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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 TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOAUMO s
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abcTpakimii, cnoco0e OTpakeHUs MaTeMaTUYECKON HAayKOH SIBICHHUI U MPOLECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHsI HAOII0JaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYArOIIMXCS: OHHU HCIONB3YIOT JSAYKTUBHBIC W
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBJISIETCS pean3aiueil 1eaTeIbHOCTHOTO IPUHITUIA 00ydeHUs.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KATEeNIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX CcoAepKaTenbHO-METOJAMYECKHX
JMHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHMBEPCAJbHOTO  MaTeMmMaThuyeckoro s3bika. CojepaTenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTUYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEPLICHHE OCBOCHHsI YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYeCcKOro armapara, HeoOXOAMMOIro /Jis pEeUIeHUs 3aJad MaTeMAaTHUKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUMX MOJIeNied, OMHCAaHHUs MpPOLECCOB U
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOJIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAaHUN O (QYHKIUAX KaK BaKHEWIEH MaTEeMaTHYECKOW Mojenu
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopmMupoBaHue
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna u BBIUKCICHUS», «ANTeOpanyeckue BBIPAXKECHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPXAHUE OBYUEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMK YucIaMU. PenieHue 3a7ay U3 peaibHOM MPAKTUKWA HA YacTH, HA
TpoOHu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHue, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE ApOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJjauyd Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AuireOpanyeckue BbIpasKeHU

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKEHUS C NepeMeHHOU. [JomycTrmbie
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPaBUIIa PACKPBITUS CKOOOK U MPUBEACHUS MOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMbl M KBaapar pa3HocTH. PopMmyrna pa3HOCTH KBaaparoB. Paznoxxenue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUSI, peEIICHHE JIMHEWUHBbIX ypaBHeHHH. CocTaBleHHWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM TMOACTaHOBKHU. [IpuMepnl pelieHHus TEKCTOBBIX 3aJad C MOMOIIbIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronbHasg cucrema koopauHat, ocu Oxu Oy. AGcuucca W opauHaTa
TOUYKHM Ha KOOpJAMHATHOM muiockoctu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIamMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW M WX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAIM. [[€MCTBUTEIILHBIC YUCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ ceorictBa. CTaHapTHas 3aIllUCh YNCIA.

AJire0panyvecKne BbIPaKeHH s

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi JIpoOu.
CrnoxxeHue, BBIYMTAHHE, YMHOXXEHHUE, JeJeHHe anreOpandyeckux JapoOei.
PanronanbHbie BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiinmme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JAByMs NE€pPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUHA

[Torsitne Qynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoOb! 3aanus PyHKITHMA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocTH, uX rpaduku. Oyukmun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCENI U KOOPAUHATHOW MIPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

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

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika v oleHKa pe3yabTaToB BHIYMCICHU.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIU.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

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

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. PemieHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUHA

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

I'paduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |X| , u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpeccHu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas U reoMerpuueckas nporpeccud. @opmyibl N-TO 4jieHa
apu(pMETHIECKON U T€OMETPUUYECKON MTPOrpecCcHil, CyMMBbI IIEPBBIX NUJICHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci1oXHBIE NPOLIEHTBHI.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJICHHUIO STUYECKUX MPOOIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMAaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUAYATBLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTH4YECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JESATENbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAUYMMOCTH IS Pa3BUTHS LIMBWIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIEKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TIOCJEACTBUI /JI OKPY>KAIOIIEH Ccpeibl, OCO3HAaHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTH UJIEU, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBblesiornyeckueeicTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKU MATEMATHUYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYIUPOBATH MW  MPEoOpPa3OBHIBATH  CYKICHHUS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM I BBISIBICHHMS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBblencciienoBaTeIbCKHe e MCTBYA .

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATH CBOO TIO3HUITUIO, MHCHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITETTFHO (hOPMYIIHPOBATh 0OOOIIECHHUS M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

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

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy TmpeacTaBieHus WHGOPMAIMU W WUTIOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIQYHI/IBepCaHLHLIeyqeﬁﬂbleIleﬁCTBHH:



BOCIIpUHMMATh ©  (OpMyIHUpOBaTh CYXKIEHHS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHUS 3a/1aBaTh BOTIPOCHI TI0 CYIIECTBY 00CYK/1aeMO TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme hOpMyITUpOBaTh Pa3HOTIACHS, CBOM BO3PaKEHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAWUBUAYATLHONH paOOThI TNpU PEIICHHMH YYEeOHBIX MaTeMaTHYSCKHX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyTHPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbLHbINHTE/IJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOJUTh OIIHUOKY, JaBaTh OIEHKY IPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K konmy oOydenus B 7 kjacceoOydarouuicss TMOJYYUT CIEAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apupMETHUYECKUE
JEHUCTBUS C PAIlMOHAIBHBIMU YUCIIaAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JCCSATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATE HEUCTBUA CO CTENEHSMU C HATypajdbHBIMU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yAbTaThl pEIICHUs 3a7ad ¢ y4€TOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHUsT OYyKBEHHBIX BBIPAKCHHMM TMPH 3alaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTHUKHU, CMEKHBIX TPEAMETOB, U3 PEalIbHON MPAKTHUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PABHOCHIBHOMY eMy. [IpoBepATs, ABnseTCS
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEHMHOTO YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMHU, TOJB3YSACHh TIPAPUKOM, MNPUBOJUTH MPUMEPHI PEHICHUS
YpaBHEHHS.

PemaTh cucteMbl IBYX JIMHEWHBIX YpaBHEHUH C JIByMsl IEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBiATh M pelIaTh JHWHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUW 1O YCIOBHIO 3aJadyd, WHTEPIPETUPOBATH B COOTBETCTBHUM C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpandecKkoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSIHHUE, II€HA, KOJHWYECTBO, CTOUMOCTD,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH HH(DOPMALIMIO U3 IPa(PUKOB pPeaJbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOydenuss B 8 KkiacceoOydamuiics TOIYYUT CIETYIOIIHNE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp30BaTh HadyaJbHBIE MPEACTABICHUS O MHOXECTBE JAEHCTBUTEIBHBIX
quCeJl JUIsl CPABHEHHUSI, OKPYTJIEHUS! U BBIUYMCIIEHUI, N300paxkaTh E€HCTBUTEIbHBIE
YUCJla TOYKAMU Ha KOOPAUHATHON IIPSMOM.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAXKEHUM, COAEP)KALUIUX KBAJApPAaTHbIE KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OONBIINX W MaJBIX YHACET C TOMOIIBIO JSCATUIHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE MPEOOpa30BaHUs PAMOHATBHBIX BBIPAKCHUIN
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJIMETOB, U3 pealbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHEHUEM TpadUUECKUX MPEICTaBlIeHUH (YCTaHABINBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4M MOTYYEHHBIN pe3yibTarT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOydeHus B 9 KkjacceoOydaOmMUics TOIYUYUT CIETYIOIINE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BemmonuaTe  apudmeTndyeckue JEeUCTBHS C PAIMOHAIBHBIMU  YHUCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh [€UCTBUTENBHBIE YHUCJA, BBIIOIHATH MPUKUJIKY pPe3yJIbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUU C JBYMS IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YPABHEHWM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YUCJIOBOW NPSMOM, 3alMCHIBATH PELICHUE C MOMOUIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBQIpATUYHBIX (QYHKIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHUECKON U TEOMETPUUECKON MPOTrPeCCHil, CyMMBbI MEPBBIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
qHCIIC 33/1a4U U3 PeaTbHOU JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYIATOPA, IU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KoinuecTBO 4acoB
HaumenoBaHue pa3ieioB U TeM
n/ Kontpoubnsl | IIpakTunyeck
MPOrpaMMbI Bcero
I ¢ padoThI ue padoTsbl
4 .P
1 ucia v BIYUCIIeHUs. PanmoHanbHbie 23 1
quclia
2 Koopnunate! u rpapuku. OyHkuuu 13 1
3 AnreGpandecKueBbIpaKEHUS 42 3
4 VYpaBHEHMS U HEPABEHCTBA 17 1
5 [ToBTOpeHnue u 06001IeHNE 7 1
OBIIEE KOJIMYECTBO YACOB I1O 102 - 0
I[TPOTPAMME
8 KUIACC
Ne KoandyecrBouacoB
HauMeHoBaHMe pa3iesioB U TeM
n/ Kourpoabusl | IIpakruyeck
NMPOrpaMMbl Bceero
I e padoThI e padoThbl
AnreGpandecKkue BbIpaKEeHUSI.
1 18 1
Anrebpanueckast 1poOb
Y .K
5 ucia u Beruncienus. KBagparaoie 13 1
KOPHH
3 YpaBHEHHUS 1 HEPABEHCTBA. 14 1
KBagpaTtHbie ypaBHEHUS
4 AnreGpandecKkue BbIpaKEHUSI. 4
KBanpartsslii TpéxuiieH
5 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 1
YpaBHEHUU
5 YpaBHEHHS 1 HEPABEHCTBA. 13 1
Hepasencta
7 ®OynHkIurd. OCHOBHBIC TOHSATHS 4
8 Oynkruu. Yucnossie GyHKIIH 6
9 Uucna u Beruncienusa. CTeneHs ¢




LIEJIBIM TTOKa3aTeNeEM
10 [ToBTOpEHUE 1 00001ICHNE 10 1
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
I[TPOI'PAMME
9 KITIACC
Ne KoaunuecTBO4YacoB
HauMeHoOBaH e pa3ie/ioB U TeM
n/ Kontpoabnsl | IIpakTnueck
MPOrpaMMbI Bcero
n e padoThI ue padoTsbl
1 qI/ISJIa Y BBIYUCIICHUS. 12 1
JleficTBUTENIBHBIC YHCIIA
2 OyHKIUH 16 1
3 VYpaBHEHNS U HEPABEHCTBA. 11 1
YpaBHEHUS C OJHOW IEPEMEHHOMN
v .C
4 paBHeHI/IjI 1 HepaBeHCTBA. CUCTEMBI 14 1
yYpaBHEHHUI
5 YpaBHEHHUS 1 HEPABEHCTBA. 16 1
Hepasencta
6 YuCII0BBIEIIOCIENOBATEILHOCTH 15 1
2 IToBTOpEHUE, 0606H1€Hj/16, 18 1
CUCTEMAaTH3aLUSI3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 7 0
I[TPOIT'PAMME




IHOYPOYHOE INTAHUPOBAHMUE

7 KUIIACC
Ne KoaunuyectBo 1yacos
Jara
Tema ypoxa Konrpoas | IIpakTuy —
n/ Bcero HbIe ecKue a
n padoThI padoThI
1 [ToBTOpenue. JleiicTBus ¢ 1
OOBIKHOBEHHBIMH JAPOOSIMU
2 [ToBTOpenue. PanmonansHbieuncia 1
3 [ToBTOpenue. Pemenue ypaBHeHUN 1 1
3a/a4
Pammmonanbunieyncia 1
) UncnoBbIeBBIPAKEHUS
6 BeipaxkeHus ¢ mepeMeHHBIMA 1
BripakeHus ¢ mepeMeHHBIMH.
7 JlonmycTuMBble 3Ha4YE€HUSI IEPEMEHHBIX B 1
BBIPOKEHUSIX
BripakeHus ¢ mepeMeHHBIMA 1
CpaBHEHHE3HAYCHUNBBIPAKECHUI 1
10 CBoicTBaAEHCTBUMHAYNCIAMA 1
11 ToxnectBa 1
12 ToxnecTBeHHBIETPEOOPA3OBAHUSBBIPAK 1
eHul
13 ToxnecTBeHHBIETPEOOPA30BAHUSBBIPAK 1
eHUul
14 YpaBHEHUS B ETOKOPHH
15 YpaBHEHUS ¥ ETOKOPHH
16 JIuneitHoe ypaBHEHUE C OJTHOM 1
MepeMEeHHO N
17 JluneliHoe ypaBHEHHE C OJHOU 1
MepeMEeHHO I
18 Pemenue 3a1a4 ¢ moMoIbI0 ypaBHEHU I
19 Pemrenue 3agau ¢ moMoIIbI0 YpaBHEHUN 1
20 DopMmyisl 1
KonTtponsHas padoraNel no
21 TeMe: "UHCIIOBbIE BBIPAXKEHUS. 1 1
ToxnecrBa. YpaBHeHUs"
22 AHanu3 KOHTPOJIBHOHN pabOTHI. 1




Hucnossle IPOMEKYTKU

23 YroTakoedyHKIUsA

24 Brruncnenue 3nHaueHuid (YHKITUH 110
bopmyie

o5 Brruucnenue 3nauenuii pyHkuuu no
dbopmyire

26 I'padpuxdynkunn

97 [IpsiMast mponOpLUOHAIBHOCTD U €€
rpadux

28 [IpsiMast mponOpLIMOHATBHOCTH U €€
rpaduk

29 JIuneitHast pyHKUUSA U ee rpaduk

30 JIuneiinas QyHKIHS U ee rpaduk

31 3ananue yHKIIMUHECKOJIbKUMUpOpMYa
MU

39 3ananue yHKIUUHECKOJIbKUMUOpMYIa
MU

33 KonTtponbnas pabora Ne2 no teme:"
OyHKIMK"
AHanu3 KOHTPOJIBHOM paboTHI.

34 OrnpeeneHne CTETIEHH ¢ HATYPaTbHBIM
roKasaresaemM

35 VYMHOKEHUE U [eJIeHUECTEIEHEN

36 VYMHOKEHUE U [eJIeHUECTEIEHEN

37 Bo3BezneHue B cTeneHb NpoU3BEACHUS U
CTETeHU

38 Bo3BezneHue B cTeneHb NpoU3BEACHUS U
CTETeHU

39 OnHO4JIeH U €ro CTaHJAAPTHBIN BH]T

40 YMHOXeHue oHOuwIeHOB. Bo3Benenue
OJIHOYJICHA B CTETICHb

41 YMHOKeHue olHouIeHOB. Bo3Benenue
OJIHOYJICHA B CTETICHb

42 Oynkuuu Yy=X2 u y=x3, y=IXI u ux
rpaduxu

43 Oynkuuu Yy=X2 u y=x3,y=IXI u ux
rpaduxu

44 O mpoCTBhIX U COCTABHBIX YUCIIAX

45 KonTtponeHas padota Ne3 mo teme:




"CreneHb ¢ HaTypajibHbIM [10KA3aTEJIEM.

OnHounen"

46 AHanu3 KOHTPOJIBHOM pabOTHI. 1
MHOTOIEH U €r0 CTaHAAPTHBIN BUJT

a7 CnoskeHHe U BRIYMTAaHHEMHOIOYJICHOB 1

48 CnosxeHue U BEIYMTaHHEMHOTO4YJICHOB 1

49 VYMHOKEHIEO JHOUIICHAHAMHOT O WICH 1

50 VYMHOKEHIEO JHOUIICHAHAMHOT O WICH 1

51 VYMHOKEHUEO JHOWICHAHAMHOTOYJICH 1

59 Brinecenne 00IIero MHOKHUTES 3a 1
CKOOKY

53 Brinecenne 00IIero MHOKHUTES 3a 1
CKOOKY

54 Brinecenne 00IIero MHOKHUTES 3a 1
CKOOKY

55 VYMHOKEHUEMHOTOWIEHAHAMHOT O UJICH 1

56 VYMHOXEHIEMHOT OWICHAHAMHOT OUJICH 1

57 VYMHOXEHIEMHOTOWICHAHAMHOTOUJICH

58 Pazno)xenne MHOro4wiIeHa Ha MHOKUATEIH 1
croco0OM TPYIIUPOBKU

59 Pasnoxenne MHOro4JeHa Ha MHOXKUTEIIN 1
croco0OM TPYIIUPOBKU

50 Pasnoxenne MHOrOWwIeHa HA MHOKHUTEIN 1
Croco0OM TPYIIUPOBKU

61 Jlenenue ¢ octaTkoM

62 JleneHue ¢ octaTkoM

63 Kontponbras padorta Ne4 o Teme: 1
"MHoro4neHBI"
AHau3 KOHTPOJIBHOU pabOTHI.

64 Bo3Benenue B kBazpar u B KyO CyMMBI U 1
Pa3HOCTH JIBYX BbIpaKEHUI

65 Bo3Beznenue B kBazpar u B KyO CyMMBI U 1
Pa3HOCTH JIBYX BBIpaKEHUIN

66 Bo3Benenue B kBajipart u B KyO CyMMBI U 1
Pa3HOCTH JIBYX BBIpaKEHUN
Pa3noxkeHne Ha MHOYKUTEIN C TTIOMOIIBIO

67 (dbopMmyI KBaJipaTa CyMMBI U KBajiparta 1
paszHoCTH

68 Paznoxkenne Ha MHOKUTEIN C TOMOIIBIO 1




(bopmyIn KBaspaTa CyMMBI U KBajIpara
pa3sHOCTH

YMHOXKEHUE Pa3HOCTH IBYX BBIPAKEHUU

69
Ha UX CyMMY

70 YMHOXEHHE Pa3HOCTH JIBYX BBIPAKCHUM
Ha UX CyMMY

71 Pa3znosxenne pa3HOCTH KBaIpaTOB Ha
MHOXHUTEIHN

79 Pa3znosxenue pa3HOCTH KBaJpaTOB Ha
MHOXHUTEIHN

73 Pa3znoxeHne Ha MHOKUTEIN CYMMBI U
pa3HOCTH KyOOB

74 Pa3znoxeHne Ha MHOKUTEIN CYMMBI U
pazHoCTH KyOOB

75 [IpeoOpazoBaHue 1EIOTO BHIPKECHUS B
MHOTOYJIEH

76 [IpeoOpazoBaHue 1EIOTO BHIPKCHUS B
MHOTOYJIEH

77 [IpuMeHeHnne pa3InIHBIX CIOCOOOB IS
pa3noKeHus: Ha MHOXKHUTEIN

78 [IpumeHneHue pa3aMyHbIX CIOCOO0B AJIs
pa3noKeHus: Ha MHOXKHUTEIN

79 Bo3BenenuenBydnena B CTENeHb

80 Bo3BenenuenByunena B CTENeHb
Kontponbhas padota Ne5 no

81 TeMe: " DopMyITbl COKpPAIIEHHOTO
YMHOKeHUs"
AHanu3 KOHTPOJIBHOUW paboTHI.

82 JluneliHoe ypaBHEHHUE C IBYMS
MePEeMEHHBIMU

83 JluneitHOe ypaBHEHHE C ABYMS
MePEeMEHHBIMU

84 I'paduk nuHeitHOTO ypaBHEHUS C ABYMS
MePEeMEHHBIMU

85 I'padux TMHEHHOTO YpaBHEHUS C ABYMS
MepEMEHHBIMU

86 CucremMbl TUHEHHBIX YPAaBHEHUH C IBYMS
MepEMEHHBIMU

87 CucremMbl TUHEHHBIX YPAaBHEHUH C IBYMS

NEPpCMECHHBIMHA




Pewrenne cucrem IMHENHBIX YpaBHEHUN

88 C IBYMs IEPEMEHHBIMH CIIOCOOOM 1
IIOJICTAHOBKH

89 Crnioco0moiIcTaHOBKU

90 Crioco0moicTaHOBKH 1
Pemrenne cucrem IMHENHBIX YpaBHEHUN

91 C IByMsl IEPEMEHHBIMU CTIOCOOOM 1
CIIOXKEHUS

92 CrniocobcnoxeHus 1

93 CriocobcnoxeHus 1

94 Pemenue 3a1a4 ¢ MoMOIIBIO CUCTEM 1
YpaBHEHUU

95 Pemenue 3a1a4 ¢ moMOIIBIO CUCTEM 1
YpaBHEHUU

96 JInneliHbIE HEPABEHCTBA C ABYMS 1
MEPEMEHHBIMHU U UX CUCTEMBI

97 JInneliHbIE HEPABEHCTBA C ABYMS 1
MePEMEHHBIMU U UX CUCTEMBI
KonTponbnas pabora Ne6 no teme:"

98 Pemenne cucrem MUHEWHBIX ypaBHEHUN 1
C IBYMS MEPEMEHHBIMU"

99 [ToBTOopenue no teme:"@opmyibl 1
COKpAILIEHHOTO YMHOXKEHUA"

100 | TIloBTtOopenuenoteme: "dyHKIIHS" 1

101 [ToBTOopenue no teme: "CreneHsp ¢ 1
HaTypaJbHbIM [TOKa3aTesnem"

102 | TIpomexyrodHasaTTECTAIUS 1

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KJIACC

KoaunuecTBO 4acoB
Ne Hara
"y Tema ypoxa Kontpoas | IIpaktuuec H3yYeHH
I Bcero HbI€ KHe .
padoThbI padoThbI
1 [ToBTOpenue. OnHOUNCHBI U 1
MHOTOYICHEI
5 [ToBTOpEeHUeE. 1
DopMyIIBICOKPAIIIEHHOTO YMHOKECHHS
3 [ToBTOopenue. Pemenne cucrem 1
JTIMHEWHBIX YpaBHEHUHN
4 AnrebpanveckasipoOb 1
JlomycTuMBbIe 3HAUYCHUSI IEPEMEHHBIX,
5 BXOJISIIINX B alireOpanyecKkue 1
BBIpKCHUS
5 OcHOBHOECBOHCTBOANTEOpAaNIECKOMAP 1
oon
7 Coxkparmenuenpooeit 1
3 CrnoxxeHue ¥ BRIYUTAaHUE Ipo0ei ¢ 1
OJIMHAKOBBIMH 3HaMEHATEIIMU
9 CrnoxxeHue ¥ BRIYUTaHUE Ipo0ei ¢ 1
OJIMHAKOBBIMH 3HaMEHATEIIMU
10 CrnoxxeHue ¥ BRIYUTaHUE Ipo0ei ¢ 1
pPa3HBIMH 3HAMEHATEISAMU
1 CrnoxxeHue ¥ BRIYUTaHUE Ipo0ei ¢ 1
pPa3HBIMH 3HAMEHATEIAMU
12 YMHOxeHue apooeit. Bo3senenue 1
IpoOH B CTEIICHb
13 YMHOxeHue apooeit. Bo3senenue 1
IpoOu B CTEIICHD
14 Jlenenunenpooeit
15 Jlenenunenpooeit 1
16 [IpeoOpazoBaHuEpAIMOHAIEHBIXBBIPAXK 1
€HUU
17 [IpeoOpazoBaHrepaIHOHATEHBIXBBIPAXK 1
€HUU
18 ®ynkius Y=K/X u ee rpaduk
19 ®ynkuus Y=K/X u ee rpaduk
20 [IpencraBnenue qpoOH B BHIE CyMMBI




npobeit

KonTtponesnas padota Nel mo teme:

21 "Anrebpanyeckue npodu"

29 AHanu3 KOHTPOJIBHOM pabOTHI.
JlelicTBUTENbHBIC YHCTIA

23 KBanpartHsie kopHH. ApuMETHUECKHI
KBaJPaTHbI KOPEHb

24 VYpaBHeHHEBUAA X2=a

25 VYpaBHeHueBuaa x> = a

26 Haxosxienue npuOImxeHHbIX
3HaYeHUH KBAJPAaTHOTO KOPHS

27 OyHKUUSy= KOPEHb U3 X

28 KBagparHblii KOpEHb U3 IPOU3BENCHUS
U 1poou

29 KBangpaTHBIHKOPEHBU3CTENIEHN

30 BrrHeceHre MHOKHUTEIS 32 3HAK KOPHS

31 BHeceHre MHOXUTEIS 1101 3HAK KOPHS
[TpeobpazoBaHme YHCIOBBIX

32 BBIpQKEHUH, COJIEP)KAINX KBAaIpaTHBIC
KOpHU

33 [IpeoOpazoBaHMEABOMHBIXPAIUKAIIOB

34 KonTtponbras padotaNe2 mo remam
"KBanparusie kopHU"
AHaJIn3 KOHTPOJIBHOM

35 pabotel. HeroHoe KBagpaTHOE
ypaBHEHUE

36 HemnonHoekBanpaTHOCYypaBHEHHE

37 dopmynaKopHEUKBaAPaTHOTOYPaBHEH
us

38 dopmyrnaKoOpHEUKBaAPATHOTOYPaBHEH
us

39 dopmynaKoOpHEUKBaAPATHOTOYPAaBHEH
us

40 Perienne TeKCTOBBIX 3aa4 C
MIOMOIIIBIO KBAJIPAaTHBIX YpaBHEHUH

41 Perienne TeKCTOBBIX 3aa4 C
MTOMOIIIBIO KBAJIPAaTHBIX YpaBHEHHH

42 TeopemaBuera

43 TeopemaBuera




44 KBagpartHeIATpEXUIEH

45 KBagpartHeIATpEXUIEH

46 Paznoxenue kBaipaTHOro TpExuieHa
Ha MHOXXUTEIHN

47 Paznosxenue kBagpaTHOTrO TpEXUICHA
Ha MHOXXHUTEIHN

48 [IpocretimmenpoOHO-
paloHaIbHBICYpABHEHUS

49 [pocteiimmenpooHo-
palnoHaIbHbICYpaBHEHUS

50 Pemennenpoono-
palMOHANIBHBIXYPaBHEHU I

51 Pemenue 3aga4 ¢ nomMoupro
palMOHAIBHBIX YPABHEHHI

59 Pemenue 3ama4 ¢ IOMOIIBIO
palMOHAIBHBIX YPABHEHHI

53 Pemrenue 3a1a4 ¢ MOMOIIBIO
palMOHAIBHBIX YPABHEHHI

54 KonTtponbnas pabora Ne3 no teme
"KBanpatusie ypaBHeHUS"

AHanu3 KOHTPOJIBHOM paboOTHI.

55 JIuHeitHOE ypaBHEHUE C TBYMS
MEPEMEHHBIMH, €r0 Ipaduk, MIpUMeEpbI
peuieHus: ypaBHEHUH B LEIbIX YU CIIaX
JIuneitHoe ypaBHEHUE C IBYMS

56 MePEMEHHBIMH, €T0 TpaduK, TPUMEPHI
peuleHus: ypaBHEHH B LENbIX YACIaX

57 HccnenoBanue cucTeM ABYX JMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMHU

58 I'pacdmyeckuii cnocob pernieHus: CUCTEM
ypaBHEHUH

59 I'padmyeckuii cnocod penieHus cuctemMm
ypaBHEHUH

50 AnreOpandeckuii crocod penieHus
CUCTEM ypaBHEHUU

61 Pemrenue 3aga4u ¢ mOMOIIBIO CUCTEM
YpaBHEHUH

62 Pemrenue 3aga4u ¢ mOMOIIBIO CUCTEM
YpaBHEHUH

63 YpaBHEHMS C TapaMETPOM




64

YpaBHEHHUs ¢ TapaMeTpOM

KonTtponeHas padota Ne 4 o teme :"

65 VYpaBHeHuUs ¢ IByMsI IEPEMEHHBIMU U
UX CUCTEMBI"

66 AHanu3 KOHTPOJIbHOM pabOTHI.
YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA

67 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA

68 CrnoxeHue 1 yMHOKEHUE YUCIOBBIX
HEPaBEHCTB

69 CrnoxeHue 1 yMHOKEHUE YUCIOBBIX
HEPaBEHCTB

70 ITepeceuenne u
00bETMHEHUEMHOXKECTB

71 HUucnoBsIEIPOMEKYTKH

79 JInHeiiHbIe HEPaBEHCTBA C OJHOM
MEPEMEHHOM U UX PEIIeHUE

73 JIuHeiiHbIe HEPaBEHCTBA C OJHOM
MEPEMEHHOM U UX PEIIeHUE

74 CucTeMbl TUHEWHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEUICHUE

75 CucTeMbl TUHEWHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEIICHUE

76 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEIICHUE

7 Jloka3zaTebCTBOHEPABEHCTB
Kontponbras padoTta Ne5 o teme:

78 "HepaBeHcTBa C 0JTHOM TIEpEeMEHHON 1
UX CUCTEMBI
AHaJIu3 KOHTPOJIbHOM

79 paboTel. Oynkuus. O6nacTh
OTIpeJieNIeHUs] 1 MHOXKECTBO 3HAYCHUIA
GbyHKIIII

80 OO6nacTh onpeaeneHuss © MHOKECTBO
3HauYeHUH QyHKIUU

81 CaoiicTBa (hyHKLIMHU, UX OTOOpaXKEHHUE
Ha rpaduke

82 Urtenue u mocTpoeHue rpadukoB
byHKIMI

83 CaoiicTBanHeHHOW D yHKIIMN

84 CaoiictBa dynkimii y=K/X 1 y= KopeHb




u3 X

CaoiictBa dynkimii y=K/X 1 y= KopeHb

85 1
U3 X

86 [enast u mpoOHas YacTH YuciIa 1

87 Lenast u mpoOHAs YacTH YnciIa

88 KonTtponsHas padora Ne6 o teme: " 1
Oynkun. OcHoBHBIEQYHKIMN"
AHanu3 KOHTPOJIHOM

89 paboTer.OnpeielICHHe CTENEHH C 1
IIEJTBIM TIOKa3aTeJIeM

90 CBoiICTBa CTENEHU C IEJTBIM 1
MoKa3zaTesieM

o1 CBoiiCTBa CTENEHU C TETBIM 1
MoKa3zaTesieM

92 [lonsiTHECTAaHJAPTHOTOBU QUK CIIA 1

93 Pemenne 3ama4 ¢ 0OABIMIMME U 1
MaJIBIMH YU CIIaMHU

94 Oyukmu Yy=X"-1u y=x"-2 u ux 1
CBOMCTBA

95 KontponbHas padorta Ne7 o teme:" 1
CreneHs C 1eNbIM MTOKa3aTenaeM

96 [ToBTopenue o Teme:"KBanpaTHbie 1
KOopHH"

97 [ToBTOopenue no Teme:"Pemenue 1
KBaJIpaTHBIX YpaBHEHUI"

98 [ToBTOpenue no teme:"Pemenue 1
TEKCTOBEIX 3a1a4"
[ToBTOpenue no Teme:"Pemenue

99 HEPaBEHCTB C OJTHOM MEPEMEHHON U UX 1
cuctem"
[ToBTOpenue no teme:"CBoiicTBa

100 . 1
byHKIMI

101 | IIpomexyTouHasaTTeCTALUS

102 | Peseps 1

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




9 KJIACC

KoandecTBO 4acoB

Ne Hara
n/ Tema ypoka Konrpo Tpakriy H3YyUYeHH
I Bceero JIbHbIE ecKue .
padoThbI padoThbI
1 [ToBTOpenue. Pemenue HepaBeHCTB ¢ OTHOM 1
MEPEMEHHOMN U UX CUCTEM
9 [ToBTOpenue. Pemenune kBagpaTHbIX U 1
JIPOOHO-PAMOHAIBHBIX ypaBHEHUH"
3 [ToBTOpenue. KBanpaTHeiekOpHU 1
MHO0KecTBO AJeHCTBUTENBLHBIX UHCE;
4 NENCTBUTENbHBIE YHCIIa KaK OECKOHEYHBIE 1
JECSITUYHBIE TpOOH
PanmionaneHbIe yKca, HppaluoOHaIbHBIC
5 YyHrcia, KOHEYHBIE B 0ECKOHECUHBIC 1
JeCATUYHBIC IpoOu. [{eficTBHs ¢ HUMH.
CpaBHEHHE NEUCTBUTENBHBIX YUCEIT,
6 apu(METHIECKHE JCUCTBUS C 1
JEHCTBUTEILHBIMU YUCIIAMH
B3aumHO 01HO3HAYHOE COOTBETCTBUE MEXKIY
7 MHOECTBOM JI€HICTBUTEILHBIX YHUCEI U 1
MHOKECTBOM TOYEK KOOPJIMHATHOM MPSMOU
3 [TpubnmxkEHHOE 3HAaUEHNUE BETUUYHHBI, 1
TOYHOCTH MPUOIIMKEHUS
9 [Ipukuaka 1 oleHKa pe3yabTaToB 1
BBIUYHUCIICHUH
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUpPa U
10 JUTUTEIIBHOCTD MPOIIECCOB B OKPYKAIOIIEM 1
MHUpe
Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA U
11 JUIUTEIBHOCTD MIPOIIECCOB B OKPYXKAIOIIEM 1
MHUpe
12 [IpakTHKO-OpUEHTUPOBAHHbBIE3a AU
13 [IpakTuKO-OpUEHTUPOBaHHBIE3aAAUN
14 To4HOCTB MpeACTABIECHUS IEUCTBUTEIBHBIX 1
qucen B BUJE JecATUYHbIX ApoOeil. Yuco 11
15 KonTtponpHas padota Nel mo 1 1
teme:" JlelicTBUTEIbHBIC Unciia"
16 AHanu3 KOHTPOJIBHOM paboThl. CBONCTBA 1




YETHOCTU ¥ HEYETHOCTH (PYHKITHI

17 CBo¥CTBa YETHOCTH M HEYETHOCTH (DYHKITHIA

18 CBoiiCTBa YETHOCTH M HEYETHOCTH (PYHKIIMI 1

19 I'paduku 1 cBOICTBa HEKOTOPBIX BUOB 1
byHKIII

20 I'paduku pynkumii: y = kx, y = kx + b, 1
y=k/X, y=X3, y=VX, y=|X| u ux cBoiicTBa

21 I'paduku pynkumii: y = kx, y = kx + b, 1
y=k/X, y=X3, y=VX, y=|X| u ux cBoiicTBa

22 Oynkuus y=ax"2, ee rpapuk u cBoicTBa 1

23 Oynkuus y=ax"2, ee rpaguk u cBoicTBa 1

24 I'paduk dynkimii y=ax2+n u y=a(x-m)"2 1

25 I'paduk dynkimii y=ax2+n u y=a(x-m)"2 1

26 [MoctpoenuerpadukakBaapaTHIHONPYHKITIH 1

27 [TocTpoenuerpadukakpaipaTHIHOUPYHKINN 1

28 [MoctpoenunerpadukakBaapaTHIHONPYHKITIH 1

29 JlpoOHo-nuHelHas pyHKIUS U ee Tpaduk 1

30 JpoOHo-nuHelHas pyHKIUS U ee Tpaduk 1

31 KontponbHas padotaNe2 o teme "dOyHKIIUN 1
u rpaguxu”

39 Ananus KOHTpOJ‘IBHOI\/:I' paboTsl. Llemnoe 1
YpaBHEHHE U €r0 CBOMCTBA

33 Ilenoe ypaBHEHME U €ro CBOICTBa 1

34 JpoOHblepalinOHANbHBICYPAaBHEHHUSI 1

35 JIpoOHbIEpaliMOHATILHBICYPABHEHUS 1

36 JIpoOHbIepaiOHATILHBICYPAaBHEHUS 1

37 Pemenune "\I:GKCTOBBIX 3ajJja4y ¢ IOMOUIbIO 1
ypaBHEHUI

38 Pemenune :I:GKCTOBBIX 3aj1ay ¢ OMOUIbIO 1
ypaBHEHUI

39 Pemeime HepaBeH(iTB BTOPOM CTETIEHH C 1
OJIHOW TIepEeMEHHO

40 Pemeime HepaBeH(iTB BTOPOM CTETIEHH C 1
OJTHOW TIepeMEeHHOM

41 PeriennenepaBeHCTBMETOIOMUHTEPBATIOB

42 PeriennenepaBeHCTBMETOIOMUHTEPBAJIOB

43 PeriennenepaBeHCTBMETOIOMUHTEPBAJIOB

44 HexoTopble mpreMbl pereHns LHenbix 1

yYpaBHEHUH




HexkoTtopeie npueMsl peleHns Lelbix

45 .
ypaBHEHUI

46 KonTtponsnas padora Ne3 o teme:"Pemenne
YpaBHEHUI U HEPABEHCTB"

47 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €TI0
rpadux

48 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €TI0
rpadux

49 CucremMbl TUHENHBIX YPAaBHEHUH C IBYMs
MIEPEMEHHBIMU U UX pELICHHE

50 Cucrembl TUHEHHBIX YPaBHEHUH C IBYMs
MIEPEMEHHBIMU U UX pELICHHE

51 Pemrenne cucrem IMHEWHBIX YPAaBHEHUN €
JBYMsI IEPEMEHHBIMU

59 Pemrenne cucrem TMHENHBIX YPABHEHUN €
JBYMsI IEPEMEHHBIMU

53 HccnenoBanue cucTeMsl IByX JTMHEHHBIX
YpaBHEHUH ¢ ABYMS [TEPEMEHHBIMU

54 HccnenoBanue cucTeMsl IByX JTMHEHHBIX
YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMU

55 HccnenoBanue cucTeMbI ABYX JTUHEMHBIX
YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMU
Pemienne 3a1a4 ¢ OMOIIBIO CHCTEM

56 yYpaBHEHU BTOPOU CTETICHH C IBYMSI
IepEMEHHBIMU
Pemienue 3a1a4 ¢ IOMOIIBIO CHCTEM

57 ypaBHEHUH BTOPOU CTEIICHU C JBYMS
IepEMEHHBIMU

58 Pemienue 3a1a4 ¢ NOMOIIBIO CHCTEM
YpaBHEHUH BTOPOU CTENIEHU
KontponbHas padota Ned4 o teme

59 "YpaBHEHMs C IByMsI IEPEMEHHBIMU U X
cucreMsb!"”

50 Ananu3 KOHTpoJbHOM paboTsl. HepaBencTa
C IBYMS IEPEMEHHBIMU

61 Pemenune HepaBEHCTB C IByMsI
IIEPEMEHHBIMU

62 Pemenune HepaBEHCTB C IByMsI
IIEPEMEHHBIMU

63 Pemenune HepaBEHCTB C IByMsI




NEPpCMCHHBIMHA

64

Cucremsbl HCPABCHCTB C ABYMs
NEPpCMCHHBIMHA

65

Cucremsbl HCPABCHCTB C ABYMs
NEPEMECHHBIMHA

66

Cucremsbl HCPAaBCHCTB C IBYMs
NEPEMECHHBIMHA

67

Cucremsbl HCPAaBCHCTB C ABYMs
NEPEMECHHBIMHA

68

Cucremsl HCPAaBCHCTB C IBYMsI
NEPEMEHHBIMHA

69

HexkoTtopeie npueMsl peneHns CHCTeEM
YPaBHEHUI BTOPOU CTENEHH C IBYMS
IIEPEMEHHBIMU

70

HekoTtopsie npueMsl pemeHns CHCTeEM
YPaBHEHUI BTOPOU CTENEHH C JBYMSI
IIEPEMEHHBIMU

71

HekoTtopsie npueMsl perenns CHCTEM
YPaBHEHUI BTOPOU CTENEHH C JBYMSI
IIEPEMEHHBIMU

72

KontponbHas padota Ne5 o teme
"HepaBeHcTBa ¢ IByMS IEPEMEHHBIMU U UX
cucreMs!"”

73

AHaTU3KOHTPOILHONPAOOTHI.
[MocnenoBaTenbHOCTH

74

3aaHue TI0CIIeI0BATEIIbHOCTH
peKyppeHTHOU popmysoit u hopmynoit N-ro
qiieHa

75

Omnpenenenue apuGMEeTHIESCKON MPOTPECCHH.
dopmyrna n-ro 4ieHa apuPpMeTHIecKoit
Mporpeccuu

76

Omnpenenenue apuPpMeTUUECKON TPOTPECCUH.
dopmyrna n-ro wieHa apuQMeTuIecKou
Mporpeccuu

77

@®opMyIbl CyMMBI ITEPBBIX N YJIEHOB
apu(pMeTHIeCKON Mporpeccuu

78

@®opMyIbl CyMMBI IIEPBBIX N YJIEHOB
apu(pMeTHIeCKON Mporpeccuu

79

@DopMyIbl CyMMBI ITEPBBIX N YJIEHOB
apu(pMeTHUECKON Mporpeccuu




80

OmnpeneneHre TeOMETPHUECKON TPOTPECCHH.
dopmyna 1m-ro 4ieHa reOMETPUIECKOM
porpeccun

81

OmnpeneneHre TeOMETPHUECKON TPOTPECCHH.
dopmyna 1m-ro 4ieHa reOMeTpUIECKOM
MPOTrpecCcun

82

@opMyIIbl CyMMBI IEPBBIX N YICHOB
r€OMETPUUYECKON MTPOrPECCUH

83

@opMyIIbl CyMMBI IIEPBBIX N YICHOB
r€OMETPUYECKON MTPOrPECCUH

84

@opMyita CyMMBI IIEPBBIX 1T YWICHOB
F€OMETPUYECKON MPOTrPECCUHN

85

MetoamaTeMaTHUYE€CKOMUHTYKIIMT

86

MetoamMaTeMaTHUYE€CKOMUHTYKIIMT

87

KonTponbHas pabora Neb no teme
"JucoBEIe IIOCIEN0BaTEILHOCTH "

88

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHUM. 3aMuCh, CPAaBHEHUE, ACHCTBUS C
JIENCTBUTEILHBIMU YMCIIAMU, YUCIIOBAS
npsiMast

89

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHui. [Tpo1IeHThI, OTHOIIEHHUS], TPOTIOPIUU

90

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHui. OKpyrieHue, NpuOInKEHNE, OIICHKa

91

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIHS
3gaHui. Pelenne TeKCTOBEIX 3a1a4
apu(pMETHIECKUM CIIOCOOOM

92

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIHS
3HaHui. PeleHne TeKCTOBRIX 3a1a4
apu(PMETHYECKUM CIIOCOOOM

93

[ToBTOpEeHUe, 0000IICHNE ¥ CUCTEMATU3AIHSI
3HaHu#. Perenne TeKCTOBBIX 3a1a4
apu(pMETHYECKUM CTIOCOOOM

94

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIHS
3Hanuii. [IpeoOpazoBanue anredbpandeckux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHUS

95

[ToBTOpEHue, 06001IeHNE U cCUCTeMaTU3alIUs
3Hanuil. [IpeoOpazoBanue anredbpandeckux
BBIPKEHUH, TOMYCTHUMbIC 3HAYCHUS

96

[ToBTOpEHue, 06001IeHNE U cCHCTEMAaTU3alIUs




sHanmii. [IpeoOpazoBanue anredbpandeckux
BBIpa)KeHHﬁ, JOITYCTUMBIC 3HAYCHUA

97

[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIIHS
saanmii. [IpeoOpazoBanne anredbpandeckux
BBIpa)KeHHﬁ, JOITYCTUMBIC 3HAYCHUA

98

IToBTOpenune, 0600ImEeHNEe U CHCTEMAaTH3aINs
3HaHu. yHKIHUK: IOCTPOEHUE, CBOMCTBA
W3YyYEHHBIX (DYHKIIHH

99

IToBTOpeHue, 0000MIEHNE U CHCTEMAaTH3aIUs
3HaHuM. OyHKIHUK: IOCTPOEHUE, CBOMCTBA
W3Y4YEHHBIX (QYHKIUN

100

[IpomexxyTouHasarrecTauus

101

[ToBTOpeHue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHuM. yHKIUK: IOCTPOEHUE, CBOMCTBA
W3Y4YEHHBIX (QYHKIUN

102

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHu. OyHKIUK: TOCTPOEHUE, CBOMCTBA
W3Y4YEHHBIX (QYHKIUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* Anre6pa, 7 kimacce/ MaxkaperueB FO.H., Munmiok H.I'., HemkoB K.W. u npyrue; mox
penaknueii TensikoBckoro C.A., Aknroneproe obmiectBo «M3natenberBo «IIpocBenienney
* Anre0pa, 8 kimacce/ MaxkaperueB FO.H., Munmiok H.I'., HemikoB K.W. u npyrue; mox
penakuuei TensikoBckoro C.A., AkironepHoe oomiectBo «M3aarensctBo «IIpocBemnienue»
» Anre6pa, 9 knacc/ Maxkapsiues 10.H., Munatok H.T'., Hemkos K.W. u apyrue; mon

penaxuuei TensikoBckoro C.A., AkinronepHoe oomiectBo «M3marensctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1.Anrebpa7xn: quaaktuyeckue marepuainsl/B.U. XKoxos, FO.H. Makaperues/[Ipocserienue
2. Anrebpa8 xin: aunaktudeckue marepuansl/B.1. XKoxos, FO.H.
Makapsraes/IIpocsenienue

3. Anrebpa 9 i nunakruueckue matepuainsl/B.U. Koxos, FO.H.

Makapsrae/IIpocsenienue

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

1. https://resh.edu.ru/

2. https://uchi.ru/

3. https://math8-vpr.sdamgia.ru



