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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa SIBISETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro 0Opa3oBaHUs: OHA OOECHEUYMBACT M3YUYCHHUE IPYTHUX
JTUCLUIUIMH, KaK €eCTeCTBEHHO-HAy4YHOro, TaK M TYMAaHUTApHOrO IIMKIJIOB, €€ OCBOEHHE HEOOXOIMMO IS IPOJOIKCHUS
o0pa3oBaHUs U B MOBCEIHEBHOW >XKU3HU. Pa3BuTHe y 00ydYaroNIMXcsi HAyYHBIX MPEICTABICHUN O MPOUCXOXKIACHUU U CYIIHOCTHU
anreOpanyeckux abCTpaKIUi, Croco0e OTpaKEHUs MATEMAaTUUECKON HAYKOU SIBJICHUN M TIPOIIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTHYE€CKOTO MOJICTUPOBAHUS B HAYYHOM MMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
U Ka4eCTB MBIIUICHUS, HEOOXOUMBIX JJIsSI aJanTallid B COBpeMEHHOM ¢ poBoM obiiecTBe. M3yuenue anreOpsl oOecrieunBaeT
pa3BuUTHE YMEHHUs HaOJIOAaTh, CpaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTHU
apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM JEHCTBHS W BBIBOABI, (OpPMYIHUpOBaTh yTBEepkacHHUs. OCBOeHHE Kypca aireOpsl
obecrieurBaeT pa3BUTUE JIOTHYECKOTO MBIIIJICHUS OOYYAIOIMMUXCS: OHU UCTIOJIBb3YIOT ICAYKTUBHBIE U MHIYKTUBHBIC PACCYKIICHUS,
00001IeHe W KOHKpeTH3aluioo, adcTparupoBaHue W aHayioruto. OOydeHwe anredOpe MpesrnonaraeT 3HAYUTENbHBIM 00bEM
CaMOCTOSATEIILHON  JIeATENbHOCTH OOYy4YaloIIMUXCs, TMOITOMY CAMOCTOSITENIBHOE pelleHre 3a7ad  SBISeTCs —peanu3anuei
NEeSTETbHOCTHOTO MTPUHIIUIIA O0YyUEHHUS.

B cTpykType mporpammbl ydebHOro Kypca «Airedpay» Uisi OCHOBHOTO 00Iero oO0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT
coJiepKaTeNIbHO-METOINYECKUE JTUHUH: «UHuCIa U BBIUUCICHU», « ANre0pandeckue BhIpAKEHUs», «YPaBHEHUS U HEPABEHCTBAY,
«DyHkuun». Kaxnas U3 3THX coAepKaTelIbHO-METOUYECKUX JIMHUM Pa3BUBAETCS HA MPOTHKEHUU TPEX JIET U3YyUYEHHUS Kypca,
B3aMMOJICHCTBYSl C JPYTUMHU €ro JHHUSIMU. B Xome wu3ydeHus ydeOHOro Kypca OOYyYaromIMMCS TPUXOIUTCA JIOTHYECKU
paccykaaTh, HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK. B CBsI3W ¢ 3TUM B MporpamMmy ydeOHOro Kypca «Amnredpa»
BKJIFOYEHBI HEKOTOPBhIE OCHOBBI JIOTHKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pasliejlax MaTeMaTHYeCKOTO OOpa3oBaHUS U
CIIOCOOCTBYIOIIUE OBJAJEHUIO OOYYaAIOMUMUCS OCHOB YHHMBEPCAJIBHOTO MaTeMaThdeckoro s3bika. ComepikarenbHON U
CTPYKTYPHOU OCOOEHHOCTBIO Y4€OHOTO Kypca «Anredpay sBISETCS €ro MHTErPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «YWcClia U BBIYUCICHUS CIIYXKUT OCHOBOW IS MadbHEHIIETO W3YYCHHS MaTEeMaTHUKH, CIIOCOOCTBYET
Pa3BUTHIO y OOYyYaroUUMXCA JIOTUYECKOrO0 MBIIUICHHS, (OPMUPOBAHUIO YMEHHUS TMOJb30BAThCS aJNTOPUTMAMH, a TakKXKe
MPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX [JIsi TOBCEAHEBHOW JKM3HU. Pa3BUTHE TMOHATHS O YHCIIE HAa YPOBHE
OCHOBHOT'O 00I1Iero 0Opa3oBaHUs CBSA3aHO C PAIMOHATIBHBIMU U UPPALMOHATIBHBIMU YHUCIaMU, (POPMUPOBAHHUEM TPEJCTABICHUN O
TEUCTBUTEIILHOM YHCIe. 3aBEPIICHNE OCBOCHUS YMCIOBOM JUHUHM OTHECEHO K CpeHeMY 0011eMy 00pa30BaHHIO.
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Conepxanue IByX anreOpanuecKkux JUHUN — « AreOpandeckue BhIPAXKCHUS» U « Y PaBHEHUS U HEPABEHCTBA) CIOCOOCTBYET
dbopmupoBaHuio y oOydYarolUXCsd MaTEeMaTHYECKOTo ammaparta, HEOOXOIMMOTro JJisi pelleHHs] 3aJad MaTEeMaTUKH, CMEXHBIX
MpeMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad. Ha ypoBHe OCHOBHOro o01mero oOpa3oBaHusi y4eOHBIH MaTepual
IPYIIUPYETCS BOKPYT PAllMOHAIBHBIX BhIpakeHUU. AnreOpa AEMOHCTPUPYET 3HAUCHUE MATEMATHKU KaK S3bIKA Il TOCTPOCHUS
MaTeMaTU4YeCKUX MOJEJeH, OMMcaHusi MPOIECCOB U SIBICHUM peallbHOro Mupa. B 3amaun oOyueHusi anreOpe BXOIAT TaKkXKe
JajabHEenIee pa3BUTHE AITOPUTMHUYECKOTO0 MBIIIICHUS, HEOOXOAUMOIo, B YaCTHOCTH, JJiI OCBOEHHUS Kypca WH(OPMATUKH, U
OBJIQJICHUE HaBBIKAMU JICTYKTUBHBIX paccykaeHuil. [IpeoOpazoBaHre CHMBOJIBHBIX (POPM CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS,
CIOCOOHOCTEM K MAaTEeMAaTHUYECKOMY TBOPUECTRY.

Conepxanue GyHKIHMOHAIBHO-Tpa)UUECKON JIMHUM HAIICJICHO Ha IMOJy4eHUE OOyYarolMMHCS 3HAHUM O (PYHKIUSIX Kak
BOKHEUIIICH MaTeMaTHYECKOW MOJENU IS OIMUCAHHMS M MCCIICIOBAHUS Pa3HOOOpa3HBIX MPOIIECCOB WM SBICHUW B MPHUPOJE U
obmectBe. M3ydenne marepuaina CmocoOCTBYET Pa3BUTHIO y OOYYAIONIUXCS YMEHUS HCIOJIb30BaTh PAa3jUYHBIC BBHIPA3UTEIIHHBIC
CpelICTBA sI3bIKA MATEMAaTUKH — CJIOBECHbBIE, CUMBOJIMYECKUE, Tpaduueckue, BHOCUT BKJIaA B (pOpMUpOBaHME MPEACTABICHUN O
pPOJIM MAaTEMATUKH B PA3BUTUU LUBUIN3ALNHU U KYJIbTYPBHI.

CornacHo yuyeOHOMY IUlaHy B 7-9 Kiaccax u3ydaeTcss y4deOHBIM Kypc «Auredpa», KOTOPBIM BKIIOYAET CIENYIOLIUE
OCHOBHBIE pazliebl cojepkanus: «Hucna W BBIYUCICHUS», «ANreOpanyeckue BBIPAKEHUA», «YpaBHEHUS U HEPABEHCTBAY,
«DyHKIHAW.

Ha u3ydenne yaeOHoro kypca «Anredpay» oroautcs 306 yacos: B 7 kiacce — 102 gaca (3 gaca B Heneno), B 8 kimacce — 102
yaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BBIYUCJICHU S

JlpoOu OOBIKHOBEHHBIE W JIECSATUYHBIC, MEPEX0] OT OaHOM (popMbl 3amucu aApobed k napyroi. IloHsTHE panMoHAIBLHOTO
4ucia, 3aMuch, CPAaBHEHHUE, YIOPSAOUUBAHUE PAIMOHAIBHBIX 4Yucel. ApudmeTruueckue NEeUCTBUS C PAIlMOHAIBHBIMU YUCIAMU.
Pemienre 3a1au u3 peanbHON MPAKTUKU HA YaCTH, HA IPOOH.

CreneHb ¢ HaTypaJibHBIM IIOKa3aTeJeM: ONpPEACNICHUE, MPeoOpa3oBaHUE BHIPAXXCHUN Ha OCHOBE OMPENEIICHUS], 3aIluCh
Oonbiux yucen. [IporeHTsl, 3anuch IPOLIEHTOB B BUJIE APOOH U ApoOU B BUE MPOIEHTOB. Tpu OCHOBHBIC 3a/1a4M Ha MPOIICHTHI,
pellIeHue 3aa4 U3 peaIbHON MPaAKTUKH.

[IprMeHeHne MPU3HAKOB JEIUMOCTH, Pa3IOKEHUE Ha MHOKUTEN HATYypAJIbHBIX YUCE.

PeanbHbie 3aBUCUMOCTH, B TOM YHUCIIE MpsMasi U 00paTHasi MPONOPIHUOHAIBHOCTH.

AJireOpanyeckue BbIpasKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUEHHE BBIPAXKEHUS C NepeMeHHOW. JlomycTumble 3Ha4YeHUs1 NepeMeHHbIX. lIpencraBneHue
3aBUCUMOCTH MEXJy BeIUYMHAMHU B Buje (GopMmyibl. Berancinenus nmo ¢opmynam. IIpeoOpazoBanrie OyKBEHHBIX BBIPaKECHHI,
TOKJIECTBEHHO paBHbIC BBIPAKEHHUSA, MpaBWia MpeoOpa3oBaHUs CyMM U TMPOU3BEICHUM, TMpaBWiIa PACKPBITUS CKOOOK W
IPUBEICHUS TTOJJOOHBIX CIIaraeMBbIX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

Onnownensl ¥ MHoroujeHbl. CrteneHb MHorowieHa. ClOKE€HHE, BBIYMTAHUE, YMHOXKEHHE MHOIO4YJeHOB. {DOpMyIbl
COKpAIIEHHOTO YMHOKEHMS: KBAJpaT CyMMbI U KBaApat pazHocTu. Dopmyiia pa3HOCTH KBaApaToB. Pa3nokeHne MHOrOWIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHUS, ITpaBuiia MPeoOpa3oBaHus ypaBHEHUS, PABHOCWIHBHOCTD YPAaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJIHOW INEPEMEHHOW, YMCIO KOPHEN JIMHEMHOTO YPABHEHHMS, PEUICHUE JIMHEWHBIX YPaBHEHUM.
CocrapiieHHe ypaBHEHUH 0 YCJIOBHUIO 3a/1a4M. Perenre TeKCTOBBIX 3a7a4 ¢ MOMOIIBI YPaBHEHUM.

JIuneliHoe ypaBHEHUE C ABYMS MIEPEMEHHBIMU U ero rpaduk. Cuctema IByX JMHEUHBIX YPABHEHUHN C ABYMS IIEPEMEHHBIMU.
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Pemenue cuctem ypaBHeHHI cr1ocoOOM MOACTAaHOBKH. [IprMepsl penieHust TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPABHEHUH.
DyHKUUH
Koopaunara Touku Ha npssMoid. UucCnoBbIle MPOMEKYTKH. PaccTosiHue MeX 1y ABYMSI TOUKaMHU KOOPJAWHATHOW MPSAMOI.
[IpsimoyrosibHas cucrteMa koopauHaT, ocu Ox u Oy. Abciucca U opJuHaTa TOYKM Ha KOOPAMHATHOM MIIOCKOCTH. [IpuMepsl
rpadukoB, 3aaHHbIX opmynamu. Utenue rpadukoB peanbHbix 3aBucuMmocteil. [lonsatue Gynkuuu. I'paduk pynkuuu. CoiicTBa
yukumit. Jluneitnas dynkuus, e€ rpapuk. I'padux dynkuun y = |x|. [paduueckoe penieHue THHEHHBIX YpaBHEHHH U CHCTEM
JIMHEVHBIX YPaBHECHUM.
8 KUIACC

Yucjia 1 BBIYUCTCHUSA

KBanpaTHseiii kopeHb u3 uucia. [lonsatre 06 uppanuoHaabHOM unciie. JlecaTuuHble MPUOTHUKEHUS UPPALTMOHAIBHBIX YHCET.
CroiicTBa apuMEeTHUESCKHUX KBAJIPATHBIX KOPHEH U UX MIPUMEHEHHE K MPEe0OPa30BaHHUIO YHCIOBBIX BBIPAXKEHUN U BBIYUCIICHUSIM.
JIeCTBUTEIIbHBIC YHMCIIA.

Crenens ¢ 1eabIM NOKazaTesneM U €€ cBoiictBa. CTaHIapTHas 3alMCh YUCTIA.

AJuireOpanyecKkue BbIpasKeHUsA

KBanpaTHslil TpEXUlieH, pa3iI0KEeHHE KBAIPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanueckass apo0b. OCHOBHOE CBOMCTBO anreOpamdeckoid apodu. ClokeHHe, BBIUUTAHHE, YMHOXXCHHE, JICJICHHE
anreOpanyeckux pobdeil. ParinonanpHbIe BEIpOXXEHUS U UX IIpeoOpa3oBaHue.

YpaBHeHUsI 1 HEPABEHCTBA

KBagpatnoe ypaBHeHue, ¢hopMmyrna KOpHEH KBaJapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHUM, CBOAAMIUXCS K
JTUHEHHBIM ¥ KBaJpaTHBIM. [IpocTelinue apoOHO-parmoHaIbHBIE YPABHEHHS.

['padrueckas uHTEpIpeTalIvsl YpaBHEHHUH C ABYMS NIEPEMEHHBIMHU U CHCTEM JIMHEHHBIX YPaBHEHUHN C ABYMS IMEPEMEHHBIMHU.
[IprmMepsl pelieHrs CUCTEM HEJTMHENHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckKuM CrocoOoM.

UucnoBble HEpaBEHCTBA M MX CBOWMCTBA. HepaBEeHCTBO ¢ OMHOM mMEpEeMEHHOM. PaBHOCHMIIBHOCTH HEPABEHCTB. JIMHENHBIE
HEPABEHCTBA ¢ OAHOU nepeMeHHON. CUCTEMBI JIMHEIHBIX HEPABEHCTB C OJHOIN NEPEMEHHOM.

DOyHKUUN

[Monsitue pynkuun. O61aCTh ONpeIeIEHUs] 1 MHOKECTBO 3HaueHU pyHKiuu. CriocoObl 3aaHus PyHKIUN.



I'padpux Pynkuumn. Yrenue cBoilcTB PpyHkunuu no e€ rpaduky. llpumepsl rpaduxoB QyHKIUI, OTpa)kaloolUX peanbHbIE
IIPOLIECCHI.
OyYHKIMH, ONMUCHIBAIOIINE MPAMYIO U OOpPaTHYIO MPONOPLHUOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. Oynkuun y = x2, y = x3, y
= x, y=|x|. Tpaduueckoe pelenne ypaBHeH it i CUCTEM YpaBHEHHIL.
9 KJIACC

Yuc/ia ¥ BBIYUCTCHUSA

PanmonanbHbple  4Kclia, HWppAlMOHANIBHBIC YHCJIa, KOHEYHbIE U OECKOHEUHbIC JECATUYHBIE JpoOu. MHOXECTBO
JEUCTBUTEIIHHBIX YHUCEN, JEUCTBUTEIbHBIE YUCIAa KaK OCCKOHEYHBIC NECATUYHBIC NpoOu. B3amMHO OJIHO3HAYHOE COOTBETCTBHUE
MEK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCENI U KOOPAMHATHOW MIPSIMOM.

CpaBHeHUE JeHCTBUTEIBHBIX YUCEN, apuMETHUCCKUE JEUCTBUS C JeHCTBUTEIILHBIMHU YUCIIAMHU.

Pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA, TUTEITHLHOCTD MTPOIIECCOB B OKPYKAIOIIEM MUPE.

[Tpubnuxénnoe 3HaYEHHE BEIMYMHBI, TOYHOCTH NpuOImkeHus. OxkpyriaeHue uucen. [lpukuaka u oleHKa pe3yJbTaTOB
BBIYUCIICHUM.

YpaBHeHUs 1 HEPABEHCTBA

JluneriHoe ypaBHeHHE. PenmieHne ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEHHM, CBOISIIIUXCS K KBaJpaTtHbIM. bukBaapatHoe ypaBHeHue. [Ipumepsl pemenus
YPaBHEHUH TPETHEU U YETBEPTOU CTEIIEHEN PA3JIOKECHUEM HA MHOKHUTEIU.

Pemenue apoOHO-paIiMoHanbHBIX YpaBHEHUN. PenieHne TeKCTOBBIX 3a/1au anredpandeckiuM METOIOM.

VYpaBHeHUE ¢ AByMS TIEPEeMEHHBIMHU U €ro rpaduk. Pemenue cucrteM MByX JTWHEHWHBIX YpaBHEHUU C BYMS MEPEMEHHBIMHU.
Pemenue cuctem AByX ypaBHEHH, OJHO W3 KOTOPBIX JHHEHHOE, a Jpyroe — BTOpOM cTemeHH. [ 'padudeckas WHTEpPHpETALIH
CHUCTEMbI YPABHEHUH C IByMS IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve NMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. PemieHne cucTteM JIMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.
KBanpaTtHbie HepaBeHcTBa. ['padrueckas uHTeprpeTanvsi HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMU.

DOyHKIUA



KBanparuunas ¢pynkuus, e€ rpapuk u coiictsa. Ilapaboina, KoopiMHATHI BEPIIMHBI Napadoibl, 0Cb CHMMETPUN NAapadOJIbl.

I'paduxu pynkumii: y =kx, y=kx+ b, y=k/x, y=x3,y = VX, y = |x| , u ux cBoiicTBa.

Yucsi0BbIC MOCTEA0BATEIbHOCTH M MPOrPecCuH

[TonsiTe 4YKMCIIOBOWM TMOCJIENOBATENIHLHOCTH. 3aJaHuE IMOCIEI0BATEILHOCTH PEKyppeHTHON (opMysnoit U ¢Gopmynoil n-ro
YJICHA.

Apudmernyeckas u reomeTpuyeckas nporpeccu. GopMyIibl n-ro 4jeHa apudMETHIECKON U TeOMETPUUYECKOMN Mporpeccuii,
CYMMBI IIEPBBIX 1 YJIEHOB.

N3o0paxenue 4ieHOB apu(pMEeTUUECKON U TEOMETPUIECKON MPOTPEeCcCHil TOUKaMU Ha KOOPAUHATHOM MI0CKOCTH. JInHEHHBIM
Y DKCIIOHEHIMAIBHBIN poCT. CII0XKHBIE TPOLIEHTHI.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMbBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJabTAThl OCBOCHUS MIPOrpaMMBbl YH4EOHOTO Kypca «ANredpa» XxapakTepusyroTcs:

1) naTprnoTHYeckoe BOCIUTAHME:

NpOSIBIEGHUEM MHTEpEca K MPOLUIOMY U HACTOAIEMY POCCHUMCKON MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHUSIM
POCCHIMCKUX MAaTeMAaTHKOB M POCCUICKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3TUX JOCTUKEHUN B JAPYrHX HayKax H
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEW IpakJaHWHA W pealM3alldy €ro Ipas, MPEACTABICHUEM O MaTeMaTUYECKHUX
OCHOBaX (hYHKIHMOHUPOBAHUS PANIMYHBIX CTPYKTYp, SBJICHUH, MNPOIEAYp Tpa)xJAaHCKOTO oOIiecTBa (Hampumep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTHIO K OOCYKICHHIO dTHUECKHX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM OCTIKEHUN HAyKH,
OCO3HAaHHUEM BaKHOCTU MOPAIbHO-3THUYECKUX IPUHIUIIOB B IESATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAHOBKOW HAa AaKTUBHOE YYacTHE B PEUICHWU MPAKTUYECKHX 3a7ad4 MaTeMaTUYECKOW HAmnpaBIE€HHOCTH, OCO3HAHUEM
BRXHOCTH MaTEeMaTHYE€CKOTO 00pa30BaHMs Ha MPOTSHKEHUM BCEH KU3HM IS YCHEUTHOW MpodeCCHOHATBHOM NESITENbHOCTH U
pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M TOCTPOECHUEM HWHIAWBUIYAIbHONW TpPACKTOpUU OOpa3oBaHUs U
’KU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K SMOIMOHAJBHOMY M 3CTETUYECKOMY BOCIPHUATHUIO MATEMATHYECKUX OOBEKTOB, 3ajad, pPEIICHH,
paccyKIeHui, yMEHHIO BUIETh MaTEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTallMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHbBIX MpPEJICTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHs YEJIOBEKAa, MPUPOJBI U OOIIECTBA, NOHMMAHUEM MaTeMaTH4YECKOM HAayKH Kak cepbl YeIOBEYECKOH IeATEeIbHOCTH,
ATanoB €€ pa3BUTHUSA U 3HAYMMOCTH JUJIS PA3BUTHS LUBUIIN3ALIUN, OBJIaJCHUEM SI3bIKOM MAaT€MaTUKH U MATEMaTHYECKOU KyJIbTypOl
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KaK CpeJICTBOM MO3HAHUS MUPA, OBIAJECHUEM MPOCTEUIIMMY HABBIKAMU UCCIIEA0BATEIILCKOU 1€TEIbHOCTH;

6) pusuveckoe BocnuTanue, GopMupoBaHUE KYJIbTYPbI 310POBbS U SMOIUOHAJIBHOI0 0JIarONOJIyYHS:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTUYeCKUE 3HAHWS B WHTEpPECax CBOETO 3/I0POBBS, BEACHHUS 370pOBOro o0pasa >KU3HU
(3mopoBoe nmuTaHue, cOaJTaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, peryysipHas Gpuznueckas akTUBHOCTH), CHOPMHUPOBAHHOCTHIO
HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO e MpaBa JIPyroro 4eloBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEN HA TPUMEHEHHE MaTeMaTUYECKUX 3HAHUU JJIsl pelieHus 3a1a4 B 00JIaCTU COXPAHHOCTHU OKPYKAIOIIEeH Cpeibl,
IUIAHUPOBAHUS TIOCTYNKOB W OLIGHKH WX BO3MOJXHBIX IOCIEJACTBUM ISl OKPYKAIOIIEH Cpeabl, OCO3HAHUEM TJI00ATBLHOTO
XapakTepa dKOJOTUUECKUX MPOoOIeM U MyTel UX PEIICHHUS;

8) apanTanus K N3MEHSIOIUMCH YCJIOBHAM COIMAJILHON M IPUPOAHON Cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIOBUSIX HEOMPEIEIEHHOCTH, TOBBIINIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH uepe3
MPAKTUYECKYIO JICSITEIFHOCTh, B TOM YHCIIE YMEHHUE YUUTHCSA y IPYTUX JIFOJICH, TpHoOpeTaTb B COBMECTHON JCSATEILHOCTH HOBBIC
3HAHUSI, HABBIKA U KOMIIETCHLIMM U3 OTBITA APYTHUX;

HEO0OXOAUMOCTHIO B (hOPMUPOBAHUU HOBBIX 3HAHUM, B TOM Uuciie (OPMYJIHPOBATH UJIEH, TIOHITHS, TUIIOTE3bl 00 00BEKTAX U
SIBJICHUSIX, B TOM YHUCJIE paHEe HEM3BECTHBIX, OCO3HABATh JCHUIIMTH COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, MJIAaHUPOBATH
CBOE pa3BUTHE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIHPHHHUMATH CTPECCOBYIO CHUTYAI[MI0O KakK BBI30B, TPEOYIOIIHit
KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIC PEIICHUS M JeWCTBHSA, (OpMYIUpPOBaTh M OIEHMBATh PHCKU M IIOCIEICTBHS,
(bopMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruuyeckue aelcTBUSA:
e BBIBISATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHYECKHUX OOBEKTOB, MOHSATHM, OTHOIICHUN MEXIY
MOHATHSAMH, (OPMYJIUPOBATH OMNPEACICHUS IMOHATUH, YCTAHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIacCH(UKaIUH,
OCHOBaHMS 711 0000IIEHNS U CpAaBHEHUSI, KpUTEPUH TIPOBOJUMOTO aHAJIN3a;
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BOCIIPUHUMATh, (OPMYJIHPOBATH W MPEOOPA30BLIBATH CYKJCHHS: YTBEPAUTEIbHbIE U OTPHUIATEIbHbBIC, €IUHUYHBIE,
YacTHBIE U O0IIKe, YCIOBHBIE,

BBISIBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOpEUHs B (akTaxX, NaHHBIX, HAONIOACHUAX U
YTBEPKACHUSX, TTPEJIaraTb KPUTEPUH J1JIs BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHUBOPEUHNI;

JienaTh BBIBOJIbI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKHU, EIYKTUBHBIX M WHIYKTUBHBIX YMO3AKIIOUCHUM, YMO3AKIIOUCHUN
10 aHAJIOTHUU;

pa3Ouparh J0Ka3aTeJIbCTBA MAaTEMATHUYECKUX YTBEPXKIECHUM (TIpsAMble M OT MPOTHUBHOIO), MPOBOJIUTH CAMOCTOSTEIBHO
HECJIOKHBIC JIOKA3aTelIbCTBA MaTEMaTUYeCKUX (DAKTOB, BBICTpPAWBATh apPryMEHTAIlMI0, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS,

BBIOMpATh CMOco0 penieHus y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO BapHaHTOB PEIICHHS, BBIOMpaTh HaumOoJiee
MOJAXOASIIUN C YIETOM CaMOCTOSITENIBHO BBIJCICHHBIX KPUTEPUER).

Bba3oBble ucciieaoBaTeJLCKUE JeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHUSA, (OPMYIHPOBATH BOMPOCH], (UKCHUPYIOIINE
OpOTUBOpEUHEe, TNPOOJIEMY, CAMOCTOSITENIbHO YCTAHABIMBATh HWCKOMOE M JaHHOE, (QOpMUPOBATh THUIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3ULMI0, MHEHUE;

POBOAUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY HECIOXKHBIA DKCIEPUMEHT, HEOOJBIIOE HCCIICAOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTENH MaTeMaTHYECKOr0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;

CaMOCTOATENIHHO (hOpMyIHUpOBaTh 0OOOIIECHUSI W BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO HAOIIOJEHUS, HCCIICIOBAHUS,
OLICHUBATh IOCTOBEPHOCTD MOJTYUYEHHBIX PE3YIBTATOB, BEIBOJIOB U 000OIIECHHI;

MIPOTHO3UPOBATh BO3MOKHOE pPA3BUTUE IIpOIlecCa, a TaKXKE BBIIBUTATh MPEANOJOKEHUS O €ro Pa3BUTHM B HOBBIX
YCIOBUSIX.

Pabora ¢ ungopmaumeii:

BBISIBIISITh HEJJOCTATOYHOCTD U M30BITOYHOCTH MH(GOPMAIIMH, TAHHBIX, HEOOXOAUMBIX /IS PEIICHHUS 3aa4H;

BBIOWpATh, AHAIM3UPOBATH, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH HHPOPMAIMIO DPA3TUYHBIX BUIOB U (HOpM
MPEJICTABICHUS;

BbIOMpaTh GopMy MpeacTaBieHuss HHGOPMALMU U WUIIOCTPUPOBAThH pelllaeMble 3a/1aud CXeMaMHU, JuarpaMmMaMu, WHOU

rpauKoil U KX KOMOMHAIUSAMU;
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OLICHMBAaTh HAAEKHOCTh HMHPOPMALMM 1O KPUTEPUSIM, NPEIJIOKEHHBIM YUHUTEIEM WM CHOPMYIUPOBAHHBIM
CaMOCTOSITEIILHO.

KoMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

BOCIIPUHUMATh U (POPMYITUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSAMH M LIEJISIMHU OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO
BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M NHUCBMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUS 3a/1auH,
KOMMEHTHPOBATh MOJYYEHHBIN pE3ybTaT;

B XOZle OOCY>KIEHUs 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMON TeMbl, TPOOJIEMbI, pelaeMoi 3aJauM, BHICKAa3bIBATh
UJIEW, HAIICIICHHBIE HAa IOWCK PELIEHUS, COMOCTABIIAThH CBOM CYKICHHUS C CYKICHUSMH APYIMX YYaCTHUKOB JHAJIOra,
O0OHapy’KHBATh Pa3JIMUUE U CXOACTBO MO3UIIHHI, B KOPPEKTHOHN hopme GOpMyITHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHMUS;
NPEJICTABISATh PE3yJbTaThl PEUICHUS 3aJadyd, SKCIEPUMEHTa, HUCCIEeNOBaHUSA, IPOEKTa, CAMOCTOATEIHbHO BBHIOMPATH
(dopMat BBICTYIICHHUS C YUETOM 3aJ1ay Mpe3eHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;

NOHMMATh W HCHOJB30BaTh MPEUMYIECTBA KOMAHIHOM U WHIMBHUIYyaJIbHOW pPaOOThl TpPHU pEIICHUH Y4eOHBIX
MaTeMaTUYECKUX 3a/a4;

NPUHUMATH 11€JIb COBMECTHOM NESITEeNbHOCTH, TIAHUPOBATh OPraHU3allUI0 COBMECTHOW pabOThI, pachpelemsiTh BUIbI
paboT, JoroBapuBaThCs, 0OCYKIATh IPOLIECC U pe3yabTaT paboThl, 000011aTh MHEHUS HECKOJIBKHUX JTIOJICH;

y4acTBOBATh B IPYyMIOBHIX (hopmax paboThl (0OCYkaeHNsI, 0OMEH MHEHUSMU, MO3TOBBIE IITYPMBI U IPYTUE), BHIIOIHITH
CBOIO 4acTh pabOThl M KOOPJAWHUPOBATH CBOM JCHCTBHUS C JIPYTUMHU WICHAMH KOMAaHbI, OIEHWBATh KAa4€CTBO CBOETO
BKJIaJ]a B OOIIUI IPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YYACTHUKAMU B3aMOICHCTBHS.

PerynsiTuBHbIe yHUBepcaIbHbIEe YUueOHbIe JAeiicTBUS
Camoopranuszanus:

CaMOCTOSITEJILHO COCTaBIIATH TUIAH, aJlTOPUTM PEHICHUS 3a7aud (MM €ro 4acTh), BEIOMPATh CIOCO0 pelieHus ¢ y4ETOM
MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN C
y4€TOM HOBOU MH(pOPMAIIUU.

CaMOKOHTpOHL, AMOIMOHAJIbHBbIN HHTEJIEKT:

BIaaCTb crocodoamu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIpOoHeCCa U pE3yjibTaTa PCIICHUA MaTeMaTHYEeCKOU 3aJa4u,;
npcaBuaCTb TPYAHOCTH, KOTOPBLIC MOI'YT BO3HHKHYTH IIPpWM PCHICHHUHU 3add4d, BHOCHUTb KOPPCKTHUBBI B JCATCIIBHOCTH Ha

OCHOBC HOBBIX O6CTO$[TCJ'H>CTB, HaﬁHCHHBIX OI]_II/I6OK, BBISIBJICHHBIX pr,[[HOCTeI‘/'I;
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e OLEHUBATh COOTBETCTBHUE PE3yJIbTAaTa JACSATEIBHOCTH MOCTABICHHON LEIN U YCIOBHUAM, OOBSCHATh MPUUYUHBI TOCTHXKEHUS
WM HETOCTHXKEHHUS 11€JIM, HaXOJIUTh OIIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOydeHnust B 7 kjiacce 00y4Jaromuiics MOTYYUT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Yucjia ¥ BBIYUCTCHUSA

BrInonHsATh, coueTast yCTHbIE M TUCbMEHHBIE TPUEMBI, apruPMEeTUUECKUE JEHCTBUS C PAIMOHAILHBIMU YHCIAMHU.

HaxonuTh 3HaueHUs] YKCIOBBIX BBIPAXKEHUM, MPUMEHITh Pa3HOOOpa3HbIE CMOCOOBI U MPUEMBI BBIYMCICHHUS 3HAYCHUM
JTPOOHBIX BBIPAXKECHHM, COJIEPKAITUX OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexonuth OT omHOW (OpMBI 3amucu Yucea K Jpyrou (mpeoOpa3oBBIBATH JACCATUYHYIO JPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOH).

CpaBHUBAThH U YIIOPSAAOUYMBATH PALlMOHAJILHBIE YUCIIA.

OKpyrasaTh yucia.

BBINIONTHATh NPUKHUIIKY U OLIEHKY PE3YJIbTaTa BIUMCICHUH, OLEHKY 3HAUEHU YHUCIOBBIX BBIPAXKEHUN. BBITTONHATE 1eMCTBUS
CO CTENEHSIMU C HATypaJbHBIMU [TOKA3aTEISIMHU.

[IpuMeHSITh TPU3HAKY JETUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCET.

Pemath mpakTUKO-OPUEHTHPOBAHHBIE 3a7a4M, CBA3AHHBIE C OTHOIIEHUEM BEJIMYMH, MPONOPLHOHATIBHOCTHIO BEIUYMH,
OPOLICHTAMHU, HMHTEPHPETUPOBATh pE3yJbTaThl PEIICHUS 3aJad C Y4YETOM OrpaHUYEHUMN, CBA3AHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX OOBEKTOB.

AJireOpanvecKne BbIpasKeHU s

Hcnonp3oBaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B MPOLIECCE OCBOCHUSI yUeOHOTO MaTepuara.

HaxonuTh 3HaueHs1 OyKBEHHBIX BbIPAKEHUN MPU 3aJaHHBIX 3HAUEHUAX NTEPEMEHHBIX.

BeimosHATh MpeoOpa3oBaHms IEIOTO BEIPAKCHHSI B MHOTOWIEH TPUBEACHUEM TIOJIOOHBIX CIIaraéMbIX, PACKPBHITHEM CKOOOK.

BbINONHATh YMHOXKEHUE OJJHOWIEHA HA MHOTOWIEH U MHOTOWJIEHA Ha MHOTOYJIEH, MPUMEHATh ()OPMYJIbI KBaJIpaTa CyMMbI U
KBaJpaTa pa3HOCTH.

OcyliecTBIsATh Pa3JI0KEHHE MHOTOYJIEHOB HAa MHOXKUTEIM C TIOMOILNBI0 BBIHECEHHUS 3a CKOOKHM OOIIEro MHOXHTES,
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IPYHIIUPOBKY CIIAraeMbIX, IPUMEHEHUs (POPMYJ COKPAILEHHOTO YMHOXKEHHUS.

[IpumeHsaTs npeoOpa3oBaHUsT MHOTOWICHOB IS PEIICHMs Pa3WYHbIX 337a4 U3 MAaTEMaTHUKH, CMEXKHBIX MPEIMETOB, U3
peabHON IIPAKTUKHU.

Hcnonb3oBaTh CBOICTBA CTENEHEHN C HATYpaIbHBIMU MTOKA3aTENIAMH JIs1 TPeoOpa30BaHuUs BHIPAKEHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate nMHEHBIE ypaBHEHHS C OJHOW TNIEPEMEHHOM, MPUMEHSS NpaBWja IEepexoJa OT HCXOAHOTO YPAaBHEHHS K
PaBHOCHIIBHOMY eMy. [IpoBepsTh, ABISIETCS JIM YUCIO KOPHEM YPaBHEHMUS.

[TpumensTh Tpadguyeckrie METOABI IPU PEIICHUU JTUHEHHBIX YPABHECHUN U UX CUCTEM.

[lonOupaThs mpUMepHI Map YUCEN, ABIAIOMINXCSA PEIICHUEM JIMHEWHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TrpaduK JMHEHMHOTO YpPaBHEHMSI C JIByMsl MEPEMEHHBIMH, IMOJIb3YSICh IpapuKoM,
MPUBOJIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

PemaTth cuctembl 1ByX TUHEHWHBIX YPaBHEHUHN C ABYMsI IEPEMEHHBIMU, B TOM YHUCIIE TPpadUUECKU.

CocTaBIATh U peliaTh JUHEHHOE YPAaBHEHUE WIIM CUCTEMY JIMHEWHBIX YPAaBHEHHI IO YCIOBUIO 3a/1a4yd, HHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IIOJIYUYECHHBIN PE3YJIbTar.

DOyHKUUH

N300pakath Ha KOOPJAWHATHOM MPSMON TOUYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOpJAMHATaM, JY4YH, OTPE3KH, MHTEPBAJIbI,
3aMMChIBATh YUCIIOBBIEC TPOMEKYTKU HA alre0pandyeckoM s3bIKe.

OtmedaTh B KOOPJIMHATHOM TJIIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJMHATAM, CTPOUTH rpaduku TuHEHHbIX QyHKIuH. CTpOUTH
rpadux GyHKINUA y = |X|.

OmnuceiBaTh ¢ NOMOIIBIO (DYHKIUH H3BECTHBIE 3aBUCHUMOCTH MEXAY BEJIMYMHAMH: CKOPOCTh, BpEMs, paccTOsSHUE, leHa,
KOJMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BpEMs, 00BEM padOTHI.

HaxonuTe 3HaueHue GyHKIMH 11O 3HAYEHUIO €€ apTryMEeHTa.

[TormmaTs rpadudeckuii cnocod mpeacTaBiIeHus U aHaIM3a WHGOOPMAITH, U3BIIEKATh M MHTEPIIPETUPOBATH HH (DOpMaInio u3
rpavKOB peabHBIX MPOIIECCOB U 3aBUCHMOCTEH.

K xoniry oOyuenus B 8 kiacce o0ydarOmuiics MOTYyYUT CIEITYIONTUE IPEIMETHBIE Pe3yIbTaThI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HadajabHbBIC NpcaACTaBjICHUA O MHOXCCTBC I[GﬁCTBHTGJII)HI)IX HucCll A1 CpaBHCHHA, OKPYIIJICHHUA H
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BBIYMCIICHUN, N300paKkaTh JEHCTBUTEIbHBIE YMCIA TOYKAMH Ha KOOPIMHATHON MPSIMOA.

[IpumMeHsTh IOHSATHE apu(PMETUUECKOTO KBAPATHOTO KOPHS, HAXOAUThH KBaJAPaTHbIC KOPHU, UCIIOJIb3YS MTPU HEOOXOUMOCTH
KaJIbKYJISITOP, BBINOJIHATH MPEe0Opa30BaHUsl BBIPAXKEHUH, COEPKAIIMX KBAIpaTHbIE KOPHU, UCTIONb3Ys CBOMCTBA KOPHE.

Hcnonb3oBaTh 3anucu OOJIBIIMX U MAJIBIX YUCEIN C MOMOILBIO IECITUUHBIX Apo0ei u cteneneit uncna 10.

AJireOpanyecKue BbIpasKeHHU s

[IpyMeHsATh MOHSTHE CTENEHU C LIENbIM MOKa3aTesieM, BBINOJHATh MPeoOpa3oBaHusl BbIPAKEHUN, COJIEpPKAIIUX CTENEHU C
LEIbIM MOKA3aTENIEM.

BbINOJIHATH TOXKIECTBEHHBIE TPe0Opa30BaHus pallMOHANIbHBIX BEIPAKEHU HA OCHOBE MIPABWII IEUCTBUM HaJ MHOTOWIEHAMU
U anreOpanyecKuMu JpoOsMHu.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKUTEH.

[IpuMeHsTh MpeoOpa3oBaHUS BBIPAKCHHUMN JJI PEIICHUS Pa3IMYHBIX 3aJa4 U3 MaTEeMaTHUKH, CMEXHBIX MPEIMETOB, W3
pEaIbHOM IIPaKTUKHU.

YpaBHeHUs 1 HEPABEHCTBA

PemaTte nuHeliHble, KBaApaTHbIE YPAaBHEHUS U PAllMOHAJIBHBIE YPABHEHMS, CBOIAIIMECS K HUM, CUCTEMBI JIByX YPABHEHUU C
JIBYMsI IEPEMEHHBIMH.

[IpoBOAMTH TMpOCTEHINIME HCCICIOBAHKMS YPaBHCHUN M CHCTEM ypaBHEHHM, B TOM YHCIIC C MPUMEHEHHEM TrpadHuuecKux
npeacTaBieHui (yCTaHABIMBATh, UMEET JIM YPABHEHHE WIIM CUCTEMA YPAaBHEHUM PEILICHHUS], €CIIM UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoauTs OT ciaoBecHOU (HOPMYITMPOBKH 3a7auu K €€ anreOpandeckoi MOJEIN ¢ MOMOIIbIO COCTaBIICHUS YPAaBHEHUS WU
CHUCTEMbI YPaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4U MOJYYEHHBIN PE3yJIbTAaT.

[IprMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsl CPABHEHUSI, OLICHKH, PELIATh JINHENHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOMU
U UX CUCTEMBI, 1aBaTh rpad)iueCcKyI0 WILTIOCTPAIIUIO MHOKECTBA PEIICHU HEPaBEHCTBA, CHCTEMbl HEPABEHCTB.

DyHKIUN

[TornmaTe ¥ WCMONB30BaTh (YHKIMOHATHHBIC TOHSATUS M S3BIK (TEPMHUHBI, CHMBOJUYECKHE OOO3HAYCHUS), OMPEACIATH
3HaueHne (DYHKIMH 110 3HAYEHUIO apTyMEHTa, ONPEeIsATh CBOMCTBA (GyHKIMH 110 €€ TpaduKy.

Ctpoutsb rpaduku dJIeMEeHTaApHBIX QYHKITUNA BHJIA:

y=k/ix,y=x2,y=x3,y= x|, y= X, OIHCHIBATH CBOICTBA YNCIOBOIL byHKIUU 110 €€ rpaduKy.

K xonny oOyueHnusi B 9 kiacce 00y4aromuiics MOIyyuT CAEAYIONIUE TPEAMETHBIE PE3YIbTaThI:
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Yucaa v BbIYMCICHUS

CpaBHUBATH U YNOPSAOUYUBATH PAITMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Boinonusate apudMeTndeckue eUCTBUS C palluOHATBLHBIMU YUCJIAMU, COYETasi YCTHBIE U MUChbMEHHBIE MPUEMBI, BBITIOTHSATH
BBIYMCIICHUS C UPPALTMOHATILHBIMU YUCIIAMHU.

Haxonuth 3HaUueHUs CTENEHEN C LEJIBIMU NTOKA3aTeIIMU U KOPHEHN, BBIUUCIIATh 3HAYEHUS] YUCIOBBIX BBIPAXKEHHUI.

OKpyrasaTh AEUCTBUTEIbHBIC YUCIIA, BBITIOIHATh TPUKUIKY PE3YJIbTAaTa BEIYUCICHUM, OLIEHKY YUCIOBBIX BBIPAKEHUM.

YpaBHeHUS M HEPABEHCTBA

Pemiate nuHeWHBIE M KBaJApaTHBbIC YPAaBHEHUS, ypaBHEHUS, CBOJSIIMECS K HUM, MPOCTEHIIMe ApOOHO-palvoHaIbHbIE
ypaBHEHUS.

Pemate cuctemMbl ABYX JIMHEHHBIX YpaBHEHUW C JBYMS NIEPEMEHHBIMM M CUCTEMbI JIByX YPaBHEHHUM, B KOTOPBIX OJHO
YpaBHEHUE HE SIBIIACTCS IMHEHHBIM.

PemaTh TekcTOBBIE 3a/1a4u aNreOpanvyeckuM CIIocOOOM C MOMOIIBIO COCTABIICHUS YPaBHEHHUS WM CUCTEMBI IBYX YpaBHEHUHN
C ABYMsI IIEPEMEHHBIMH.

[IpoBoauTh mpocTeine HUccaeAOBaHUs YpaBHEHUN M CHUCTEM YpaBHEHHU, B TOM 4YHCIE C MPUMEHEHHWEM TpaduyuecKux
npeAcTaBiIeHUl (yCTaHABIMBATh, UMEET JIM YPABHEHHE WIIM CUCTEMA YPAaBHEHUM PEILLICHHUS], €CIIM UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHHWE HEPABEHCTB HA YHCIOBOH MPSIMOM,
3aIIMChIBaTh PELICHUE C IOMOIIBI CUMBOJIOB.

PemaTth cucTteMbl JTUHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAaJpPAaTHOE HEPABEHCTBO, M300pa’kaThb
pELICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOW IIPSMOM, 3alIMChIBATh PEIICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUU PA3IMYHBIX 3a]1a4.

DOyHKUUMA

PacrioznaBaTh (pyHKIIMM M3y4deHHBIX BUIOB. [lOKa3bIBaTh CXEMAaTUYECKH PACIOJIOKEHHE HAa KOOPAMHATHOW IJIOCKOCTH

rpadukoB QyHKUu Buma: y = kx, y =kx + b, y=k/x, y=ax2 + bx + ¢, y =x3, y=x, y = |x|, B 3aBHCHMMOCTH OT 3HAYEHMIA
K02 (PHUIMEHTOB, OMUCHIBATH CBOMCTBA (hYYHKIIUH.

Crpouth 1 n300paxaTh cXeMaTH4eCKU rpaduku KBaAPATUUYHBIX (DYHKIIMN, OMUCHIBATH CBOMCTBA KBAPATUYHBIX (PYHKIU 11O
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UX rpaukam.

Pacnio3HaBaTh KBaapaTHUHYIO0 (PYHKIMIO 1O opMylie, TPUBOJUTH MPUMEPHI KBaAPATUUHBIX QYHKUIMN U3 peanbHON KU3HU,
(u3HKHU, TEOMETPUH.

YucaoBblie MOCJIe10BATEIbHOCTH H IPOrPECCUHU

PacniozHaBaTh apumMeTHUECKYI0 M T€OMETPUUECKYIO MPOTPECCUU IIPU Pa3HbIX COCO0aX 3a1aHMUs.

BbINOJIHATH BBIYMCIIEHUS C UCIIOJIB30BAaHUEM (POPMYII N-TO 4jieHa apu(METHUECKON U TEOMETPUUYECKOM MPOrpeccuil, CyMMbl
NEPBBIX N YJICHOB.

N3006paxkath wieHbl MOCIEI0BATEILHOCTA TOUKAMHU Ha KOOPAMHATHON MIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHCJIOBBIMU TMOCIIEIOBATEIBLHOCTSAMHM, B TOM YHCIE 3aJayd M3 pEaJbHOW >XHU3HU (C
UCIOJIb30BAHUEM KaJIbKYJISITOPA, IIUGPOBBIX TEXHOIOTHI).

16



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonnuecTtBo yacoB DJIEKTPOHHBIE
No 1/ HauMeHoBaHMe pa3iesioB 4 TeM Kontpoasmbie | IIpaxTiaeckue (undposbie)
NMporpaMMel Bcero o0pa3zoBaTeibHbIE
padoThI padoThI pecypebi
1 Yucna ¥ BRIYUCIICHUS. 75 1 bu6anorexa IIOK
PammonannHBIE YnciIa https://m.edsoo.ru/7f415b90
2 AnreGpanydeckue BbIpaKeHUs 27 1 Eﬁggjﬁiﬁil{gﬁn £415b90
bu6anorexa IIOK
3 ¥ paBHCHHS H HEPaBeHCTBa 20 ! https://m.edscl)—z).ru/7f415b90
bu6anorexa IIOK
4 Koopaunate! u rpaduku. OyHKIuu 24 1 https://m.e dscI)_E).ru 178415590
bubmmoreka IIOK
> TosTopenne u 0dodmenne 6 ! https:/m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I1O 102 5 0
ITPOIT'PAMME
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8 KUVIACC

KonnuecTBo yacoB DJIEKTPOHHBbIE
No 1/ HaumeHnoBaHue pa3iesoB U TeM Komtpoasmbie | IpaxTiaeckue (uu¢posbie)
NMporpamMmabl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThbI pecypebi
1 Uucna u BerunciieHus. KBaaparssie 15 bubnmnorexa [IOK
KOpHHU https://m.edsoo.ru/7{417af8
5 Yucna u BerauciieHus. CTENeHsb ¢ 7 bu6anorexa IIOK
LEJIBIM MOKa3aTeleM https://m.edsoo.ru/7{417af8
3 AnrebpanuecKkre BbIpaXKEHUS. 5 1 bubnuorteka [JOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7{417af8
4 AnrebpanuecKkre BhIpaKEHUS. 15 1 bubnuoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnuoreka [JOK
KBanparnusie ypaBHEeHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHHUS U HEPABEHCTBA. 13 bubnmnorexa [IOK
CucTtembl ypaBHEHU I https://m.edsoo.ru/7f417at8
7 YpaBHEHHUS 1 HEPABEHCTBA. 12 1 bubnmnorexa [IOK
HepasencrBa https://m.edsoo.ru/7{417af8
bubnmnoreka [IOK
8 PyHK1mH. OCHOBHEIC NOHATH > https://m.edS(])_}).ru/7f4l7af8
bubnuoteka [JOK
) Dymicin. Tucrospie Gyniim i https://m.edsi.ru/7f4l7af8
bubnuoteka [JOK
10 Tosropenne u 0dobmerHe 6 ! https://m.edsi.ru/7f4l7af8
OBIIEE KOJIMMECTBO YACOB I10 102 5 0
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I[TPOTPAMME
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9 KUIIACC

KonnuecTtBo yacoB DJIEKTPOHHBbIE
No 1/ HaumenoBaHue pa3ieoB 1 TeM Kontpoasmpie | IpaxTiaeckue (uu¢posbie)
NMPOrpamMmmabl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypebi
1 Yucna u BeiunciaeHus. JleficTBUTEIIbHBIC 9 bubmmoreka IIOK
yucna https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y pAaBHEHHUS 14 1 bubnuoteka [JOK
C OJHOM MEepEeMEHHOM https://m.edsoo.ru/7{419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bubnuorteka [JOK
ypaBHEHHUI https://m.edsoo.ru/7{419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnuoreka [JOK
HepaseHctBa https://m.edsoo.ru/7f419d08
bubmmnorexa [IOK
. Gyrkim 16 ! https://m.edscl){).ru/7f4l9d08
6 YucII0BBIE TOCIEN0BATEILHOCTH 15 1 EES;]:T/CI)E.GeIZIasc]){)(.)rE/7 £419d08
7 [ToBTOpeHue, o6001IIEHNE, 13 1 bu6anorexa IIOK
cucTeMaTH3alus 3HaHUMN https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME
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YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O NPOLECCA:

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

« Aunrebpa, 7 wmacc/ MakapeiueB FO.H., Munmioxk H.I'., HemkoB K.W. u npyrue, AxkuumonepHoe oOuiectBo «M3gaTenbcTBO
«IIpocsemenue»

» AnreOpa, 8 kinacc/ MaxkapsiueB FO.H., Munntox H.I'., Hemikos K.W. u apyrue; noa penakuuei TensaxoBckoro C.A., AKUHOHEPHOE
obmectBo «M3narensctBO «lIpocBenienre»

« Anrebpa, 9 kmacc/ MakapeiueB FO.H., Munmiox H.I'., HemkoB K.W. m npyrue, Akmumonepnoe oOumiectBo «M3gaTenbcTBO
«IIpocBenieHue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

1. A.Il. EpmioBa, B.B. I'omo6opoarsko, A.C. EpmoBa CamMocToATENbHBICE U KOHTPOJIBHBIE pabOTHl MO ayiredpe ¥ reoMeTpuu st 9
Knacca, - M.: Unekca, 2012.

2. i cnam OI'D. Maremartuka. 9 kiacc ['ocygapcTBeHHasi UTOroBas aTTeCTalus

Tunoseie TecToBbie 3amanus / N.B. Amenko, C.A. [llecrakoB, A.C. Tpenanun, A.B Cemenos, I1.1. 3axapoB - M.: «9k3amen»

3. KononoB A.{l. 3agauu no anrebpe aisa 7-9 k.

Anrebpa. 7 kmacc. YdeOHUK g oOmieoOpasoBaTedbHbIX yupexaeHud. B 2 wgactax / A.I. MopakoBuu u 1p.; 1Mo pen.
A.I''Mopakosuya — M.: Maemo3una (2019 — 2021).

Anrebpa. 8 kiracc. YueOHHK 17151 00111e00pa3oBaTebHbIX yupexaeHnil. B 2uactsax / A.I'. Mopakosuy u Jip.; 1o pea. A.I'.Mopakosuda
— M.: Muaemo3suna (2019 — 2021).

Anrebpa. 9 kmacc. YyeOHuK s oOmieoOpa3oBaTenbHbIX yupexaeHuid. B 2 wgactax / A.I. MopakoBud u Jp.; 1Mo pen.
A.I''MopakoBuya — M.: Muemo3una (2019 — 2021).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru — KoJIeKIUsS 00pa30BATEIBHBIX PECYPCOB;

InternetUrok.ru - Bugeo ypokm; www.math-on-line.com-3aHuMarenpHas maTemaTuka; http://www.logpres.narod.ru — mpumepsl
UH(OPMAITMOHHBIX

TexHojoruii; http://www.allmath.ru - Bcs maremartmka; http://mathem.hl.ru —marematuka on-line; http://www.exponenta.ru —
00pa3oBaTeIbHBIN MAaTEMAaTHYCCKUN CANT;

K nporpamme npeaycMoTpeHbl TPUITOKEHUS:

[TpunoxenneNel :KanengapHo-remaTnueckoe MIAHUPOBAHKUE C JTUCTOM KOPPEKTUPOBKHU

[Tpunoxenne Ne 2 :@oHJ OLEHOYHBIX MATEPUATIOB

21



22



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTudpurat 487335726471474211034024297916462361476713766830
Bnageney 3yikuHa MpuHa CepacumMoBHa

OeicTevTened C 23.08.2023 no 22.08.2024



http://www.tcpdf.org

		2023-11-07T22:51:06+0500




