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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBisSeTCSs OAHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOILETro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOO0XOaUMO s
MPOJOJKEHUsI 00pa30oBaHus U B MMOBCETHEBHOM XKU3HU. PazBuTue y oOyyaronmxcs
HAy4YHbIX TMPEJCTaBICHUI O TMPOUCXOKIACHUUM U CYIIHOCTH aireOpandyeckux
abcTpakiMii, cnoco6e OTpakeHHUs MaTEeMaTUYECKON HAayKOU SBJIICHUI U MPOILIECCOB
B NpUpOJIe U OOIIECTBE, POJM MATEeMaTHYECKOTrO MOJEIUPOBAHUS B HAYyYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBILUICHUS, HEOOXOIUMBIX ISl aJanTalliid B COBPEMEHHOM IIM(PPOBOM
oOmiectBe. M3ydenuwe anreOpbl oOecreyMBaeT pa3BUTHE YMEHUS HAOJIOAATH,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTU, TpPeOyeT KPUTHUUYHOCTH MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JEHCTBUS M BBIBOJIBI,
dbopmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca alredpbl o0ecrneunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUsT OO0YyYaloU[MXCcsi: OHM MCHOJb3YIOT JACAYKTUBHBIE U
UHAYKTUBHBIE pacCykaAeHHs, 0000IIeHne U KOHKPETH3aluI0, abcTparupoBaHue U
aHanoruto. OOydenwe  anreOpe  mpeamoyiaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITEIILHOM  JIESITEIbBHOCTH  O00YyYalolUXCsi, IO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 ABISeTCs peaanu3alnuen 1esTeIbHOCTHOTO MPUHIIUIIA 00YUYeHHUS.

B cTtpykType nporpamMmsl yaeOHOTO Kypca «Anredpay 11t OCHOBHOTO OOIIETO
o0pa30oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOUYECKUE JTUHUU:
«Yucna ¥ BBIYUCIEHUSA», «ANreOpandyeckue BBIPAXKECHUA», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkuum». Kaxknmas U3 3THUX COAepiKaTeIbHO-METOIUYECKUX
JUHUHN pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3yUEHUs Kypca, B3aUMOACHCTBYS €
ApPYTUMHU €ro JuHUAMU. B Xxome wu3ydeHuss ydyeOHOro kKypca OOy4arouiumcs
IIPUXOAUTCS JIOTUYECKU PACCY’KIaTh, HUCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Anredpa» BKIHOUYECHBI
HEKOTOpBIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3lesiax
MaTeMaTHYECKOro 00pa30BaHUS U CIIOCOOCTBYIONIME OBIAJACHHUIO O0YyUYaIOIIUMHUCS
OCHOB  YHMBEpPCAJIBHOIO  MareMartmdyeckoro s3blka. ColepkaTreapHON U
CTPYKTYPHOH OCOOCHHOCTBHIO Y4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTEIPUPOBAHHBIN XapaKTep.

Conepxxanune muHUM «YuCAa W BBIYUCICHUS» CIYXKUT OCHOBOM s
JaNbHEHIIEro U3y4YeHUs: MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOyYarOIIMXCs
JIOTUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHUS OJIb30BATHCS AITOPUTMaMH, a
TaK)X€ NPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS TOBCEIHEBHOM
KU3HU. PazBuTHE NMOHATHS O 4YMCJIE HA YPOBHE OCHOBHOIO 0OOILEro 0Opa3OBaHMS
CBA3aHO C pAaLMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIAMHU, (OPMUPOBAHHEM



IIPEACTABIECHNUN O AEMCTBUTEIBHOM YUCJIE. 3aBEPLUICHNE OCBOCHUS YU CIOBOW JINHUU
OTHECEHO K CpeJHEMY 00111eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAIOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBI MaTepuan TpyNIUPYETCs BOKPYT PALMOHAIbHBIX
BBIpAKEHUU. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUsA TMPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3agaun o0ydenus ainreOpe BXOASIT TaKxkKe JalbHelIIee pa3BuTue
ANITOPUTMUYECKOTO MBIIICHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOpPMATUKK, U  OBJIAJICHUE  HABbIKAMHU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBanrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTRY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromMUMHCS 3HAHUN O (YHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTMCAHUS ¥ KCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U SABJICHUN B IPUPOJIE U
obmrectBe. M3yuenue marepuana criocoOCTBYeT pa3BUTHIO y 00 yHarOIIMXCS YMEHUS
UCIIOJIb30BaTh Pa3jMYHbIC BBIPA3UTENIbHBIE CPEJICTBA S3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IpEeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CornmacHo ydeOHOMY IIaHy B 7-9 Kkjaccax u3ydaeTrcss Y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha uzydenue yue6HOTO Kypca «Anredpa» otBoautcs 306 yacoB: B 7 Kinacce —
102 yaca (3 yaca B Henento), B 8 kimacce — 102 yaca (3 yaca B Heneno), B 9 kiacce
— 102 gaca (3 yaca B HeZIeIIO).



COILEPKAHUE OBYUEHUA

7 KIIACC

Yucia v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k aApyroi. I[loHsiTHe palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANIBHBIMK YuciIaMU. Pemienue 3amad M3 peanbHOW MPAKTUKU HA 4YacTH, Ha
TpoOHu.

CreneHb C HaTypajlbHBIM [IOKa3aTEJNEeM: OIpejaesieHne, Mnpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUs], 3aITUCh O0JbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3a7a4l Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucie TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHUSs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YECHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beraucienus o popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPaBUIIA PACKPBITUS CKOOOK M MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrowiIeHbl. CteneHb MHOroujeHa. Cio)KeHue, BbIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. DOPMyIIbl COKPAIIEHHOTO YMHOXKEHHUS : KBaJIpaT CYMMBI
Y KBaJpar pa3zHocTu. Popmylia pa3HOCTH KBAAPaTOB. Pa3iioxkeHne MHOrOWIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWs, IMpaBujiia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEH JMHEWHOTO
YpaBHEHHSI, pElIEHUE JIMHEUHBIX YpaBHEHUN. COCTaBIEHNUE YPaBHEHUM IO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIBYMs IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHune cucrem ypaBHEHUM
criocoOoM noacTaHOBKH. [IpuMepshl pelieHus TEKCTOBBIX 3a7a4 C MOMOIIbIO CUCTEM
YPaBHEHHM.



DyHKUUH

Koopaunara Toukn Ha npsmoil. UuciioBsle MpoMeXyTKU. PaccTosiHue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronbHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
Yrenue rpadukoB peasibHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk hpyHkuuu.
CroiictBa Qynkuuii. JIuneitnas ¢ynkuus, e€ rpaduk. ['padpuk Gyskmum y = [X|.
I'padrueckoe penieHne JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPaBHEHUH.

8 KIIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI HppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIESCKUX
KBaIPAaTHBIX KOPHEHW M WX MPUMEHEHHUE K IPE0oOpa30BAHUIO YHCIIOBBIX BBIpaKEHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CrteneHb C LETBIM MOKa3zaTeneM U e€ cBoricTBa. CTaHIapTHAs 3allKCh YKCIa.

AJire0panyvecKne BbIPaKeHH s

KBagpaTHblil TpEXWIEH, pa3yIoKEHNE KBAAPATHOTO TPEXUWICHA HA MHOKUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO ajredpanueckoil apooOwu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHbie BEIpXKEHUS 1 KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBanpaTHoe ypaBHeHHE, GopMyia KOPHEH KBaJIpaTHOTO ypaBHeHHs. TeopeMa
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JMHEHHBIM M  KBaJpPaTHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPABHEHHUS.

I'paduueckas maTEpHpeTais ypaBHEHUN ¢ ABYMS MEPEMEHHBIMUA U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NEpEMEHHbIMU. lIpuMepsl pemeHus cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TekCTOBBIX 3a/1a4 aNreOpanvdeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DyHKIUN

[Tonstue pynkiuu. OOIACTh OMPEACICHNS] 1 MHOKECTBO 3HAYCHUH (PYHKITUH.
Cnoco0sb1 3aanusi GyHKIHM.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepsi
rpauKoB (QYHKIIUI, OTPAXKAIOIINX PEATbHbBIE TPOIIECCHI.

OYHKIHUM, OMNHUCHIBAIONIME TMPSAMYHO M OOpaTHYKO HNPOHOPLUUOHAIIbHbBIC
3aBrHCHMOCTH, uX rpaduxn. Oyukunn Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pEIICHUE YPABHEHUHN U CUCTEM YPaBHEHHI.



9 KITIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHBbIE U OSCKOHECUHbIC
JecATUYHbIE TpoOou. MHOXKECTBO AEHCTBUTEIBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHBbIE JECATUYHBIE NpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU MIPSAMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JIUTEIBHOCTH TMPOIIECCOB B
OKPYKaIoIIEM MUDPE.

[TpubnmxEHHOE 3HAUCHHUE BEJIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipukuka u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHue ypaBHEHUMN, CBOASIIIUXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PellieHue ypaBHEHM, CBOASIIMXCSA K KBaJpPaTHbBIM.
buksanparHoe ypasHeHue. [IpuMmepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOMU
CTEIIEHEN PA3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ ABYyMsl NEpeMEHHBIMH M ero rpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPABHEHHUH C ABYMsS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpou cremeHu. ['paduueckas
UHTEpIIpETalvsl CUCTEMBbl YPAaBHEHUH C IBYMS IEPEMEHHBIMHU.

Perrenre TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU.

DyHKIUN

KBagpatnunas ¢ynaknusa, e€ rpaduk u cBoiicTBa. [lapabGoma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

Ipaduxu gynxmmii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U NPOrPeccHu

[ToHdATHE 4YHKCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEI0BATEILHOCTH
peKyppeHTHO# ¢hopmyIioi u GopMyIoi N-ro ujeHa.

ApudmeTtndeckass u reomerpuueckas nporpeccuu. dopmynsl N-To wieHa
apupMeTHUECKON U TEOMETPUUECKON TPOTrPECCUid, CYMMBbI MEPBHIX N UJICHOB.



N300pakeHne WIEHOB apU(PMETUUYECKOM U TE€OMETPUYECKOW MpOrpeccuid
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHHBIM U 3KCHOHEHLUAIbHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«Anrebpa» XapaKkTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB U POCCUHCKOM MaTeMaTHYECKOW IIKOJbI, K HMCIOJIb30BAHUIO ITUX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYeCKMX OCHOBax (yHKIMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY U  3CTETUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, peIICHUH, PACCYKICHHUM, YMEHHIO BUIETbH
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UelIoBEeUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeJICcTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HaBBIKAMH HCCIIEIOBATEIBCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnmuTaHHe, (POPMUPOBAHHE KYJbTYPbI 3A0POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU



TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3I0pOBbs,  BEJEHUA  30pOBOro  oOpa3a KHM3HM  (30pOBO€  IHUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Qu3nyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIEKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JJIs1 peleHus 3a1ay B
00JIaCTH COXPAaHHOCTHU OKPYXaloUled cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPYKAIOIIEH Cpesibl, 0OCO3HAHUEM II00aTBHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOMMMCS YCJOBUAM COLMAJIBHOH M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OMBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAHMUM U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYK)  CUTYallMl0, BOCIIPUHUMATh
CTPECCOBYIO CHUTYallUI0O KaK BBI30B, TPeOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaeMble peUIeHUs] W JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nociencTBus, (OpMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHSATHN, OTHOUICHWH MEXIy MOHSTHIMH, (HOPMYITHPOBATH
OTIpEJICTICHNs] ~ TOHSATUHN, YCTAaHAaBIWBATh CYIIECTBCHHBIH  TPH3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHS:
YTBEPIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;

e BBIBISATH  MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
nmpoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX,
npeaiaraTh KpUTEPUH JIJIS1 BBISIBIICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;



JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;
pa30upaTh OKa3aTelbCTBA MATEMATHYECKUX YTBEPKIACHUMN (TPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PaKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMOcOo0 pelieHus y4dyeOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHHUs, BBIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTeIbCKNE JEMCTBUS .

UCIIOJIB30BaTh BOMPOCHI KaK UCCIEAOBATEILCKUI MHCTPYMEHT TO3HAHMSI,
dbopmynupoBaTh BOMPOCHl, (UKCUPYIOIIME MPOTUBOpEUUE, MNpoodsIemMYy,
CaMOCTOSATEJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3UINIO0, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY TUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBAHME MO YCTAHOBICHUIO 0COOEHHOCTEH
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 0O0OBEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMpPOIECCa, a TaKKe BBIIBUTATh
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TmpenctaBieHus WHPOPMAIMH U HWLIFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW Tpapukodl ©u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTH WHOOPMAIMN TI0 KPHUTEPHUSM, MPEIOKECHHBIM
yauTesaeM Wi chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU
¥ [IeTsIMHA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a7]a4M, KOMMEHTUPOBATH MOJYYEHHBIN PE3YJIbTAaT;

B X0J1€ OOCYXJEHHUS 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI,
npoOJieMbl, pelaeMon 3aJ1auu, BbICKa3bIBaTh UJEH, HAIIEJICHHBIE HA MOUCK
pELICHUs], COMOCTABIAThH CBOM CYXICHUS C CYXKICHHUSIMH JPYTUX



YYaCTHUKOB JMAJIOra, OOHApYXUBaTh pa3JIMuUe€ U CXOJICTBO IMO3ULIHM, B
KOPpPEKTHOU (popme (HopMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

e IMPEACTABIATH  PE3yJbTaThl  pEIICHHUs  3aJayd,  HKCIEPUMEHTA,
UCCJIeI0BaHNUs, MPOEKTA, CAMOCTOSITENIbHO BBIOUPATh (hOPMAT BBICTYIICHUS
¢ y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUN;

e IIOHUMATh U UCIMOIB30BATh NPEUMYIIECTBA KOMAHAHONW U UHAUBUAYATbHOM
paboOTHI MPHU pPEIICHUN YUEOHBIX MATEMAaTHYECKUX 3a/1a4;

e IPUHUMATh LEIb COBMECTHOU NEATEIBLHOCTH, MJIAHUPOBATh OPraHU3ALUIO
COBMECTHOM paboThl, pacmpenensiTb BHUAB padOT, J10rOBapUBATHCA,
o0CyXJ1aTh TPOLECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHSI HECKOJIBKHUX
JIIOACH;

e yUacTBOBAaThb B TIPynmnoBbIX (opmax paboTel (0OCykaeHusi, OOMeH
MHEHUSIMH, MO3TOBBIE€ IITYPMBI U JPYTHE), BHIOJIHATH CBOIO YaCTh PaOOTHI
U KOOPJAMHHMPOBATH CBOM JACHCTBUS C JAPYTUMH WIEHAMHU KOMAaHJIbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AelicTBUS
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH, aITOPUTM pELIeHMs 3aJauM (MU ero
4acTb), BbIOMpaTh CHOCOO pelIeHHs] C YYETOM HMMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpOBaTb U KOPPEKTHUPOBATH
BapHUaHThI pEIICHUH ¢ Y4ETOM HOBON MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIbLHBII HHTEJICKT:

e BJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3ysbraTa
pELIeHNs] MaTEMaTHYECKON 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTB IIPU PELLICHUH 3a]1a4H,
BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB,
HaWJCHHBIX OMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBHUE PE3yJbTaTa ACATEIBHOCTH IOCTABICHHON LEIH U
YCIIOBUSIM, OOBSICHSATH NMPUYMHBI JTOCTHXKEHUS WM HEOCTHXKEHUS IIelH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

NNPEIAMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 7 kJjacce OOyYarolIMICS TMOJIYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YIIbTATHI:

Ymncia v BHIYUCTCHUSA

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE MPUEMBI, apuMETHUECKUE
JEUCTBHS C PAIMOHATIBHBIMU YHCIIAMHU.



HaxonuTh 3HaYeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSThH pasHOOOpa3HbIC
crocoObl U MPUEMBI BHIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUU, COIEp KalInX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoanTs OT 0fHOM (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JNECATUYHYIO IPO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECITUUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JCCATUYHYIO IPOOb).

CpaBHUBATH U YIIOPSIOUYUBATH PallMOHATILHbBIE YUCIA.

OKpyIJIsTh yncna.

BhINOTHATS TPUKUIIKY U OLEHKY Pe3yJibTaTa BHIYMCIECHUM, OLICHKY 3HAUCHU N
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJbHBIMHU
NOKAa3aTENSIMHU.

[IpuMeHsTh TPU3HAKY JETUMOCTH, PA3I0KEHUE Ha MHOXKUTEIU HATYPaIbHBIX
YHUCEN.

Pemath mpakTHKO-OPUEHTUPOBAHHBIC 3aJ]ayl, CBS3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPOMOPIHUOHATBHOCTBIO BEJIWYUH, TMPOIEHTAMH, HHTEPIPETHUPOBATH
pe3yabTaThl pelieHus 3a7a4 ¢ y4éTOM OrpaHWYEHUM, CBSA3aHHBIX CO CBOHMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AuireOpanyeckue BbIpasKeHU

Hcnonb3oBaTh anredpanieckyro TEPMUHOJIOTHIO M CUMBOJIUKY, TPUMEHSTH €€
B IIpOLIecce OCBOCHHS y4eOHOro MaTepuara.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHMM NpPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BrimonHaTh mpeodpa3oBaHus 1EJI0T0 BEIPAKEHUS] B MHOTOYJIEH TIPUBEICHUEM
MOT00HBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOIOWJIEHa Ha
MHOTOWIEH, TPUMEHTH (OPMYIIbI KBapaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcyliecTBIsATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIbIO
BBIHECEHMS 32 CKOOKH 00I1IET0 MHOKUTES], TPYNIUPOBKHU CIaraeMbIX, IPUMEHEHUS
dbopMyI COKparEHHOTO YMHOKEHHUS.

[TpumensaTs npeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHBIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMHU IS
mpeoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
nepexojia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIILHOMY emy. [IpoBepsiTh, siBiseTcs
JI1 YUCJIO KOPHEM YpPaBHEHUSI.

[IpumensTh rpaduueckue METO/IbI MPU PEIICHUHN JTUHEUHBIX YPABHEHUHN U UX
CUCTEM.

[logOupars npuMepsbl Map YKHCEN, SBJSIOMUXCA PEUICHUEM JIMHEUHOIrOo
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.



Ctpoutb B KOOPAMHATHOM TNIOCKOCTHU T'paUK JIMHEWHOTO YPaBHEHUS C IBYMS
MEPEMEHHBIMH, MOJIb3YSICh TPa(QUKOM, IPUBOAUTH IPUMEPHI PELICHUSI YPaBHEHUS.

Pemrats cucteMsl 1ByX JIMHENHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMH, B TOM
quciie rpaguuecKu.

CocTaBiAiT M pelIaTh JWHEWHOE YpAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHHUH I10 YCIIOBUIO 33/1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4y IIOJIy4YEHHBIN PE3yJIbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHON MPSMOM TOUKH, COOTBETCTBYIOUIUE 33/IaHHBIM
KOOpJIMHATAaM, Jy4Hd, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATaM,
CTpouTh rpaduku TUHEHHBIX QyHKIUN. CTpouTh rpaduk PyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMNA M3BECTHBIE 3aBHUCHUMOCTH MEXAY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHue pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil crnocod MpeAcCTaBICHHUs W aHalW3a WHOOpMAaINH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIHUIO U3 TPA(QUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEN.

K xoniy oOyuenus B 8 Kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYUCICHUA

Hcnonp3oBaTh HayaJdbHBIE MPEICTABICHHUS O MHOXECTBE JI€MCTBUTEIBHBIX
qyCell JUIsl CPAaBHEHUSI, OKPYTJIICHUS U BBIYUCICHHUH, M300pa)xaTh EeWCTBUTEIbHBIC
YHCJIa TOYKAMUA Ha KOOPJIMHATHOM MPSIMOM.

[IpuMeHATh NOHATHE apUPMETHUECKOTO KBAJAPATHOIO KOPHSA, HAXOIUTh
KBa/IpaTHBIE KOPHH, WCIIONB3Ys TPU HEOOXOAMMOCTH KaJbKYJSITOP, BBHITOIHSATH
npeoOpa3oBaHUsl BBIPAKEHUH, COJEp)KAIIMX KBaJApaTHbIE KOPHH, HCIONb3Ys
CBOWCTBA KOPHEMN.

Hcnosp30BaTh 3anucy OOJBIIMX M MAJIBIX YUCEN C MOMOIIBIO JIE€CATHYHBIX
npobeit u creneHeit ynucna 10.

AuredOpanyeckue BbIpaKeHUA

[IpuMeHATP TOHATHE CTENEHM C LEJNbIM  I10Ka3aTeJIeM, BBIIOJIHATH
npeoOpa3oBaHus BRIPAXKEHHI, COIEPIKALINX CTETICHH C LEJIbIM TOKa3aTeeM.

BbINOTHATH TOXKAECTBEHHBIE MPEOOPA30BaHMs PALIMOHAIBHBIX BHIPAKEHUHN Ha
OCHOBE IPaBUJI ACHCTBUI Ha/l MHOTOWICHAMH U aJIF€OpanyecKUMHU IPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpuMensTh npeoOdpa3zoBaHus BbIPAKEHUM SISl pELICHUS Pa3IuYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHEeHUS U HEPABEHCTBA



Pemate nuHelHbIE, KBaJpaTHbIC YPAaBHEHUS W pallMOHAIbHBIE YPaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPABHEHUN C IByMS IEPEMEHHBIMHU.

[IpoBOaUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHCJI€ ¢ IPUMEHEHHEM TpauiecKkux npeacTaBieHui (ycTaHaBIMBATh, UMEET
M ypaBHEHUE WJIM CHUCTEMa YPABHEHUH PEUICHUS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexonuth OT ciOBECHON (OPMYJIMPOBKM 3afadyu K €€ anreOpandeckou
MOJIEJIA C TOMOIIBK) COCTABJICHHUS YPAaBHEHUS WU CHUCTEMbl YpaBHECHUH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYUYEHHBIN pe3yJbTar.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsl CPABHEHU S, OLICHKH, PEILIAThH
JMHEWHbIC HEPABEHCTBA C OJIHON MEPEMEHHOM U UX CUCTEMBI, J1aBaTh rpaUUeCcKyto
WJUTIOCTPAIIMIO MHOYKECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[TonnMate ¥ KCMOIB30BaTh (PYHKIIMOHAJIBbHBIC MOHSTHS W SI3BIK (TEPMHHBI,
CUMBOJIMYECKUE OOO3HAYCHUS), OINpPEACaTh 3HaueHHE (PYHKIHMH MO 3HAYCHUIO
apryMeHTa, ONpeessaTh CBOMCTBa QYHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduku JIeMEHTAPHBIX (PYHKIINHA BUAA:

y=k/X, y=X2,y=x3,y = x|, y = VX, OlHCBHIBaTh CBOICTBA YHCIOBOH DYHKIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydaromiuiicss MOJYYHUT CIEIYIOIIUE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

CpaBHUBaATh U YHOPSAA0UYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

BrimonnaTs apudmMeTnyeckue ASHCTBUS C pallMOHATbHBIMU YHUCIaMH, COUYETas
YCTHBIE ¥ NMUCBMEHHBIE MPUEMBI, BBIMIOJHATH BBIUYMCIEHUS C UPPALUOHAIBHBIMU
YUCJIaMHU.

Haxonuts 3HaueHMs CTENEHEN C LIENBIMU IT0KA3aTENSIMHU U KOPHEHN, BBIYUCIIATD
3HAYEHHUS YUCIIOBBIX BBIPAKECHUM.

OKpyryisiTh JI€MCTBUTENBHBIE YHUCJA, BBINOJIHATH NPUKUIKY pPeE3yibTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe mrHENHBIE M KBaApATHBIC YPABHEHUS, YPABHEHUS, CBOJSAIINECS K HUM,
npocTeime ApoOHO-pALIMOHAIBHBIE YPABHEHUSI.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHHUUW C JABYMS NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIICTCS JIUHEUHBIM.

Pemiatb TeKkCTOBbIE 3ajauM alreOpamyeckuM CHocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHHUSI UJIM CUCTEMBI JBYX YPABHEHUN C IByMS IEPEMECHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YPAaBHEHHUI, B
TOM YHCJI€ C IPUMEHEHUEM TI'pauUecKuX MpeAcTaBieHU (ycTaHABIMBATh, UMEET
J1 ypaBHECHUE WJIM CHUCTEMA YPaBHEHUW DPEUICHHS, €CIU MUMEET, TO CKOJIBKO, U
npodee).



Pemiate nuHelHbIE HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300pa)kaThb
pElLIEHUE HEPABEHCTB HA YHMCIIOBOM MNPSAMOM, 3alMCHIBATh PELICHUE C IMOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOU MPAMOM, 3aIIMCBIBATh PEIIEHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a7a4.

DyHKUUHA

Pacno3naBath (yHKIMKM U3Y4eHHBIX BUJIOB. [loka3piBaTh CXEMaTHYECKU

pacIoioKeHHE Ha KOOPAMHATHOM II0CKOCTH IpadukoB GyHKIm Buga: y = Kx, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHI
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpoutb U M300pakaTb CXEeMAaTHUYECKH I'pa@UKW KBAaJPATUUYHBIX (DYHKIIHIA,
ONMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacnio3naBaTh KBajpaTuyHyr0 QYyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peanbHOU KU3HU, PUZUKH, TEOMETPUH.

Yuc10BbIe M0CJIe0BATEIbHOCTH U MIPOTrPeccuu

Pacnio3HaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO TPOIPECCUU MPHU Pa3HBIX
croco0ax 3a1aHusl.

BbINONHATE BBIUKCIEHMS C HUCHOJb30BaHUMEM (OpMyln N-ro ujeHa
apupMETHIECCKON U TEOMETPUIECCKON IPOTrPECCHii, CYMMBI ITEPBHIX N WICHOB.

N300paxkaTh WIEHbl MOCIEJOBATEIPHOCTH TOYKAMU Ha KOOPIAMHATHOMN
IUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHCIOBBIMHU IOCJIEI0BATEIbHOCTSIMHU, B TOM
quCcIIe 33/1a4d U3 peasIbHOM KU3HHU (C MCIOJB30BAaHUEM KaJIbKYJISATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIaccoB mo ajareope,

3 yaca B Heaea10, 102 yaca B roj

Ne Haunmenosanue dopma peau3anuu Kosnuec | Kontpo
n/n pa3I[eJ'la/TeMbl BOCIIUTATEJILHOI' O TBO JIbHbIC
NOTEHIMAJIA TeMBbI wacop | Pa0OTHI
1 | IloBTOpEeHune JleHb 3HAHMIT 4 0
2 | Yuciaa v BbIPAKEHHUSA Heneas GesonmacHocrn 8 0
JOPOKHOTO TBHKEHUSI
BceMupHblii 1eHb yYUTEIS
3 | IIpeoGpa3oBanmne BcemupHblii 1eHb 7 1
BBIpasKeHHil MaTeMaTHKHU
4 YpaBHeHus ¢ OTHOM BceMupHbIi 1eHb HAYKH 32 7 0
HepeMeHHOﬁ MHUDP U pasBUTHE
5 DYHKIHA ¥ UX BceMupHbIii 1eHb 7 0
rpaduku uHpopmanumn
6 | Jinneitnasa pyHKuus Jenb unpopmaTuku 7 1
7 | Crenennb u eé cBoiicta | lens Pecny6anku Kpbim 6 0
JleHb poccuiickoii HAyKu
8 | OnHOYJIeHbBI Hexeust MaTeMaTHKH, 5 0
MeskayHapoaHbIi IeHb
yncaa
9 MHoro4jeHbl Jenb Boccoenunenusi Kpbima 12 1
¢ Poccueii
10 | ®opmy.ibl Jens KoncTuryuun 11 1
COKPAIIEHHOT 0 Pecny6smnku Kpeim
JleHb KOCMOHABTHKH
YMHOKE€HU A
Jdenb 3emun
11 | Jluneiinble ypaBHeHus | [enb paguo 5 0
¢ IBYMS NepeMeHHbIMH Jennb Ilo0ennl coBeTcKOro
Hapoaa B Besqmkoi
HX CHCTEMBbI
12 Pemenue cucrem OrevecTBeHHON Boiine 1941- 11 1
JIMHeliHbIX ypaBHennii | 1945 roxos
13 IloBTOpEeHHUE Me:xayHapoaHsblii 1eHb 12 1
ceMbH
OBHIEE KOJIMYECTBO YACOB 110 MTIPOTPAMME 102 6
JJIeKTPOHHbIE YUEOHO-METOANYEeCKHE MaTePHaJIbI bubanoreka LIOK

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

415b90
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TEMATHYECKOE IINTAHUPOBAHUE

MJis 9 Ki1accoB mo ajaredpe
(3 waca B Henemo, 102 yaca B rox)

Ne HaumeHnoBanue dopma peaju3anumn Koimue | Konrpo
n/n pasaesa/TeMbl BOCIIMTATEJIBHOI 0 CTBO JIbHbIE
NOTEHIMAJIA TeMbI yacoB | padoThl
1 Jlens 3HAHMI 0
JleHb miaxmar
TMoBTopenme MexayHapoIHbIH IeHb 4
BceoOd1Iero 10cTyna K
uHopmanum.
JdeHb yuureJs.
2 Yucjaa u BceMUpHBIi IeHD 0
BBIYHCJICHUS. MaTeMaTHKH /[eHb
JleficTBATE/IbHBIE HAPOJHOI'0 eIMHCTBA H 9
anena NPUMUPEHUsI
3 MeKIyHAPOIHDII 1eHb 16 1
HHBAJIN/I0B
JeHb poccuiickou
DyHKIMH HH(OPMATUKHU
denb koncturyuuu Poccun
BcemupHBbIil 1eHb JTOTHKH
4 YpaBHeHus u Jenb Pecny6simku Kpbsim 14 1
HEpPaBEeHCTBA. JeHb poccuiickoil HAyKH
YpaBHeHusi ¢ 0OHOM | MeskayHapOAHbIii 1eHb
nepeMeHHOi POTHOTO SI3BIKA
5 YpaBHeHus u [enb Boccoequnenusi Kpoima 16 1
HepaBeHCTBaA. ¢ Poccuei
HepaBencrBa Jenb Koncruryuun
Pecny6siukn Kpbim
6 YpaBHeHus u JleHb KOCMOHABTHKH 14 1
HepaBeHCTBA. MexayHapoaHasi akuus
Cucrembl ypaBHeHu#i | "I'eopruesckas JieHTOUKA"
7 YucaoBblie dens paguo 15 1
nocjie10BaTeJIbHOCTH | J/lenb I1oOeanl
8 IToBTOpEeHHME MeKIyHAPOIHBIH 1eHb 14 1
ceMbH
OBLHIEE KOJIMYECTBO YACOB 110 ITIPOT'PAMME 102 6
DIeKTPOHHBbIE Y4eOHO-METOANYECKHE MATEPHAIBI Eubmzorexa LIOK
https://m.e(cji(s)go.ru/?fAlQ
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