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IOSICHUTEJIbHAS 3ATIMCKA

AinreGpa SBNAETCS OJHHM M3 ONOPHBIX KYpPCOB OCHOBHOTO 0OIIEro oOpa3zoBaHus: OHA
obecIeunBaeT U3yUYeHHeE APYTHX TUCIHUILIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK M TyMaHUTapHOTO [UKIIOB,
eé OCBOEHHE HEOOXONMMO IS TPOJOKEHHs o0pa3oBaHHs M B IIOBCEIHEBHOHM XU3HH. PasButme y
06y4JalOIMXCsl HayYHBIX IPEJICTABICHUH O MPOUCXOKICHAM U CYIIHOCTH areOpanyeckux abCTpaKiui,
crocobe OTpaKEeHHs MaTeMaTHYeCKOH HayKOH SBJICHHHM H NPOIECCOB B NPUPOAC H o01mecTBe, poiu
MATEMATHYECKOTO MOJIEIUPOBAHHS B HAYYHOM [IO3HAHHH M B IIPAKTHKE CIIOCOOCTBYET (GOPMHPOBAHMIO
HAy4HOTO MHPOBO33DEHHS M KAYeCTB MBIIUIEHHs, HEOOXOMMMBIX IS aJanTalid B COBPEMEHHOM
nudpoBom obmectBe. M3yueHue anreOpbl 0OecnedUBacT PasBHTHE YMEHUSA Ha0JI0aTh, CPaBHHUBATh,
HAXOMMTH 3aKOHOMEPHOCTH, TpeOyeT KPHTHYHOCTH MBIIUIEHHS, CIOCOOHOCTH apryMEHTHPOBAHHO
06OCHOBBIBATH CBOM JEHCTBHS M BBIBOBL, (DOpPMYIHpoBaTh yTBepxkaeHHs. OCBOeHHE Kypca anreOpsl
ofecieunBaeT pa3BUTHE JIOTHUYECKOTO MBIIUIEHH OOyYaromMXCsi: OHH HCNONB3YIOT ACAyKTHBHBIC H
MHIYKTHBHBIE PAacCyXICHHs, 0000IIEHNE H KOHKPETH3AIHIO, aCTParnpOBaHUE M aHAJIOTHIO. OOyuenue
anreGpe IpeonaraeT 3HAUUTENbHbIH 00bEM CAMOCTOSATENBHON NEATENbHOCTH 00YHalOIIMXCsl, TI03TOMY
CAMOCTOSITE/IBHOE PELIIeHHE 3a/1a4 ABIAETCS Pealu3alieil JeATeNbHOCTHOTO NPHHIKIA 00y YeHU.

B CIpyKType IporpaMMbl y4eGHOro Kypca «Airebpa» Uil OCHOBHOIO 0OLIEro oOpa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJIEPKATENbHO-METOJHYECKHe JHHUM: «Yucra ©  BBIYUCICHHA,
«AsrebpanyecKue BHIPOKEHHS», «YPaBHCHHS M HEPABEHCTBA», «DYHKIHH). Kaxpgas wu3 oTHX
COZlepXkaTeNbHO-METOIMYECKUX JTHHHM pa3BHBAETCS Ha MNPOTSHKCHHM TPEX JIET HM3YUYCHHS Kypcea,
B3AMMOJIEHCTBYS C APYTMMH €ro JMHMsAMH. B Xozme wu3ydeHHs ydeOHOro Kypca OOydarommmcs
IIPHXOIUTCA JOTHUECKA PACCyKIATh, HCIOTB30BATh TEOPETHKO-MHOKECCTBEHHBIH S3BIK. B cBsi3u ¢ 3TUM B
nporpaMMmy y4eGHOro Kypca «Airebpa» BKIIOYEHBI HEKOTOPBIC OCHOBBI JIOTHKH, IPE/ICTABICHHBIC BO
BCEX OCHOBHBIX pa3fielaXx MareMaTH4ecKoro oOpa3oBaHHA M CIOCOOCTBYIOIIME — OBJIAJICHHIO
06y 4alONIMMICS OCHOB yHMBEPCAJIBPHOTO MaTeMaTH4ecKoro s3bika. ComepkarenbHOH H CTPYKTYPHOM
0COOEHHOCTBIO YueOHOTo Kypea « Anrebpay SBISETCS €r0 HHTEIPUPOBAHHbIN XapaKTep.

Conepxanue TMHUM «UHMCia W BBIMHUCICHHS» CITY)XUT OCHOBOH Ui JABHEHIICrO HM3y4YeHHs
MATEMATHKH, CIOCOGCTBYET PA3BHTHIO Yy OOYYAIOIMXCs JIOTHYECKOro MBIIUIEHHs, (OPMUPOBAHHIO
yMEHHS TI0JIb30BaThCsl ATOPUTMAMHU, a TAKXKe NPMOOPETEHUIO MPaKTHYECKHX HABBIKOB, HEOOXOTUMBIX
JUIS TIOBCEAHEBHOM JKM3HM. Pa3BHTHE NOHATHA O YMCIE Ha yPOBHE OCHOBHOrO obmiero oOpa3oBaHHs
CBA3aHO C DALMOHATHHHIMH ¥ MPPAIMOHAIBHBIMA YHCIaMH, (OpPMHUpOBaHHEM HpEACTABICHHMH O
JeHCTBHTENHHOM YHCJIE. 3aBeplICHHE OCBOGHHS WYHCJIOBOHM JIMHAM OTHECEHO K CpelHeMy obmeMy
00pa3oBaHMIO.

CojepxaHie JByX anreOpanuecKuX JHHHA — «ANTeOpanueCcKHe BHIPAXCHHS» WU «YPABHCHHS U
HEpaBeHCTBa»  CIIOCOOCTBYyeT —(OPMHPOBaHHIO y OOydYarolMMXCs MAaTEMATH4ECKOro — ammapara,
HeoOXOIMMOTO JUIS PEIeHHs 3a7a4 MaTEMATHKH, CMEXHBIX IPEJMETOB U MPaKTHKO-OPHEHTHPOBAHHbIX
3amay. Ha ypoBHE OCHOBHOrO o0O6uiero o6pa3oBaHMA Y4YeOHBIH MarTepHal IPYNIHPYETCs BOKPYT
pallMOHATBHBIX BBIp@KEHHH. AnreOpa NEMOHCTPHPYET 3Ha4eHHE MAaTCMaTHKM Kak s3blka JUIA
IIOCTPOCHHSI MaTeMAaTHYECKUX MOJENeH, ONMCAHHs IIPOLECCOB M SBJNEHUH peanbHOro mupa. B samaun
06yuenus aredpe BXOIAT Takke JalbHEHIIee pasBUTHE AITOPUTMUYESCKOrO MBIIUICHUS, HEOOX0AUMOTO,
B YAaCTHOCTH, [UIS OCBOCHHS Kypca MH(OPMATHKH, U OBJa/CHHE HABBIKAMH JEXYKTHBHBIX PacCy KICHHUH.
IIpeo6pa3oBanye CHMBOJBHBIX (JOPM CHOCOGCTBYET PpasBUTHIO BOOOpaXeHHS, CIocoOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

CozepxaHne (QyHKIMOHATBHO-TpaQUUYecKoll JHHMYM HAIENEHO Ha MOJNyYEHHe OO0YYaromHMHUCH
3HAHUH O QYHKIMAX KaKk BaXXHeHINed MaTeMaTHYecKOW MONEIH [Js ONHCaHHS M MCCICAOBAHUS
pasHOOOpa3sHBIX IPOLECCOB W SBICHHH B mpupoae M obmectBe. M3yueHue marepuana crmocoOCTByeT
Pa3sBUTHIO y OOYy4YalOIIMXCs YMEHHs MCIONb30BATh pAa3IM4YHBIC BBIPA3HTENBHBIE CPE/ICTBA s3blka
MATEMAaTHKA — CJIOBECHbIE, CHMBOJIMYECKHE, TIpadudeckie, BHOCHT BKIal B (opMupoBaHHE
IpEACTABICHUH O POJTH MATEMaTHKH B Pa3BUTHH IMBAII3AIMH U KYyJILTYPBI.



CornacHo yueGHOMy IaHy B 7-9 Kiaccax u3ydaercss yueOHbIH Kypc «AureOpa», KOTOPBIH
BKJIIOYAET CJIEAYIOIIHE OCHOBHBIC pasfieNbl comepanus: «Uucna u BMMCIEHHS», «AjreOpandeckue
BBIP@XKEHHUSD), « Y paBHEHHS U HEPABEHCTBaA» , « DYHKIMHY.

Ha u3yuenne yue6HOTO Kypea «AnreGpa» orBomutes 306 gacos: B 7 knacce — 102 yaca (3 4aca B
Heneimo), B 8 knacce — 102 gaca (3 yaca B Henelno), B 9 kiacce — 102 waca (3 4aca B HeIeJIo).

COJAEPXXAHUE OBYYEHMUSI

7 KJIACC

Yuciia 1 BHIYHCICHUSA

Jlpo6u OGBLIKHOBEHHBIE M [ECATHYHbIEC, [IEPEXOJ OT OIHOH (OPMBHI 3amucu Apobed K ApYro.
[ToHATHE pallMOHAILHOTO YHCNA, 3alliCh, CPAaBHEHME, YIOPSNOYMBAHHE DPAlMOHATBHBIX HYHCEIL.
ApudMeTHIeCKHe JSHCTBHS ¢ PAllMOHATBHBIMA YHCIaMH. Pemenue 3a7ad U3 pealbHOHM MPaKTHKK HA
YacTH, Ha ApoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: ONpedeNeHHe, NpeoOpa3oBaHue BHIPAXCHHH Ha OCHOBE
OIpeNieNeH s, 3aIuCh 60NMbIIX Yncell. [IPOLEHTHI, 3aMmich NPOIEHTOB B BHE ApoOH M ApoOH B BHIE
npoueHToB. TpH OCHOBHBIC 3aja4d Ha MPOLIEHTHI, PEIIECHUE 3a/1a4 U3 PealbHON MPAKTHKH.

IIpuMeHeHNe MPU3HAKOB IETUMOCTH, Pa3JIOXKEHUE Ha MHOXKHUTEIIH HAaTy paJIbHBIX YHCEIL.

PeanbHblE 3aBUCHMOCTH, B TOM YHCJIE IpsMasi © 00paTHas MpONOPIHOHATIbHOCTH.

Aaredpanyeckne BbIPaKeHUS

[lepeMeHHbIE, YHCIOBOE 3HAYEHHE BBHIPAXEHHS C NEpPeEMEHHOH. JlomycTuMble 3HAYCHUS
nepeMeHHBIX. IIpe/cTaBieHne 3aBUCHMOCTH MEXTy BENHYHHAMU B Buae (QopMyibl. Bbramcierus mno
¢opmynam. [NpeoOpaszoBanne OyKBEHHBIX BBHIPAXCHHM, TOXICCTBCHHO pPaBHBIC BBIPAXKCHMS, IpaBHUIIA
npeoOpa3oBaHUs CyMM M TIPOM3BENEHWH, INpaBHIA PackphITHS CKOOOK W NPHBEICHHS IOJOOHBIX
CJIaraeMbIX. -

CpoiicTBa CTENEHH C HATYPAIbHBIM [T0OKA3aTEIIEM.

OnmuouneHsl ¥ MHorowieHsl. CremeHb MHorowieHa. CIIOKEHHE, BBIYUTAHHE, YMHOXCHHUC
MHOTOWIEHOB. POPMYIbl COKPAIIEHHOTO YMHOXEHHS: KBAApaT CyMMbl M KBajpaT pasHoctd. Popmyiia
pa3sHOCTH KBaparToB. Pa3noxeHne MHOrOWIEHOB HA MHOXHTEIH.

YpaBHeHHsI 1 HEPABEHCTBA

VpaBHEHHE, KOPEHb YpaBHEHHMS, IpaBHiIa MpeoOpa3soBaHus YpaBHEHHs, PaBHOCHIBHOCTH
ypaBHCHUH.

JluneiiHoe ypaBHEHHE C OJHOM IEPEMEHHOM, YHCIO KOpHEH JMHEWHOTO YpPaBHEHHUS, PEICHHUEC
nAuHeHHBIX ypaBHeHui. CocTaBieHHe YpaBHEHHH IO YCJIOBHIO 3a1aud. PellleHue TEKCTOBBIX 3anad C
MOMOIINBIO YPaBHEHHUII.

JIuHeliHOE ypaBHEHHE ¢ AByMs NIEpEMEHHBIME U ero rpadux. CucreMa IBYX JTHHEHHBIX yPaBHEHUM
C JIByMs IIEPEMCHHLIMH. PellleHHe CHCTeM YpaBHEHHH CTOocoO0M MOJACTaHOBKM. [IpuMeps! perneHus
TEKCTOBBIX 33724 C IIOMOIIBIO CHCTEM ypaBHEHHUH.

OYyHKIHH

KoopauHara Toukd Ha mpsmoii. UnciioBble MPOMEXYTKH. PaccrosHue MeXay IBYMs TOYKaMM
KOOPAMHATHOM MPAMOH.

IIpamoyronpHasg cucreMa koopauHaT, ock Ox u Oy. Abcuucca M OpAHHATa TOYKH Ha
KOOPIMHATHOM miockocTd. IIpuMepsl rpadukoB, 3aqaHHEIX (GopmynaMu. UTeHne rpaduKoB pealbHbIX
zapucuMocTel. Ilonsarue ¢ymkiuu. I'padux ¢ynxuuu. CsoiictBa dynkuuii. Jlunelnas GyHkums, e€
rpaduk. I'padux ¢pysxuuu y = [x|. I'paduueckoe peineHne NHHEHHBIX YPABHEHMA M CHUCTEM JIHHEHHBIX
YpaBHEHHUH.

8 KJIACC
Yucyia 1 BLIMHCJICHUA



KBajpaTHEI# KOpeHb U3 uncia. I1oHsTHe 00 HppalHOHAIBLHOM YHCie. JleCSTHYHbIe TPUONIKEHHS
MppalMoOHaIbHEIX uhcesl. CBOMCTBAa apH(METHYECKMX KBA[PATHBIX KOPHEH M HMX IPUMEHCHHE K
peoOpa3OBaHMIO YHCIOBBIX BHIPXKEHHI M BEIMHCICHHUAM. JIeiiCTBUTEBHBIC YHCIIA.

CreneHs ¢ LeIbIM II0Ka3aTeneM u e€ cBoicTBa. CTanaapTHas 3alKMCh YHUCTIa.

AsredpantvecKkue BhIPaXKeHHs

KBaapaTHblil TPEXWIEH, pa3oKeHUE KBAAPATHOTO TPEXWICH HA MHOXKHTEIIH.

Aure6pandeckas apo6b. OCHOBHOE CBOWCTBO anrebpamueckodt npobu. CiioxeHue, BBIYUTAHHUC,
YMHOXKEHHE, JIENIEHHe arebpandeckux apobeit. ParmonanbHble BEIpaXKeHUs U MX IpeoOpasoBaHue.

YpaBHeHHsI U HEPaABEHCTBA

KBazpaTHOe ypaBHeHHe, (opMyJia KOpHed KBanpaTHoro ypasHenus. Teopema Buera. Pewenue
ypaBHEHHH, CBOJAIIMXCS K THHEHHBIM B KBaApaTHEIM. [IpocTeiimme 1poOHO-palioOHaIbHEIC YPaBHEHHUA.

I'paduueckas MHTEPIPETALMS YPABHEHHI C IBYMSs IEPEMEHHBIME U CHCTEM JIMHCHHBIX YPaBHCHHH
c AByMs niepeMeHHBIME. [IpHMephl peleHns CHCTEM HEMHEHHBIX YPaBHCHUH € ABYMS IEPEMCHHBIMH.

PeleHre TEKCTOBBIX 3a1a4 alreOpandeckuM CrocoooM.

UncnoBble HEPABEHCTBA M UX CcBoMcTBA. HepaBeHCTBO C OJHOM IepeMEHHOH. PaBHOCHIBHOCTH
HepaBeHCTB. JIuHelHbIe HepaBeHCTBA C OJHOM nepeMeHHOH. CHCTEMBI IMHEHHBIX HEPABEHCTB € OIHOHM
MePEMEHHOM.

DyHKIHH

Ilonstie GynKuuy. O61acTh ONpeeNeHrs]  MHOXeCTBO 3HaueHuH QyHknun. CrnocoObl 3aaHus
(byHKIMH.

I'padux dynkuuu. Urenue cpoiicte ¢ynkumu mo e rpaduxy. IIpumepsr rpaduxoB ¢yHKUuH,
OTpaXXAIOIIUX peajibHbIE IMPOLIECCHI.

OYHKIMH, ONMHMCHIBAIONINE TIPSIMYIO M OGPaTHYIO IPONOPLHOHANBHBIE 3aBUCHMOCTH, HX IDa(UKA.
Oyakuu y =x2,y =x3,y = Vx, y=|x|. [padudeckoe pelieHre ypaBHEHHMI 1 CHCTEM yPaBHEHHIA.

9 KVIACC

Yuciia 1 BLIYHCICHUS

PanuoHaIbHbIE YMCNA, MPPALMOHAIBHBIE YMCIIA, KOHEUHBIE H OSCKOHEUHbIE JECATHYHBIE JPOOH.
MHOXKECTBO JeHCTBHTEIBHBIX YHCEN, NEHCTBHUTEBHBIE YHMCIA KaK OECKOHEUHbIE NECATHYHBIE IPOOH.
B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXIy MHOXECTBOM JEHCTBHTENBHBIX UHCEN M KOOPIMHATHON
MpsIMOHA.

CpaBHEHHME JIEHCTBUTEIBHBIX YHCET, apUPMETHUECKHUE JEHCTBUSA C ICHCTBUTETLHBIMYU YHCIIAMH.

Pa3mepbl 00BEKTOB OKPYKAIOIIET0 MHPA, JUTUTEILHOCTD IIPOIIECCOB B OKPYKAIOLIEM MHUPE.

[Ipu6mkéHHOe 3HAYEHHE BEJMYUHBL, TOYHOCTH MpHOmDKenus. Okpyrienue uucen. [Ipukunxa u
OIICHKA Pe3yJIbTaTOB BEIYHMCIICHHH.

YpaBHeHHSI H HEPABEHCTBA

JIuueiinoe ypaBHeHue. PelieHre ypaBHEHUH, CBOAAMIMXCS K TMHEHHBIM.

KpanpaTHOe ypaBHeHHe. PeleHWe ypaBHEHHMH, CBOISIIMXCS K KBaJpaTHbIM. bBHKBaJpaTHOE
ypaBHEHHE. lIpUMephl pelleHHs YPaBHEHHH TpeTbed M 4YETBEPTOH CTENEHEH pasNoKEHHEM Ha
MHOXHTEIIH.

Pemenue npoOHO-palMOHANBHBIX YpaBHCHHMH. PelleHHe TEKCTOBHIX 3aay airedpanyecKuM
METOJIOM.

YpaBHEHHE C JBYMs IEPEMEHHBIMHU U ero rpaduk. Pelenye cucTeM ABYX JIMHEHHBIX YPaBHCHHH C
IByMs TIEpeMEeHHBIMH. PeleHne CHCTeM BYX YPaBHEHHH, OIHO W3 KOTOPHIX JIHHEWHOE, a JApyroe —
BTOPOii cTeneHu. [ 'padmueckas HHTEpIpPETalMsl CHCTEMBI yPaBHEHHM C IBYMS IEPEMECHHBIMH.

PeinleHye TEKCTOBBIX 3aa4 aredpandeckuM crocoooM.

YucnoBbie HEPaBEHCTBA U UX CBOMCTBA.

Pemnenye TMHEHHBIX HEPABEHCTB C OJIHOM ITepeMEHHOMH. Pelienne cucTeM THHEHHBIX HEPABEHCTB C
onuoi mepemenHoi. KBaipaTHele HepaBeHCTBA. I paduyeckas MHTEpHpETAlUs HEPAaBEHCTB M CHCTEM
HEPaABEHCTB C ABYMsI [IEPEMEHHBIMH.

Oynkuun



KBanpatuunas gynkums, e€ rpaduk u coiicta. [Tapabona, KoopauHATHI BEPIIHHEI MApaboIIbl, OCH
CHMMETPHH NapaboJIbL.

T'paduxu dynximit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux cBoiicTBa.

Yuc/i0BbI€ OCJIEI0BATEIbHOCTH H IPOrPecCHH

ITlonsTe 4YMCIOBOM 1MOCHENOBAaTENbHOCTH. 3a/J@aHUE TOCIEAOBATENbHOCTH  PEeKYPPEHTHON
dopmynoit u popMynoit n-ro uneHa.

Apudmernueckas u reomerpuueckas nporpeccuu. DopMynbl n-ro 4ieHa apuMETHUECKOW U
reOMETPHUYECKON IPOTPECCUil, CyMMEI IIEPBBIX 1 WICHOB.

H3o0paxxeHne wWIEHOB apu(PMETHYECKOM H TEeOMETPHYECKOH IIPOrpecCHi TOoukaMH Ha
KOOPAMHATHOH IUIOCKOCTU. JIMHEHHBIH U SKCTIOHEHUHATbHBIH pOCT. CI0XHBIE TPOLEHTHI.

IIJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOTI'PAMMBI YYEBHOTI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSI

JINYHOCTHBIE PE3YJIBTATHI

JInuHocTHBIE pe3yJIbTaThl OCBOCHHUS [IPOrpaMMEI Y4eOHOTo Kypca « Anredpa» XapakTepU3yloTCs:

1) naTpuoTHYecKOe BOCIIHTAHHE:

[OpOsBIIEHHEM HHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHHCKOM MaTeMaTuKH, HEHHOCTHBIM
OTHOIIEHHEM K JOCTHXKEHHSM POCCHHCKMX MAaTEMAaTHKOB M POCCHHCKONH MAaTeMaTH4ecKO# IIKOJBI, K
KCIOJIb30BAHHUIO 3THX JOCTHKEHUM B IPyTUX HayKax M MPUKIAJHBIX cdepax;

2) rpaXkIaHCKOe H TyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTHIO K BBHIIOJHEHHIO OOS3aHHOCTEW TIpaXIaHMHA W pealu3alud ero Ipas,
HpPEJCTaBICHHEM O MaTeMaTH4YeCKUX OCHOBaX (YHKIMOHHPOBAHHUS PpA3HYHBIX CTPYKTYp, SBICHHIA,
MpoLenyp TpaKAAaHCKOro obmiecTtBa (HampuMep, BBEIOOPBI, ONIPOCHI), TOTOBHOCTBIO K 00CYXIEHHUIO
3THYECKUX IpoOiieM, CBS3aHHBIX C INPAKTUYECKUM INPUMEHEHHEM JOCTHIXKEHHM HayKd, OCO3HaHHEM
BaXKHOCTU MOPAJIbHO-3THUECKUX MPUHIUIIOB B I€ATENHHOCTH YYEHOTO;

3) TpyaoBOe BOCIHTaAHHE:

YCTAaHOBKOM Ha AaKTMBHOE YYaCTHE€ B pEIICHUM NPAKTHYECKHUX 3a7ad MAaTeMaTu4decKou
HaNpaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MaTeMaTHUYECKOro oOpa3oBaHHS Ha MPOTHKEHHH BCEH >XHU3HU
JUIS YCTIEITHON NpO¢eCCHOHATBHON NEATEILHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM H [TOCTPOCHHEM HHIMBHIYATBHON TPAaeKTOPHH 00pa30BaHHs U )XKM3HEHHBIX IJIAHOB C YUETOM
JHUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIHTAHHE:

CHOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MaTeMaTHUECKHUX OOBEKTOB,
3a[a4, pelleHuH, pacCy K IeHUH, YMEHHIO BHJIETh MAaTEMAaTHYECKUAE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOr0 NO3HAHHS:

OpHEHTAIEH B JEATENHHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTaBICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs YeIOBEKa, IPUPOIBI H 00IIeCTBa, MOHUMAHUEM MaTEMAaTHYECKOH HayKH Kak
cepbl 4eIoBEeYECKOH NEATEIBHOCTH, 3TAlOB €€ Pa3sBHTHUS M 3HAYHMOCTH JUIS Pa3BUTHS [HBUIIM3AIIHH,
OBJIAJICHUEM S3BIKOM MAaTEeMAaTHKH M MaTeMaTHYeCKON KyJbTYpoH KaK CpeJCTBOM IIO3HAHHS MHUPA,
OBJIAJICHUEM NIPOCTEHININMH HaBBIKAMH HCCIIEI0BATENLCKON JIEATEIHHOCTH;

6) ¢usuyeckoe BocnuTaHHE, (POPMHPOBAHHE KYJILTYPHI 3A0POBbS H 3MOIIHOHAJILHOIO
O6aaronosyqms:

TOTOBHOCTBIO HPHMEHSATH MaTeMaTH4eCKUEe 3HAHHUSI B HMHTEpEcax CBOErO 3J0POBbS, BEIACHHS
3nopoBoro ofpasa XH3HH (340pOBOE MNHTaHHE, COATAaHCHPOBAaHHBIA PEXUM 3aHATHH H OTIbIXA,
peryysipHas (u3udecKas aKTUBHOCTB), cOPMUPOBAHHOCTBIO HABHIKA pe(IEKCHH, MPU3HAHHEM CBOETO
IIpaBa Ha OMHUOKY M TaKOT'O XK€ IpaBa JIPyroro 4eIoBeKa;

7) 3K0JI0THYecKOe BOCTIHTAHHE:

OpHEHTallMe Ha IPUMEHEHME MAaTeMaTH4eCKUX 3HAHWHM JUis pelleHus 3agad B 00JacTH
COXPAaHHOCTH OKpPYXKalOUIEH cpenpl, MJIaHUPOBAHUA IMOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCIIEICTBHIMA



JUIL OKpY>Karomiedl cpefbl, OCO3HAHUEM II00aTbHOrO XapakTepa 3KOJOIHYEeCKUX MpobieM M myTed HMx
pEllEHHS;

8) azanTanusa K H3MEHAIOIMUMCS YCIOBHSM COLHANLHON H NPUPOAHO cpeabl:

FOTOBHOCTBIO K JCHCTBUSM B YCIOBHSAX HEONPENCIEHHOCTH, IOBBIIIEHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 NPaKTHYECKYIO JEATENBHOCTh, B TOM YHCJIE YMEHHE YUHUTBCS Y JPYTHX JIOJICH,
IIpuoOpeTaTh B COBMECTHOH IEATEILHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIIETEHI{UH U3 OMbITA APYTHX;

HEoOX0AUMOCThIO B (JOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4ucie GOpMYJIUPOBATH UACH, TIOHATHS,
runoTe3sl 00 O0BEKTaX W SIBICHHSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh JE(HUIIUTHI
cOOCTBEHHBIX 3HAHUH U KOMIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BHTHE;

CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHTYAUHIO, BOCIPHHHMATH CTPECCOBYIO CHTYAIHIO Kak
BBI30B, TpeOYIOMIUIt KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHHUS U JEUCTBHS, GOPMYIIHPOBATH U
OLIEHMBATH PUCKH H MTOCIIEICTBHUS, GOPMHPOBATH OMBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTeIbHBIC yHHBepcaJbHbIe yueOHbIe qeficTBHSA

BazoBnblie Joruueckne gefdcTBHs:

® BBIABIITH U XapaKT€pU30BaTh CYIIECTBEHHbIC IMPU3HAKH MaTEeMaTHYECKUX OOBEKTOB, IOHATHUH,
OTHOLIEHHH MEXAy MOHATHSIMH, (POPMYIHpPOBATH OIpPEACICHHUS TOHATHH, yCTaHaBIUBAThH
CYLIECTBEHHBINA MpPU3HAK KIIACCU(PUKALUK, OCHOBAHUS A5 06001IeHNs U CPAaBHEHHUS, KPUTEPHU
IIPOBOAMMOrO aHANIN3a,;

® BOCNPHHHMATH, (GOPMYIHpPOBATH W TpeoOpa3OBBIBATh CYXICHHS: YTBEPIUTEIbHBIE U
OTpUIATENIbHBIE, €AUHUYHbIE, YACTHEIE U 00IIUE, YCIOBHEIE,

® BBHUIBIATH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IIPOTHBOpEUYUs B (hakTax,
JaHHBIX, HAOMIOAECHHUAX M YTBEPKACHMSX, MpeliaraTb KpUTEPUH Uil BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPECUMI;

e JenaTh BBHIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3AaKIIOYCHUH IO aHAJIOTHH;

e pa3buparh [OKa3aTeNbCTBA MATEMATHYECKHX YTBEPXKACHHU (TpsMBble W OT IPOTHBHOIO),
IPOBOJUTh  CaMOCTOATEILHO  HECIOXKHBIE JIOKA3aTeIbCTBA MAaTeMaTHYeCKHX  (aKkToB,
BBICTpauBaTh ApryMEHTAIWIO, MPUBOAUTHL TPUMEPH] U KOHTPOpPUMEPHl, OOOCHOBHIBATH
cOOCTBEHHBIE PacCyKIACHUS;

e BbIOMpaTh crnioco0 perneHus yueOHOW 3aqadd (CpaBHUBAThH HECKOJLKO BApHAHTOB pEIICHUS,
BBIOMpATh HauboJiee MOAXOAAINHI ¢ YYETOM CaMOCTOSTEIHHO BBIIICIICHHBIX KPHTCPHEB).

BazoBble uccienoBareibckue 1eHCTBU:

® KCIOJB30BAaTh BOIPOCHl KaK HCCIENOBATEIbCKHUH HHCTPYMEHT IIO3HAHHS, (OPMYJIHPOBATH
BOIIPOCHI, (PUKCHPYIOIIHE MPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITEIPHO YCTAHABIMBATE HCKOMOE
U JaHHOE, (OPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATE CBOIO TIO3MIIHIO, MHEHHE;

® [POBOJUTH II0 CAMOCTOSITEIBHO COCTaBJICHHOMY IUUIaHY HECIJIOXKHBIM 3KCIIEPUMEHT, HeOOIbIIoe
HCCJICJIOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHUYeCKOTro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB Mex Iy coboii;

® CaMOCTOATENBHO (QopMyIHpoBaTh OOOOMICHHS W BBIBOJBI IO peE3yJbTaTaM IPOBEAEHHOTO
HaOIIIOCHUS, HCCIIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH IOIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U
00001eHHiT;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOLECCA, a4 TAKXKE BBIIBUIaTh MPEATONOKEHHUS O €ro
pa3BUTHHU B HOBBIX YCJIOBHSIX.

Pabota ¢ undpopmanueii:

® BBUIBJIATH HENOCTATOYHOCTH M HM30BITOYHOCTh HH(OPMAIMH, TAHHBIX, HEOOXOJMMBIX IS

pEHICHUS 3a1a4H;



e BBRIOMpAaTh, AaHAIU3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETHPOBATH HHMOPMALHUIO
pa3uYHBIX BUJOB U (GOPM MPEICTABIICHHUS,

e BpIOMpaTh (opMy mpeicTaBiIeHHS HHQOpPMAlMM W WUIFOCTPUPOBATh pellaeMble 3a/aud
CX€MaMH, JuarpaMMaMu, UHOH rpaduKoi U HX KOMOUHAIMSAMH;

® OIICHUBaThb HAAEXKHOCTH HHPOPMALUU [0 KPHTEPHSM, IPEUIOKECHHBIM YUHTEIEM KM
copMyTupOBaHHEIM CaMOCTOSITENBHO.

KommyHuKaTHBHBIC YHHBepCa/IbHbIE yueOHbIe JelicTBUS:

® BOCHPHHHMMATh U GOPMYJIMPOBATH CYXXIECHHUS B COOTBETCTBUH C YCIOBHSIMH H LEJIAMH OOIIECHHS,
SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOK) TOYKY 3PEHHS B YCTHBIX WM IHCBMEHHBIX TEKCTaX,
JlaBaTh NOSICHEHHS 110 X0y PELICHHMS 3aJa4i, KOMMEHTHPOBATH ITOJIyUYCHHBIH pe3yJIbTarT;

e B Xxo/e OOCYXIEHHS 3a7aBaTh BOIPOCHl IO CYIIECTBY O0OCy)XHaeMoil TeMBl, MpPOOJIEMEI,
pemaemMoit 3aaud, BbICKa3blBaTh WJCH, HAIEIICHHBIE HA MOWCK PEUICHHUS, COMOCTABJIATH CBOH
CYXJIEHUS C CYXICHUSMH APYTMX YYaCTHHKOB HHajora, OOHapyXHBATh PA3IMYME U CXOJCTBO
NO3ULIUH, B KOPPEKTHOU Gopme HOpMyYIMpOBATh Pa3HOTJIACHS, CBOU BO3PaKECHHUS;

® IPEeNCTAaBISATH pe3yNbTaThl pEIICHHS 3a]add, O3KCOEPHMEHTa, HUCCIEeNOBaHHs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIGHHS C YYETOM 3ajad I[pE3CHTAllMH H
0COOEHHOCTEH ayUTOpHH;

® TIOHHMAaTh M WCIIOJIF30BaTh IPEUMYIIECTBA KOMaHIHOW W WHAMBHIYAIbHOW pabOTHI IpH
pelleHHH yuyeOHbIX MaTeMaTHYECKIX 3a71a4;

e [IPUHUMATb II€JIb COBMECTHOH JESATENBHOCTH, IUTAHHPOBATh OPraHU3alUI0 COBMECTHOH paboTHl,
paclpenesaTe BHAbI padOT, IOrOBapHUBaThCs, OOCYXKAATh IIpollecC M pe3ylbTaT paboThl,
000011aTh MHEHHS HECKOIBKHX JIOMEH;

® yYacTBOBaThb B TIpymHmoBbIX (opmax paboTel (0OCyXIeHHS, OOMEH MHEHHSMH, MO3TOBBIC
IITYypMbl U JApPYTHE), BHIIOJHATH CBOIO 4acTh pabOTHl U KOOPAMHHPOBATH CBOM JIEHCTBHS C
JIPYTHMHM WIE€HAMH KOMaHJbI, OICHHMBATh KayeCTBO CBOErO BKJI3Ja B OOLIMH TNPOAYKT MO
KPHTEPHUAM, CHOPMYITHPOBaHHBIM yYaCTHHKAMH B3aHMOICHCTBHS.

PeryasTuBHbBIe yHHBepcabHbIe y4eOHbIE NeiicTBHSA
Camooprannsanus:

® CaMOCTOSTEJIbHO COCTaBJIATH IUIAH, AJITOPUTM PEINCHHs 3aha4yM (MM €ro 4acTh), BBIOHpPATH
croco0 pemeHus ¢ YYETOM HUMEIOIIUXCS PECYPCOB H  COOCTBEHHBIX BO3MOXXHOCTEH,
apryMeHTHpOBaTh ¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ yYETOM HOBOM HHGOpMAIIHH.

CaMOKOHTPOJIb, YMOLHOHATBLHBIN HHTE/JIEKT:

e BIaAeTh cHoco0aMM CaMONpPOBEPKH, CAMOKOHTPOJS IIpolecca W pe3yJbTara peHICHHUs
MaTeMaTH4eCcKo# 3a1a4u;

® [peIBUAETH TPYIHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIpH peEIIeHHH 3aJadd, BHOCHTH
KOPPEKTHBBl B JIEATEJIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, HAWIECHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIIGHUBaThb COOTBETCTBHE pe3yJbTara MACATEIHHOCTH ITOCTABJICHHOM Il W YCJOBHSM,
OOBSICHATH IPUYHHBI JOCTH)XECHHS W HEIOCTHKEHHS LIEJIH, HAXOIUTh OUIMOKY, AaBaTh OIEHKY
pUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATHI

K xoH1y 06y4eHus B 7 Kjacce 00yJarOmUics NOyYUT CAEAYIOIIHE MPEAMETHEIE pe3yIbTaThI:

Yucaa v BBIYMCIEHHSA

BemonasaTe, couetas yCTHbIE M NHCHMEHHBIE NpUEMBI, apU(pMETHYECKHe JEeUCTBHS C
palMOHANBHBIMH YHCIIAMH.

HaxonuTh 3HaYeHHs YHCIOBBIX BBIPRXCHHH, NMPUMEHATH Pa3HOOOpasHble CIIOCOOBI M IPHEMBI
BBIYHCJICHUS 3Ha4YeHUH JPOOHBIX BBIPAXKEHHUH, COAEPKALIUX OOBIKHOBEHHBIE M IECATHYHBIE POOH.




[lepexoauts 0T oaHOM QOpMBI 3anKMCH YHCeN K Apyroi (1mpeoOpa3oBhIBaTh JECATHYHYIO ApOOhH B
OOBIKHOBEHHY10, OOBIKHOBEHHYIO B IECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO IECITHYHYIO APOOH).

CpaBHUBATh U YIIOPSI0UYMBATH PAlIMOHAIBHBIE YHCHA.

OKpyrsTh YKCIA.

BEIMONHATE OPUKMJIKY M ONEHKY pe3yJbTaTa BBIYHCICHHHM, OLIEHKY 3HA4e€HH YHCIOBBIX
BBIpa)XCHUH. BEINOTHATH AEHCTBHUS CO CTENEHSIMHU C HaTypaJbHBIMU NIOKA3aTEISIMH.

[TpuMeHSTH IPU3HAKH JETUMOCTH, PAa3JI0KEHHE HA MHOXKHUTENIH HATyPAIbHBIX YHCE]L.

Pemarh npakTUKO-OPDHEHTHpPOBaHHBIE  3a7a4yd, CBS3aHHBIC C  OTHOILICHHEM  BEIUYMH,
MPOMOPLIMOHATBHOCTHIO BEIUYHMH, IPOIEHTAMH, WHTEPIPETHPOBATh pPE3yJbTaThl pEHICHHS 3a1ad ¢
y4ETOM OrpaHHYECHHH, CBI3aHHBIX CO CBOMCTBAMH PacCMAaTPHBAEMBIX OOHEKTOB.

AJiredpanyecKue BbIpaKeHUA

Ucnons3oBarhk anreOpauyecKkyrd TEPMHHOJIOTHIO W CHMBOJIMKY, TpPHUMEHATH €€ B Ipollecce
OCBOCHHMS y4eOHOr0 Marepuaa.

HaxonuTs 3Ha4eHNs OYKBEHHBIX BHIPOXKEHUHN MIPU 3/IaHHBIX 3HAYCHHUSX MEPEMEHHBIX.

BemonHaTe mnpeoOpa3oBaHHS LENOr0 BHIPAXKEHHWS B MHOTOWIEH IPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BEIONHATE YMHOXXEHHE OJHOYWIEHAa HAa MHOTOWIEH M MHOTOYJIEHa Ha MHOTOWIEH, IPUMEHSTH
(dbopMyIIBI KBaJpaTa CYMMBI H KBajjpaTa pa3HOCTH.

OcymecTBIATh pa3iioXeHHEe MHOTOWIEHOB Ha MHOXXHTENM C TOMOIIBIO BBIHECEHHS 3a CKOOKH
0011ero MHOXUTEJIS, TPYIIHUPOBKYU ClIaraéMbIX, IPUMEHEHHs GOPMYJI COKPALIEHHOTO YMHOKEHHUS.

[IpuMensTe npeoGpa3oBaHUsT MHOTOWIEHOB Ui PEHICHHS pa3IMYHbIX 3aJad W3 MAaTEMaTHKH,
CMEXHBIX MIPEIMETOB, U3 peaTbHONU MPaKTHKH.

Hcnonp30BaTh CBOHCTBAa CTENEHEH C HATYpaJbHBIMH IIOKA3aTeNsIMH Uil IIpeoOpa3oBaHUs
BBIpa)KEHUH.

YpaBHeHHSI H HEPABEHCTBA

Pemare nuHEHHBIC YPaBHEHHUS C OJHOM NEPEMEHHOHN, IPUMEHSIS IIPaBUIA IEPEX01a OT UCXOIHOrO
ypaBHEHUS K paBHOCUJIBHOMY eMy. [IpoBepsTh, SBiIsleTCs 11 YHCIIO KOPHEM YpaBHEHHS.

[TpuMeHsTH rpaduyeckre METOABI IIPH PEIICHUH JTMHEHHBIX YPAaBHEHUH H UX CUCTEM.

[MogOupath npuMepsl Map YHCEN, SBJISIONMXCS PELHICHUEM JHHEHHOrO YpaBHEHMS C JIByMs
[IEPEMEHHBIMH.

CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JTHHEHHOrO YpPaBHEHHUS C JByMs HNEPEMEHHBIMH,
TIOJIB3YSCH TPaUKOM, TIPUBOJUTH IPUMEPHI PEIIICHUS Y PAaBHEHHUS.

PemaTh cucTeMbI NBYX JTMHEHHBIX YPaBHEHHH C AByMs IEPEMECHHBIMHE, B TOM YHCJIE FPapHUECKHU.

CocTaBiaTh M pemiaTh JIMHEHHOE YpaBHEHHE WM CHCTEMY JHHEWHBIX YPAaBHEHHH IO YCJIOBHIO
3aJ]aui, UHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJla4yd MOJYUYECHHBIH pe3ynbTIar.

DyHKIHUHN

N300paxaTh Ha KOOPJIMHATHON MPSIMO# TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOpAUHATAM, JIy4H,
OTPE3KH, HHTEPBANIBI, 3aIIACHIBATH YHACIOBBIEC IIPOMEXKYTKH Ha anredpandecKoM S3bIKE.

OtMedyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOODIHMHATAaM, CTPOUTH IpaduKu
nuHeHHBIX QyHKImA. CTpouTh rpaduk GQyHKIHH Y = |X|.

OnuchiBaTh ¢ TMOMOLIBIO (YHKUHUN H3BECTHHIE 3aBHUCHMOCTH MEXJIy BEJIMYMHAMH: CKOPOCTD,
BpEMSI, pacCCTOSIHHE, IIeHa, KOJTMYECTBO, CTOUMOCTE, IPOU3BOAUTEILHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3Hadenne QyHKITUN HO 3HAYCHHIO €€ apryMeHTa.

[Tonumare rpaduueckuit cmoco0 TMpeACTaBICHHs H aHanu3a WHQOpMaluW, H3BIEKAaTh H
HHTEPIPETHPOBATH HHPOPMAIIUIO U3 TPaQMKOB peaTbHBIX IPOIECCOB U 3aBUCHMOCTEH.

K koH1y o0yuenus B 8 kiacce oOydaromuiics OJIy4YUT ClIeIyIONINe IPeIMETHBIE PE3YIIBTaTh:

Yucia v BLIYHCAECHHS

Hcnonp3oBaTh HadalbHbIE MPEACTABICHHS O MHOXECTBE JEHCTBUTENBHBIX YHCEI I CPaBHEHUS,
OKpPYTJIEHUS ¥ BBIUUCIICHU, 1300paxaTh NeHCTBUTENbHEIE YHClIa TOUKaMU Ha KOOPAMHATHOM MPAMOH.



IlpuMeHATs, NOHATHE apUPMETUYECKOTO KBaJpaTHOIO KOPHS, HAXOAUTH KBaApaTHBE KOPHH,
HCIIOJIb3Ysl TIPH HEOOXOAMMOCTH KaJIbKYJATOD, BBIIONHATH NIPpeoOpa3oBaHUs BBIPAXKECHHUH, COIEpKAIIHX
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30Bare 3anMCH OOJIBIIMX M MalbIX YHCEN C IMOMOIIBIO AECATHYHBIX JIpoOed U cTeneHei
yycna 10.

AJredpanveckue BhIpaxeHUs

IIprMeHATh NOHATHE CTENEHH C LEeNbIM IOKa3aTeNleM, BHINOJIHATH NpeoOpa3oBaHKs BBIPAKCHHUMH,
COJIEpXAIUX CTEIIEHU C LEJIbIM ITOKa3aTeeM.

BBIMONMHATE TOXIECTBEHHBIE MpeoOpa3oBaHUs PAIMOHAIBLHBIX BBIPAKECHHH HA OCHOBE IIPABHII
JNeHCTBUH HaJl MHOTOYWICHAMH U areOpandecKuMH JpoOsSMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH Ha MHOXKHUTEIH.

IlpumensaTs npeoOpa3oBaHHs BBHIPOKEHHH JUIS pEIICHHS pa3UYHBIX 33Ja4 M3 MAaTeMaTHKH,
CMEXXHBIX NIPEIMETOB, U3 PEAIbHOM NMPaKTUKH.

YpaBHeHHS H HEPABEHCTBA

Pemate nuHeliHBIE, KBaJpaTHbIE YPaBHEHHS W PaAIlMOHAIBLHBIC YpaBHEHHS, CBOAAINHECS K HHM,
CHUCTEMBI ABYX YpaBHEHUH C IByMs IEPEMEHHBIMH.

IIpoBomuTe mpoCTEilMe HCCIENOBAaHUS YpaBHEHHMH M CHCTEM YypaBHEHHH, B TOM YHCIE C
IpUMEHEHHEM TIpadUUyecKUX MNpeACTaBiIeHUl (yCTaHaBJIMBaTh, MMEET JIM YPaBHEHHE WM CHCTEMA
YPaBHEHHI peLIEHHs], ECJIU HMEET, TO CKOJIBKO, U IIpoyee).

Ilepexonute 0T cnoBecHOW (POPMYITHPOBKH 3aJa4d K €€ anreOpandyecKodl MOJETH C MTOMOIIBIO
COCTAaBJICHUSI YDABHEHUS WM CHUCTEMbl YpaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBHH C KOHTEKCTOM
33J1a4¥ NOJTYYECHHBINA pe3ybTar.

IlpumeHsATs CBOMCTBAa YHCIOBBIX HEPAaBEHCTB Ui CPaBHEHHUS, OIEHKH, pelIaTh JIMHEHHBIE
HEPaBEHCTBA C OJHON NMEPEMEHHOH M WX CHCTEMBI, JaBaTh rpadUyecKyl0 HIUTIOCTPALHI0 MHOXKXECTBA
pELICHUH HEPABEHCTBA, CHCTEMBl HEPABEHCTB.

OyHKIHH

IToHumaTe M HCHOJIB30BaTh (DYHKIMOHAIBGHBIE IOHSATHS H A3bIK (TEPMHHBI, CHMBOJIHYECKHE
0003HAYCHHUsA), ONpENEATh 3HAa4eHHe (YHKUMM MO 3HAYEHHIO apryMeHTa, OIpPEACNATH CBOMCTBA
(byHKIMU 10 e€ rpaduKy.

Ctpoutsb rpaduky >/1eMEeHTapHBIX GYHKIHH BH/IA:

y=k/x,y =x2,y =x3,y = x|, y = VX, OIIHCHIBaTH CBOCTBA YHCIOBOM GbyHKIUA 10 €€ TpaduKy.

K xonuy o0ydenus B 9 ki1acce o0ydaromuiics MONyYUT CICAYIOIIHE IPEAMETHBIE PE3yIbTaThI:

Yucaa ¥ BIYHCICHUS

CpaBHMBATh ¥ YHOPSIOUUBATH PAIlMOHAIEHBIC U HPPAIlHOHANBHbIE YHCIIA.

Bemonnate apudpmernyeckue IEHCTBUS C PpalMOHAIGHBIMH YHCIaMH, COYETas YCTHBIE H
IIMCbMEHHBIE TPHUEMBIL, BBINOJIHATH BEIYUCIICHHS C HPPAlHOHAIBHBIME YHCIIaMHU.

HaxonuTe 3HaueHus cTeneHed ¢ LENBIMH IOKA3aTeNIIMH M KOPHEH, BBIYHCIIATH 3HAYEHHS
YHUCJIOBBIX BBIPAKECHH.

OxpyrnsTe NeHCTBUTENBHBIE YMCIIA, BEHINOJHSATH NPHKUAKY pe3y/bTara BBIYHCICHHH, OHEHKY
YUCJIOBBIX BBIPaXXCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemare nuHeHHBIE M KBaJpaTHBIC YpPaBHEHHWs, YpaBHEHHS, CBOISINHECS K HHUM, POCTEHIIHE
JpOOHO-pallMOHAIbHBIE YPAaBHEHHSI.

Pemare cucTeMBl IByX THHEHHBIX YpaBHEHHH ¢ AByMsI IEPEMEHHBIMU M CUCTEMEI JIBYX YPaBHECHHUH,
B KOTOPBIX OJTHO YPaBHEHHE HE SBISCTCS JTUHEHHBIM.

Pemars TekcTOBBbIE 3a1aun aJireOpandeckuM CIOCOOOM C TIOMOIIBIO COCTABJICHHS YPaBHEHUA WIIH
CHCTEMBI IBYX YPaBHEHUH C ABYMS [IEPEMEHHBIMH.

IIpoBonuTe mpocTeHlnMe HCCIEIOBaHUS YPAaBHEHHH M CHCTEM YpaBHEHHM, B TOM 4HCIE C
NpUMEHEHHEM TpadUuecKHX IpeAcTaBieHHi (yCTaHaBIMBaTh, MMEET JIH ypPaBHEHHE WM CHCTEMA
YPaBHEHHMH PELICHHUS, €CIIH HUMEET, TO CKOJIBKO, U IIpoyee).



Pemare yinHEHHBIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paXaTh pElIeHHe HEPABEHCTB Ha
YHUCIIOBOH NPSIMOM, 3alMChIBATh PELICHUE C TOMOIIBIO CUMBOJIOB.

Pemate cHcTeMBl JMHEHHBIX HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIONIME KBaApaTHOE
HEPaBEHCTBO, H300paXkaTh PEIIEHUE CUCTEMBI HEPABEHCTB Ha YMCIIOBOM MPSMOM, 3aITUCHIBATH PELICHUE C
MIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA IPU PEUICHUH Pa3IMYHBIX 33/1a4.

DOyHKIHUH

Pacnio3HaBath (QyHKIMH H3y4eHHBIX BHAOB. [lOKa3pIBaTh CXEMAaTHYECKH pACIIOJNIOKEHHE Ha
KOOpJAMHATHON IIOCKOCTH rpadukoB GyHKuui Buna: y = kx, y =kx + b,y =k/x, y=ax2 + bx + ¢, y =
x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HaueHHi K03PHULUEHTOB, OMICHIBATE CBOKCTBA GbyHKIMIA.

Crpoutb U H300paxars CXeMaTH4eCKU IpadHky KBaJpPAaTHYHBIX (YHKI[UH, OMUCHIBATH CBOHCTBA
KBaJIpaTUUHBIX (PYHKLIHKH M0 UX rpadukam.

Pacnio3HaBaTh KBaJpaTH4YHYIO QYHKIHIO 10 (GOpMyse, NPUBOIUTH MPUMEPHl KBaJAPAaTHYHBIX
byHKUHMi U3 peanbHOMN KU3HH, PUIMKH, TEOMETPHH.

Yuc/i0Bbie NOCIEA0BATEILHOCTH H NIPOrPeCcCHH

Pacno3HaBath apu)MeTHIECKYIO H TEOMETPHUYECKYIO IIPOrPECCHH IIPH Pa3HbIX CIIOco0ax 3aaaHusl.

BBINONHATE BBIYMCIEHUS C HCNOJNB30BaHHEM (OPMYJT N-ro WieHa apuPMETHYeCKOH U
TeOMETPHYECKOM IpOrpeccuii, CyMMBI IIEPBBIX N YWICHOB.

N300paxkaTh WieHHl 0CIe10BaTENbHOCTH TOUYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemate 3ama4u, CBsi3aHHBIE C YHCIOBBIMH IOCIIEAOBATENBHOCTAMM, B TOM YHCJIE 3ajadd U3
peallbHOH XHU3HH (C UCTIOIB30BAaHUEM KaJbKYJISITOpPA, LU(QPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE INIAHUPOBAHHUE

_TRIACC S

[ Ne ‘

j i HanmenoBaHue pa3gesioB H TeM NPOrpamMmbl
1 Yucna u BerYUCIIeHHs. PaniioHabHbIE YHCTa
2 AsnreGpanuecKkue BbIpaXXeHHS

’ 3 Y paBHEHHs U HEPaBEHCTBA )

4 Koopaunatsl u rpagpuxu. OyHKuu

5 [ToBTOpEHHE N 00001ICHNE

OBILEE KOJIMYECTBO YACOB IO TPOT'PAMME

8 KIIACC
.l]':;-’l'l Haumeuosaﬂne paauenon H TEM NporpamMmmbl
1 ucna u Beraucienus. Ksaaparhblie KopHu
2 | Uncna u serucienns. CTeneHs ¢ IENbIM MOKa3aTenem ,
3 Anre6paueckue Bhpaxenns. KBanpaTHbli TpéxXwen
4 AnreOpaniecKkue BhIpaxeHus. AnreGpandeckas 1podhb
5 YPaBHeHI/IH u HCp&BCHCTB@._KE@g{p@I_ﬂ_@IQypaBHCHI/ISI
6 | YpaBHenus u HepaBeHCTBA. CHCTEME! ypaBHCHHI
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBA
8 Oynkuun. OCHOBHBIC ITIOHATHSI
9 Oynkumy. Yuciosbie GyHKIMY
10| IToBTOpEHUE U 0600EHHE

OBIIEE KOJHUYECTBO YACOB MO MPOT'PAMME

KonTpoabHbie
pabotel

Bceero
25
27
200 |
24
6
102 |
; Bcero
B
7
15
15
13
12
5
9
6
102

1
1
1
1
1
5

_KosmyectBo yacos

KouTtposbHble

paboThbl

IIpakTHueckue
__paboTeI

- Kosnyectso uacos
IMpakTH4eckne

paGorer

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

Bubnnorexa LIOK https://m.cdsoo.ru/7f4] 7af8
Bbubnuotexa LIOK https://

JyIeKTpoHHbIe (LU} pOBLIE)
o0pa3oBaTe/ibHbIE PeCypChl

bubauoteka LIOK https:/m.edsoo.ru/7f415h90

bubanotexa LIOK https://m.edsoo.ru/7f415b90 }

Bbubnuoteka L1OK https://m.edsoo.ru/71415h90

Bubnuotexa LIOK https;//m.edsoo.ru/7f415b90

JyieKTpoHHbIE (LU poBbIE)
o6pa3oBaTe/ibHblE pecypcehl

dsoo.ru/7f417afg

bubnunoteka LIOK h

bubauorteka LIOK h

bubnuoteka LIOK https://m.edsoo.ru/7f41 7af8

Bbubaunotexa LIOK https:/m.edsoo.ru/7f41 7af8

Bbubaunorexa LIOK https://m.edsoo.ru/7f4]17af8

Bubanoreka [{OK https://m.edsoo.ru/7417af8

Bubnwnoreka LIOK https://m.edsoo.ru/7(417af8

bubnuoteka LIOK hitps://m.edsoo.ru/7f417al8
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- NV R N

IKJIACC

.N‘e‘

n/n HaumeHoBanue pa3aesioB H TeM NMporpamMmmel

Yucna v BeruncieHus. JleHcTBUTEIbHBIC YHCIIa
YpaBHEHHs H HEPABEHCTBA. Y PaBHEHHUS C OJTHOM
NepeMEHHON 7 ) 7
YpaBHeHHs H HepaBeHCTBa. CHCTEMBI ypaBHCHHI
~ YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa
. DyHKUHH 7
. UucnoBble nociae 0BaTeIbHOCTH

IToBTOpenue, 0600ImEHNEe, cCHCTEMAaTH3ALUS 3HAHUH
OBHIEE KOJIMYECTBO YACOB ITIO ITPOI'PAMME

| Koanyecrso uacos

Bcero

14

14

16
16
15
18

102

KonTposabHbie

O\ = e e

IpakTHyeckue |

paGoThbl

JekTpoHHble (LU pPOBLIE)
obpa3oBaTe/ibHBIE pecypchbl

. Bubnuoteka LIOK https:/m.edsoo.ru/7419d08

bubnuoreka HHOK https://m.cdsoo.ru/7f419d08

bubauorexa LIOK hitps:/m.edsoo.rw/7f419408

bubnuoteka LIOK https:/m.edsoo.mu/ 71419408

bubnnoteka LIOK htips://m.cdsoo.ru/7{419d08

bubauoteka LIOK https:/m.cdsoo.ru/71419d08

bubauoreka LIOK htips://m.e¢dsoo.ru/7{419408




YUYEBHO-METOAMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOIIECCA:

OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIUISI YYEHUKA

* Anrebpa: 7-i knacc: 6a30BbIi ypoBenb: Makapsrues I0.H. Anre6pa: 7Txnacc/MakaperueB
10.H., Munmrox H.I'., Hemrkos K., Cysoposa C. B. - M.:TIpocBemenue, 2023.

* Anrebpa: 8- xiacc: 6a3oBblif ypoBeHb: Makapsrues 10.H. Anre6pa:8kmacc/Makapbiues
Y0.H., Munmox H.I'., Hemkos K.1., Cysoposa C. B. - M.:IIpocsewenue, 2023.

* Anre6pa: 9-if kitacc: 6a3oBelii ypoBeHb: Makapbrues F0.H. Anre6pa:9xnacc/Makapbrues
10.H., Munmrox H.I'., Hekos K.H., Cysoposa C. b. - M.:TlpocBemenne, 2023.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIS:

Axrebpa: 7-i Kkiacc: 6a3oBbii ypoeHs: Makapbrdes 10.H. Anre6pa:7xnacc/Makapblues
Y0.H., Munmrox H.I'., Hemkos K., Cysoposa C. b. - M.:IIpocBemenue, 2023.
Anre6pa: 8- kacc: 6a30Bbl# ypoBeHs: Makapbiues F0.H. Anre6pa:8xnacc/Makapblues
10.H., Munmox H.I'., Hemkos K.1., CyBoposa C. B. - M.:IIpocsemenue, 2023.
Aunrebpa: 9-# knacc: 6a3oBblii ypoBers: Makapsrues F0.H. Anre6pa:9xnacc/Makapsrdes
10.H., Munmrox H.I'., HemxoB K.1., Cysoposa C. B. - M.:IIpocsemmenue, 2023.
Aurebpa. Jlunaktudeckue Matepuansl. 7 knace/ JI. Y. 3panuy, JI. B. Kysuenosa, C. b.
Cysoposa. — 17-e uzn. — M.: I[Ipocsemenue, 2012.- 159c.

Anrebpa. lunaktayeckue marepransl. 8 knace/ B. Y. Xoxos, FO. H. Maxaperues, H. T
Mungiok. — 15-e u3n. — M.: Ilpocsemenue, 2010.- 160c.

Junaxrideckue MaTepuasl o anrebpe mist 9 knacca/ Makapsrges }0.H., Munmiok, K.,
JI. M. KoporkoBa. — 9-e uzn. — M.: IIpocsemmenue, 2016. - 160c.

IHAP®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCHI CETH
HUHTEPHET: bu6nuoteka L{OK https://m.edsoo.ru/
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