAM
4.3 Crpouts rpaduku muHeHHbIX QyHKIUNA. CTpouTh rpaduk GyHKIUHU Y = [X|
OnwuceBaTh ¢ MOMOIIBIO (QYHKIIUH WM3BECTHBIE 3aBHUCHMOCTH MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BpeMs, pAacCTOSHUE, IIEeHY, KOJIMYECTBO,

CTOMMOCTD, POU3BOUTEIHHOCTD, BpeMsl, 00bEM paboThI




4.5

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa

[Tonumars rpaduyueckuii crnoco0 mpeacTaBiIeHHs U aHaTu3a nH(opMaLuu,

4.6 U3BJICKaTh W HMHTEPIPETUPOBATh MH(POPMALNIO U3 TPa(PUKOB peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Hucna 1 BBIYUCICHUS
Hcnonp30BaTh HayallbHbIE MPECTABICHUS O MHOKECTBE AEHCTBUTEIbHBIX
11 yucen Ui CpPaBHEHMS, OKpYIVIEHUS U BBIYMCICHMH, M300paxarb
JEHCTBUTEIIbHBIE YHCIIA TOYKAaMU Ha KOOPIAMHATHOMN IIPSIMOU
[TpumMeHsTh MOHATHE apH(PMETHUIECKOTO KBAIPaTHOTO KOPHS, HAXOAUTh
19 KBaJpaTHble KOPHM, MHCIHOJb3ys IpU HEOOXOJUMOCTH KaJIbKYIATOP,
' BBIIIOJIHATh IPEOOpa30BaHUsI BBIPAKEHUM, COAEpKAIMX KBaJpaTHBIC
KOPHM, UCIIOJIb3YS] CBOMCTBA KOPHEU
13 Hcnonb30BaTh 3amucy OOJBIIMX U MaJIbIX YUCEI C TTOMOIIbIO AECATUYHBIX
' npobeit u creneHelt uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHTh MOHATHE CTENEHM C ILEJIbIM II0KA3aTeIeM, BBINOIHATh
2.1 peoOpa3oBaHusd  BBIPDAKEHUH, COJAEpXKAIIMX CTENEHH C  LENbIM
IIOKa3aTeseM
BeinonHsaTe TOKJIECTBEHHBIE npeoOpa3oBaHus paloHaIbHbBIX
2.2 BBIDA)KEHMII HA OCHOBE IIpaBWJ JCHCTBUM HAJ MHOIOYWICHAMU U
anreOpandecKkuMy ApoOsSMH
2.3 PackiaapiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTENN
24 [TpumeHnsaTH IpeoOpa30BaHMs BRIPAKEHHUH JUIS pEIIeHUs Pa3IMYHbIX 3aa4
' 13 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHOM MPAKTUKH
3 YpaBHEHUS U HEPAaBEHCTBA
31 Pemarp nuHeliHble, KBaIpaTHbIE YPAaBHEHUS U PALlMOHAIbHBIE YPABHEHUS,
' CBOJAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMU
3.2 [IpoBouTH pOCTENIINE UCCIENOBAHUS YPABHEHUM U CHCTEM YPaBHEHHI,




B TOM 4HCI€ C DpUMEHEHHEeM TrpadUyecKux MpeicTaBICHUN
(ycTaHaBnMBaTh, UMEET JIM YPaBHEHUE UM CUCTEMA YpaBHEHUI pelleHus,

€CJIM UME€T, TO CKOJIBKO, U npoqee)

[lepexonuth OT cioBecHOU (HOPMYIHMPOBKHU 3a/1auu K e€ anredpandeckoi
33 MOJIETN C MOMOILBIO COCTABJIEHUS! YPABHEHMSI WIM CUCTEMbl YpPaBHEHUH,

HHTCPHOPETUPOBATL B COOTBETCTBUM C KOHTCKCTOM 3aaaydyu HOqueHHBIfI

pe3yJsipTar

[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB MJIsi CPAaBHEHMS, OLEHKH,
34 pelarh JIMHENHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHUCTEMBI,
JaBaTh IpaUUECKYI0 WILTIOCTPAIMI0 MHOKECTBA PELICHUI HEpaBEHCTBA,

CHCTEMBl HEPAaBEHCTB

4 OyHKIIUU

[ToHnMaTh 1 UCTIONB30BATh (DYHKIIMOHAIBEHBIC IOHSATHUS U SI3BIK (TEPMUHBI,
4.1 CUMBOJIMYeCKUE O0003HAYeHHsI), ONpPENeNsITh 3HaueHHEe (YHKIUU 10
3HA4YCHHUIO apTyMEHTa, ONPEIENIATh CBOUCTBA (PyHKIUH 110 €€ TpaduKy
Ctpouts rpaduky dJIeMEHTapHBIX (QYHKIUH BHIA:

4.2 y =k/x,y=kIx,y=x%y =Xy =|x|, onuchIBaTh CBONCTBA YUCIIOBOI
¢yskumu no e€ rpaduKy

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUA

1 Yucaa ¥ BEIYUCICHUS

11 CpaBHUBaTh U YIOPSAJ0YMBATh PALIMOHAIbHBIE U HPPALlMOHATIbHBIE YK CIIa

BreimonHaTh apI/I(I)MCTI/I‘-ICCKI/Ie ,Z[CI>'ICTBI/I${ C paluOHAJIBbHBIMU YHCJIIAMU,
1.2 coucTasd YCTHBIC W IIHNCHMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYMCICHHSA C

HppaliuOHAJIIBHBIMU YK CJIaMU

Haxonute 3HaueHHWs cTemeHEHd ¢ MEeJNbIMH TOKAa3aTelsIMU W KOpPHEM,
1.3

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

OprrJ'ISITB JIeNiCTBUTEIIbHEIC 4yucia, BBIIIOJHATH IMPUKUAKY PpE3yJibTaTa
1.4

BBIYHMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

2 YPaBHCHI/Iﬂ " HCPABCHCTBA




2.1

Pemrate nuHelHbIE ¥ KBaJpaTHbIE YPABHEHUs, YPABHEHUS, CBOAAIIMECS K

HUM, IPOCTEHIINE APOOHO-PALMOHATBHbIC YPAaBHEHHS

2.2

Pemrate cuctemel ABYX JMHEHHBIX YPaBHEHHU C IBYMs IIEPEMEHHBIMU U
CUCTEMBI JBYX YpPaBHEHUH, B KOTOPBIX OJHO YpPaBHEHHE HE SBIACTCS

JIMHEWHBIM

2.3

Pemarp TeKCTOBBIE 3a7auu anreOpandecKuM CIocoOOM C TIOMOIIBIO
COCTABJICHMS YPAaBHEHUS WJIM CHUCTEMBI JBYX YPAaBHEHUH C JABYMs

IEPEMEHHBIMU

2.4

2.5

2.6

[IpoBoauTH IpOCTENIINE HUCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHH,
B TOM 4YHCJI€ C MPUMEHEHUEM IpapUuecKuX NpeAcTaBIeHUi (Hampumep,
YCTaHaBJIMBaTh, UMEET JIM YPABHEHHUE WM CUCTEMA YPABHEHMM PEILCHUS,

€CJIK UMEET, TO CKOJIBKO)

Pemrate nuHeiiHbIe HCPABCHCTBA, KBAAPATHBIC HCPABCHCTBA, 1/1306pa>1<aTb
PCIUICHUC HCPABCHCTB Ha YHCJI0BOM HpHMOﬁ, 3aIlIMCbIBATL PCHICHUC C

IIOMOIIBIO CHMBOJIOB

Pemrate cumcTemMBbl  JIMHEMHBIX HCPABCHCTB, CHUCTCMbl HCPABCHCTB,
BKITIOHAIOMIME KBAJAPAaTHOC HEPABCHCTBO, I/1306pa)KaTI> PEIICHUE CUCTCMbI
HCPaBCHCTB Ha YHICIOBOM pr[MOﬁ, 3alUCbIBaTh PCHICHUC C ITOMOIIBLIO

CHUMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

Pacrnio3HaBath (yHKIIMM HM3YYEeHHBIX BUIOB. [I0oKa3bIBaTh CXEMaTHUECKU
pacIoyioKeHNEe Ha KOOPIWHATHOM TUIOCKOCTH TpadukoB (yHKIMH BUA:
y=kx, y=kx+b, y=k/x, y=ax’tbx+C, B 3aBUCHMOCTH OT 3HAYCHHU

K02(pPUITMEHTOB, OMMMCHIBATH CBOMCTBA (DYHKITUN

3.2

3.3

IToka3pIBaTh CXEMaTUYECKH PACIIOJIOKEHHE HA KOOPIUHATHOW IIOCKOCTH
rpadukoB (yHKIMIA Buma Y = VXX, Y = |x| ¥ ommCHIBaTh CBOWCTBa
byHKIUH

Crtpouth 1 n300paxarbh CXeMaTHYECKH rpapuKy KBaIpaTHUHbIX (YHKIUH,

OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIUH 1O X Tpadukam

3.4

Pacno3znaBate KBagpaThuyHyro (QyHKUHIO 10 (opmyne, NPUBOIUTH

IpPUMEPbl  KBAJpPAaTUYHbIX (YHKUMH W3 pealbHON KHU3HHM, (U3UKH,




Ir€OMETPUH

4 ApudmeTrueckas U reoMeTpUYECcKasi IpOrpeccuu
1 Pacnio3HaBath apupMETHYECKyl0 M TE€OMETPUYECKYI0 MHpPOTPECCUU TpHU
' pasHbIX crocobax 3aJaHus
BbIMONHATE  BBIYUCICHUS C HCIOJB30BaHHEM (opMyad N-TO 4ieHa
4.2 apu(MeTuyecKoil M TeoMEeTPUYECKOW MPOTPECcCHil, CyMMBbI MHEPBBIX N
YJIEHOB
43 N300paxaTh 4aeHBl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPIAMHATHOMN
' IJIOCKOCTH
Pemarp 3anaun, CBA3aHHbBIE C YHUCIOBBIMH I1OCIIE0BATENBHOCTSIMH, B TOM
4.4 YHclie 3aJjaud U3 PeabHOM XU3HU (C MCHOJB30BaHUEM KalbKyIsATOpA,

HU(PPOBBIX TEXHOJIOTHI)

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 Yucna 1 BBIYUCIIEHUS
JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OHOH (hOpMBbI 3amucu apodeit
11 K apyroi. IloHsTHE panMOHAIBHOIO YMCIIa, 3alIUCh, CPABHEHUE, YIIOPSIAOYMBAHNE
palMOHAIBHBIX YNCEI
19 Apudmernueckue IeWcTBUS € palMOHAIBHBIMU 4HciaaMmu. Pelnenue 3amad w3
' peasibHOM MPAaKTUKK Ha YacTH, Ha IpOOH
13 Crenenb C HaTypalbHBIM IIOKa3aTelleM: OIpejaeieHue, Mpeodpa3oBaHue
' BBIpQ)XEHUII Ha OCHOBE ONpPEIEICHNUS, 3aMCh OONBIINX YHCE
14 [IporeHThl, 3anMCh MPOIEHTOB B BUJAE JpoOM M OpoOu B BHUIE MPOLEHTOB. Tpu
' OCHOBHBI€ 33/1a4M Ha IPOLICHTHI, PEIICHNE 3a/1a4 U3 PEalbHOM MPAKTUKN
15 [IpuMeHeHne MPU3HAKOB JIETUMOCTH, Pa3IOKEHUE Ha MHOXHUTEJIM HATypaJbHbIX
' qrcen
1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsiMast U oOpaTHasi MPOMOPLHOHATBHOCTH
2 Anrebpanyeckue BbIpaXXEHUS
51 [IepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHUS C IEpeMeHHOW. JlomycTumele

SHAYCHUA NICPEMCHHBIX




HpeI[CTaBJ'IeHI/IC 3aBUCHUMOCTH  MCEXAY BCIWMYMHaAMM B  BHIAC (bOpMYJ'IBI .

22 Brraucnienus nmo gpopmynam

2.3 [IpeoOpazoBanue OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO PAaBHBIC BBIPAYKEHUS

2.4 CBoiicTBa CTENEHH ¢ HaTypalbHbBIM [T0Ka3aTeIeM

’g OnHounenbl M MHorowieHsl. CteneHb MHorowieHa. Cllo)keHHE, BbIYMTaHUE,
' YMHOKE€HUE MHOTOWJIEHOB

25 @opMysbl COKpAIIEHHOIO YMHOXEHHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTU KBaJpaToB. Pa3nokeHne MHOTOUWIEHOB HA MHOXHUTEIH
3 YpaBHeHHst

o VYpaBHeHHe, KOpEHb YypaBHEHHUs, IpaBwia HpeoOpa3oBaHUS  ypaBHEHUS,
' PAaBHOCUJIbHOCTh YPaBHEHHM

3.2 JInHeliHOE ypaBHEHME C OJHOM NIEPEMEHHOM, YHCIO KOpPHEH JIMHEHHOrO
' YpaBHEHHUS, PELICHUE JIMHEHHbBIX ypaBHEHUIN

> CocraBiieHne ypaBHEHHMI IO YCIOBHIO 3ahauyd. PelieHue TEKCTOBBIX 3aaay ¢
' MIOMOILBIO YpaBHEHUH

3.4 JluneliHoe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk

Cuctema IByX JMHEHHBIX YpaBHEHHUIl ¢ AByMs nepeMeHHbIMM. Pemienue cucrem
35 ypaBHEHUH CcHocoOOM NOJCTaHOBKHU. [IpuMepsl perieHHs TEKCTOBBIX 3ajad ¢
IIOMOIIBIO CUCTEM YPAaBHEHHUU

4 Koopaunats! u rpadpuku. @yHkuun

4.1 KoopaunaTa Touku Ha npsiMoi

42 Uucnosble NnpomMexyTKku. PaccrosHre Mexay IByMS TOYKAMH KOOPJAWHATHOM
' psAMON

43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AbGcuucca U opAMHATa TOYKU
' Ha KOOPJIMHATHOM MJIOCKOCTH

14 [Ipumepsl rpaduxoB, 3amaHHbIX GopmynaMu. YteHue rpaduUKOB peaNbHBIX
' 3aBUCUMOCTEN

4.5 ITonsarue Gynkun. ['papuk pynkunu. CoricTBa QyHKIHIA

4.6 Jluneiinas Gynkuus, e€ rpaduk. I'padux pyHkuum y = [x|

4.7 I'padnueckoe penieHne JIMHEWHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX ypaBHEHUI




8 KVIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna 1 BBIYUCIICHUS
11 KBampatuslit kopenb u3 wuucna. [loHsitue 00 UppalMOHATBEHOM YHCIE.
' JlecaTHUHBIE TPUOJIMKESHUS UPPALMOHATBHBIX YHCEIT
CpoiicTBa apu(MeTHUECKUX KBaJPATHBIX KOPHEHM M WX MPHUMEHEHHE K
1.2 Mpeo0pa3OBaHUI0 YHCIOBBIX BBIPAKEHUM M BBIYUCICHUAM. JleHCTBUTENIbHbBIE
qrcia
1.3 Crenens ¢ 1enbIM MOKa3zaresaeM U e€ cBoiictBa. CTaHgapTHas 3aluch Yucia
2 AnreOpandecKkue BoIpaKeHUS
2.1 KBanpatuslii TpéxuiieH, pa3ioxkeHne KBaApaTHOro TPEXUWIeHA Ha MHOXKHUTEIU
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO alredpandeckoi Apodu
2.3 Crnosxenue, BBIYUTaHHE, YMHOXKEHUE, IeJICHHE aIre0pandeckux apooeit
24 PanrioHanbHbIE BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHHe, (Qopmylia KOpHEH KBaapaTHOTO ypaBHEHHs. Teopema
' Buera
3.2 Pemenne ypaBHeHU, CBOAAIIUXCS K TUHEHHBIM U KBaIPaTHBIM
3.3 [Tpocreiime ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'padmyeckas uHTepmnpeTanus ypaBHEHHUH C JBYyMsI TEPEMEHHBIMH H CHCTEM
34 JINHEMHBIX YpPaBHEHUN C JByMs TepeMeHHbIMU. [Ipumepsl pemeHus CHCTeEM
HEJTMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Perrenre TekCTOBBIX 3a7a4 aNreOpanyecKkuM CriocoooM
3.6 YncnoBbie HEPAaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OAHON MEPEMEHHOM
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH
41 [Tonarue ¢ynxmuu. OOnacTh onpeneneHUs U MHOXKECTBO 3HAUCHHH (YHKLHU.
' CrniocoOsl 3a1anus GyHKIUN
4.2 I'paduk pynkuuu. YreHue cBONCTB GyHKIUH 1O €€ rpaduxy




4.3 [Tpumepsl rpadukoB PyHKIUH, OTpAXKAIOMIUX PeaIbHBIE TPOIECChI
14 @OyHKIMY, ONUCBHIBAIOUIME NPAMYI0 U OOpaTHY0  NPONOPLHUOHAIbHBIE
' 3aBHCUMOCTH, UX I'pauKu
4.5 OyHKIUU Y =X% y = X?
4.6 ®ynxmmn y = VX, y = |x|
4.7 I'paduueckoe peuieHre ypaBHEHUH U CUCTEM ypaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 31eMeHT cOAepKAHUA
1 Yucna u BIYUCICHUS
11 PanmonanbHble  4YMcla, WppalMOHANbHBIE YHWCIA, KOHEYHbIE W OECKOHEYHBIE
' JeCSITUYHBIE IpOOU
MHOXecTBO JeHCTBUTENBHBIX YHUCEN, ACHCTBUTENbHbIE YUCIA KaK OeCKOHEUYHbIE
12 JeCSITUUHbIE poOu. B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEX]Y MHOMXKECTBOM
' JNEHUCTBUTENbHBIX YUCENT U KOOPJAMHATHON mpsiMoi. CpaBHEHHUE NE€WCTBUTEIIbHBIX
qucen
1.3 ApudmeTndeckne IeHUCTBHS ¢ JCHCTBUTEILHBIMEA YUCIIAMHU
N3mepenus, npubnuxeHusi, oneHKA. Pa3mepsl 0OBEKTOB OKPYXKAIOIIETO MHPA,
14 JUTUTENILHOCTh TIPOLIECCOB B OKpyxaromieM Mupe. IlpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. OxpyrieHue uucen. IIpukuaka v oueHka
PE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 VYpaBHEeHUsI ¢ OIHON epeMeHHON
2.2 JInneiiHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOISIINXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Pemienre ypaBHeHNH, CBOAANIMXCS K KBaJIPaTHBIM
24 bukBanpatHoe ypaBHeHue. [IpuMepsl pemeHus ypaBHEHU TPETbEN U YETBEPTOU
' CTETIEHEN Pa3JI0KEHNEM Ha MHOKUTENN
2.5 Pemenue 1poOHO-palMOHANIBHBIX YpaBHEHHI
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM nByX JTMHEWHBIX YPABHEHHUU C IBYMS IEPEMEHHBIMU
29 Pemenne cucreM OByX ypaBHEHMM, OJHO W3 KOTOPBIX JIMHEHWHOE, a JIPyroe —
' BTOPOMU CTENEHU




2.10 I'paduaeckas nuHTEpIpETALMS CUCTEMBI YPAaBHEHUH C IBYMsI IIEPEMEHHBIMU

2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM

2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHEHBIX HEPABEHCTB C OJIHOM EPEMEHHON

2.14 PemreHne cucreM JTMHEHHBIX HEPABEHCTB C OAHOU IIEPEMEHHON

2.15 KBanpaTHble HEpaBeHCTBa

216 I'paduueckas MHTEpIpeTalsi HEPABEHCTB W CHCTEM HEPAaBEHCTB C JBYMS
' MIepeMEHHBIMU
3 OyHKIMH

o KBagpartuunass ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabGona, KOOpIWHATHI
' BEPIIUHBI Tapadobl, OCb CAMMETPUHU MTAPaOOIIBI

3.2 I'paduku dyukimii y=Kx, y=kx+b u ux coiicrsa

3.3 I'paduku Gpyukmii y=K/X, y = X° 1 ux cBoicTBa

3.4 I'paduku PpyHKuMi , 1 UX CBOICTBA
4 YucnoBbie OCIEI0BATEIBLHOCTH

i1 Omnpenenenre U crnocoObl 3aJaHUs YUCIIOBBIX IOCIENOBATENbHOCTENH. 3anaHue
' MOCTIeI0BAaTEIbHOCTH PEKYPPEHTHOM hopMysolt u popmyInoit N-ro wieHa

45 Apudmernueckas mporpeccus. Dopmynbl  N-ro  uYieHa  apUPMETHUYECKOM
' MPOTPECCUH, CYMMBI TTEPBBIX N YICHOB

43 I'eomerpuueckas nporpeccuss. QPopMmynsl N-r0  WIEHa TE€OMETPUYECKON
' MIPOrPECCUH, CyMMBI NIEPBBIX N UIECHOB

14 N300pakeHue 4ieHOB apu(PMeTHIECKON 1 reOMeTpUYECKOl Mporpeccuit ToukaMu
' Ha KOOPJMHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIUAIBHBIA POCT

4.5 Cno’xHbIe MPOLIEHTHI

MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3BOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K PEIMETHBIM pe3y/JbTaTaM O0CBOCHUS
NpoBepseMOro OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero
TpedoBaHus o0pa3zoBanusi Ha ocHoBe PI'OC

VMmenune OICpHUpOBaATH TIOHATUSIMMU: MHOXECTBO, IHOAMHOXKECTBO,
Oorepanru HaJd MHOXCCTBaAMH;, YMCHHC OICPUPOBATH IMMOHATHUAIMU: rpa(l),

CBSI3HBIN Tpad), AepeBo, LUK, MPUMEHATh UX MPH PEIICHUHU 3a]1a4; YMEHUE




UCIOJb30BaTh IpaMuecKoe IpPEICTABICHUE MHOXECTB JUIsl OINMCAaHUS
peanbHBIX IPOLECCOB M SBICHUM, IPU PEIICHUM 33Jad U3 APYrux

y4eOHBIX IPEIMETOB

Vmenue OIICPHUPOBATH IIOHATHAMU: OIPCACICHHUE, aKCHOoMa, TCOopEMa,
J0Ka3aTCIbCTBO, YMCHUC paciio3HaBaThb HCTUHHBIC u JIOKHBIC
BBICKAa3bIBaHHA, IIPHUBOAWUTL IIPHUMEPBI W  KOHTPIPHUMEPBI, CTPOHUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHUH

Vmenue OIICpHUpPOBATh IMOHATHAMHU: HATYpaJlbHOC YHCIIO, IIPOCTOC U
COCTaBHOC YHMCJIO, ACITIUMOCTD HATYPAJIbHBIX YHUCCII, IPU3HAKNU OACITIUMOCTH,
eJjoe 4ucio, MoayJb 4uciia, OOBIKHOBEHHAS ,Z[p06b n JCCATUYHAsA I[p06b,
CTaH[[apTHI)II\/JI BUJ 4UClIa, pallMOHAJIBHOC YHCJIO, UPppALMOHAJIBHOC YHCIIO,
apI/I(bMeTI/ILICCKI/Iﬁ KBa,Z[paTHBIﬁ KOpPCHb; YMCHHUC BBIIIOJHATD HeﬁCTBHH C
qucjiaMu, CpaBHUBATb W YIOPAAOYMBATHL 4YUCIIA, NPCACTABIIATE YHCJIAa HA
KOOp,I[I/IHaTHOI;'I HpﬂMOﬁ, OKpYIIATH 4YHCJa;, YMCHHUC [CJIAaTb INMPUKUIAKY U

OLIEHKY pe3yJIbTaTa BEIYMCIICHUI

YMeHue onepupoBarh IMOHATUSMHU: CTENEHb C LEJIbIM II0Ka3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHbI KOpeHb, MHOTOWIEH, aureOpanyeckas
IpoOb, TOKIECTBO; 3HAKOMCTBO ¢ KOPHEM HaTypaJIbHOHN CTEleHu OoJiblie
€IMHUIIBl; YMEHHUE BBINOJIHATH pacd€éThl Mo (GopmysaM, MpeodpazoBaHUs
LENbIX, JPOOHO-PALlMOHAIBHBIX BBIPAXEHUM W BBIPAXKEHUH C KOPHSIMHU,
pa3IoKEeHUE MHOTOWIEHAa Ha MHOXKUTEIH, B TOM YHUCJIE C UCIIOJIb30BAHUEM

(hopmys pa3HOCTH KBaJIpaTOB M KBaJipaTa CyMMbI U Pa3HOCTHU

YMeHue onepupoBaTh MOHSITHUSMH: YUCIOBOE PAaBEHCTBO, YpPAaBHEHHE C
OJIHOM IEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON;
yMEHHE peliarh JUHEWHbIE W KBaJpaTHbIE ypaBHEHHS, JPOOHO-
palMOHAJIIBHBIE YPAaBHEHUS C OJHOM INEPEMEHHOW, CHUCTEMBI JBYX
JINHEMHBIX YpPAaBHEHWMW, JIMHEWHBIE HEPABEHCTBA U HX CHCTEMBI,
KBaJIpaTHBIE U IPOOHO-paAIIMOHATIFHBIC HEPABEHCTBA C OJIHOM TIEpEeMEHHOM,
B TOM YHCJIE TIPU PEIICHUU 33/1a4 U3 JIPYTUX MPEIMETOB U MPAKTUYECKUX
3a7a4; YMEHHME HCIOJIb30BATh KOOPJIAMHATHYIO NPSAMYIO U KOOPAMHATHYIO

IJIOCKOCTh /711 N300pakeHUs pellleHui ypaBHEHH, HEPaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMU: (QYHKUMS, Tpaduk (GYHKIUH, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pAcTaHUS,
yObIBaHUs, HauOoOJIbIIEE W HAWMEHBINEE 3HAUYeHUS (YHKIMH, yMEHHE

OIICpHUPOBATH IMOHATHAMU: IIpdAMasd M[MPOIMOPHUOHAIBHOCTD, JIMHEeMHas




GyHKUMS, KBaapaTH4yHas (QYHKOUS, OOpaTHas MPOMOPLUOHAIBHOCTD,
napabosna, runep0oia; yMeHHe CTpOUTh rpaduku (HyHKIHMA, UCTIONb30BaTh
rpaduKy Ui OIPEIENCHUs] CBOWCTB IPOLECCOB M 3aBUCUMOCTEH, s
pelieHns 3ajad U3 JIpYruxX Y4eOHbIX IPEIMETOB U PEAJbHOM JKU3HU;

YMCHHC BbIpAXKATb (I)OpMYJ'IaMI/I 3aBUCUMOCTH MEX Y BEIMUYMHAMU

Ymenue OIIEpUPOBAThH HOHATUSAMMU: I0CJIEI0BATENbHOCTb,
apupMeTHyecKasi ¥ TeOMETPUYECcKasi MPOrPECCHH; YMEHHE HCIIOJIb30BaTh
CBOMCTBaA MoOCIIe0BaTeNbHOCTEH, (POPMYIIBI CyMMBI U OOLIETO 4ieHa MpH
pelIeHnr 3aJa4, B TOM YHCJE 33Jad U3 JPYIHX y4eOHBIX NPEAMETOB U

peanbHOM KU3HU

YMeHue pemath 3a1a4d pa3HbIX TUIOB (B TOM YMCJI€ Ha MPOLEHTHI, JOJIU
U 4YacTH, JBHXEHHE, PaboTy, LEHY TOBAPOB U CTOMMOCTb IOKYIIOK M
YCITyT, HAJOTH, 33Ja4d U3 00JacTH YNpPaBICHHUS JTUYHBIMUA U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEIOBATH IIOJIyYEHHOE DPEIICHHE U

OLICHUBAThb HpaBIIOHO,Z[06HOCTB MOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATHIMU: (QUTypa, TOUKA, OTPE30K, IpsAMasi, JIyd,
JIOMaHas, Yroj, MHOTIOYTOJIbHMK, TpPEYrOJIbHUK, PaBHOOEIPEHHbIH U
PaBHOCTODOHHUN  TPEYrOJIbHUKH,  INPSAMOYTOJbHBIA  TPEYrOJbHUK,
MeauaHa, OMCCEKTpuca M BBICOTA TPEYroJbHUKA, YEThIPEXYrOJIbHUK,
napajiesiorpaMM, — pomM0,  NpSIMOYTOJbHHMK,  KBajapaT,  Tparenus;
OKPY’XKHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢durypamu; ymMeHue pelarh 3aJadyd, B TOM YHCJIE U3 IOBCEIHEBHOM
KU3HU, HA HAXO0XJCHHWE TIEOMETPUYECKUX BEIWYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUryp u pakron

10

YMeHue onepupoBaTh IOHATHSAMM: PaBEHCTBO (UTyp, paBEHCTBO
TPEYTrOJIbHUKOB; NapaJUIEIbHOCTh U MEPIEHAUKYIIPHOCTD MPSMBIX, YTOJI
MEXIy TNPSAMBIMH, NEPIEHAMKYIAp, HAKJIOHHAs, MNPOEKLHUs, Ioaodue
¢uryp, monoOHbIE TPEYroJIbHUKH, CUMMETPUSI OTHOCUTEIbHO TOYKH U
NpsIMOIl; yMEHHE paclo3HaBaTh pPAaBEHCTBO, CHUMMETPHUIO M ToaoOue
¢buryp, napauieNbHOCTh U NEPIEHIUKYISIPHOCTD MPSAMBIX B OKpPYXKaIOLIEM

MUpE

11

YMeHue onepupoBaTh MOHATUAMU: JJIHMHA, PACCTOSIHHE, Yros (BeTWYMHA
yria, CHHYC M KOCHHYC yIJa TpeyrojlbHUKa), IUIOINAfb, YMEHHE

ONCHUBATL pPasMEpbl MNPCIMETOB U OOBEKTOB B OKpYyXKaromeM MHUpPE;




12

yMEHHE MPUMEHSITh (POPMYIIbl epuMeTpa U IO MHOTOYTOJIBHUKOB,
JUIMHBL OKPYXXHOCTH U IUIOUIaJU Kpyra, oObeMa NpPSIMOYTOJBHOTO
napajuiefienunena;  yMEHHe  NPUMEHATh  NpPU3HAKUM  pPaBEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA, TEOPEMY
[Mudaropa, TpUroHOMETpUUECKHE COOTHOIICHUS ISl BBIYUCICHUS [UIMH,

pacCTOAHUM, TIJIOIIANEH

Ymenue u3o0paxarb IUIOCKME (UTYpbl M UX  KOMOMHAamuu,
OPOCTPAaHCTBEHHbIE (UTYpHl OT PYyKH, C TIOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB M  3JEKTPOHHBIX CPEICTB IO TEKCTOBOMY  HJIM

CHUMBOJIbHOMY OIIMCAHUTIO

13

14

15

16

Ymenue OIICPHUPOBATL NOHATUAMM: MPAMOYIoJibHasd CHUCTCMa KOOPAWHAT,
KOOpAUHATBI TOUYKH, BEKTOP, CyMMa BCKTOPOB, IMIPOU3BCACHUEC BCKTOPA HA
YHCJI0, CKAJAAPHOC MPOU3ZBCACHHUEC BCKTOPOB;, YMCHHC UCIIOJb30BATh
BCKTOPBI U KOOPAWHATBI JIA IPCACTABIICHUS JaHHBIX W PCIICHUA 3aa4a4, B

TOM YHCJIE€ U3 APYTUX yU4€OHBIX MPEAMETOB U PEaTbHOM KU3HU

YMeHHne  omepupoBaTh  IMOHSATHSAMHU: CTOJOWKOBBIE W KpPYrOBBHIC
JMarpaMMbl, TabJIUIBl, cpeHee apudmMeTndeckoe, MeauaHa, HaubosbIee
Y HauMEHbIIIee 3HAUCHUs, pa3Max YHCIOBOTO HabOpa; yMEHHE M3BJICKATD,
MHTEPIPETHPOBATh U MPeoOpa3oBbIBaTh MH(OPMAINIO, TPEICTABICHHYIO
B Ta0JIMLIaX U Ha JUarpamMMax, OTPakarolllyl0 CBOMCTBA U XapaKTEPUCTUKHU
pEaIbHBIX NPOLECCOB M SIBIIEHUH; YMEHHME DAclO3HABATh M3MEHYMBBIC

BEJINYUHBI B OKPYXKAIOLEM MUPE

YMeHue onepupoBaTh MOHATHUSAMM: CIy4alHBIA ONBIT (CIAy4yailHBIN
HKCHEPUMEHT),  JJIeMEHTapHOE COObITHE  (dJIEMEHTapHbIM  HCXOX)
CIIy4aiflHOTO OIIbITa, CIy4ailHO€ COOBITHE, BEPOSITHOCTh COOBITHSI; YMEHHE
HaxXxO/JUTh  BEPOATHOCTHM  CIy4aWHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHUE PelaTh 3aaun
METOZOM OpraHM30BAaHHOTO Mepedopa M C HCIOJIb30BAaHHEM IpaBHiIa
YMHOXKEHUS; YMEHHUE OIICHUBAThb BEPOSTHOCTH pPEaJbHBIX COOBITUI U
SBJICHUH, TIOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX M MAJOBEPOATHBIX
COOBITUH B OKpYXKAalOUIEM MHpPE U B KM3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro

POJIBIO B MACCOBBIX ABJICHUAX

YMeHne BbIOUpaTh MOIXO AN U3yUEHHBIN METO/ IJIsl pEIIeHUs 3a1a4u,

MNPpUBOAUTL NMPHUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B Mpupoac u




KHN3HH, pacCllO3HaBaThb IIPOSABICHHUEC 3aKOHOB MAaTEMAaTHKUM B HCKYCCTBC,
OIMUCBIBATh OTHACJIbHBIC BBIAAOMIUCCA PE3YJIbTAThl, IMOJIYYCHHBIC B XO/C
Pa3sBUTHUA MAaTEMATHUKH KaK HayYKU, IPUBOIUTH IIPUMEPBI MATEMATHYCCKUX

OTKPBITHH U UX aBTOPOB B OTEYECTBEHHOM U BCEMUPHOU UCTOPUU

IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 Hucna u BBIYUCICHUS

1.1 Harypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEINbIX Yucel

12 OOBIKHOBEHHBIE W JIECATHYHBIE  ApOOM,  TPOLEHTHl, OECKOHEYHBIE
' nepuondeckue Apoou

13 Pammonanbupie  uucna. ApudMeTHyecKHe Omnepanud C  parloHAIbHBIMU
' quclIaMu

14 JleiicTBUTENbHBIC YHCTA. APUPMETHYCCKHE ONEpalliu C JICHCTBUTCILHBIMH
' quclaMu

L5 [TpuOnmxE€HHBIE BBIYMCICHUS, NpaBHJIa OKPYIJIEHMs, NPUKHAKA W OLEHKa
' pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanueckue BbIpaKeHUs

2.1 BykBeHHbBIE BBIpaXKEHHS (BBIPAYKEHUS C IEPEMEHHBIMHU)

”5 Crenenp ¢ menbiM mnokasareneM. CTeneHb € palUOHAIBHBIM IOKAa3aTEJIEM.
. CBolicTBa CTENEHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poob

”E Apudmernueckuii  KOpeHb ~ HaTypaidbHOM  cTemeHu.  JledictBus ¢
' apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU
3 YpaBHEHUS U HEpPaBEHCTBA

31 Lensle u apoOHO-panMoHaNbHbIE YypaBHEHHsS. CHUCTEMBI UM COBOKYITHOCTH
' YpaBHEHUU

32 Llenbie m apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH

HEpPaBEHCTB




3.3

Perienue TeKCTOBBIX 3a/1a4

4 YucnoBele N0CIEI0BATEIBHOCTH
4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
42 Apudmerndeckass u TeoMmeTpuueckas mnporpeccun. Dopmyna  CI0XKHBIX
' MIPOIICHTOB
5 OyHKIMH
OyHknusa, crnocoObl  3amanus  Qynkmuu. ['paduk  ¢ynknuu. OO6nacTh
OIIpeJIeJIEHUs] 1 MHOKECTBO 3HaueHui QpyHkuuu. Hymu pynkuuu. [IpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl U
MUHUMYMBl (QyHKIMU. Hambonpiiee W HamMeHblnee 3HaueHHEe (QyHKIMH Ha
IIPOMEKYTKE
6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl U UX CBOICTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabsHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4ecKix BEJIMYUH
7.6 BexkTops! Ha TI0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padsr




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Marematuka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBeHb: yueOHHK; 15-¢ u3nanue,
nepepadboranHoe MaxkapsrueB FO.H., Munmiok H.I'., HemkoB K.W. u np.; mox pepaknueit
Tensxosckoro C.A. AkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

* Marematuka. Anre0pa: 8-if kiracc: 0a30BbIl YPOBEHb: yUeOHUK; 16-¢ n3ganue,
nepepadorannoe MaxkapserueB 10.H., Munarox H.I'., Hemkos K.W. u np.; mox pemxakiuen
TemsikoBckoro C.A. AxkumnonepHoe o6mectBo «M3marensctBo «lIpocBemenue»

* Marematuka. Anrebpa: 9-it kiacc: 6a30BbIil ypoBeHb: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe MaxkapsraeB FO.H., Munarok H.I'., HemikoB K.U. u np.; mox pemakiueit
TenskoBckoro C.A. AxkunonepHoe o6mectBo «M3narenberBo «Ilpocserienue»

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
- GdenepanpbHas pabovas nmporpamma. Maremaruka (11 5-9 kiraccoB 00pa3oBaTEIbHBIX
OpraHU3aIHH )

- CucreMa OLIEHKU JOCTHXKEHHH MIIaHUPYEMbIX IPEIMETHBIX PE3yJIbTaTOB OCBOCHUS
yuebHoro npeamera «MartemaTukay : Metonudeckue pekoMmenganuu. — ®I'bHY «MCPOy,
2023.-48 ¢

- JlocTrmxkeHre MeTanpeIMETHBIX PEe3yJIbTaTOB B paMKaxX W3y4YeHUs MPEAMETOB
MareMaTtudeckoro 0j0ka (0OCHOBHOE 0011iee 00pa3oBaHUE) : METOIUYECKUE
pexomennauuu. — ®I'BHY «MCPO», 2023. — 73 c. : uin.

- Maremaruka. Peanuzanus tpeboBanuit ®I'OC ocHoBHOTO 00111€r0 00pa3oBaHus :
MeTtonudeckoe mocobue mis yuutens. — ®PIBHY «ICPO PAOy, 2022. — 264 c.

- MeTtonudeckue pekoMeHAauu Mo GopMUpOBaHUIO (YHKIIMOHATHLHONW TPAMOTHOCTH
oOyuatromuxcst 5—9 KIaccoB ¢ UCTIOIB30BAaHUEM OTKPBITOTO OaHKa 3a1aHuil Ha IUPPOBOIA
1aTdopme 1o IMEeCTH HApaBICHHUSIM (YHKIIMOHAIBHON TPAMOTHOCTH B Y4eOHOM
MIPOIIECCe U JIJISl TPOBEICHUSI BHYTPUIITKOIBHOTO MOHUTOPUHTA (POPMUPOBAHUS
¢byHKIMOHaIBHON rpaMoTHOCTH o0yyatomuxcsa. —PI'BHY «MCPO PAOy, 2022. — 360 c.

- Maremaruka. Anre6pa: 7-9 kimaccel: 0a30BbI YPOBEHB: METOIMUECKOE TTOCOOUE K
npeaMeTHoM muHuK yueOHukoB 1o anreope F0.H.Maxkapsiuea, H.I.Mun ok,
K.M.HemxoBa u ap.- M.:IIpocsemenne,2023

-COOpHHK THITOBBIX 33JJaHUI JIJIs TEKYIIETO OIEHUBAHUS 10 YUeOHBIM IIpeIMeTam

«Martematuka u «MuabopMaTuka»: merogundeckue pekomennanuu / T.B. Pacramanckas,

E.A. bapakosa. A.C. I'oponenckas — M.: ®I'BHY «HcTUTYT conepxkaHus 1 METOI0B
oOyueHus», 2024. — 94c.: u.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubimoreka [{OK https://m.edsoo.ru/

«Yuu.py» — https://uchi.ru/

«IKacey . https://www.yaklass.ru/



