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HOACHUTEJIbHASA 3AIINCKA

Anrebpa SBIsETCS OJTHUM M3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro 0Opa3oBaHUs: OHA 00ECIeUnBaET
W3y4eHHEe APYTUX AUCIUIUINH, KaK €CTECTBEHHO-HAY4YHOTO, TaK M T'yMaHHUTAPHOTO LMKIIOB, €€ OCBOCHUE
HE00XO0IMMO IS IPOJIOKEHHS 00pa30BaHuUs U B TOBCETHEBHOM kKM3HU. Pa3zBuTHe y 00yyaromuxcs HayYHbIX
MIPENICTABICHU O TIPOUCXOXKICHUU M CYIIHOCTH ayireOpandeckux aOCTpakIiuid, crocode OoTpakeHUs
MaTeMaTHYeCKOH HAyKOH SBJICHHH W TIPOIECCOB B TPHUPOAC H OOIIECTBE, POJM MATEMATHYECKOTO
MOJICIUPOBAHUS B HAayyHOM I[IO3HAHMM M B TPAKTHKE CHOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS U KAYeCTB MBIIIIICHHUS, HEOOXOIUMBIX JIJIs QAN Tallui B COBPEMEHHOM U(POBOM OOIIIECTBE.
N3ydenue anreOpsl odecreunBaeT pa3BUTHE YMEHUs HaOJIOAaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTU MBIIIJICHUA, CHOCOOHOCTH APrYMCHTHPOBAHHO 000CHOBBIBATL CBOU ﬂeﬁCTBHH n
BBIBOJIBI, ()OPMYIHPOBaTh yTBepxkaAeHus. OcBoeHHe Kypca anreOpsl o0ecreuynBaeT pa3BUTHE JIOTHUECKOTO
MBIIIJICHUA 06y11a101111/1xcs1: OHHM HCIIOJB3YIOT ACAYKTHUBHBIC W MHAYKTHUBHBLIC pPACCYXIACHUA, 0606HICHI/IC u
KOHKpeTH3alHio, abcTparupoBanue u aHaynoruto. O0yuenue anrebpe mpeanoiaraeT 3HaAYUTENbHBI 00bEM
CaMOCTOSITETIBHOM JIESATENBHOCTH OOYYarOIIMXCsl, MO3TOMY CaMOCTOSTENBbHOE pEeLIeHHe 3a1ad SBISETCS
peanu3anuei 1esTeIbHOCTHOTO MPUHIUIA 00yYSHHUS.

B cTpykType nmporpamMmsl yueOHOTO Kypca «Anredpay st OCHOBHOTO 0011ero 00pa3oBaHUsi OCHOBHOE
MECTO 3aHMMAIOT CO/ICPKATEIbHO-METOINYECKUE JINHHH: «Yucna ¥ BEIYUCIICHUSY,
«AnreOpanyecKkre BBIpAKEHUs», «YpaBHEHHS U HepaBeHCTBa», «Dynkuum». Kaxkmas wu3 s1ux
COJepPKATEIbHO-METOANYECKUX JIMHUKA Pa3BUBACTCS HAa MPOTSDKEHHM TPEX JIeT H3YyYeHHs Kypca,
B3aUMOJICHCTBYsSI C IPYTMMH €T0 JIMHUSAMU. B Xone n3yueHus yuyeOHOro Kypca oOydaromuMCes PUXOIUTCS
JIOTUYECKH PAcCyKJaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSA3M ¢ 3TUM B IporpaMmy
ydeOHOro Kypca «Anredpay BKIFOUSHBI HEKOTOPBIE OCHOBBI JIOTHKH, IPE/ICTaBICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTH4ecKoro oOpa3oBaHWS W CIOCOOCTBYIONIME OBJAJACHHUIO OOYYarONIMMHCS OCHOB
YHUBEPCATHLHOTO MaTeMaTHYecKoro s3bika. CopepKaTelbHOWM M CTPYKTYPHOH OCOOEHHOCTHIO Y4eOHOTO
Kypca «Anrebpay sBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUM «Yuciaa M BBIYHUCIEHUS» CIYXKUT OCHOBOM I JallbHEUIIEro H3y4YeHUs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTHYECKOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHHS
MOJIb30BATHCSl AITOPUTMAMH, a TakKXKe NPUOOPETCHUIO MPAKTHUYECKHX HABBIKOB, HEOOXOJUMBIX IS
MOBCEIHEBHOM KHM3HH. Pa3BUTHE MOHATHA O YHCJIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs CBS3aHO C
palMOHATIBHBIME M HMPPAIMOHAIBHBIMU YHCIIaMHU, (OPMHPOBAHHEM IPEICTABICHUA O JEHCTBUTEIHLHOM
qucie. 3aBeplIeHre OCBOCHUS YUCIOBOM IMHUM OTHECEHO K CpeHEMY 001IeMy 00pa3oBaHUIo.

Conepxanue JBYX anreOpandeckux JHHUN - «AJreOpanyecKue BBIPOKCHUS» M «YPaBHEHUS W
HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y 00YUAIOIIMXCSI MATEMATHYECKOTO anmapara, HeoOX0IMMOTro
IUIA pCHICHUA 3aJa4 MaTCMAaTUKH, CMEKHBIX NPECAMETOB U MPAKTHUKO-OPUCHTUPOBAHHLIX 3a1a4. Ha YPOBHE
OCHOBHOTO 00I1ero 0o06pa3oBaHusl y4eOHBIM MaTepuan TPYHNIHPYETCs] BOKPYT PALlMOHAIBHBIX BBIPAKEHHH.
Anre6pa ACMOHCTPUPYET 3HAYCHHUC MATCMATHUKU KaK A3bIKa JJId MOCTPOCHHA MATEMATUYCCKUX MOI[GJ'IGI\/'I,
OIMCaHMs MPOIIECCOB U SIBICHUI peabHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TakxkKe NajbHeee
Pa3BUTUEC AJITOPUTMHUYCCKOI'O MBIIIIJICHUS, HeO6XOJII/IMOFO, B YaCTHOCTHU, IJIA OCBOCHHUS KypcCa I/IH(bOpMaTI/IKI/I,
U OBJIaJICHUE HaBBIKAMH JIETyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanue cUMBOIBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUSs, CHOCOOHOCTEH K MATEMaTHUYECKOMY TBOPYECTBY.

Coneprxanue GyHKIIMOHAIBHO-TPAadUUECKOM JIMHIK HAIIEJICHO HA MOJyYeHHE 00YJatOIMMHCS 3HAHUN
0 (YHKIUSAX KaK BaKHEWIIEH MaTeMaTHYECKOW MOAENH sl OMHMCAHHS W MCCICIOBAHUS Pa3HOOOpa3HBIX
IpOLIECCOB U SBICHUH B Mpupoae M obmiecTBe. l3yueHne MaTepuana CIOCOOCTBYET DPAa3BUTHIO Y
00yYaroIuXcsl yMEHUS HCIIOJIb30BaTh Pa3INYHbIC BRIPA3UTEIILHBIC CPECTBA I3bIKAa MATEMATHKH - CJIOBECHEIE,
CHMBOJINYECKHE, TpadruecKue, BHOCHT BKJIAJ B (pOpMUpOBaHME MPEACTABICHUNH O PO MATEMaTHKH B



Pa3BUTUHU UUBUIN3ALUU U KYJIbTYPBL.
CornacHo yue6HOMY TuTaHy B 7-9 Kiaccax u3ydaeTcsi yueOHbIil Kype «Anredpay, KOTOPbIi BKIIOYaeT
CIIEAYIOIIE OCHOBHBIE pa3lienbl coaepkaHus: «Uuciaa W BBIYHCICHUN», «AJreOpanyecKue BBIPAKCHUSN,
«YpaBHEHHS U HEPABEHCTBA», «DyHKIHM».
Ha m3ydenne ydeOHOTO Kypca «Anredpa» orBomutcs 306 wacoB: B 7 kiacce - 102 vaca (3 gaca B
Heqeno), B 8 knacce - 102 yaca (3 yaca B Hezento), B 9 kinacce - 102 yaca (3 gaca B Hefenio).
COJAEP)KAHUE OBYYEHUA
7 KJIACC

Ymncia 1 BbIYACICHUS

JpoOu 0ObIKHOBEHHBIE M JECATHUYHBIE, IEPEX0]] OT OJHOU (OPMBI 3amucu Apodel K Apyroil.
[loHsiTMEe panuMOHAIBHOTO 4YHMCHA, 3alUCh, CPAaBHEHHUE, YINOPSJOUYMBAHHE PALMOHAIBHBIX YHUCEI.
Apudpmerrueckue necTBUS ¢ pallMOHAIBHBIMU YnciiaMu. Perienue 3a1a4 u3 peajbHOM NPaKTUKU Ha
4acTH, Ha IpoOH.

CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM: OllpeiesieHHe, IpeoOpa3oBaHNe BEIPAXKEHUI Ha OCHOBE
OTIpeIeIICH I, 3aITUCh OOIBIINX Yncell. [IpoLeHThI, 3aich MPOIIEHTOB B BUAE APOOU U APOOH B BUIE
MPOLEHTOB. Tpy OCHOBHBIE 33a/1a4M HA MPOLIEHTHI, PEILIEHUE 33734 U3 peaIbHON MPAKTUKH.

[IpyMeHeHne NprU3HaKOB JEIMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIHM HATypaJIbHbIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE MIPAMasi B 00paTHas MPONOPIHMOHATHLHOCTH.

Auredpanyeckue BbIpaKeHUs

[lepemenHble, YHMCIOBOE 3HAYEHHME BBIPAXKEHHS € NepeMeHHOH. JlomycTuMmble 3HAYEHUS
nepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MKy BEJIMYMHAMHU B BHIE (hOpMyIibl. Beraucienus mo
dbopmynam. [IpeobpazoBaHre OyKBEHHBIX BBIPAKECHUH, TOKIECTBEHHO PaBHBIC BHIPAKEHHUSI, TPaBUIIA
npeoOpa3oBaHusi CyMM M TPOW3BEICHUM, MpaBWiIa PACKPHITHS CKOOOK W TMPHUBEACHUS IMOJTO0OHBIX
CJIaracMblX.

CBoiicTBa CTENIEHH C HATYPAJIbHBIM MTOKA3aTeJEM.

OpnHousnensl W MHorousieHbl. CreneHb MHorouieHa. CliokeHHe, BbBIYMTaHUE, YMHOXEHHE
MHOroujieHoOB. DopMynbl COKpaIIEHHOTO YMHOXKEHMSA: KBaJpaT CYMMbI W KBaJpaT Ppa3HOCTH.
dopmyna pa3HOCTH KBapaToB. PaznojkeHne MHOrO4JIEHOB Ha MHOKUTEIIH.

YpaBHeHHS 1 HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, MpaBWiIa MpeoOpa3oBaHMs YypaBHEHMs, PaBHOCHIIbHOCTb
YpaBHEHHII.

JIuneitHOE ypaBHEHHE C OJTHOW MEPEMEHHOM, YUCIO KOPHEN JIMHEHHOTO YPaBHEHU, PEIIEHUE
JUHENHBIX ypaBHeHHNA. COCTaBIeHNE YPAaBHEHUH 110 YCJIOBUIO 3a/1auu. PelleHne TeKCTOBBIX 3a1a4 C
MMOMOIIBI0 YPaBHEHHUH.

JluneiiHOe ypaBHEHHE C NByMs TlepeMeHHbIMH M ero rpaduk. Cuctema IBYX JTHHEHHBIX
YpaBHEHHUH ¢ IBYMs TIepeMeHHBIMHU. Pemenne cuctem ypaBHEeHH criocoO0M 1moAcTaHOBKH. [Ipumepst
pelIeHust TEKCTOBBIX 33/1a4 C TIOMOIIBI0 CUCTEM YPaBHEHHI.

DOyHKINHA

Koopaunara Touku Ha npsimoi. Yucnossie mpoMexyTku. PaccrosiHre MexXTy AByMs TOUKaMH
KOOPAWHATHOU IIPSIMOM.

[TpssmoyronbHass cuctema koopauHatr, ocu OX m Oy. AOcmmcca W opAMHATA TOYKH Ha
KOOpIMHATHON TIocKocTH. IlpuMepsl TpadumkoB, 3amaHHBIX Qopmyidamu. YUteHue TrpaduKoB
peanbHbIX 3aBucuMocTed. [lonstue Qynkumu. ['padux Gynkmmu. CoiictBa pynkumii. JluneiHas
¢bynknus, e€ rpaduk. 'paduk Gynkium y = |X|. ['paduyeckoe penieHre THHESHHBIX YpaBHECHHHA H



CUCTEM JIMHENHBIX YPABHEHUI.
8 KJIACC

Ymncia 1 BbIYACICHUS

KBanpatHeiii koperb w3 umcna. lloHatne 00 wuppanmuoHAILHOM dHcie. JlecsaTUJHbIC
npuOIVKEeHUsT UppaloOHANBHBIX ymced. CBoiicTBa apu(METHYECKHX KBAJPATHBIX KOPHEH M HX
NPUMEHEHHE K TPE0OPa30BAHUIO YHUCIIOBBIX BHIPAKECHUI U BBIYMCICHUSAM. J|eHiCTBUTENbHBIC YHCIIA.

Crenens ¢ LenbIM NOKa3aTeneM 1 €€ cBoiicTBa. CTaHaapTHas 3alMCh YUCIIA.

AJlredpanyecKkue BbIPpaKeHH s

KBagparusliit TpéxuiieH, pa3ioKeHrne KBAPaTHOTO TPEXUICHAa Ha MHOKHUTEIIH.

Anrebpandeckas 1poob. OCHOBHOE CBOMCTBO anreOpamdeckoit qpoou. CiiokeHne, BBIMUTaHUE,
YMHOXXEHHeE, JeJIeHHne anreOpandeckux ApoOeil. ParmonanbpHble BEIpaKeHUS U UX IPeoOpa3oBaHHUe.

YpaBHeHNS U HEPaBeHCTBA

KBanpaTtHoe ypaBHeHue, popmyiia KOpHel kBagapaTHOro ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHUH, CBOJJIIMXCA K JMHEHHBIM M KBajapaTHbIM. IIpocteilmme apoOHOpaLMOHAIbHBIE
YpaBHEHUS.

I'padmyeckas wHTEpHpeTanysl ypaBHEHUH C JABYMS TEPEMEHHBIMH W CHUCTEM JIMHEHHBIX
YPaBHEHUH C IByMs IepeMeHHBbIMU. IIpuMepsl peleHyst CUCTEM HEJIMHENHBIX YPaBHEHUN C IByMs
[IEPEMEHHBIMHU.

Pemenne TekcTOBBIX 3a/1a4 anreOpanyecKuM criocoOoMm.

UucnoBble HEpaBEHCTBA U WX CBOMcTBA. HepaBeHCTBO ¢ 0/1HOM niepeMeHHO. PaBHOCHIIBHOCTh
HEPABEHCTB. JIMHENHbIE HEpaBEHCTBA C OJHOM NepeMeHHOW. CUCTeMbl JMHEWHBIX HEPABEHCTB C
OJTHOM NEPEMEHHOI.

DyHKIUH

[Tonsatne Qynxiuu. OO6IacTh OmpeneneHus U MHOXKECTBO 3HaueHHH (yHkiuu. CrocoOb!
3aaHus QYHKIUI.

I'paduk pysnkumuu. Yrenue cBoicTB GyHKIMH 110 € rpaduky. [Tpumeps rpadukoB QyHKITHIHA,
OTpaXKaIOIUX pealIbHbIE MTPOLIECCHI.

OyHKIMK, ONKMCHIBAIOIIUE MPSIMYI0O M OOpaTHYIO NPONOPLMOHAIBHBIE 3aBUCHUMOCTH, HX
rpapuku. Oynkiuny = X2, y = X3, y = "X, y=\X\. I'paduueckoe perieHne ypaBHCHUH H CHUCTEM
YpaBHEHHII.

9 KJIACC

Ymncsia 1 BbIYACICHUSA

PanmonanbHble 4yKcia, UppalMoOHANbHbIE YHCIA, KOHEYHbIE U OECKOHEYHbIE IEeCSITHYHBIC
npoOu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, AEUCTBUTEIbHBIC YHCIA KAK OECKOHEUHBIE IECATHIHBIE
npoOu. B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKTY MHOXECTBOM
JEUCTBUTEIBHBIX YHCEN U KOOPAWHATHOW MPSIMOM.

CpaBHEeHHE NIEHCTBUTENBHBIX YHCET, apuPMETHUECKHe ICHCTBHS C JEHCTBUTEIHHBIMU
YHCIaMU.

Pa3zmepbl 00BEKTOB OKpPYIKAIOIIET0 MHUpPa, JNTUTEILHOCTD MIPOIIECCOB B OKPY’KAIOIIEM
MUpE.

[TpuOmmxkEéHHOE 3HaUEHNE BETMYUHBI, TOYHOCTh puOmmkenus. Oxkpyrinenue yucen. [Ipukuaka
U OIICHKA PE3yJIbTATOB BHIYHMCIICHUN.

YpaBHeHNS H HEPABEHCTBA

JIuneiiHoe ypaBHEHUE. PerieHre ypaBHEHUH, CBOASIIIUXCS K IMHEHHBIM.



KBagparnoe ypaBHeHue. PelieHne ypaBHEHM, CBOIAILMXCS K KBaApaTHbIM. bukBagpaTtHOe
ypaBHeHue. [IpuMepnl pellleHHsi ypaBHEHUH TpeTbed M YETBEPTOW CTENEHEHl pa3iioKEeHUEM Ha
MHOKUTEJIH.

Pemenne npoOHO-palMOHATLHBIX ypaBHEHUWH. PelleHne TEKCTOBBIX 3a7ad aireOpanvecKuM
METOJIOM.

VYpaBHeHHE ¢ IBYMsI TIEpeMEHHBIMH M ero rpaduk. PemieHne cuctem IBYX JHHEHHBIX
YpaBHEHUH C AByMs NIEpEMEHHBIMHA. PellieHne cucteM IByX ypaBHEHUN, OJHO U3 KOTOPBIX JIMHEWHOE,
a Japyroe - BTOpoil cTemeHu. ['padudeckas WHTEpIpETalnds CHCTEMBbl YPaBHCHHH C JBYMS
MIEPEMEHHBIMH.

Pemrenre TekCTOBBIX 3a7a4 aareOpanvdecKuM CriocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue JIMHEHHBIX HEPAaBEHCTB C OJHOM ImepeMeHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEeHCTB ¢ OAHOW mepeMeHHOH. KBanparHble HepaBeHcTBa. ['paduyeckas uHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IIEPEMEHHBIMHU.

DyHKIUH

KBangparnunas ¢pynkuus, e€ rpaduk u cBoiicTsa. [Tapaboma, KoOpJMHATHI BEpIINHBI TapadoJIbl,
0Cb CUMMETpPHUH 1apadoJIbl.

I'padukn pyaxumit: y = kx, y =kx + b, y = k/x, y = x3,y = VX, y = |X|, u ux cBoiicTBa.

YuciaoBble M0CJIE10BATEILHOCTH U NPOrPecCUH

[lonsiTie 4YHMCIIOBON MOCIENOBATEIBLHOCTH. 3aJaHUE IIOCIEJ0BATENIbHOCTH PEKYPPEHTHOM
dbopmy1oit u hopMyIoii N-eo 4ieHa.

Apudpmernueckas u reomeTpudeckas nporpeccun. @opmyiisl N-ro YieHa apupMeTudecKoi u
reOMETPUUYECKOM IPOrpecCuii, CyMMbI IEPBBIX N WICHOB.

N300pakeHre 4IeHOB apU(PMETHUECKOM M TI'eOMETPHUUECKOW MpOrpeccHil TOYKaMH Ha
KOOPJAUHATHOM IIIOCKOCTH. JINHEMHBIN U SKCITOHEHIUAIbHBIN pocT. CI0KHBIE IPOLCHTHI.
IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA INPOI'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  Pe3yJIbTATBI  OCBOCHHS IPOTpaMMbl  yd4eOHOro Kypca  «Amrebpa»
XapaKTePU3YIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHHE:

IMPOSABIICHUEM HMHTEPECA K IMPOUIJIOMY W HACTOAIIEMY pOCCHﬁCKOﬁ MaT€MaTHKH, ICHHOCTHBIM
OTHOIICHHEM K JOCTH)KCHHSM POCCUICKHX MAaTEeMATHKOB M POCCHHCKON MAaTeMaTHYECKOM MIKOJIbI, K
UCIIOJIb30BAHHIO ATUX JIOCTHXKEHHUHN B APYTHX HAYKAX U MPUKIATHBIX chepax;

2) rpa:KIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIHTAHHE:

TOTOBHOCTBIO K BBIMIOJIHCHUIO OOS3aHHOCTEH TpaKAaHWHA W pealM3alldd ero Ipas,
NPE/ICTABJICHUEM O MAaTEMATHYEeCKUX OCHOBAX (DYHKIIMOHHUPOBAHUS PA3IMUYHBIX CTPYKTYD, SIBICHUMH,
OpOLIEAYp TPAKAAHCKOro 00IecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO
OTUYCCKUX np06neM, CBA3aHHBIX C NPAKTHUYCCKUM IMPUMEHCHUEM I[OCTI/DKCHI/Iﬁ HayKH, OCO3BHAHUEM
BaXXHOCTU MOPAJIbHO-3TUYCCKUX IMMPUHIHUIIOB B ACATCIBHOCTHU yqéHoro;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOW HAa AaKTHBHOE YYacTHE B PCIICHUH MPAKTHYSCKUX 3a1a4 MaTeMaTHYeCKO
HAIPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMAaTHYECKOrO OOpa30BaHWS HA TPOTSHKCHHH BCEit
KU3HHU [UTS YCHICNTHOW MPO(eCCHOHANBHON AEATENPHOCTH M Pa3BHUTHEM HEOOXOIMMBIX YMEHHH,



OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM WHAMBUAYAJILHOW TPAaeKTOpHUH OOpa30BaHUS W KU3HCHHBIX
MJIaHOB ¢ YYETOM JTUYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHNUE:

CIIOCOOHOCTHIO K OMOIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHSTHIO MaTeMaTHYCCKUX
00BEKTOB, 3a/1a4, PEIICHUH, PacCyKICHHUN, YMEHUIO BHIIETh MAaTEeMAaTHYCCKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUSI:

OpHEHTAIMe B JEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX TPEACTABICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHs UYEJIOBEKa, NPHUPOABI W OOIIECTBA, TOHHUMAaHHEM
MaTeMaTHYeCKOW HayKH Kak c(hephl YSIIOBEUECKOM ICITEILHOCTH, dTANOB €€ Pa3BUTHS U 3HAYUMOCTH
JUISL Pa3BUTHUS [IUBUJIU3AIMY, OBIAJEHUEM SI3bIKOM MaTEMAaTHUKUA U MaTeMaTUYECKOW KyJIbTYypoHl Kak
CpEACTBOM TIO3HAHHUA MHUpa, OBJIAJACHUEM MPOCTEUIIMMU HAaBBIKAMU  HCCIIEOBATEIbCKOMN
JIeSITeIIbHOCTH,

6) ¢uszuyeckoe Bocnutanue, GopMupoBaHue KyJbTYPbI 310POBbSI H SMOIHOHAJIBHOT O
O0aaronosyqusi:

TOTOBHOCTHIO MPUMEHATh MaTeMaTUYECKHE 3HAHMS B MHTEPECaX CBOETO 3/I0POBbs, BEICHUS
3I0pOBOTO 00pa3a JXKM3HU (30pOBOE TMUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perymsipHas (u3HYECKas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HAaBBIKA PEQIICKCHH, MPH3HAHHECM
CBOETO IpaBa Ha OMIMOKY U TaKOTO e MpaBa JPyroro 4eioBeKa;

7) 3K0JIOTHYecKoe BOCIIUTAHUE:

OpUEHTalMel Ha TPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWUW JUIsl pelleHus 3ajad B o01acTu
COXPAaHHOCTH OKpYXKalollleW cpejabl, IUIAHUPOBAHUS [OCTYNKOB M OLEHKH KX BO3MOXHBIX
MOCTIEACTBUNA ISl OKpPY)KaloIIeld Cpelbl, OCO3HAHMEM TJI00AJIBHOTO XapaKTepa JKOJOTHYECKHX
npoOseM U IMyTeil UX pelieHus;

8) amanmTanus K U3MEHSIOMMMCS YCJIOBHIIM CONMATBLHON M MPHPOTHOI cpebl:

TOTOBHOCTBIO K JIEHCTBHUAM B YCIOBUSX HEOIPEAECNIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO ACSITENbHOCTh, B TOM YHCIIC YMEHHE YYHUTHCS Yy APYTrUX
JOJIeH, IpUOOpETaTh B COBMECTHOM JICATEIbHOCTH HOBBIC 3HAHUS, HABBIKU Y KOMIICTCHIIUH U3 OTIbITa
ApYTHXx;

HEOOXOAMMOCTBhIO B (DOPMHUPOBAHMM HOBBIX 3HAHWUH, B TOM uucie (HOPMYIUPOBATH HJICH,
MOHSITUS, TUTIOTE3bl 00 OOBEKTax W SBJICHMSIX, B TOM 4YHCJIC paHee HEU3BECTHBIX, OCO3HABATh
NePUIMTH COOCTBCHHBIX 3HAHWH ¥ KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BHUTHUE;

CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCTIPHHUMATH CTPECCOBYIO CUTYAITHIO KaK
BBI30B, TpEOYIOMMIA KOHTPMEp, KOPPEKTHPOBATh TPUHUMAEMbIE pENICHUs W JICHCTBUA,
($hopMyITMpOBaTh M OLIEHUBATH PUCKU U TIOCIIEIICTBUS, (OPMHUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATbHI
[Mo3naBaTebHBbIE YHUBEPCcAIbHbIE YUeOHbIe J1eificTBUSI
ba3zoBble Joruyueckne aeiicTBUI:

*  BBUIBISATH M XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKA MaTeMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIIEHWH MEXIy TMOHATUAMU, (OPMYIHPOBATH OIPEACICHUS TOHSITHH,
YCTaHaBJIMBATh CYIIECTBCHHBINH MPU3HAK KIacCU(PUKAIMKM, OCHOBAHUS i1 0000IICHUS U
CpaBHEHUs, KpUTEPUH TIPOBOJAMMOTO aHAIN3a,

*  BOCTIPUHUMATH, (POPMYIUPOBATHL U IPEOOPA30BBIBATH CYXKICHHUSI: YTBEPAUTEIHHBIC U
OTpHUIIaTeNIbHBIC, CIMHUIHBIC, YaCTHBIC U 00II1E, YCIIOBHBIC,

*  BBIIBJIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHMBOpeumsi B (pakTax,



JAHHBIX, HAONIONEHHUSX M YTBEPXKICHHSX, NpeIaraTh KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUNI;

*  JIeTaTh BBIBOJBI C UCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U UHTYKTHBHBIX
YMO3aKIIOUeHUHN, YMO3aKIFOUEHUN 110 aHAJIOTUY;

* pa30upaTh JOKA3aTENLCTBA MAaTEMaTHYECKHX YTBEP)KICHUH (IpsAMBIE U OT MPOTHBHOTO),
NPOBOJHUTH CAMOCTOSITENIbHO HECIOKHBIE JO0Ka3aTeNIbCTBA MAaTeMaTHUECKUX (HaKTOB,
BBICTPAaWBaTh APTYMEHTAIMIO, MPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
CcOOCTBEHHBIC PACCYKICHHUS;

*  BBIOHMpATH CITOCOO pelIeHus yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMpATh HanboJIee MOAXOISIINN ¢ YIETOM CaMOCTOSTENIFHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCcKue JeiiCTBUS:

*  HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEA0BATEIbCKII HHCTPYMEHT MO3HaHUSA, (pOpMyTUpOBAThH
BOIPOCHL, (UKCUPYIOLINE MPOTHBOpEUHE, MPOOIEeMy, CaMOCTOSTEIbHO YCTaHABIMBAThH
HCKOMOE U JIaHHOE, (POpMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBAThH CBOIO MO3UIIHIO, MHEHHE;

* TPOBOAMTH N0 CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECIOXHBIM HSKCIEPUMEHT,
HeOOJIbIIIOe MCCIIeJOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa,
3aBUCHMOCTEH 00bEKTOB MEX Ty CO00ii;

*  CaMOCTOSITENIbHO (hOPMYJIHPOBATH OOOOIICHUS U BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHOTO
HAOJIO/ICHNS, WCCIIEIOBAHMSA, OLIEHWBATh JIOCTOBEPHOCTh TOIYYEHHBIX pPE3YyJIbTaTOB,
BBIBOJIOB 1 O0OOIIEHHI;

*  POTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOLIECCA, a TAKIKE BBIIIBUTATH MPEIIOI0KEHUS O €T0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

*  BBISBJIATH HEIOCTATOYHOCTh U HM30BITOYHOCTh MH(OPMAIUH, TAHHBIX, HECOOXOJUMBIX JUIsI
pelIeHHs 3a/1auH;

* BbIOMpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(DOPMAIHIO
Pa3INYHBIX BUJIOB U ()OPM MPEICTABICHHUS;

* BbIOMpaTh (opMy HpeACTaBiICHUS HHPOPMALMM M WUIIOCTPUPOBATh peIlacMble 3a1a4u
CXEeMaMH, JuarpaMMaMu, HHOU rpaduKoil 1 MX KOMOUHALIUSMH,

* OIICHMBATh HAJEKHOCTH HMH(GOPMAIMU TO KPUTEPHSIM, NPEIJIOKEHHBIM YUUTEIEM MU
c(hopMyITUPOBaHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHBIE YUeOHbIE 1eiiCTBHUSI:

* BOCIpPUHHMMATh M (POPMYJIUPOBATH CYKACHUS B COOTBETCTBUH C YCIOBHUSMHU U IIEISIMH
o01IeHus, sICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHChMEHHBIX
TEKCTaxX, JaBaTh IMOSICHEHHWS IO XOJYy PEUICHUs 3aJayd, KOMMEHTHPOBATH MOIY4YCHHBIN
pe3ynbTarT;

* B Xoje OOCYXICHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXTAaeMOH TEMbI, MPOOIEMBI,
pelaeMoii 3a1auu, BICKA3bIBaTh UJICH, HAIICJICHHBIC Ha TIOUCK PELICHHUsI, COTIOCTABIISITH CBOU
CYXJICHHUSI C CYXJICHUSIMH JPYI'MX YYacCTHHUKOB JMaiora, OOHApyKUBaTh pas3iUude U
CXOJICTBO IMO3HIINH, B KOPPEKTHOH (hopme popMyTHUpOBaTh Pa3HOIIACHS, CBOM BO3PAIKCHHUS;

* PEICTABIATH PE3YJbTaThl PEIICHHS 3aJa4yd, SKCIEPUMEHTA, HCCIICAOBAHMS, IMPOEKTa,
CaMOCTOSITEJILHO BBIOMPATh (opMaT BBICTYIUICHHS C YYETOM 3ajad MpPE3CHTAUUd U
O0COOCHHOCTEH ayIMTOPHUH;

* T[IOHMMAaTh M HCIOJH30BATh NPEUMYIIECTBA KOMAaHJAHOM W WHAWBUAYAJIbHOW PalbOTHI NpH
pelIeHnN y4eOHBIX MAaTeMaTHUECKUX 3a71ay;



* TMpPUHUMATHh LEJTb COBMECTHOM [EATEIBHOCTH, IUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThl, pacnpeneniars BuAbl padoT, JOroBapuUBaThCs, 0OCYKAATh IMpOLECC U pe3yiabTar
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOZICH;

*  y4acTBOBaTh B IPYNIOBBIX (opmax paboThl (00CYKIeHHs, OOMEH MHEHUSMHU, MO3TOBBIC
IITYPMBI ¥ JPYTHUE), BHIIOIHATH CBOIO YacTh paObOTHl M KOOPAWHUPOBATH CBOU JCHCTBHS C
JPYTUMH YJI€HaMH KOMaHJbI, OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH NMPOAYKT II0
KPUTEPHAM, CPOPMYTUPOBAHHBIM yHaCTHUKAMH B3aUMOICHCTBHSI.

PeryisiTuBHBIe YHUBepcaJIbHbIE YUeOHbIe AeiicTBUSA
Camoopranu3anmsi:

*  CaMOCTOATEJILHO COCTABIATH IUIAH, AJITOPUTM pEIIeHUs 3aauil (WK €ro 4acTb), BEIOUPATh
Croco0 pemeHuss ¢ y4ETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ Y4ETOM HOBOI MH(pOpMAIIHH.

CaMOKOHTPO.1b, IMOIIMOHAIbHbII HHTE/IEKT:

* BIAJETh CIIOCOOAMHU CAMOIPOBEPKH, CaMOKOHTPOJS Tpolecca M pe3yibTaTa pelieHHs
MaTeMaTHYECKOW 3a/1a4H;

* MpeIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh INPH PEIICHUH 33Ja4Hd, BHOCHUTDH
KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEIH;

* OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa NEATEIBHOCTH IMOCTABJICHHOW W€ M YCIIOBUSM,
OOBSCHATH NMPUYMHBI JOCTHKEHUS WM HEJIOCTIKEHUS 1IeTH, HAXOAUTh OMIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

HPEJMETHBIE PE3VYJIBTATHI

K koHIy 00y4eHus B 7 Ki1acce 00yyaromuics MOIYUIHUT CIeAYIONIUE IPEIMETHbIE Pe3yIbTaThl:

Yucjia ¥ BbIYUCICHUS

BbImonHATh, coueTas yCTHbIE M IHCbMEHHbIE NPUEMBI, apudpMeTHUecKue MAEHCTBUS C
palMOHAaIbHBIMU YUCIAMHU.

HaxonnuTh 3Ha4eHUs YMCIOBBIX BBIPAXKEHUH, IPUMEHATh Pa3HOOOPA3HbIE CIIOCOOBI U MPUEMBI
BBIUHUCIICHUS 3HAYEHUI JPOOHBIX BBIPAXKEHUH, COIEpKAILUX OOBIKHOBEHHBIE U IECATUYHBIE JPOOU.

[lepexoautsb OT 0HOH (POPMBI 3anuCH YKCeEN K Apyrou (Ipeodpa3oBbIBaTh JECATUUHYIO IpOOb
B 00BIKHOBEHHY!0, OOBIKHOBEHHYIO B IECATUUHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUUHYIO IpOOB).

CpaBHUBATh U YIOPSAA0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrJITh YHCia.

BBIONHATE NPUKHUIKY W OLEHKY pe3ylbTaTa BBIYMCIICHWM, OLICHKY 3HAYEHHHW YHCIIOBBIX
BBIpa)KCHHfI. BremonaaTs JIGI\/'ICTBI/IH CO CTCIICHAMMU C HAaTypaJIbHbIMU IMOKA3aTCIIAMU.

HpI/IMeHSITI: IMPU3HAKU ACTITUMOCTH, PA3JIOKCHHUE HA MHOXUTECIIN HATYPAJIbHBIX YHUCECII.

Pemarsn MMPAKTUKO-OPUCHTHPOBAHHBIC 3aJda4yd, CBA3aHHLIC C OTHOIICHUEM BECJIWYUH,
HPONOPLUOHAIBHOCTBIO BEJIMUYUH, MPOLEHTaMHU, UHTEPIPETUPOBATh PE3yJIbTaThl PELICHUs 3a]ad C
y4€TOM OrpaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMU PaCCMaTPUBAEMbIX OOBEKTOB.

AJredpanyecKue BbIPaKeHHs

Hcnonb3oBate anreOpandyeckyr0 TEPMUHOJIOTHUIO U CUMBOJMKY, IIPUMEHATh €€ B IpoLecce
OCBOCHHMs y4eOHOIr0 MaTepuania.

HaxonuTs 3HaueHys OyKBEHHBIX BBIPAKEHUI IIPU 3aJJaHHBIX 3HAUCHUSAX 1€PEMEHHBIX.

BeInonHATe MpeoOpa3oBaHUs LIEJIOTO BBIPAKEHHS B MHOTOWIEH INPUBEAEHHEM MOIO0OHBIX
CJIaraeMbIX, PACKPHITUEM CKOOOK.



BhINONHATE YMHOKEHUE OJHOUYIEHA HA MHOTOWIEH U MHOTOWIEHAa HA MHOTOYJIEH, TPUMEHSTh
(dbopMynbl KBaipaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCymiecTBIATh pa3ioKeHHe MHOTOWICHOB HA MHOXKUTEIN C MTOMOIIBIO BEIHECEHHS 32 CKOOKH
00I1er0 MHOXKUTEIS, TPYIIIUPOBKU CJIAraeMbIX, IPUMEHEHUS (POPMYJI COKPAIIEHHOTO YMHOXKEHHUSL.

[TpumensTs nmpeoOpa3oBaHUsS MHOTOWICHOB /ISl PEIICHHS PAa3JIMYHBIX 33/1a4 U3 MaTeMaTHKH,
CMEKHBIX IIPEAMETOB, U3 PEAJIbHOM MPAKTUKU.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATYpaJbHBIMH ITOKa3aTeIsAMH IS MPEeoOpa3oBaHUS
BBIPaYKCHHUII.

YpaBHeHNs 1 HepaBeHCTBA

Pemate nuHelHBIE ypaBHEHHS C OJHOM TEPEMEHHOW, NMpUMEHss IpaBWiIa Mepexoja OT
HCXOJIHOTO YPAaBHEHHUSI K paBHOCHIIBHOMY eMy. [IpoBepsTh, ABIISIETCS JIM YUCIIO KOPHEM YPaBHEHHUSI.

[TpumensaTs rpadudecKkue METO/IbI PU PEIICHUN JIMHEWHBIX YPaBHEHUHN U UX CUCTEM.

[TonOGupate mpuUMeEpHl Map YUCEll, SBISIOMIUXCS PEIIeHuEM JMHEHHOrO YpaBHEHHS C JIBYMS
MepEMEHHBIMHU.

CTpouth B KOOPAUHATHOH IIIOCKOCTH TpadUK JTMHEHHOTO YPaBHEHUS C IByMs MIEPEMEHHBIMH,
HOJB3YACH TPaQHUKOM, IPUBOAUTH IPUMEPHI PEIICHUs YPAaBHEHHUSI.

Pemate cucTteMbl IBYX JIMHEHMHBIX YpPaBHEHMH C JABYMs IIEPEMEHHBIMH, B TOM 4MHCIIE
rpaduyecky.

CocTaBiTh U pelaTh JUHEHHOE ypaBHEHUE UM CUCTEMY JIMHEMHBIX YpaBHEHUH MO YCIOBHUIO
3a7a41, HUHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aa4l MTOJIy4EHHBIN pPe3yJIbTar.

DyHKIUN

N300paxarh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIUHATAM,
Jy4H, OTPE3KH, MHTEPBAJIBI, 3aIMCHIBATH YUCIOBBIC IPOMEXKYTKH HA aIreOpandecKoM S3bIKE.

OtmedaTh B KOOPAMHATHOM TIOCKOCTH TOYKH TIO 33IaHHBIM KOOPAMHATAM, CTPOUTH TpaduKu
nuHenHbIX QyHKuui. Ctpouts rpaduk GyHKIum y = [X|.

OnuceiBaTh ¢ MOMONIBIO (DYHKIMI M3BECTHBIE 3aBUCHMOCTH MEXIY BEJIMYUHAMH: CKOPOCTb,
BpEMsi, paCCTOSIHUE, 1I€HA, KOJMYECTBO, CTOMMOCTb, TPOU3BOJUTEIBLHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuts 3HaueHne GyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumath TpaduuecKuii Crocod MpeACTaBICHUS M aHaidu3a WH(POPMAIUH, H3BJICKATH H
MHTEPIPETUPOBATH HH(OPMAIIHIO U3 TPAPHUKOB PEATBHBIX MPOLECCOB M 3aBUCUMOCTEHH.

K xoHn1y 00y4eHus B 8 kiiacce 00y4aronuiics moxyuuT CIeAyIOINE PEIMETHbIEC PE3yIbTaThI:

Ymnca 1 BBIYMCIICHUS

Ucnonb3oBaTh HaYalbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHMCEN s
CpPaBHECHHS, OKpPYIJICHHsS W BBIYHCICHHWHA, W300pakaTh IEHCTBUTEIbHBIE YHCIA TOYKAMH Ha
KOOPIMHATHOMU IIPSIMOM.

[TpuMeHATh MOHATHE apru(METHIECKOTO KBAJAPATHOTO KOPHS, HAXOIWUThH KBAJIpaTHBIE KOPHH,
UCTIONB3Ysl TPH  HEOOXOAMMOCTH KaJbKyJSTOp, BBHIMOIHATH TpeoOpa3oBaHMs  BBIPAKCHHIA,
Co/IepKalnX KBaJApaTHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Auaredpanyeckue BbIpaKeHUs!

[IpuMeHsTh TMOHSATHE CTENEHW C LEJbIM [OKAa3aTesleM, BBIMOIHATH MpPeoO0pa3oBaHus
BBIPAXKEHMM, COAECPKALIUX CTEIECHU C LEJIBIM [TOKa3aTeNIeM.

BrInonHATE TOKAECTBEHHbIE TPe0o0pa30BaHMs pallMOHATIbHBIX BBIPAXKEHUN HA OCHOBE MPABHII
JEHCTBUI HaJl MHOTOWIEHAMH U alre0pandecKuMu JpoOsiMH.

PacknaapiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumensTs mpeoOpazoBaHus BBIPAKEHUN JUISI PELICHUs PA3IMYHBIX 3a7ad U3 MaTeMaTHKH,



CMEXHBIX [IPEIMETOB, U3 PEaJbHON MPAKTUKH.

YpaBHeHNs 1 HepaBeHCTBA

Pemrate nuHelHbIE, KBaApaTHBIE YPAaBHEHUS U palliOHAIbHBIE YPABHEHMS, CBOIAIINECS K HAM,
CHCTEMBI IBYX YPaBHEHHHU C JBYMs IIEPEMEHHBIMH.

[IpoBoguTh mpOCTEHIINE HCCIENOBAHUS YPAaBHEHWW M CHCTEM YPaBHEHWN, B TOM YHCIE C
NpUMEHEHHnEM TrpadUuecKuX MNpeAcTaBIeHUH (YCTaHABIMBATh, UMEET JIM YPaBHEHHE WIIM CHCTEMa
YPaBHEHUH pELIEHHUs], ECIIM UMEET, TO CKOJIbKO, U IpOUEe).

[TepexomuTh OT CI0BECHOM (POPMYITHMPOBKH 3a7a9d K €€ aareOpandecKoi MOIETH C IIOMOIIBIO
COCTaBJICHUs YPaBHEHUI MJIU CUCTEMbI YPABHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4yM [OJIyYECHHBIN pe3yJIbTaT.

[IpuMeHsATh CBOMCTBa YMCIIOBBIX HEPABEHCTB MJisi CPABHEHUS, OLUEHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJIHOW MEPEMEHHOM M UX CUCTEMBI, 1aBaTh IpapUUECKyI0 WILITOCTPALIMI0O MHOXKECTBA
pEILIECHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUN

[ToHumatp ¥ UCTHONB30BaTh (HYHKIHMOHAIbHBIE MOHSATHA U S3bIK (TEPMHUHBI, CUMBOJIMYECKHE
0003HaYeHHUs1), OINpPENeATh 3HAUeHHE (YHKUUHM IO 3HAYCHHIO apryMEHTa, OMpEeIeNsTh CBOWCTBA
byHKIHH 110 €€ TpaduKy.

Crtpouts rpaduKu 371eMEeHTapHBIX (HYHKIWH BHIA!

y=Kk/X,y=x2,y=x3,y =|X|, ¥ = VX, onucbIBaTh CBOKCTBA YKCIOBOM QYHKIIHH 110 €€ rpaduKy.

K kxoHIty 00y4eHus B 9 kjiacce 00y4arouiics MOIydUT CIEAYIOIINE TPEIMETHBIEC PE3yIbTAThI:

Yuciia 1 BBIYMCIICHUS

CpaBHUBaTh ¥ YHOPSA0YMBATh pALMOHATIbHBIE U HPPALIMOHATILHBIE YHCIIA.

Bemonuate apudmMernyeckie NEUCTBUS C PANMOHAIBLHBIMH YHUCIIAMH, COYETas YCTHBbIC U
MMCbMEHHbBIE TPUEMBI, BBITIOJHATH BIYUCIICHUS C UPPAILIMOHATbHBIMU YHCIIAMHU.

Haxogute 3Ha4YeHMs CTENEHEH C LEJIBIMU IOKA3aTeJIIMH M KOPHEW, BBIYMCISATH 3HAYCHUS
YUCJIOBBIX BbIPAKEHUU.

OKpyrisTh JEHCTBUTEIbHBIE YMCIIA, BBIMOIHAT MPUKUIKY PE3yJbTaTa BHIUUCICHUHN, OLEHKY
YUCJIOBBIX BbIPAKEHUU.

YpaBHeHNs 1 HEPABEHCTBA

Pewmats nuHelHbIE U KBaJpaTHbIE YPAaBHEHUS, YPABHEHHMsI, CBOIAIIMECS K HUM, POCTEHIINE
JIpOOHO-palMOHANbHBIC YPABHEHHUS.

Pemwats cucrtembl OBYX JIMHEWHBIX YPaBHEHHH C NBYMs NEPEMEHHBIMU U CHCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBJISIETCS JIMHEWHBIM.

Pemate TexcToBbIe 3a1aun areOpandeckuM CrocoOOM C MOMOILBIO COCTABICHUSI YPAaBHEHUS
WJIM CUCTEMBI IBYX YPaBHEHUH C IBYMS IIE€PEMEHHBIMHU.

IIpoBOIWTE MPOCTEHIINE HCCIENOBAHHWS YPAaBHEHHH W CHUCTEM YPAaBHEHHM, B TOM YHCIE C
NpUMEHEHNEM TIpaUuecKuX MpeACTaBIeHUH (YCTaHABIMBATh, UMEET JIM YPAaBHEHHE WIIM CHCTEMa
YPaBHEHUH pELICHMUs], ECIIM UMEET, TO CKOJIBKO, U IIpOUee).

Pemiats uHelHbIE HEPAaBEHCTBA, KBAIPATHBIE HEPABEHCTBA, M300pakaTh PELICHNE HEPABEHCTB
Ha YHCIIOBOM IPSMOM, 3aIIMCHIBATH PEIICHUE C IIOMOIIBI CUMBOJIOB.

Pemathe cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKJIIOYAIOIIUE KBaJpaTHOE
HEPaBEHCTBO, M300pa)kaTh pPELICHWE CHUCTEMbl HEPAaBEHCTB HA YHUCIOBOM IPSIMOM, 3alHCBIBATh
pEIIEHUE C TOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MIPHU PELICHNUN Pa3IN4HbIX 3a7a4.

DOyHKIun

Pacno3naBate (yHKIMM H3y4yeHHBIX BUAOB. [loka3pIBaTh CXEMaTHYECKH PAaCIOJIOXKEHHE Ha



KOOP/IMHATHOM TI0CKOCTH rpadukoB dynkiwmii Buaa: Y = kx,y =kx+ b,y =k/x,y =ax2 + bx + ¢,y
=x3, Y = VX, Y = |X|, B 3aBHCHUMOCTH OT 3HaYCHUI1 KOIPPHUIUCHTOB, OMUCHIBATH CBONCTBA (PYHKIIUIA.

Ctpouts u u300pakaTh CXEMAaTHYECKH TIpaUKH KBaApaTUYHbIX (DYHKIUH, OMHCHIBATH
CBOICTBa KBaIpaTUUHBIX (PYHKIIMI MO UX rpadukam.

Pacnio3naBaTh KBagpaTU4HYyIO QYHKIIHIO 110 GopMyJIie, MPUBOAUTH IPUMEPHI KBAIPATUIHBIX
(byHKIMI U3 pealibHOM KU3HU, PU3UKU, TEOMETPHUH.

YucioBble MOC/I€10BATEIbHOCTH U MPOTPecCum

PacnozHaBaTh apuMeTHUECKYIO U T€OMETPUUECKYO IPOrPECCUH TIPU pa3HBIX crlocodax
3aJlaHMsL.

BBINOTHATH BBIYMCIIEHUS C UCIIOJIB30BaHUEM (POPMYI N-TO YjieHa apupMETHIECKON U
T€OMETPUUYECKON MTPOrPECCH, CYMMBI NEPBBIX N YWICHOB.

N300pakaTh WiEHbI 1OCIEI0BAaTEIbHOCTH TOUKAMH Ha KOOPAUHATHOM IIIOCKOCTH.

Pemats 3a1auu, cBsI3aHHBIE C YUCIIOBBIMHU 10CIIEI0OBATEIBHOCTSAMH, B TOM YHCIIE 331a4H U3
peanbHOM JKU3HU (C UCIOJIb30BAHUEM KAJIBKYJIATOPA, LU(POBBIX TEXHOJIOTHIL).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne n/m HanMeHoBanue pas/ie/ioB U TeM KoumiecTso yacos JJIeKTPOHHBIE
NPOrpaMMsl Bcero Kontpoabnbie | IlpakTnueckue (uudposbie)
padoThI padoThI o0pa3zoBaTesbHbIE

pecypchl

1 Yucna u BEIUKMCICHUS. PannoHaabHEIC YKCa 24 2 bu6moreka IIOK
httDs://m.edsoo.ru/7f415b90

2 Anrebpanueckue BbIpaKeHHs 32 2 Bu6uoreka IIOK
https://m.edsoo.ru/7f415b90

3 VYpaBHEHUS U HEPABEHCTBA 24 2 Bu6uoreka IIOK
https://m.edsoo.ru/7f415b90

4 Koopnunats! u rpadpuxu. OyHKImu 14 1 Bu6nmoreka [1IOK
https://m.edsoo.ru/7f415b90

5 [ToBTOpenue n o6odIIeHNE 8 1 Bu6nmoreka [1IOK
https://m.edsoo.ru/7f415b90

102 8 0

OBIIEE KOJIMYECTBO YACOB IIO [TIPOTPAMME



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 KJIAC(

Ne n/m HanmeHoBaHue pa3/ieioB U TeM Kosmyecrso yacos DIeKTPOHHbBIE
NporpaMMel Bcero Konrpoasnnie | IIpakTHyeckue (uudpoBrie)
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypcsl
1 Uucna u Beruncienus. KBagpatHeie KopHHA 12 1 Bu6muotexa [TOK
httDs://m.edsoo.ru/7f417af8
2 Uucna u BeruncieHns. CTeIeHb C IeIbIM 4 0 bubnmmnoreka [{JOK
HoKazaTeseM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BeIpakeHus. KBaapaTHbIii 3 0 bubnmmnoreka [{JOK
TpEXUICH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BEIpaKEHHS. 25 2 bubmuoreka [IOK
Anrebpanueckasi 1po0Ob https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 16 1 bubmuoreka [IOK
ypaBHCHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBbI 19 1 bubmuoreka [IOK
ypaBHCHHI https://m.edsoo.ru/7f417af8
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 0 0 Bu6muorexa [JOK
https://m.edsoo.ru/7f417af8
8 Oyuakimn. OCHOBHBIC TIOHSATHS 3 0 Bu6miorexa [JOK
https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yucnoble pyHKINN 8 1 Bu6muorexa [TOK
https://m.edsoo.ru/7f417af8
10 IToBTOpEeHME 1 0000IIEHUE 12 1 Bu6morexa [JOK
https://m.edsoo.ru/7f417af8
102 7 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



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 KJACC
Ne n/m HauMeHoBaHHe Pa3ae/ioB H TeM IporpamMmpl | KOITHYECTBO YacoB DJIeKTPOHHbBIE
Bcero Konrpoabnnie | IIpakTHyeckue (uudpoBrie)
padoThI padoThI o0pa3oBaTeIbHbIE
pecypcsl
1 Yucna u BeIUUCIEHUs. JIeHCTBUTENBHBIE YHCIa 2 0 bubmmnoreka [{JOK
https://m.edsoo.ru/7f419d08
2 YpaBHeHHs U HepaBeHCTBA. JInHelHbIE 12 1 bubmuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/7f419d08
3 DynKIMH 13 1 bubmmoreka ITOK
https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 12 1 bubmuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/7f419d08
5 YpaBHEHHUsI U HEPABEHCTBA. Y paBHEHHUS C 10 0 bubmuoreka [IOK
OJTHOM TIepeMEHHON https://m.edsoo.ru/7f419d08
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBbI 9 1 bubmuoreka [IOK
ypaBHCHHI https://m.edsoo.ru/7f419d08
7 YucioBbIE NOCIIEA0BATEIHLHOCTH 16 1 Bu6miorexa [JOK
https://m.edsoo.ru/7f419d08
8 [ToBTOpeHME, 0000IIECHIE, CUCTEMATHU3AIIHS 28 1 bubmuoreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 6 0



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

YYEBHO-METOAUYECKOE OBEYCIIEYEHUE OBPA30OBATEJIBHOI'O
HPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

«Marematuka. Anre6pa» mis 7 kiacca OO, 6a30Bblit ypoBeHb. ABTopsl: FO0. H. Makaperues, H.

I'. Mungrok, K. . Hemkos, C. b. CyBopoBa, mox pexakmueii C. A. TensikoBckoro. - 15-e u3n.,
nepepad. - M.: AO «IIpocsemenuer, 2023.

«Anrebpa» mis 8 kiracca OO, 6a3oBbIit ypoBeHb. ABTOpHL: ['. B. Jlopodees, C. b. CyBoposa, E.

A. byaumosnu. - 10-e uzn., crep. - M.: AO «IIpocBemieruey, 2022.

«Anrebpa» mis 9 kiracca OO, 6a3oBbIit ypoBeHb. ABTOpHIL: I'. B. Jlopodees, C. b. CyBoposa, E.

A. Bynumosuu. - 5-e u3a. - M.: AO «IIpocsemenuey, 2018.

METOIUYECKHUE MATEPHUAJIbBI VI YYUTEJIA

1.

Junaktrueckne Martepuaisl 1o anreope s 7 kiacca. JI. M. 3Basuy, JI.B.

Kysnenoga, C. b. CyBopoBa

CamMocTosTeIbHBIE M KOHTPOJIbHBIE pa0boThI 110 anredpe. A. U. Epmosa, B. B.

l'ono6oponeko, A.C. Epuosa.

JunakTuueckue MaTepualsl o anredpe 8 kiacc
JunakTuueckue MaTepualsl o anredpe 8 kiace
M. Pabunosuu, M. C. Sxup.

JunakTruueckue MaTepuasl o anredpe 8 kiacc
I', Mungiox.

JunakTruueckue MaTepuaisl o anredpe 9 kiace
I', Mungiox.

Junaktuueckue MaTepuaisl o anredpe 9 kiace
M. PabunoBuu, M. C. Sxup.

HOP U PECYPCBI CETU UHTEPHET

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

bubmmoreka ITOK https://m.edsoo.ru/7f417af8
bubmmoreka IIOK https://m.edsoo.ru/7f419d08

. JI. W1. 3BaBuu, H. B. JIpsikoHOBa.
. A. T, Mepsnsik, B. b. Tlononckui, E.

. B. 1. Koxog, 0. H. Makapsrues, H,
. B. 1. Koxog, 0. H. Makapsrues, H,

. A. T, Mepansik, B. b. Tlononckuit, E.


https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f419d08
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