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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHHS B HAYYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPeOYyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PaCCyKIeHUs, 0000IIeHIEe W KOHKPETU3aINI0, a0CTparupoBaHue M
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mnporpaMmbl yueOHOTO Kypca «Amredpa» i OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KATEeNIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX CcoAaepKaTelbHO-METOAMYECKUX
JMHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro kypca «AsreOpa» BKIIOYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «Anrebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MPEACTABICHUA O JACHCTBUTEIBHOM 4YHCIIE. 3aBEPLIICHHWE OCBOCHHSI YHCIOBOU
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEIMETOB M TPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHMCAHMs MPOLECCOB H
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
JNeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cUMBOJIbHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
o0yJaronMMuCs 3HaHUKA O QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHdecKOW MOJIeIH
JUTSL OIIMCaHUsl U UCCIIeIOBaHUs Pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUUN B MPUPOIE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBICHUH O POJIM MAaTEMAaTUKHU B PAa3BUTUU IUBWIN3AIUN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjiacce
— 102 gaca (3 ygaca B Hemento), B 8 kimacce — 102 gaca (3 gaca B Henmeno), B 9
kiacce — 102 yaca (3 gaca B Heze0).



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJl OT OJAHOW (POPMBI 3aMHCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMHCIIA, 3alKCh, CPaBHECHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
apoou.

CreneHb C HaTypajibHBIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUN HAa OCHOBE OMPEJIECIICHUsI, 3aTTUCh O0NbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

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

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
PONOPIIMOHATIBHOCTH.

AJire0panyvecKne BbIPaKeHH s

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEK/ly BEJIMUMHAMU B BUJE
dopmyibl. Beruncnenus o popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuiia MpeoOpa3oBaHUS CYMM H
IPOU3BEICHHM, MPaBUIIa PACKPBITUS CKOOOK U MPUBEACHUS TIOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIeHbl. CteneHb MHOTousieHa. CI0KEeHHE, BBIYMTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJibl COKpAlIEHHOTO YMHOXXEHHUSA: KBaJpaT
CyMMBl M KBaapar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHUA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHUCIO KOPHEU JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHeHHH. CocTaBieHHWE YpaBHEHHU MO
YCIOBHIO 3a7au. Penienne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHHI.

JluHeiHOE ypaBHEHHE C IByMs MEPEMEHHBIMH H ero rpaduk. Cucrema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl pernieHus TEKCTOBBIX 3a7ad C IMOMOUIBIO
CHUCTEM YpaBHECHUM.



DyHKUUH

Koopaunara Toukn Ha npsamoil. YuciioBsle NpOMEKYTKH. PaccTosHne MexTy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopausHat, ocu OX u Oy. AOcuucca U opauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn
y = |X|. I'padmueckoe peiieHHe TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KIIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucna. IloHstue o0 wuppanUoOHAIBLHOM YHCIIEC.
JlecaTuunble TPUOIMKEHUsI HppallMOHaIbHBIX uncesl. CBOMCTBA apu(METHUIESCKUX
KBaIPAaTHBIX KOPHEW M WX MPUMEHEHHUE K TPE0OPa30BAHUIO YHCIIOBBIX BBHIpAKEHUN
Y BBIYMCJICHUSAM. [[€eMCTBUTEIIbHBIC YHCIIA.

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

AJire0panyvecKne BbIPasKeHH s

KBagpaTHblii  TpEXwieH, pa3lIOKEHHE  KBaJpaTHOTO TpEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ajredpanueckoil apooOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpaXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUHN, CBOISIIUXCS K JUHEHHBIM U KBaJAPaTHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas uaTEpHpeTaIis ypaBHEHUN C ABYMS MEPEMEHHBIMUA U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYyMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TekCTOBBIX 3a/1a4 anreOpanvdeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DyHKIUN

[Tonsitne ¢ynkmuu. OOIacTh ONpeAeTeHHS W MHOXKECTBO 3HAYCHUH
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'paduk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpauKoB QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OYHKIUM, OMHUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIILHbBIC
3aBrcHMocTH, uX rpaduku. Oyuknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanvionanbHbie yucia, UppalMoOHANIbHBIC YUCIIA, KOHEYHbIE U OCCKOHEYHBIC
JecATUYHbIe 1poOou. MHOXKECTBO AEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBIE JeCSITUYHBbIE npoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICMUCTBUTEIBHBIX 4YHCEN, apuMETHYeCKUe JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKpPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucen. [I[pukuika u olieHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHUE. PenieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN. PelieHue TeKCTOBBIX 3ajad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHUH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpPETALUs CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHOW. KBaapaTHele HepaBEHCTBA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTApaOOITHI.

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



YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

IloHsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccuud. dopmynel N-ro uieHa
apu(pMETUIECKON U TeOMETPUUYECKON POrPECCHil, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHne YiIeHOB apu(PMETHUYECKOM U TE€OMETPUYECKOW MpOorpeccuit
TOYKaMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«AnreOpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLIIOMY M  HACTOSALIEMY POCCHMCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTI)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00SI3aHHOCTEH rpakJIaHUHA U Pean3aluu €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B ICSITEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOW Ha akKTMBHOE YYacTHE B pELICHUM MPAKTHYECKHX 3a]ad
MaTEMaTU4YECKOM HAIpPABIECHHOCTH, OCO3HAHUEM Ba)XHOCTHM MATEMATHUYECKOTO
o0pa3oBaHMs Ha NPOTSHKEHUU BCEH JKM3HM Ul YCIEIIHOM MpodhecCHOHaNbHOM
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHIMBUYaIbHON TpaeKTOpuu 00pa30BaHUsl U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, pEIICHUN, PACCYKICHHUM, YMEHHIO BUIETbH
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYeCKONM HayKd Kak cdepbl UeIoBEeYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MATEMATHKH M MATEMATHUYECKOM KYJIBTYpOH KakK CpPEICTBOM
MIO3HAHUS MHpPA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMUPOBAHHE KYJbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TOTOBHOCTBHIO TNPUMEHSTh MaTEMAaTUUYECKUE 3HAHUS B HHTEpPECcax CBOEro
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO )K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIbHOTO XapaKTepa IKOJOTHUECKUX MPOOJIeM U MyTel UX pPeIIeHus;

8) ajanTanmus K M3MEHSIIONIUMCH YCJOBUSIM COIUMAILHON ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Y JPYTUX JIOAEH, MPUOOpEeTaTh B COBMECTHOM JESATEIHLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHHWK, B TOM YHCIIC
dbopMynUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U ABJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HAaBaTh JCQUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JNeUCTBUs, (OPMYIHUpPOBATH M OIEHUBATH PHUCKU U
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS
ba3oBble Jornueckue AeMcTBUA:

e BBIIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHONICHUN MEXIy MOHITHIMH, (HOPMYITHPOBATH
ONpeNesicHUs]  MOHSTHH, YCTaHABIMBATH CYIIECTBEHHBI  MpPU3HAK
KJIaccu(UKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJIMMOTO aHAJIN34;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPEOOPA30OBBIBATH  CYXKACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIEC, E€JUHUYHBIE, YaCTHbIE W OOIIue,
YCIIOBHBIE;

e BBIIBISTH  MaTEMaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeunss B (haKTaxX, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX,
npejiaratb ~ KpUTepuu  JUIsl  BBISIBJICHUST ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;



JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (MPSAMBIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSATEIBHO HECJOKHBIE JOKA3aTeIbCTBA
MaTEeMaTU4YEeCKUX (PAKTOB, BBICTpAUBATH aPryMEHTAIMIO, NPUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHMs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKHE AeCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATEJILHO YCTAaHABIWBAaTh HWCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

IPOBOAUTL 110 CaMOCTOSITCIIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
AKCIICPUMEHT, He0O0JIBIII0E HCCIIEOBAHUE 110 YCTaHOBJICHUIO
0COOEHHOCTEM MaTeMaTUYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COO00M;

CaMOCTOATEIBLHO (POPMYJIMPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOIOACHUS, WCCICAOBAHMS, OIICHHBATh JIOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHUI;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IpOIECCa, a TaK)Ke BBIJBUTaTh
IIPEIITOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WHGOpPMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TmpenctaBieHus WHPOPMAIMH U HWLIFOCTPUPOBATH
pelraemMbie 3aladyd  CXeMaMH, JuarpaMMaMid, HHON Trpadukod W HX
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WHGOOPMAIIMU TIO0 KPHUTEPHUSM, MPEAIOKCHHBIM
yauTesIeM Wi cPOopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJIEHUS B COOTBETCTBHUU C
YCIOBUSMH U LETSIMUA OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pE€HHUS B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaThb MOSCHEHUS IO
XOJly PELICHUS 3aa4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3yibTaT;



e B X0Ji€¢ 00CYXXJEHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1ae€MOM TEMBI,
poO0JIeMBbl, pelIaeMoil 3a/1a4u, BHICKAa3bIBaTh UIEH, HALIEJICHHbIE HAa TIOUCK
pELICHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYXUBaTh pa3JIMuUE€ U CXOJICTBO IMO3ULIUM, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;

e IMpPEACTABIATH  PE3yAbTaThl  pPEIICHHUS  3aJadd,  OIKCIIEPUMEHTAa,
UCCIIEIOBAaHUsA,  MPOEKTa,  CAMOCTOSTENbHO  BbhIOMpaTh  (opmar
BBICTYIIJIEHUS C YYETOM 3aJ]a4 MPE3EHTALUHN U OCOOCHHOCTEN ayTMTOPUU;

e IMOHMMATh W  HCIONB30BATh  MPEUMYIIECTBA  KOMAaHIHOM |
UHAUBUAYaTbHON paOOThl MpU PEHIEHHH Y4eOHBIX MaTeMaTUYeCKHUX
3a1ay;

e IPUHUMATh LIEJIb COBMECTHOU NIEATEIHLHOCTH, MJIAHUPOBATh OPraHU3aALUIO
COBMECTHOW paboThl, pacmpenensitb BHUABI padoOT, JOTOBapUBATHCA,
o0CyXJ1aTh MPOLECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHSI HECKOJIBKHUX
JIIO/IEH;

e VyHYacCTBOBATh B TPynmnoBbIX ¢(opmax paboTel (0OCykaeHus, 0oOMeH
MHEHUSIMH, MO3TOBbl€ IITYpPMbl W JIpyTU€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLIEHHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PeryasiTuBHbIC YHHBEPCAJIbHBIC YUeOHbIE AeHiCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBIATH IUIAH, AJITOPUTM DPELICHHs 3aJadd (WU €ro
4acTb), BbIOMpaTh CHOCOO pelIeHHs] C yYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ y9€TOM HOBOW MH(GOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

e BIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJSA Ipolecca H
pe3yJsibTaTa peluieHusl MaTeEMaTUYECKOM 3a1auH;

e IMPEABUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IPH PELICHUU
3a/lauyd, BHOCHTb KOPPEKTUBBI B JIE€ATEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENLCTB, HAWJJCHHBIX OMIMOOK, BBISBJIEHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBHUE PE3YJIbTaTA JAEATEIBHOCTH MOCTABICHHOW LEJIH
U YCIIOBHSIM, OOBSICHATh PUUYMHBI JOCTUKEHUS WIA HEAOCTUKEHUS LIEIIH,
HaXOJIUTh OLIMOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATBI
K koniy oOydenus B 7 Kjacce OOydYarOUIUMCS TMOJYYUT CICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:
Yucaa v BIYUCICHUS



BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE MPUEMBI, apUMETHUECKUE
JEUCTBUS C PAIMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHUsT YKMCIOBBIX BBIPAXKECHUH, MPUMEHSIThH pa3zHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIpaXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoanTs OT 0fHOM (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BhINOTHATS TPUKUJIKY U OIIEHKY Pe3yJibTaTa BHIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJbHBIMU
MOKa3aTEeJSIMHU.

[IpuMeHsT,  NpPU3HAKK ~ JCTUMOCTH,  pa3JIO)KEHHUE Ha  MHOXHUTEIH
HATypaJIbHBIX YHUCEI.

Pemath mpakTHKO-OPUEHTUPOBAHHBIC 3aJ]ayd, CBS3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPOMOPIHUOHATBHOCTBIO BEJIWYUH, TMPOIEHTAMH, HHTEPIPETHUPOBATH
pe3yabTaThl pelieHus 3a7a4 ¢ y4éTOM OrpaHWYEHUM, CBA3aHHBIX CO CBOHMCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyeckue BbIPpasKeHU S

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSTH
e€ B Ipoliecce OCBOCHHs Y4eOHOTro MaTepuaia.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKCHUHM NpPHU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUS — 1EJOTO  BBIPAXKEHUS B MHOTOYJICH
IIPUBEICHUEM TI0JIO0OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOIOWJIEHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3l0KEHUE MHOTOYJIEHOB HA MHOXHUTEIW C IOMOUIBIO
BBHIHECEHUS 3a CKOOKM OOIIEro MHOMHWTENS, TPYNIHUPOBKH  CIAracMbiX,
npuMeHeHus! HOPMYIT COKPAIEHHOTO YMHOKEHHUS.

[TpumensaTs npeoOpa3oBaHusi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHBIX 33724
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEM C HATYypAJIbHBIMU IOKA3aTENSIMHU IS
peoOpa3oBaHUs BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

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



[IpumeHsATh rpaduyeckre METObl IPU PEIICHUN JIMHEUHBIX YPABHEHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOTro
YPAaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
IBYMsI TEPEMEHHBIMHU, MOJB3YSACh TIpapUKOM, MPHUBOJUTH MPUMEPHI PELICHUS
YpaBHEHHSI.

Pemats cucteMsl IByX JINHEWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMHU, B TOM
quciie rpaguyecku.

CocraBiAiTp M pelIaTh JUHEMHOE YpAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHHH MO YCIOBHIO 3aJadyd, HWHTEPIOPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4 MOJTYyYECHHBIA pe3yJIbTaT.

DyHKUUMA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOPIMHATaM,
CTpouTh rpaduku TUHEHHBIX QYyHKIUN. CTpouTh rpaduk QyHKIMHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUNA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxoauTe 3HaueHue QpyHKIMH 110 3HaYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBiIeHUs W aHalW3a WHGOpMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPA(QUKOB PEATbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOyuenus B 8 kJjacce OOyYarOmMICS TMOTYYUT CIICAYIOIIHE
IPEAMETHBIE PE3YIIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp30BaTh HayajapHBIE IPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCeN JIsl CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHUH, H300pakaTh JIE€HCTBUTEIIbHbIC
YyCila TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpuMeHATh MOHATHE apUPMETHUECKOTO KBAJApPAaTHOIO KOPHs, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJNB3Yysd MPH HEOOXOIUMOCTH KaJbKYJIATOD, BBIMIOJIHSITH
npeoOpa3oBaHusl BBIPAKEHUM, COJEp)KAIIMX KBaJApPaTHbIE KOPHH, HCIOIb3Ys
CBOWCTBA KOPHEWN.

Hcnonp30BaTh 3amyucy OOJBIIMX M MAJBIX YUCEN C MOMOIIBIO JI€CATHYHBIX
npoOeii u creneHei uncia 10.

AuredOpanyeckue BbIpasKeHUsI



[IpuMeHsAT, TMOHATHE CTENEHH C IEJbIM IO0Ka3aTesieM, BbINOIHATD
npeoOpa3oBaHus BRIPAXKECHU, COJIEPKAITUX CTEIIEHHU C LIEJIBIM MTOKa3aTeIeM.

BbINOMHATH TOXKIIECTBEHHBIE MPEOOPA30BaHUS PAlMOHATIBHBIX BbIpaKEHUN
Ha OCHOBE MPaBWJI JEUCTBUI HAJl MHOTOUYJIEHAMH U anreOpandyecKuMu JpoOsMu.

PackiianpiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[IpuMensaTh peoObpa3zoBaHus BHIPAKESHUM SIS pEUICHUS Pa3IuYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUA ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS M PAIMOHAIBHBIC YpPaBHEHHS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOANTH TIpOCTEHIIINE HCCIIEIOBAHUSI YPABHEHUNM M CUCTEM YpPaBHEHUH, B
TOM YHCJIe ¢ TPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIUBATh, UMEET
U ypaBHEHUE WIM CHCTEMa YpPaBHEHUW DEIICHUS, €CIIM HUMEET, TO CKOJIbKO, W
npouee).

[Tepexonuth OT clIOBECHOW (OPMYIMPOBKM 3a7auyM K €€ ajredpandeckoun
MOJCIH C TIOMOIIBIO COCTaBJICHHWS ypaBHEHUS WJIM CHUCTEMbl YpPaBHEHHUM,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJbTar.

[IpuMeHsThL CBOWCTBAa YMCIIOBBIX HEPABEHCTB IS CpPAaBHEHUS, OICHKH,
pemaTh JUHEHHbIE HEPAaBEHCTBA C OJIHOM IMEPEMEHHOM M WX CHUCTEMBI, JaBaTh
rpauuecKky0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHAJIBHBIE TOHITHS M S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYCHHMsI), OMPEACNsITh 3HaueHHe (YHKIUM MO 3HAYCHUIO
apryMeHTa, oNpeesaTh CBOMCTBA GYHKIMU 10 e€ Tpaduky.

CtpouTth rpaduKu JIeMEHTaAPHBIX (PYHKIINHA BUAA:

y = kiX, y = X2, ¥y = x3y = X, Y = VX, oIuchIBaTh CBOWCTBA YHCIOBO
bynkImu 1o €€ rpaduky.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIETYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBaATh U YIOPSAIOUYMBATH PAlMOHATIBHBIE U UPPAI[MOHAIbHBIE YHCIIA.

Boinonusate apudmMeTnueckue ACHUCTBUS C PAMOHAIBHBIMU YUCIAMU,
codeTrasi YCTHbIE U TIUCbMEHHBbIE MPUEMBI, BBIIOIHATH BBIYUCIEHUS C
UppaIMOHAIIBHBIMU YHCIIAMU.

Haxomute 3HadeHus CTENEHEH C LEIbIMH IOKa3aTeisiIMU M KOPHEW,
BBIYUCIISITh 3HAUEHUSI YNCTIOBBIX BBIPAYKEHUI.

OKpyryisiTh  I€MUCTBUTENBHBIE YHUCJA, BBINOJIHATH NPUKUJKY pe3yibTaTa
BBIUYKMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUH.



YpaBHEHUS U HEPABEHCTBA

Pewrate nuHeEVHBIE M KBaJpaTHBIE YPABHEHMS, YPAaBHEHUS, CBOIAIIMECS K
HUM, IpOCTENIINE APOOHO-PALIMOHATIbHBIE YPaBHEHUS.

Pemate cucteMsl ABYX JIMHEHMHBIX YPaBHEHHUW C ABYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBISACTCS JIMHEUHBIM.

Pemiath TeKCTOBBIE 3ajauM  alreOpamvdecKuM CIOCOOOM € TOMOIIBIO
COCTaBJICHUSI YPAaBHEHMS WUJIM CUCTEMBI JBYX YPABHEHUM C JBYMS IEPEMEHHBIMU.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBieHui (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PEILICHHUS, €CIIM UMEET, TO CKOJBbKO, U
npouee).

PemaTte nuHeWHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSIMOM, 3alMCBHIBATh PELIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemlatb  cucremMbl  JTMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSMOM, 3aMUCHIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUMA

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loka3bIBaTh CXEMaTHYECKU
pacrnojokeHne Ha KOOPJAMHATHOM TuiocKocTH TpadukoB GyHkumid Buga: y = KX, Yy
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K03 (HULUEHTOB, ONMCHIBATh CBOMCTBA (PYHKIIMH.

Crpouth M n300paXkaTh CXeMaTHUYECKH TI'padUKH KBaIpaTUUYHBIX (YHKIIUH,

OINMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpadukam.

PacrioznaBaTh kBagpaTuyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YucioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccun

PacrioznaBaTh apuMeTHUECKYyI0 W TEOMETPHUECKYI0 TMPOTPECCHUU TpH
pa3HbIX crlocobax 3aaHusl.

BbIMONHATS  BBIYHCICHHUS C HUCHOJB30BaHWEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakaTth 4YieHBI TMOCIEIOBATEIHPHOCTA TOYKAMU Ha KOOPAMHATHOM
IJTIOCKOCTH.

Pemate 3agaum, CBsI3aHHBIE C YHUCJIOBBIMHM MOCIEI0BATEIbHOCTAMH, B TOM
qHCIIe 3a/1a4u U3 PeabHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYIATOpA, UG POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0
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8 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | IpakTiueckue (ungposrbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
1 [ToBTOpeHnue, o6o0IICHNE, 4 bubmmoreka [{OK
cUCTeMaTH3alus 3HaHHWi 7 Kiacca https://m.edsoo.ru/7f417af8
bubmmoreka [{OK
2 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m. edsoo.ru/7f417af8
3 Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXWICH https://m.edsoo.ru/7f417af8
5 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
6 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
7 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 https://m.eds0o.ru/7f417af8
bu6mmoreka [JOK
J PyrKuuH. OCHOBHEIE NOHATHS S https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 Dyniyn. TucioBbIe GyHKINH ; https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
1 TosTopenue 1 0600menue 6 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0 https://m.edsoo.ru/7f417af8
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [ToBTOpenue, 06001IeHNE, cCCTEMaTH3aLUs 4 1 bubnuorexa [JOK
3HaHUM 7 Kiacca https://m.edso0.ru/7f419d08
5 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
3 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
5 VY .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 O 16 1
Y https://m.edso0.ru/7f419d08
7 YucoBble HOCIEA0BATEIBHOCTH 15 1 Etiiﬂ;l:::(izggﬁ £419408
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
8 . 18 1
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Anrebpa: 7-i kiacc: 0a30BBI ypOBEHb: YUEOHUK. 15-¢ u3ganue, nepepadboTaHHOe
| MakapsraeB FO.H., Munmox H.I'., Hemkxo K.U. u apyrue; nox pen. TensikoBckoro
C.A. M.: Ilpocsenienue, - 2023.

Anrebpa: 8-i kiacc: 0a30BBI ypOBEHb: YUEOHUK. 16-¢ u3ganue, nepepadboTaHHOe
| MakapsrueB FO.H., Munmox H.I'., HemkoB K.U. u apyrue; nox pen. TensikoBckoro
C.A. M.: TIpocsemienue, - 2023

Anrebpa: 9-i kiacc: 0a30BbI ypOBEHb: YUCOHUK. 15-¢ u3ganue, nepepadboTaHHOe
| Maxkapsrues FO.H., Munmox H.I'., HemkoB K.U. u apyrue; nox pen. TensikoBckoro
C.A. M.: TIpoceemenue, - 2023.

BepositHocTh M craTuctuka: 7-9-e knacchl: 0a30BbIil ypOBEHb: yUeOHHK: B 2
yacTsax / Beiconkuit U.P., Smenko W.B.; mox pen. Amenko M.B. M.: IIpoceemienue, -
2023

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Anrebpa. 7-9 knacc: moypounble mianbl no yueOHuky FHO.H. MakaperueBa, H.T.
Munmrok, K.M. Hemkoga,, C.b. CyBopoBoii / aBT.-cocT. T.1O. Qromuna, A.A. MaxoHuHa.
— Bousrorpan: Yuurens, 2011

Anre6pa. 7-9 kiaccel: pa3BepHYTOE TEMaTHYEeCKOe IMJIaHMPOBAaHUE IO MPOrpamMme
10.H. MaxkapsrueBa / aBT.-cocT. JI.A. Tanununa. — Bonrorpan: Yuutens, 2012.

Anrebpa 7-9 kmacc. 3amaHus Uit OOy4YeHHS ¢ PA3BUTHSA  ydYalIUXCA. /
Jle6enunneBa E.A., benenkoa E.}O. — M.: UnTemtexkt-nientp, 2013.

Junaktuueckue wmatepuanbl mo anreope: 7-9 kmacc / JLLM. 3BaBuu, H.B.
JpsikonoBa. — M.: Dk3amen, 2013.

CaMocTosITeNbHbIE U KOHTPOJBHBIE PaldOTHI Mo anredpe ans 7-9 kmacca. — 8-e
uznanue, ucnp. u gomn. / EpmoBa A.Il., T'omo6opoapko B.B., EpmoBa A.C. — M.:
NJIEKCA, 2013.

Anre6pa. 7-9 knaccol. Tpenaxep. TemMaTudeckue TeCThl M UTOTOBBIE PabOTHI / IO
penakiueit .. JIsicenko, C.1O. Kynabyxosa. — PoctoB-Ha-/{ony: Jlernon, 2013.

KonTtponsusie u3mepurensusie mMarepuansl (KMM) mo anrebpe: 8-9 kiaccer /
I0.A. I'mazkoB. — M.: Dk3ameHn, 2014.

Maremaruka. BepossTHOCTh U craTucTHKA: 7-9-¢ Kitacchl: 6a30BBIM YPOBEHB / 0T
pen. U.B. Awmenxo. — M.: [Ipocsemenue, 2022.

Kpyxoxk o Teopun Bepostaocteii / U.P. Boicoukuit. M.: MITHMO, 2017.

Kombunaropuka / Packunra 1.B., [llanoanos A.B. M.: MITHMO, 2020.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
bubaunoreka IOK https://m.edsoo.ru
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