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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3YyUEHHUE IPYTUX AUCLUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJKEHUsT 00pa30BaHus U B MMOBCEAHEBHOM XU3HU. PazBuTHe y 00y4arommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alnreOpamuecKux
abCcTpakiMii, ciocobe OTpa)KeHUs MaTeMaTUYECKON HAyKOM SBJICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAYyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yrBepkaAeHUA. OCBOCHHE Kypca alreOpbl 00eCcIIeYnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHU WCIOJB3YIOT JEAyKTHBHBIE U
WHIYKTUBHBIC PACCYXKICHHsI, 0000IICHNEe U KOHKPETH3AIHI0, a0CTparupoBaHUE U
aHasornto.  OOyueHue  anredpe  mpeamnojaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITEJIbHOW ~ JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs pealn3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B cTpyktype mnporpammel ydeOHOro Kypca «Airedpa» sl OCHOBHOI'O
o01iero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJIEP)KAaTEIbHO-METOINYECKUE
auHUK: «Yucna u BbIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxpas Hu3 3TUX coAepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUs Kypca, B3aUMOAEHCTBYS €
ApPYTUMHU €ro JUHUAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OOy4arolIumcs
HOPUXOJUTCS JIOTUYECKU PACCYXkJaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTMKM, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTHYeCKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBIAJACHHUIO 00yYaIOMIMMHUCS
OCHOB  YHHBEPCAaJbHOTO MaTemaTrhuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «YMcna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTHYECKOT0 MBIIIICHUS, (OPMUPOBAHUIO YMEHHS TOJIB30BAThCS ANTOPUTMAMHU, a
TaKXe MPHUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMH WM HPPALMOHAIBHBIMH YHCIaMH, (OPMHpPOBAHHEM



IIPEACTABICHUA O JEUCTBUTEIBHOM 4YHCJIE. 3aBEpIICHUE OCBOEHUS YHUCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 001IeMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (hOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUECHUE MAaTEMaTHUKU KaK
A3bIKa JJIA TOCTPOCHUS MAaTeMaTHYeCKUX MOJIeNel, OINUCaHUud MPOLECCOB U
ABJIIGHUNA peanbHOro Mupa. B 3agaunm oOydeHus anredbpe BXOASAT TakxkKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOO0XOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
JNeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MATEMATUYECKOMY TBOPUYECTBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromMUMHCS 3HAHUN O (YHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsSI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3ydyenune Mmarepuana CrHocoOCTBYET Pa3BUTHIO Y OOy4YaIOIIHXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeJICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna # BBIUKCICHUS», «AnreOpandeckue BbIpRXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yduebHOro Kypca «Anredpa» orBoautcs 306 dyacoB: B 7 Kiacce
— 102 yaca (3 yaca B Hegento), B 8 kinacce — 102 yvaca (3 yaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA

7 KITIACC

Yucsia v BbIYUCTICHUS

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXOJ OT OJAHOW (POPMBI 3aIUCU
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPAaBHEHUE,
yIOPSIOYMBAHUE  pAlMOHAIBHBIX 4Yuceld. Apudmeruueckue ACHUCTBUS C
palMOHANIBHBIMUA YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeJesieHne, peoOpa3oBaHue
BBIPKCHUH HA OCHOBE OIPEICIICHUs], 3alUCh O0IbITUX unces. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOU U JpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIE 33a/1aud Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIMMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM  4Yucle TpsMas ©  oOpaTHas
MPONOPILIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUS

IlepeMeHHbIE, YNCTOBOE 3HAUYECHHUE BBIPAKEHUS C EpeMEHHOM. JlomycTumblie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BETMUYMHAMU B BUJIE
¢dopmyibl. Beraucnenus o gopmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPaBUIIA PACKPBITUS CKOOOK M MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIeHbl. CTeneHb MHOroujaeHa. CloKeHHe, BBIUYUTAHUE,
YMHOKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaapar pa3HocTH. DopMyrna pa3HOCTH KBaJpaToB. Pa3noxeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb YpaBHEHMS, IpaBUJIa MPeoOpa3oBaHMs YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YMCIO KOPHEU JMHEWHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHeHHU. CocTaBieHUWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Pemenne TeKCTOBBIX 33/1a4 ¢ MOMOIIBIO YPAaBHECHUM.

JluneitHOE ypaBHEHHE C JBYMS NEepeMeHHBIMH U ero rpaduk. Crucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOoM TMoACTaHOBKH. I[Ipumepsl perieHus TEKCTOBBIX 3aJad € MOMOIIBIO
CHCTEM YpABHEHUM.

DyHKIUA



Koopaunara Toukn Ha npsmoil. YucnoBele TpoMeKYyTKU. PaccTosiHue Mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHas cuctema koopaunar, ocu OX u Oy. AOcuucca u opauHaTa
TOYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. I'paduk
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn
y = [x|. I'paduyeckoe pelieHre JTUHEHHBIX ypaBHEHUH M CHUCTEM JIMHEWHBIX
YPaBHEHUM.

8 KJIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHp u3 uwucia. lloHstue 00 wuppanyoHAILHOM YHCIIE.
Jlecatuunble MpUOIMKEHUS] UppallMOHATbHBIX uncesl. CBoMCTBA apuMETUUESCKUX
KBa/IPATHBIX KOPHEHW M WX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CrteneHb C LENbIM MOKa3zaTesneM U €€ cBoricTBa. CTaHIapTHAS 3allKCh YKCIa.

AJire0panyvecKne BbIPAaKeHUSs

KBagpaTHblii  TpEXwieH, pa3lIOKEHHE  KBaJpaTHOTO TpEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi apoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JIEJIeHHe anredpandeckux Apooeil.
PanronanbHbie BEIpXKEHUS 1 KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPABHEHUS.

I'paduueckas unaTEpTIpeTalius ypaBHEHUN C IByMsI MIEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JByMs NEPEMEHHBIMU. lIpuMepbl pemeHuss CucTeM
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUN

[Torsitne Qynkmuu. OO6nacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB QYHKIIUH, OTPAXKAIOIINX peabHbIE MPOIECCHI.



OyHKIMY, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, UX rpaduku. ®yHKmun Y = X2, Y = X3, y = Vx, y=|x|. Tpaduaeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanmonanbHbie ynciaa, UppallMOHAIBHBIC YKCIIa, KOHEYHbIE U O0€CKOHEYHBIC
JecATUYHbIE TpoOou. MHOXKECTBO AEHCTBUTEIBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUYHbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHCEN, apudmeTuyeckue JeUCTBHUS ¢
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTH TPOILIECCOB B
OKpPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucen. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHne ypaBHEHUMN, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anreOpanyecKuM METOIOM.

VYpaBHeHUEe ¢ ABYyMsI NIEPEeMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHHH C IByMs IIEPEMEHHBIMU. Perienne cucrem JByX ypaBHEHHM,
OIHO M3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpoi cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuMHENMHBIX HEPABEHCTB C OJHOM mepeMeHHOH. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUA

KBagpatnunas ¢ynaknusa, e€ rpaduk m cBoiicTBa. [lapaboma, kKoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MapaOOIThI.

Ipaduxu gynxmit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |X| u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpeccHu



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

Apudpmernyeckas U reomerpuueckas mnporpeccuud. PopMynbl N-TO 4djieHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

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



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBJIEHUEM HMHTEpPECA K NPOLLIOMY M  HACTOSIIEMY POCCHUICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCHICKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJIb30BAHUIO ITHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO O00S3aHHOCTEH Irpak/laHWHA U peau3aliu ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBS3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B PpEIICHUM IPAKTUYECKUX 3aJad
MaTE€MAaTHYECKON HAIMpPaBJIE€HHOCTH, OCO3HAHMUEM BaXKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUH, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTaluell B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4dHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTUYECKONM HayKd Kak cdepbl UeI0BEUYECKOU
NESATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTUS LIMBHJIM3ALMU,
OBJIAJICHUEM S3bIKOM MAaTEMaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECaxX CBOETO
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B O00JJACTH COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IOCJIEACTBUI i OKpYXalolleld Cpenbl, OCO3HaHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTuX JoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEH, MOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U ABJICHUIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble DPEIICHUS U JACUCTBUS, (QOpMyTHUpOBaTH M OICHUBATH PUCKH H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBU:
BBIABJISAITH W XApPaKTEPU30BaTh CYLIECTBEHHbIC IIPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHSTHA, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYITHPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS JIJ1s1 000OIIEHUS M CPABHEHUS, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;
BOCIIPHHUMATH, (HOPMYIUPOBATH U MIPEOOPA30OBHIBATEH CY)KICHUS: YTBEPIUTEIHHBIC
U OTpHUIIaTeNIbHbIC, €AMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIE;
BBIABJISAITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aHUMOCBA3W M TNPOTUBOPEYUS B
dakTax, JAaHHBIX, HAONMIOJCHUSAX WU YTBEPXKICHUSIX, Npeiaratb KpPUTEPUH s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;



JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUY;

pa30upaTh Jl0Ka3aTelIbCTBA MAaTEMAaTHUYECKUX YTBEpPXKACHHM (IIpsMble H OT
MPOTUBHOIO), NPOBOAUTH  CAMOCTOSITEJILHO  HECJOXKHBIE  JIOKa3aTesIbCTBa
MaTeMaTu4eckux (hakTOB, BBICTPAUBATH apryMEHTAlLUIO, MPUBOAUTH IMPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh cOCcO0 pelleHus yuyeOHOU 3ajaur (CpaBHUBATh HECKOJBKO BapHAHTOB
peuieHusi, BbIOMpaTh HauOoyiee MOAXOASIIUA C YYETOM CaMOCTOATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciieoBaTeabckue 1eiiCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK HMCCJIENOBATENbCKUM WHCTPYMEHT IIO3HAHMS,
dopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
CaMOCTOSITEJIbHO YCTaHABIMBAaTh HMCKOMOE W JAaHHOE, (OPMHUPOBATH TUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAMUTH MO CAMOCTOSITEIBHO COCTABIEHHOMY TUIAHY HECJIOKHBIA KCIIEPUMEHT,
HEOOJBIIOE HCCIEOBAaHUE MO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOIo
00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

CaMOCTOSATEIbHO (QOopMyNIHpOBaTh OOOOIIEHHS M BBIBOJALI 10 pE3yJbTaTaM
NPOBENEHHOTO  HAONMIOJIEHUs,  MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TIpollecca, a TaKKe BbIIBUTATH
NPEINOJIOAKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh  HEJOCTATOYHOCTH W HM30BITOYHOCTH  MHGOpMAIMM,  JaHHBIX,
HEOOXOMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh,  aHAJIM3UPOBATh,  CHCTEMATH3UPOBaTh W MHTEPIPETUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPE/ICTABICHHUS;

BBIOWpaTh (HOpMy MpeACTaBICHHUS HWHPOPMAIMH W WIUIIOCTPUPOBATH pelIaeMbIe
3aJlayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoil M 1X KOMOWHAIIUSIMH,

OLIEHMBATh HAJA&KHOCTh MH(OPMALIUU 110 KPUTEPUSIM, HPEUIOKEHHBIM YUYUTEIEM
WK c(HOPMYIHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPHMHUMATh U (POPMYJIHPOBATH CYXKAECHUS B COOTBETCTBHHM C YCIOBUSIMU H
HeasiMU OOLIEHUs, SICHO, TOYHO, IPAaMOTHO BBIPAaXKaThb CBOK TOYKY 3pEHHUS B
YCTHBIX U INMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY PELICHUsS 3a/auH,
KOMMEHTHPOBATh NOJy4YEHHBIN PE3yJIbTaT;

B XoJe OOCYXJEHHs 3a/laBaThb BOIPOCHl IO CYHIECTBY OOCYKIAE€MOMl TEMBI,
npoOJieMbl, pelmaeMod 3aJaud, BBICKA3bIBATh WJEH, HALIEJCHHBIE HA IOUCK
pELIEHMs], CONOCTABIIATh CBOM CYXACHHS C CYXACHUSIMHU JAPYTHMX YYaCTHHUKOB



nuasnora, oOHapyKHBaTh pa3IM4Me U CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (dopme
dbopMynUpoBaTh pa3HOTIACHs, CBOM BO3PAXKEHUS;

MPEACTaBISATh PE3YJNbTaThl pPEIICHUs 3aJlauyd, SKCIEPUMEHTa, HCCIEeI0BaHUS,
MIPOEKTA, CaMOCTOSITEIbHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM 3a1ay
MPE3CHTAIIMU U OCOOCHHOCTEH ayIuTOPUH;

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM W WHAWBUYAIbHON
paboOTHI NP PEIICHUU YUeOHBIX MaTEMAaTUUYECKUX 3a/1aY;

MPUHUMATh 11€JIb COBMECTHOM JI€ATENIbHOCTH, IIJIAHUPOBATh OpPraHU3aAIUI0
COBMECTHOU paboThl, pacmpeacisTh BUABI pabOT, TOroBapuBaThCs, O0OCYXKIATh
poILIeCcC U pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX ¢dopmax paboThl (0OCyX)aeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JPYTHE), BBHITIOIHATH CBOIO YacCTh Pa0OThl U KOOPJUHUPOBATH
CBOM JICUCTBUS C JPYTMMHU UICHAMH KOMAaH/bI, OIICHWBATh Kaue€CTBO CBOETO
BKJIaJla B OOMIMNA TPOIYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH
B3aUMOJICHCTBHUS.

PerynsiTuBHBIE YHHBepPCAJbHbIE YUeOHbIE TelCTBUSA

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a/layd (UJIU €ro 4acTh),
BBIOMpaATh CrMoco0 penieHus ¢ y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUpPOBaTh W KOPPEKTUPOBATh BAPUAHTHI PEIICHUU C
y4€TOM HOBOI HH(OpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII HHTEJJIEKT:

BJIQJIETh CHOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJII TIpollecca M pe3ylibrara
pElIeHHs] MaTeMaTHYeCKOM 3a/1auu;

NpPEeIBUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpHU PEIICHUU 3a]ayH,
BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH TOCTABICHHON UEIU H
YCIIOBUSM, OOBSCHATH IPUYUHBI TOCTHXKEHUSI WIIH HEAOCTIKEHUS 1EJIH, HAXOAUTh
omunOKy, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYarolIMICS TMOJTYYUT CIEAYIOIIHNE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

BoinonHsATh, coyeTass yCTHbIE W TMHUCbMEHHbBIE TPUEMBI, aprU(PMETHUYECKUE
JEUCTBUS C PAIMOHAIIBHBIMU YHCIIAMHU.



HaxonuTh 3Ha4YeHUsT 4YHCIOBBIX BBIPAKECHUHN, MPUMEHSITH pPazHOOOpa3HbIC
crocoObl M MPUEMBI BHIYUCIICHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUMU, COJEpIKALTUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoanTs OT 0fHOM (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSAOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyIJIsTh yncna.

BhINOTHATS TPUKUIIKY U OLIEHKY pe3yJibTaTa BHIYMCICHUM, OLICHKY 3HAUCHU N
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKa3aTEeJSIMHU.

[IpuMeHsT,  NpPU3HAKK ~ JACIMMOCTH,  PA3JOKEHUE HAa  MHOXUTEIU
HATypaJIbHBIX YHUCEI.

Pemath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]ayl, CBS3aHHBIC C OTHOIICHUEM
BEJIMYUH, TPOMOPIHUOHATBHOCTBIO BEJIWYWH, MPOICHTAMU, WHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7a4 ¢ y4éTOM OrpaHWYEHUN, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AuireOpanyeckue BbIpasKeHU

Hcnonb3oBaTh anreOpandyeckyro TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSTDH
e€ B Ipoliecce OCBOCHHs Y4eOHOTro MaTepuaa.

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

BoeimonHaTh  mpeoOpa3oBaHUS — IENOTO0  BBIPAXEHUS B MHOTOWICH
IIPUBEICHUEM TI0JIO0OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

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

OcyliecTBasATh Pa3l0KEHUE MHOTOYJIEHOB HA MHOXHTEIH C IOMOIUIBIO
BBHIHECEHUS 3a CKOOKM OOINEro MHOXUTENS, TPYNIHUPOBKH CJIaraeMblX,
npuMeHeHus1 HOPMYJT COKPAIEHHOTO YMHOKEHHUS.

[TpumensaTs npeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS PA3IMYHBIX 3a7a4
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATYpPAJbHBIMU MOKA3aTEISIMH IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OJAHOM IEPEMEHHOW, NMPUMEHSS IpPaBUJIA
nepexojia OT UCXOJAHOTO YPaBHEHUS! K paBHOCUIILHOMY emy. [IpoBepsTh, siBiseTcs
JIM YUCJIO KOPHEM ypaBHEHUS.

[TpumensTh rpaduueckue METOJIbI MPU PEIICHUH JTUHEUHBIX YPABHEHUUN U UX
CUCTEM.



[lonOupaTe mpuMepbl Map 4YHCEN, SBISIOMIUXCS pPEIICHUEM JHHEWHOTO
YpaBHEHUS C ABYMsI TICPEMECHHBIMU.

CtpouTh B KOOpAWHATHOW IJIOCKOCTH TpaduK JIWHEHHOTO YpaBHEHHS C
JIBYMS TICPEMEHHBIMH, TOJB3YACh T'PaQUKOM, TPUBOIUTH TPUMEPHI PEIICHUSI
ypaBHEHHUSI.

PemaTh cucTeMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quclie rpaQuuecKu.

CocTaBnsaTh W pemiath JTWHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUN 1O YCIOBHIO 3aJa4yd, HWHTEPIPETHPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ]a4M MOJIYYCHHBIA Pe3yNbTaT.

DyHKUUHA

N300paxaTh Ha KOOPAMHATHOHN MPSIMOIN TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJAMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aMTUCHIBATH YHCIOBBIC MPOMEXKYTKH HA
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPJIMHATHOW TUIOCKOCTH TOYKH TIO 33JlaHHBIM KOOPIMHATAM,
CTpouTh rpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIMHN y = [X|.

OnuceiBaTh € TIOMONIbIO (QYHKIHMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, 1I€HA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxoauTe 3HaueHne QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBIeHUs W aHalW3a WHGOpMAINH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIINIO U3 TPA(QUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOyuenns B 8 kJjacce 0OyJaromMICS TIONYYUT CIICIYIOIIHE
IPEIMETHBIE PE3yTbTaTHI:

Yucia 1 BHIYUCICHUA

Hcnonb3oBaTh HaYallbHBIE TPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YUCell JJIsi CPAaBHEHUS, OKPYTJICHUS M BBIYUCICHHUH, N300pakaTh JEHCTBUTEIHHBIC
YyCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpumensaTs mOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOAHUTHh
KBaJIpaTHBIE KOPHU, UCIOJIb3YS MPU HEOOXOAMMOCTH KaJbKYJSTOP, BBITIOJHATH
npeo0pa3oBaHusl BBIPAKEHUHN, COACPKANIUX KBAJAPATHBIE KOPHH, WCIOJIb3YS
CBOWCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OOJBIIUX W MAJBIX YUCENT C MOMOIIBIO JTECITHYHBIX
npoOeii u creneHel yucna 10.

AuredOpanyeckue BbIpaKeHUA

[IpuMeHsAT, TOHSTHE CTEMEeHW C IIeJIBIM TIOKA3aTelieM, BBITIOIHSTh
npeoOpa3oBaHus BRIPAKECHHI, COIEPIKALINX CTETICHH C LENBIM TIOKa3aTeeM.



BBIMOTHATE TOXAECTBEHHBIE MpPeoOpa30BaHUS PAIMOHAIBHBIX BBIPAKEHUHN
Ha OCHOBE MPaBWJI JCHCTBUI HAJl MHOTOYJICHAMH H aNTreOpandecKuMu ApOOsSMH.

PackitanbiBaTh KBapaTHBIN TPEXWIEH HA MHOKUTEIIU.

[TpuMeHATh peoOpa3oBaHusl BRIPAKCHHN ISl PEIICHUS Pa3TUYHbIX 3a/1a4 U3
MaTEeMaTHKH, CMEXHBIX MPEAMETOB, U3 peaTbHON MPAKTUKH.

YpaBHEHUS ¥ HEPABEHCTBA

Pemare nuHeliHble, KBaJpaTHBIE YpPaBHEHUS W PAIMOHAIBHBIC YPaBHEHHS,
CBOJISAIIIMECS K HUIM, CUCTEMBI IBYX YPaBHEHUI C IByMsI IEPEMEHHBIMHU.

[IpoBoAMTH MpOCTEHIIIME UCCIENOBAHUS YpAaBHEHUN M CHCTEM ypaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpapUUecKux MpeAcTaBIeHU (yCTaHABINBATh, UMEET
J¥ ypaBHEHWE WM CHUCTeMa ypaBHEHUH PEIICHHUs, €CITU UMEET, TO CKOJBKO, W
npouee).

[lepexoauTh OT CIOBEeCHOW (QOPMYTUPOBKH 3aaauu K e€ anreOpandeckoi
MOJICTH C TIOMOIIBIO COCTABJIICHWS ypaBHEHUS WIM CHUCTEMBl YypaBHEHHH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33724y MOJTyUYEeHHBIA Pe3ybTarT.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB Ui CPAaBHEHHS, OICHKH,
pelaTs JIMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHON M WX CHCTEMBI, JaBaTh
rpauuecKky0 WILITIOCTPAIlMI0O MHOKECTBAa pEIICHUN HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUHA

[lonumaTe ¥ UCMONIB30BaTh (DYHKIIMOHAJIBHBIE TOHSATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAUYEHHUsI), ONPEACNATh 3HaueHHEe (YHKUHUHU 1O 3HAYEHUIO
apryMeHTa, oNpeessaTh CBOMCTBA GYHKIMU 10 €€ Tpaduky.

Crtpouth rpaduku JIeMEHTAPHBIX (PYHKIIUHA BUAA:

y=k/x, y=x2, y = x3,y = [x, y = VX, OHCHIBaTh CBOICTBa UHCIOBOIL

dbyakum 1o e€ rpaduxy.
K koHmy oOyueHus B 9 kJjacce OOYyYarOIMMICSA TMOJIYyYUT CICAYIOIIHE

MPEIMETHBIE PE3YJIHTATHI:

Yucjia 1 BLIYUCTIEHUS

CpaBHUBATH U YOPSIAOUYUBATH PAIIUOHATIBHBIE U UPPAIllMOHAJIBHBIC YU CIIA.

BeimonuaTe  apudmMeTHUeCKHe JACHCTBHS C PAIMOHAIBHBIMH  YHCJIAMH,
coyerass YCTHbIE W TMUCbMEHHBIC NPUEMBI, BBINOJHATh BBIUMCICHUS C
HUPPALMOHAITBHBIMU YHCIIAMH.

HaxonuTe 3HadeHus CTENEHEW C MEJIbIMH TOKa3aTesiIMU MW KOPHEW,
BBIUMCIISITH 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraaTh JEUCTBUTENbHBIE YKCIA, BBIMOJHATH MPUKUIAKY pe3yJbTaTa
BBIUKMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemarhs nuHEHbIE M KBaJApaTHBIC ypaBHCHMS, YPaBHEHUS, CBOJASIIHUECA K
HUM, TIPOCTEHIIINE APOOHO-pAlIMOHAILHBIE YPAaBHEHUS.



Pemate cucrteMsl ABYX JIMHEHMHBIX YPaBHEHHUW C ABYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABIISIETCS JIUHEHHBIM.

Pemiath TeKCTOBBIE 3ajauM alreOpamvdeckKuM CIOCOOOM €  TMOMOIIBIO
COCTaBJIEHUSI YPAaBHEHUS WJIM CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMMU.

IIpoBOaUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE€ C IPUMEHEHUEM rpadUuyecKuX MpecTaBleHui (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHHUM PEIICHHMs, €CIM UMEET, TO CKOJBKO, U
rnpouee).

PemaTte nuHeNHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300paxkaThb
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSIMOM, 3alMCHIBATh PEUIEHHWE C MOMOILBIO
CUMBOJIOB.

Pemlatb  cucremMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPABEHCTBO, H300pakaTb pELIEHUE CHUCTEMBI
HEPaBEHCTB Ha YMCJIOBOW MPSMOM, 3aMUCHIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEILIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUMA

Pacno3naBath (GyHKIMM HM3y4eHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKH

pacrojoKeHHe Ha KOOPIHHATHOMN TIOCKOCTH TpadukoB GyHkumil Buga: y = KX, Yy
=kx+b,y=k/x,y=ax2 + bx + ¢, y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT
3HAYCHUH KOA(PPHUIIMEHTOB, OMMCHIBATH CBOMCTBA ()YHKIIHIA.

Crpouth M n300pakaTh CXeMaTHUYECKH T'padUKH KBaIpaTUUYHBIX (YHKIIUH,
OIMKCHIBATh CBOWMCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

PacrioznaBaTh KBagpaTHyHyr0 QYHKIHIO 1O (GOpMyse, TPUBOIAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YucaoBbie M0CJI€10BATEIbHOCTH U MPOTrPecCUun

PacrioznaBaTh apuMeTHUECKYyI0 W TEOMETPHUYECKYI0 TMPOTPECCUU TPH
pa3HbIX crlocobax 3aaHusl.

BbIMONHATS  BBIYHCICHHUS C  HUCIOJB30BaHMEM (OpPMYyT n-ro 4ieHa
apu(PMETUIECKON U TEOMETPUUECKON TPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh YiI€HBI TMOCIEIOBATEIPHOCTH TOYKAMHU Ha KOOPAMHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHUCJIOBBIMHM MOCIEI0BATEILHOCTAMH, B TOM
qHCIIe 3a/1a4i U3 PeabHOM KU3HU (C UCIOJIB30BAHUEM KaJbKYIATOpA, IHUGPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuectBo

yacoB

Bcero

Kontp
padoTsI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbIE

pecypchbl

Buabl gesiTeIbHOCTH 00y4aKOIIUXCS €
yueToM padoueil mporpaMmMsl
BOCIIUTAHUS

Ymciaa ¥ BEIYMCIICHUS. PaHI/IOHaJ'IBHBIe
qucia

25

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

CucremaTu3npoBath U 00Oramarh
3HaHUs1 00 OOBIKHOBEHHBIX U
JEeCSITUUHBIX Apo0six. CpaBHUBATH U
yHOpsAA0YUBaTh Apo0H,
npeoOpa3zoBbIBast MPU HEOOXOIMMOCTH
JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCATHYHBIC, B
YaCTHOCTHU B OECKOHEUHYIO AECATUYHYIO
npoOb. [IpuMeHaThs pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BHIYUCTICHUS
3HAYCHHUI TPOOHBIX BRIPAKEHUH,
coJiepKaluX OOBIKHOBEHHbBIE U
JECSITUUHBIE TPOOH: 3aMEHSTh MPU
HEOOXOJUMOCTH JIECATUYHYIO TPOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO
JECSITUUHOM, IPUBOIUTH BBIPAKEHHUE K
dopme, Hanbosiee ynoOHOM 11t
BBIYHCIICHUH, TPe0Opa30BbIBAThH
JIpoOHbBIE BBIPAXKEHUS HA YMHOKEHHUE U
JeJIeHne AeCATUYHBIX Ipo0eil K
JNEHCTBUAM C LIETTBIMU YUCIIAMHU.
[TpuBOIUTE YKMCTIOBBIE 1 OyKBEHHBIE
MIPUMEPHI CTENIEHU C HaTypallbHBIM
nokasaresem, OOBbsCHSA 3HAYCHUS
OCHOBAHUS CTENICHH U TIOKAa3aTeNs
CTETIeHH, HAXOUTh 3HAUCHUS CTETICHEH
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BUJa a n (a — m000e paroHaIbHOe
YHCJIO, N — HATypaIbHOE
yucio).[loHumaTe cMbICI 3amucu
0O0JIBIINX YUCEJI C IOMOIIIbIO
JIECATUYHBIX ApOoOeH U cTeneHe yncia
10, npUMEHSATh UX B peaJIbHbIX
cutyarusx. [[puMeHsITh IpU3HAKT
JIEITUMOCTH, Pa3JIOKEHUSI HA MHOKUTEITU
HATypaJIbHBIX 4Hcen. Pemrars 3aqaun Ha
YaCTH, MPOIICHTHI, TPOTIOPITUH, HA
HaxoXXJIeHue apoOu (TIPOIIeHTa) OT
BEJIMYHMHBI M BEJTMIHHEI 110 €€ IpoOH
(mporeHTy), 1podu (TIpoIIeHTa),
KOTOPBIA COCTABJISICT OJIHA BEJIMUYHNHA OT
npyroit. IlpuBoauts, pa3dbuparts,
OIICHUBATh Pa3JINYHbIE PEIICHHUS,
3alKCH pellIeHU TEKCTOBBIX 3a/1au.
Pacnio3naBaTh 1 OOBSICHSTDH, OIUPASIChH
Ha OTpeeeHUs, PSMO
MPONOPLHOHANIbHBIE U 00paTHO
MIPOMOPLUHUOHAIIBHBIE 3aBUCIMOCTH
MEX1y BEJIMYUHAMU; IPUBOAUTH
MIPUMEPHI 3TUX 3aBUCUMOCTEHN U3
pealbHOTO MUPA, U3 APYTUX YUeOHBIX
npeaMeToB. Pemats mpakTuko-
OPUEHTUPOBAHHBIE 33/1a4K HA JPOOH,
MPOLIEHTHI, IPSIMYIO U OOPATHYIO
PONOPUHUOHAIBHOCTH, TPONOPIIUI

Anre6panqec1<He BbIPAKCHUA

27

bubnuoreka [IOK
https://m.edsoo.ru/7f415b90

OBnazeTs anredpandeckoi
TEPMHUHOJIOTUEW U CUMBOJIMKOM,
MIPUMEHSATH €€ B IPOLIECCE OCBOCHHUS
yueOHoro Marepuana. Haxonuts
3HaYeHUs] OYKBEHHBIX BBIPAKEHUI MpU
3aJJaHHBIX 3HAYCHUSX OYKB; BBITIOJHSTh
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BBIUMCIICHUS 110 popmynam. BeIIOTHATH
npeoOpa3oBaHus 1EJI0T0 BHIPAKEHUS B
MHOT'OYWICH ITPUBCACHUCM HOI[O6HI)IX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.
BrimonaaTe YMHOXCHUC OJHOYJICHAHA
MHOTI'OYJIEH U MHOI'OYJICHA Ha
MHOTOYJIEH, IPUMEHSATH POPMYIIbI
KBaJipaTa CyMMBI U KBaJpaTa pasHOCTH.
OcymiecTBIATh pa3ioKeHue
MHOTOYJICHOB HA MHOKUTECIIU HYTGM
BBIHECEHHUS 32 CKOOKHU 00111eT0
MHO>KUTEJIS, TPUMEHEHUs (POPMYIIbI
Pa3HOCTH KBaJpaToB, (hopmy
COKpaIEHHOr0 yMHOXkeHUs. [[pumMeHsTh
npeoOpazoBaHNe MHOTOWJICHOB IS
pellleHrs pa3INyYHbIX 3a7a4 U3
MaTEeMaTHKH, CMEKHBIX MPEIMETOB, U3
peanbHON MPAKTUKU. 3HAKOMUTHCSA C
HCTOpHUEH pa3BUTHSI MaTEMaTHKU.

ypaBHeHI/IH 1 HCPABCHCTBA

20

bubmorexa [IOK
https://m.edsoo.ru/7f415b90

Pemiate nuHeliHOE ypaBHEHHE C OJTHOU
MepEeMEHHOM, MPUMEHSIS TTpaBUIIa
nepexojia OT UCXOIHOTO YpaBHEHUS K
PaBHOCUJIILHOMY €My 00Jiee TPOCTOTO
Buja. [IpoBepsTh, IBISETCS TN
KOHKPETHOE YHCII0O KOPHEM YPaBHEHHS.
[TonOupate nmpuMepsI Map Yrcell,
SIBJISIFOLITAXCSI PEIICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.
CTpouTh B KOOPAUHATHOMN MJIIOCKOCTH
rpaduk TUHEHHOTO YpaBHEHUS C ABYMS
MIEPEMEHHBIMH; TOJB3YACh IpauKom,
MPUBOJAUTH MPUMEPBI PELICHUS
ypaBHeHus1. Haxonute perienue
CHUCTEMBI JBYX JIMHEHHBIX YPAaBHEHUI C
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ABYMS ICPEMCHHBIMU. CocTaBiaTh U
peumiaTh YpaBHCHHUEC UJIU CUCTCMY
YpPaBHEHUH IO YCIOBUIO 33J1a4H,
HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTCKCTOM 3aJauu HOJIy‘IGHHI)If/'I
pe3ynbTar

Koopaunatse! u rpaduku. OyHKIIIH

24

bu6mmoreka [IOK
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N306paxaTh Ha KOOPAUHATHON MPAMOI
TOYKH, COOTBETCTBYIOIINE 3aaHHBIM
KOOpAWHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aIMCHIBATH MX HA
anreOpanveckoMm si3pike. OTMedaTh B
KOOPAWHATHOH IJIOCKOCTH TOYKH TI0
3aJJaHHBIM KOOpPAWHATAaM; CTPOHTH
rpaduKy HECTIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OPMYJIaMH, B TOM YHUCIIE C
MTOMOTIIBIO ITU(POBBIX JTabOpATOPHIA.
[TpuMeHsTh, U3y4aTh MPEUMYIIECTBA,
MHTEPIPETUPOBATH TpaduveCcKHii
croco0 mpeAcTaBIeHUs U aHaIu3a
Pa3HOOOPa3HOM KU3HEHHOU
uHpopmanuu. OcBanuBaTh MOHSATHE
(GyHKIIMY, OBIaAeBaTh (DYHKIIMOHAIBLHOM
TepMUHOJOTUEN. Pacnio3HaBaTh
TuHeHyto QyHKIMIo y = kX + b,
OTHCHIBATh €€ CBOWCTBA B 3aBUCUMOCTH
OT 3HaYeHuH kKodhdunreHToB k u b.
Crpoutsb rpaduxu mTuHeHHON QYHKIINH,
¢byukuun y =| x |. Ucnonb3oBath
U(POBBIE PECYPCHI I TOCTPOEHUS
rpaduKoB PYHKIMHA U U3y4EHUS X
cBOMCTB. [IpuBOIUTE IPUMEPHI
JMHEWHBIX 3aBUCUMOCTEN B peaJIbHbIX
npoleccax u sIBICHUsX.

[ToBTOpenue u o6o0ImEeHNEe

bubmunoreka LIOK

Bei0upath, NpUMEHATh OLIEHUBATh
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CrocoObl CPaBHEHUS YHCEIL,
BBIUMCIICHUH, TpeoOpa3oBaHuit
BBIPA)KCHUM, pELICHUs] YPABHCHUM.
OcymiecTBIsSITh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX IEUCTBUI U
CaMOIPOBEPKY pe3ysIbTaTa BHIYMCIICHUH,
npeoOpazoBaHmii, mocTpoeHuit. Pemare
3a71a4yl U3 pealbHOW )KU3HH, IPUMEHSTh
MaTeMaTUYeCKUE 3HAHUS JJISl PEIICHUS
3aJa4 U3 Ipyrux npeameros. Pemats
TEKCTOBBIE 3a/1a4M, CPaBHUBATh,
BBIOMpATh COCOOBI pEIICHHUS 3a/1a4H.

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102
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8 KUVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaudecTBo 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

DJIEeKTPOHHbIE
(uu¢posbie)
o0pa3zoBaTe/ibHbIE

pecypcbl

Buabl gesiTebHOCTH
yYalMXxcs ¢ y4eToM
padoueii mporpaMMbl
BOCIIMTAHUSL.

Yucna u Beruncienus. KBagpaTHeie
KOpHHU

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

PopMyIIHpOBATH
ompeieNieHrne KBaJApaTHOTO
KOpHS U3 YucIa,
apu(PMETUIECKOTO
KBaJPaTHOTO KOPHSI.
[TpumensaTs oneparuto
W3BJICUCHHS KBAIPATHOTO
KOPHS U3 YMCIIa, UCTIONb3Ys
IIpU HEOOXOIUMOCTH
KaJbKynsaTop. OLeHuBaTh
KBaJIpaTHbIE KOPHU LEIbIMU
YHCIIaMU U IeCATUYHBIMU
npobsimu. CpaBHUBATD U
YIOPSAI0YUBATH
paloHaIbHbIe U
UppalMoHabHbIE YHCIIA,
3aMyucaHHble C TOMOIIbIO
KBaJIPaTHBIX KOPHEH.
HccnenoBaTh ypaBHEHHE X
2 = a, HaXOJAUTb TOYHBIE U
npuOIMKEHHBIE KOPHU TPU
a 0. Uccnenosats cBOMCTBA
KBaJpPaTHBIX KOPHEH,
MIPOBO/I YUCIIOBbBIE
AKCIIEPUMEHTHI C
HCIIOJIb30BAHUEM
KaJIbKYJISITOpa
(kommbroTepa). Jloka3piBaTh
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CBO¥CTBa apu(METHUYECKIX
KBaJPAaTHBIX KOPHEH;
HNPUMEHSTh UX JIJIS
npeoOpazoBaHUs
BbIpa)XCHUI. BpINOIHATE
npeoOpazoBaHUs
BBIPAXXEHUI, COEPIKALNX
KBaJIpaTHbIE KOPHHU.
BeIpaxxaTs nepemMeHHbIe U3
reOMETPUYECKUX U
buzndecKkux Gopmyit.
Boruncnsate 3HaueHUS
BBIPAXXEHUI, COEPIKANX
KBaJIpaTHbIE KOPHH,
UCIOJIB3YS IpU
HE00XOINMOCTH
KanbKyssaTop.Mcrnons3oBars
B XOJI€ pEUICHMsI 3a1a4
JJIEMEHTapHbIE
IIPEJICTaBJICHHUS], CBSI3aHHbBIC
C NpUOIKEHHBIMU
3HAYECHUSMU BEJIMYUH.
3HAKOMUTHCS C UCTOPHUEH
pa3BUTHs MaTEMaTUKU

Uwucna u BeruncieHus. CTEIEeHb C
ICJIBIM ITOKAa3aTCIICM

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

dopmynupoBaTh
oIpe/ieNieHe CTEIICHHU C
LIEJIBIM ITOKA3aTeJIEM.
[IpeacraBnsaTh 3anuch
OOJIBIIIMX U MaJIbIX YUCEI B
CTaH/JapTHOM BHJIE.
CpaBHUBaTh 4ncIa U
BEJIMYMHBI, 3aITHCAaHHBIC C
HCIIOJIb30BAHHEM CTEIICHU
10. Mcnonb30BaTh 3aIuch
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YHCEJ B CTAaHJAAPTHOM BUJIE
JUTSL BBIPKEHUS pa3MEpOB
00BEKTOB, JUIUTEILHOCTH
IIPOLIECCOB B OKPYXKAIOLIEM
mupe. DopMyIupoBars,
3amuChIBaTh B
CUMBOJIMUECKOH popme U
WJUTFOCTPUPOBATH
IIpUMepaMu CBOMCTBA
CTEIEHH C LETBIM
nokasarenem. [IpumensTh
CBOMCTBA CTETIICHHU IS
npeoOpazoBaHUs
BBIPAKEHUI, COJIEPKALINX
CTEIEHH C 1EIIbIM
nokasareneM. BeinmoaHsaTe
JIEHCTBUSA C YHCIaMH,
3alMCaHHBIMHU B
CTaHJApPTHOM BHJE
(yMHOK€eHHUe, AelIeHUe,
BO3BEJICHUE B CTETICHB).

AnrebpandecKkue BhIPAKCHHSL.
KBanpaTHbiii TpéxuiieH

bubnuorexa [JOK
https://m.edsoo.ru/7f417af8

Pacno3naBath KBaipaTHbIN
TPEXWICH, YCTaHABIMBATh
BO3MOJKHOCTh €ro
Pa3JIoKEeHUS Ha
MHOKHUTENH. PacknaapiBaTh
Ha MHOXKHUTEIN KBaJApaTHBIN
TPEXUJIEH C
HEOTPUILIATEIIbHBIM
JMCKPUMHUHAHTOM.

AnreOpandeckue BbIPaXKEHHUS.
AnreOpandeckast JpoOb

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

3anuceIBaTh
anreOpanveckne
BbIpakeHus. Haxoaute
00JacTh oInpeiesIeHus
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palroOHAIBLHOTO
BBIPQKEHUS. BBIMOIHATH
YHCIIOBBIE MTOICTAHOBKH U
BBIUUCIIATH 3HAUCHHUE
JIpoOu, B TOM YHCIIE C
MOMOIIBIO KaJIBbKYIATOPA.
@OopMyJIHPOBATH OCHOBHOE
CBOMCTBO ajredpandeckoi
JIpoOH U IPUMEHSITH €r0
JUTst IpeoOpa30BaHUs
npoOeit. BoImoHITh
JIEUCTBUA C
anreOpandecKuMu
npoosimu. [IpumensTh
npeoOpazoBaHUs
BBIPAXKEHUI IS pelICHUs
3aga4d. BeipaxxaTs
nepemMeHHbIe u3 Gopmyn
(pusmueckux,
reOMEeTPUUECKUX,
ONHCHIBAIOIINX OBITOBBIE
CUTYAIIVH).

VYpaBHEHUs U HEPAaBEHCTBA.
KBanpaTHble ypaBHEHUs

15

bubnuorexa [JOK
https://m.edsoo.ru/7f417af8

Pacrnio3HaBath KBajpaTHbIC
ypaBHEHUs. 3aKChIBaTh
dbopmyny KopHei
KBaJIpaTHOTO YPaBHEHUS;
pemaTh KBaJipaTHbIC
YpaBHEHHS — TOJTHBIC U
HenosHeie. [IpoBoAUTH
MpOCTEHIIINE UCCIIeTOBAHUS
KBaJIPAaTHBIX YPaBHEHU.
Pematp ypaBHEeHUS,
CBOJSIIIIUECS K
KBaJIPATHBIM, C TIOMOII[BIO
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npeoOpazoBaHmil U 3aMEHOM]
nepemenHoi. Habmonate u
aHATM3UPOBATH CBSI3b

MEX Ty KOPHSIMH U

K03 pumeHTaMu
KBaJIPATHOTO ypaBHEHUSI.
DopmMynUpOBaTh TEOPEMY
Buera, a Taoke oOpatHyto -
TEOpeMy, MPUMEHSTh 3TH
TEOPEMBI JIJISl PEIICHHUS
3aaa4d. PemaTe TEKCTOBBIE
3a/1auu anreOpanvdecKum
CIocoOoM: TepeXoUTh OT
CJIOBECHOH (POPMYITHPOBKH
YCIIOBUS 3aJIa4H K
anredpandecko Mo IeIn
MMyTEM COCTABIICHUSA
YpaBHEHHUS; peliaTh
COCTAaBJICHHOE YPaBHEHUE;
HUHTEPIPETUPOBATH
pe3ynbTaT. 3HAKOMUTHCS C
UCTOpUEH pa3BUTHUS
anreOpsl.

VYpaBHeHUs U HepaBeHCTBA. CHCTEMBI
YpaBHEHUH

13

bu6moreka [IOK
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PacniozHaBath JIMHENHBIE
YPaBHEHUS € ABYMs
nepeMeHHbIMU. CTpOUTH
rpaduKy JTMHEHHBIX
YPaBHEHHUH, B TOM YHUCJIE
UCTOJb3Ys LUPPOBBIE
pecypcesl. Paznnuats
napajuieJIbHbIE U
[IEPECEKAIOIIUECS TIPSIMBIE
10 UX ypaBHEHUsAM. Pemmarts
CUCTEMBI JBYX JIMHEHHBIX
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YpPaBHEHUH C JIBYMS
MEPEMEHHBIMU
IIOJICTAHOBKOM 1
cnoxenueM.Pemars
MPOCTEUILINE CUCTEMBI, B
KOTOPBIX OJIHO U3
YpaBHEHUU HE SIBISETCS
nuHenHbIM. [IpuBoanTh
rpaduyecKyo
MHTEPHPETALUIO PEIICHUS
YpaBHEHUS C IBYMS
MEPEMEHHBIMU U CUCTEM
YpaBHEHUH C TBYMS
nepeMeHHbIMU. Pemath
TEKCTOBBIE 33J]a4H1
anre0panvecKum
CIOCOOOM.

YpaBHEHUs U HEPABEHCTBA.
Hepagencrtpa

12

bubnuorexa [JOK
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dopmynrupoBaTh CBOMCTBA
YHUCJIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA
KOOPJMHATHOU MPsIMOA,
JI0Ka3bIBaTh
anreOpanvecK.
[IpuMeHnaTh CBOMCTBA
HEPaBEHCTB B XO/I€
peumieHus 3anay. Pemars
JIMHEWHbIE HEPABEHCTBA C
OJTHOM TIEpEMEHHO,
M300paxaTh perieHue
HEpaBEHCTBA HAa YUCJIOBOU
npsMoN. PemaTs cucTemsl
JIMHEWHBIX HEPABEHCTB,
M300paxaTh perieHue
CHUCTEMBI HEPaBEHCTB Ha
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YHUCJIOBOU MPSIMOM.

OyHKIMU. OCHOBHBIE TOHATHS

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

Ucnonb3oBars
(YHKIMOHAJIBHYIO
TEPMHUHOJIOTHIO U
CHUMBOJIUKY. BBEIYuCISITH
3HaYeHUs! QYHKIUH,
3aJJaHHBIX popMyiIamMHu (IIpU
HEO00XOIUMOCTH
HCII0JIb30BATh
KaJIbKYJISITOP); COCTaBIISATh
TaOIHIIBI 3HAYCHUI
¢byukuuu. CTpouTs 1o
TOYKaM rpa@uku GyHKINH.
OnuceIBaTh CBOMCTBA
(GyHKIMH Ha OCHOBE €€
rpaguIecKoro
IIPEICTABIICHHUSL.
Hcnons3oBath
(GYHKITMOHATBHYO
TEPMUHOJIOTHIO U
cuMBOJIMKY. MccnenoBats
puUMepbl rpaduKoB,
OTPAXKAIOIINX PEAIbHbBIC
MIPOLIECCHI U SIBJICHHUSL.
[IpuBOoIUTH IPUMEPHI
MIPOLIECCOB U SBJICHUM C
3a/laHHBIMU CBOMCTBaMH.
Hcnonb3oBars
KOMIbIOTEPHBIE
MpOrpaMMBbl Jist
MOCTPOCHUS T'paUKOB
GYHKIMA U U3YYEeHUS UX
CBOMCTB.

Oyukiun. Yucnossle GyHKIUH

bubmunorexa LIOK

Haxomnts ¢ moMombo
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rpaduka QyHKIIH
3HA4YE€HHUE OJHOU U3
paccMaTpuBaeMbIX BEIUUUH
110 3HAYEHUIO Ipyrou. B
HECJIOKHBIX CITydasx
BBIpaXKaTh GOpMYIOit
3aBUCHUMOCTb MEX]TY
BennuuHaMu. OTNMChIBaTh
XapakTep U3MEHEHUsI OTHON
BEJIMYUHBI B 3aBUCUMOCTH
OT U3MEHEHHUS Ipyroi.
Pacrmio3naBaTh BUIEI
M3y4aeMbIX QYHKIUH.
[Toka3bIBaTh CXeMaTHUYECKH
MOJIOKEHHE Ha
KOOPJUHATHOM MJIOCKOCTH
rpadgukoB GpyHKIMHN BUA: y
=x2,y=x3 ,y=\/D,y=
|x |. Ucrions30BaTh
(YHKIIMOHATILHO-
rpadguieckue
MIPEJICTaBICHUS JIsI
pEIIEeHUS U UCCIIEIOBAHUS
YpaBHEHUU U CUCTEM
ypaBHeHui. [IpuMeHsTs
1u(poBbIE PECYPCHI IS
MOCTPOCHUS I'paUKOB

GbyHKIMIA.

10

[ToBTOpenue u o6o0IIEeHNEe

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

Br16upaTh, mpuMeHSTh,
OIIEHUBATH CITIOCOOBI
CpaBHEHHUSI YHCET,
BBIYHCIICHUH,
npeoOpa3oBaHui
BBIpQ)XXEHUI, penieHus
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https://m.edsoo.ru/7f417af8

ypaBHeHUH. OCyIEeCTBIATD
CaMOKOHTPOJIb
BBIIIOJIHSIEMBIX ICUCTBUI U
CaMOITPOBEPKY pe3yibTaTa
BBIYHCJICHUH,
npeoOpa3oBaHmii,
nocrpoenui. Pemarp
3a71a4M U3 pealbHOM KU3HU,
MIPUMEHSATD
MaTeMaTHU4eCKHe 3HAHUS
JUTSL peIlIeHUs 3a/1a4 U3
JIPYyrux npeaMetoB. Pemarth
TEKCTOBBIE 3a/1a4H,
CpaBHHUBATh, BHIOMPATH
CIIOCOOBI pPeleHus 3a/1a4H.

OBIIEE KOJIJMYECTBO YACOB I1O
ITPOTPAMME

102




9 KUIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

DJIeKTPOHHbIE
(uu¢posbIe)
o0pa3zoBaTe/ibHbIE

pecypcbl

Buabl gesiTe1bHOCTH
o0yuaruuxcsi ¢
yueToM padoueit
NpOrpaMmbl
BOCIIMTAHUSL.

Uucna u BerancieHus. JlelicTBUTEIbHBIC
qyciia

bu6moreka [IOK
https://m.edsoo.ru/7f419d08

PazBuBath
MIPEICTABJICHHS O
YpclIaX: OT MHOXKECTBA
HATypaJTbHBIX YHCET JIO
MHOKECTBa
JIEACTBUTEIBHBIX YHCE.
O3HaKOMMTECS C
BO3MOKHOCTBIO
MIPEACTABICHUS
NEUCTBUTEILHOTO YHCIIa
KaK OECKOHEYHOM
JIECATUYHOMN ApooH,
MIPUMEHSAThH JIECATUYHBIC
MPUOIKEHUS
parMoOHAIBHBIX U
HUPpAMOHAIBHBIX
yucen. M3o0paxarh
JIEMCTBUTEIIbHEIE YKCIIa
TOYKaMH KOOPAMHATHOM
psSIMOM. 3aMKChIBaTh,
CpaBHUBATh U
YIOPSAI0YUBATH
JICWCTBUTEIIbHBIC YHCIIA.
BeInonHATE, codyeTas
YCTHBIE U THCHbMEHHBIE
IIPUEMBI,
apupmMeTHyecKue



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

JICUCTBUA C
palMoHAIbHBIMU
YUCJIAMH; HAXOJAUTh
3HAYEHUs CTENEHEN C
LEJTBIMH MOKA3aTeIIMU
Y KOPHEU; BBIYUCIATD
3HAYEHMS YUCITOBBIX
BbIpakeHuil. [lomyunts
MIPEICTABJICHHUE O
3HAYUMOCTH
JIEHCTBUTEIIbHBIX YHCETT
B MPAKTHYECKOU
NIeSATETLHOCTH
YyeJIoBeKa.
AHaIM3upoBaTh U
JienaTh BBIBOJBI O
TOYHOCTH MPUOTMKEHUS
JEUCTBUTEILHOTO YUCIA
IIPU PELICHNH 3a/1a4.
OKpyrisTh
JICHCTBUTEIIbHBIC YHCIIA,
BBITIOJIHATh TPUKUIKY
pe3ynbTaTa
BBIYUCIIEHUH, OLIEHKY
3HAUYE€HHUI YUCIIOBBIX
BBIPKCHUI.
3HAKOMHUTHCS C
HUCTOPUEN pa3BUTHUS
MAaTE€MAaTHKHU.

VYpaBHEHMsI U HEPABEHCTBA. Y PABHEHMSI €
OJIHOY IIEPEMEHHON

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

OcBauBatsp, 3alIOMUHATH
Y IPUMEHSTH
rpaduuecKue METO/Ibl
IIPY peLICHNN
ypaBHEHMI, HEPABEHCTB



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

M UX CHUCTEM.
Pacno3naBars 1ienbie U
JIpOoOHbBIE ypaBHEHUS.
Pemars nmuHelHbIC 1
KBaJpaTHHIC YPAaBHEHMUS,
ypaBHEHUSI, CBOISIITUECS
K HUM, IPOCTEHILINE
JIpOOHO palMOHAEHBIE
ypaBuenus. [Ipennarate
BO3MO>KHEIE CITOCOOBI
peIIeHus! TEKCTOBBIX
3a/1a4, 00CYyK/1aTh UX U
pemaTh TEKCTOBbIE
3a/1auu pa3HbIMU
cIoco0amH.
3HAKOMHTHCS C
WCTOpUEH pa3BUTHS
MaTEeMaTHKH.

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
YpaBHEHUI

14

bubnuorexa [JOK
https://m.edsoo.ru/7f419d08

OcBauBaTth 1
IIPUMEHATH IPUEMBI
pELIeHUsI CUCTEMBI IBYX
JIMHEMHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU U
CHUCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX
OJHO YpaBHEHHUE HE
SBJISIETCS JIMHEHHBIM.
Hcnonb3oBaTh

(G yHKIIMOHATHHO-
rpaduueckue
MIPEACTABICHUS IS
pelieHus u
uccae0BaHus
YPaBHEHUU U CHCTEM.



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

AHanu3upoBaTh TEKCTHI
3a/1a4, peuiaTb ux
anredpanvecKum
CIOCOOOM: MEPEXOIUTH
OT CJIOBECHOU
($hOpPMYITUPOBKU YCIOBHS]
3a/1a4yu K
anredpandecKou
MOJENH ITYTEM
COCTaBJICHUSI CUCTEMBI
YpaBHEHUH; peliaTh
COCTaBJICHHYIO CUCTEMY
YpaBHEHUU;
WHTEPIPETHPOBATH
pe3ynbTarT.
3HAKOMHUTHCS C
WCTOpUEH pa3BUTHS
MaTeMaTHKH.

VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa

16

bubnuorexa [JOK
https://m.edsoo.ru/7f419d08

Ywurarth, 3alMCHIBATD,
IMOHUMATh,
WHTEPNPETUPOBATH
HEpPABEHCTBA;
HCIIOJI30BaTh
CHUMBOJIUKY U
TEPMUHOJIOTHUIO.
BreinmonHaTh
npeoOpazoBaHus
HEpPAaBEHCTB,
HUCIOJIb30BaTh JJIs
npeoOpa3oBaHUs
CBOMCTBA YHCIOBEIX
HEPaBEHCTB.
Pacno3naBatsh
JIMHEWHBIC U



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

KBaJpaTHbIC
HepaBeHCcTBa. Pemath
JIMHEHHbIEC HEPABEHCTBA,
CHUCTEMBbI JTUHEHHBIX
HEPaBEHCTB, CUCTEMBbI
HEPaBEHCTB,
BKJTFOYAIOIITUX
KBaJpaTHOE
HEPaBEHCTBO, U peIIaTh
uXx; 00CyX/1aTh
MOJTYYCHHBIC PEIICHUSI.
N3006paxaTh perieHue
HEPaBEHCTBA M CHCTEMBI
HEpPaBEHCTB Ha
YUCIOBOM MPSIMOU,
3alMUCBIBATh PELICHUE C
ITOMOIIIbIO CUMBOJIOB.
Pemrats kBagpaTHbIe
HEpaBEHCTBA,
UCIO0JIBb3YS TpaduvecKue
[IPE/ICTABIICHHUSL.
OcBauBathb 1
IIPUMEHATh HEPABEHCTBA
IIPU PELICHUH
pa3IMyHBIX 3a/1a4, B TOM
YHUCIIEe PAKTUKO
OPUEHTHUPOBAHHBIX.

DOyHKIMU

16

bu6moreka [IOK
https://m.edsoo.ru/7f419d08

Pacnio3naBarth BUIIBI
M3y4aeMbIX (YHKIUH;
WJUTFOCTPUPOBATH
CXEMaTHYECKH,
00BICHATE
PacIIOJIOKEHNE Ha
KOOPJMHATHOMN



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

MJIOCKOCTH TpaduKoOB
bynkuuii Buga: y = kx,
y=kx+b,y=kx,y=
x2,y=x3,y=V0,y
= | X | B 3aBUCUMOCTH OT
3HAYEHUI

K02 PUIMEeHTOB;
OTIMCHIBATH MX
cBoiictBa. Pacnio3naBate
KBaJIPAaTHYHYIO
byHKIIHIO IO popMyIIe.
[IpuBOIUTE TPUMEPHI
KBaJIPATHYHBIX
3aBUCUMOCTEN U3
peanbHOM KU3HHU,
(U3UKH, TEOMETPHUH.
BrrsBistTe 1 000011aTH
ocobeHHoCTH Tpaduka
KBaJApaTUYHOUN (YHKITUN
y=ax2 + bx +c.
Crpouts u n3o0paxxarb
cXeMaTu4ecku rpaduku
KBaJIpaTUYHBIX
GbyHKIMM, 3a1aHHBIX
dbopmMynamu Buga y =
ax2,y=ax2+q,y=
a(x+p)2,y=ax2 + bx
+ ¢. AHanTM3UPOBATh U
MPUMEHSTH CBOMCTBA
M3YYEHHBIX (QYHKIUI
JUISL UX TIOCTPOCHUS, B
TOM YHCJIE C IOMOIIBIO
1M (POBBIX PECYPCOB.

YucnoBele MOCIEI0BATEILHOCTH

15

bubmunorexa LIOK

OcBauBath 1




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

MIPUMEHSATh UH/ICKCHBIC
0003HauEHUS, CTPOUTH
peUeBbIC BHICKA3BbIBAHMS
C UCIIOJIb30BAaHUEM
TEPMUHOJIOTHH,
CBSI3aHHOM C MOHATHEM
MOCJIeI0BATEIILHOCTH.
AHanu3upoBarb
dbopmyiy n-ro wieHa
MOCJIEI0BATEILHOCTH
WJTH PEKYPPEHTHYIO
(hopMyITy U BBIYUCIISATH
YJICHBI
IMOCJICIOBATEILHOCTEH,
3aJIaHHBIX STUMH
dbopmynamu.
YcranaBinuBaTh
3aKOHOMEPHOCTH B
MTOCTPOCHUH
MIOCJIEI0BATEIbHOCTH,
€CJIM BBINKCAHBI [IEPBbIE
HECKOJIBKO €€ YJIEHOB.
PacnioznaBath
apu(pMETHIECKYIO U
r€OMETPUUYECKYIO
MIPOrPECCUU IIPH Pa3HbIX|
crocobax 3aJaHusl.
Pemarts 3amauu ¢
HCIOJIb30BAHUEM
dbopMyn n-ro uieHa
apudmernyeckoit u
F€OMETPUYECKOU
MPOTPECCUM, CYMMBI
MIEPBBIX N YJICHOB.



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

N3o0paxaTh 4ieHbl
MOCJIEI0BATEILHOCTH
TOYKaMH Ha
KOOPJMHATHOMN
IIJIOCKOCTH.
PaccmarpuBats
MIPUMEPHI MTPOIIECCOB U
SIBJIECHUW U3 PEabHOU
KU3HHU,
WUTIOCTPUPYIOIINE
W3MEHEHNUE B
apupMeTHIECKON
MIPOTPECCHUH, B
r€OMETPUYECKOI
MIPOrPECCUH;
n300paxxaTh
COOTBETCTBYIOILIHE
3aBHCHUMOCTH
rpaduiecku. Pemate
3aJlauu, CBSI3aHHbBIE C
YHCIOBBIMU
MOCJIEZIOBATEIbHOCTSMU,
B TOM YHCJIE 3a/1a4H U3
peaTbHOM JKU3HHU C
MCI0JIb30BaHHEM
U(POBBIX TEXHOJOTUI
(2JIEKTPOHHBIX TAOJIHII,
rpagu4IecKoro
KaJbKyIATOpA U T.IL.).
Pemats 3a1aun Ha
CJIOKHBIE TIPOLIEHTHI, B
TOM YHCJIE 3a/1a4U U3
pealbHOM MPaKTUKH (C
MCIOJIb30BAHUEM




KaJIbKYJIATOPA).
3HAKOMMTHCS C
HUCTOPUEN pa3BUTHUSA
MaTEeMaTHKU.

[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUN

18

bu6moreka [IOK
https://m.edsoo.ru/7f419d08

OnepupoBatb
MOHATHUSIMH:
MHOKECTBO,
MIOJIMHOXECTBO,
oTiepanuy Haj
MHOYKECTBAMH;
UCTIOJIb30BAaTh
rpaduyeckoe
npe/CTaBJICHNE
MHOIECTB IS
OTIMCaHUsI pEATbHBIX
MPOIECCOB U SIBJICHU,
NP pEeIIeHNH 3a/1a4 13
JIPYTUX YIeOHBIX
HpEMETOB.
AKTyanu3upoBaTth
TEPMHHOJIOTHIO U
OCHOBHBIE JICHCTBUS,
CBSI3aHHBIC C YHCIAMU:
HaTypaJbHOE YHUCIIO,
IPOCTOE M COCTaBHOE
YHCIIa, IeTMMOCTh
HaTypaJbHBIXYHCE,
NpPU3HAKH JETUMOCTH,
LeJI0€ YHUCII0, MOAYIIb
qucia, 0OObIKHOBEHHAs U
JecaTu4Has Apoowu,
CTaHJapTHBINA BUJ
qucia,
apu(pMeTHYECKHI



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

KBaJPaTHBIN KOPEHb.
BrImoHATE nelcTBHA,
CpaBHUBATh U
YHOPSIIOYUBATH YUCIIA,
MIPEACTABIISTH YHCIIA Ha
KOOPJHMHATHOM IIPSIMOI,
OKPYTJISTh YUCIIA,
BBITIOJTHATH TIPUKHJIKY H
OIIEHKY pe3yJbTaTa
BBIYMCIICHUH. PemaTh
TEKCTOBBIC 3a/1aU
apu(pMETHIECKUM
crocoboM. Pemiats
MPaKTUYECKHUE 3a7a4H,
cojieprKaIue MpoIeHTHI,
JI0JIN, YacTH,
BBIpaXKaIoI1e
3aBUCHUMOCTH: CKOPOCTb
— BpeMsl — pacCTOSIHUE,
[[eHa — KOJIMYECTBO —
CTOMMOCTbh, 00BEM
paboThl — BpeMsl —
MIPOU3BOIUTEIILHOCTD
Tpyna. Pazbupats
pealibHbIC )KU3HEHHBIE
CUTYaIluH,
dbopMynupoBaTh UX Ha
A3bIKE MAaTEMaTHUKH,
HaxOJIUTh pElICHUE,
PUMEHSIS
MaTeMaTH4eCKUI
ammapar,
UHTEPIPETUPOBATH
pe3ynbTar.




OnepupoBarb
MOHSATUSMHU: CTETICHb C
LIEJIBIM TOKa3aTeseM,
aprupMeTUYECKUM
KBaJPaTHBIN KOPEHD,
MHOTOYJICH,
anredpaunydeckas Ipoob,
TOXJECTBO. BBIOIHATH
OCHOBHBIE JICVCTBUS:
BBITIOJTHATH PACUETHI 110
dbopmynam,
peoOpazoBHIBATH
1esbie, TpoOHO
parMoHaIbHBIC
BBIpOXCHUS U
BBIPAXKEHUS C KOPHIMU,
peann30BbIBATh
pazioxXeHue
MHOTOYJIEHA Ha
MHOXUTEIH, B TOM
4HCIIE C
HCII0JIb30BAHNEM
dbopMyn pazHOCTH
KBaJpaToOB U KBaJpara
CYMMBI U pa3HOCTH;
HAaxOJIUTh JJOIYCTUMBbIE
3HAYEHUSI IEPEMEHHBIX
JUTISL APOOHO
palrOHaIbHBIX
BBIPXEHUI, KOpPHEH.
MoaenupoBartsb ¢
MOMOIIBIO (hopMyI
peanbHbIe MPOLECCHI U
sBieHus. OnepupoBaTh




MOHATUAMU: (PYHKIIHS,
rpaduK GYHKIUH, HYIH
(GyHKIMH, IPOMEKYTKH
3HAKOMOCTOSIHCTBA,
IPOMEKYTKA
BO3pacTaHusl,
yObIBaHUs, HanOoJIbIIEE
Y HaMEHbIIIee
3HaYeHUs QYHKIINU.
AHanu3upoBarts,
CpaBHHUBATh, 00CYXJ1aTh
CBOMCTBa (PyHKIUH,
CTPOUTH UX I'paduKH.
OnepupoBatb
MOHATHUSIMHE: TIpSIMAst
PONOPLHOHAIBHOCTD,
oOparHas
PONOPLHOHAIBHOCTD,
JTUHEWHast QyHKITHS,
KBaJpaTH4Has QyHKIUS,
napaboJia, runepooJia.
Hcnoab30Bathk rpaguku
JUIs OTIpesieIeHUs
CBOICTB, IPOLIECCOB U
3aBUCUMOCTEH, JUIs
peleHus 3a1a4 u3
JIPYTUX y4eOHBIX
IPEIMETOB U peaIbHOMN
YKU3HU; MOJEIHPOBATH C
MOMOIIIBIO T'paUKOB
peasbHbIe MPOLIECCH U
sBNeHus. Beipaxarth
bopmynamu
3aBHCUMOCTH MEXY




BCINYHNHaMU.

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIbBI VISl YYHEHUKA
» Anre6pa, 7 kinacc/ Mepansak A.T'., Tlononckuii B.b., Slxkup M.C.; noa
penakuueit [Tononsckoro B.E., O61mecTBo ¢ orpaHU4eHHON
oTBETCTBEHHOCTBIO M3naTensckuii neHtp «BEHTAHA-TPADy;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» AnreGpa, 8 kiacc/ Mepansak A.I'., [Tononckuii B.b., Axup M.C.; nox
penakuueit [Tononsckoro B.E., O61mecTBo ¢ orpaHn4eHHON
oTBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-T'PA®y;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

» Anre6pa, 9 kmacc/ Mepansak A.T'., [Tononckuii B.b., Sxup M.C.; mox
penakmueit [Togonbckoro B.E., O0miecTBo ¢ orpaHu4eHHOM

oTBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-T'PA®y;

AxrmmonepHoe obmiectBo «M3marenbcTBo «lIpocBemnienne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Mepaznsk A.T'., Ilononckuii B.b., SAxkup M.C.; nox pegakuueit [Tonoasckoro
B.E., Hunaktudeckue Mmatepuaibl, Anredpa, 7 kiaacce, OOIiecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO "M3naTensckuili nentp BEHTAHA-
I'PA®"; AkunonepHoe oOiectBo "U3narenscTBo [IpocBenienue";
Mep3znsk A.T'., ITononckuii B.b., Sxup M.C.; noa penakiueit [lononbckoro

B.E., Iunaktrdeckue Marepuaibl, Anreopa, 8 kimacce, O0IecTBo ¢



OTpaHWYEHHON OTBETCTBEHOCTHIO "M3narensckuil nentp BEHTAHA-IT'PAD";
AxkmmonepHoe oOmectBo "U3narenscTBo [IpocBenienue";

Mep3snsk A.T'., [lononckuii B.b., Axup M.C.; nox penakuueit [Togoasckoro
B.E., Nunaktuueckue Mmarepuaisl, Anredpa, 9 kinacc, O61iecTBo ¢
OTPaHWYEHHON OTBETCTBEHHOCTHIO "M3naTensckuil nentp BEHTAHA-

I'PA®"; AkmonepHoe oOmectBo "U3narenscTBo [Ipocsenienue";

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET

1. www. edu - "Poccuiickoe oOpa3oBanue" denepalibHbIH MOPTAL.

2. www.school.edu - "Poccuiickuit 001eo0pa3zoBaTenbHbIi mopTan'.

3. www.school-collection.edu.ru/ Enunas xosekiums 1iudpoBhIX
o0pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docke MIKOJIBHOTO YUUTEIST MAaTeMaTHKH
JlokymeHTanusi, paboure MaTeprabl AJi1 YUUTEIsT MaTeMaTUKH

5. www.it-n.ru"CeTb TBOpUYECKHX yUnuTEICH"

6. www.festival. l september.ru ®ecTuBaib MearorHueCKuX HIeH



