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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOI'O OOIIEro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3YUEHUE IPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM *kHU3HU. Pa3zButre y oOyJaromuxcs
HAYYHBIX TPEACTABICHUN O TWPOUCXOXKACHUM U CYIIHOCTH alnreOpamyecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJICHUN U MPOLIECCOB
B TpUpOAEC W OOIIeCTBE, POIM MAaTEeMaTHUYECKOTO MOJACITUPOBAHUS B HAyYHOM
NO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl aJlafTallii B COBPEMEHHOM HU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHUs HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPeOYyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHUS W BBIBOJBI,
dopmynupoBaTh yTBepKaeHUA. OCBOCHHE Kypca anreOpbl 00ecieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaroIUXCs: OHM HWCHOJB3YIOT JCIyKTHUBHBIC U
WHIYKTUBHBIC PACCYKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
agamoruto.  OOydeHue  anreOpe  mpeAmnoiaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITETTFHOW  JICATEIIbHOCTH OOYYAIOIIMXCs, TOITOMY CaMOCTOSITEIIBHOE
pelleHue 3aa4 SBJSETCs pealu3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yUeHusl.

B crpykrype nporpammbl yueOHOro Kypca «Auredpa» Uisi OCHOBHOTO
o011ero o0pa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJIEPIKATEIbHO-METOINYECKUE
JMHUK: «Yucna U BBIYMCICHUS», «ANreOpandeckue BhIpaXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3TUX coaepKaTeIbHO-METOAMUYECKUX
JUHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJIEHCTBYS €
ApPyTMMHU €ro JMHUsAMU. B Xoze wu3yuyeHuss ydeOHOro Kypca OOy4arouiumcs
HOPUXOJUTCS JIOTUYECKU PacCyXkAaTh, UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
A3blK. B CBs3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anredpa» BKIHOYEHbI
HEKOTOPbIE OCHOBBI JIOTHKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYarOITUMUCS
OCHOB  YHHMBEPCAJbHOTO  MaTeMmaThuyeckoro ssbika. CopaepkaTreabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpa» SBIAETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yucna W BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUS MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyYaIOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCSA AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl TOBCEIHEBHOM
KU3HU. PazBuTHe MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHUIO.

Copeprxanue qByX anreOpandeckux JIMHUN — «AredpandecKkue BhIpaKeHHs»
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO Y OOYyUarOUIUXCS
MaTeMaTUYecKOro arrmnapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3afady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi y4eOHbId Marepuan TIpyNIUpPyeTcs BOKPYT
palMOHANIbHBIX BBIpRXKEHUI. AnreOpa AEMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJeNed, OMHMCAHHUs MpPOLECCOB U
ABJIGHUA peanbHOr0 Mupa. B 3agaunm oOydeHuss anreOpe BXOIAT TaKKe
nanbHellllee pa3BUTHE AITOPUTMHYECKOTO MBILUICHHUS, HEO0XOJUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATHKH, W OBJIAJICHUE HaBbIKAMH
JNeAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBanue CUMBOJIbHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CHOCOOHOCTEN K MATEMAaTHYECKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(ruecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromMUMHCS 3HAHUN O (QYHKUMAX KaK BaKHEWIEH MaTeMaTH4eCKOW Mojenu
JUTSL ONIMCaHUsI U UCCJIeIOBaHUS Pa3HOOOPa3HbIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOyYaromIMXCA
YMEHUS UCTIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Yy4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3feibl COACpPKAHUSA:
«Uucna u BBUHCIEHUS», «ANTreOpandeckue BBIPAKECHUS», «YpaBHEHUA W
HEPABEHCTBAY, « DYHKITUNY.

Ha msyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 ygaca (3 yaca B HEZIENO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (OPMBI 3amHUCH
npoOeit k apyroil. I[loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yHOOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTHUYeCKHe JEUCTBUS C
palMoOHANIBHBIMK YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypajibHbIM [IOKa3aTeJeM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICIICHUs], 3aITUCh O0NbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOILEHTOB. TpyU OCHOBHBIC 3aJauM Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIOKEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AJire0panyvecKne BbIPaKeHH s

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKEHUS C NepeMeHHOM. JlomycTrmbie
3Ha4YECHMS NepeMeHHbIX. [IpencTraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmybl. Beraucnenus mo popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUs, TMpaBWwia MpeoOpa3oBaHHUsl CyMM U
IPOM3BEICHHM, PaBUIIa PACKPBITUS CKOOOK M MIPUBEACHUS TOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHbl. CteneHb MHOTrousieHa. C0KeHHe, BBIYUTaHUE,
YMHOXEHUE MHOIOYIeHOB. DOpMyJibl COKpAIIEHHOTO YMHOXKEHUA: KBaJpaT
CyMMBl W KBaApaT pa3HocTH. PopMmyna pa3HOCTH KBajpaToB. PasinoxeHue
MHOT'OUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCHUJIIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEWHOTO
ypaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHeHHU. CocTaBieHUWE YpaBHEHHHN MO
YCIIOBHIO 3a7auu. PenieHrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsl IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpPEMEHHbIMHU. PemieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl pemieHus TEKCTOBBIX 3a7ady C IMOMOUIbIO
CHCTEM ypPaBHEHUM.

DyHKIUA



Koopaunara Toukn Ha npsmoil. YucinoBsle NpoMeKyTKH. PaccTostHue Mmexny
JIBYMs TOYKaMU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHara
TOUYKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYyIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTel. [lonstue ¢ynxuuu. [padux
¢ynkuuu. CoiictBa ¢pyHkuuid. Jluneitnas Qynkuus, e€ rpaduxk. ['padux Gynkumu
y = |X|. I'paduueckoe peiieHHe JTHMHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
YPaBHEHUH.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIEC.
JlecaTuunble TPUOIMKEHUST UppallMOHATIbHBIX unces. CBONCTBa apu(METHIECKUX
KBaIPAaTHBIX KOPHEW U WX MPUMEHEHHUE K MPeoOpPa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYMCJICHUSAM. [[€eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enbpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCTA.

AnreOpandeckue BolpakeHUusI AJiredpanyecKue BbIpakeHust

KBanparnelii  TpEX4WiieH, pas3jgoXKEHHE  KBAApPaTHOrO  TpEXWIEHA  Ha
MHOHUTEIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOMCTBO aireOpandeckoi JapoOu.
CnoxxeHue, BBIUMTAHHE, YMHOXXEHHE, JeJIeHHe anredpandyeckux JapoOei.
PanronanbHbie BEIpXKEHHS 1 KX TTpeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienue ypaBHEHUN, CBOISIIMXCS K JUHEHUHBIM M KBAJIPATHBIM.
[IpocTeiimue ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

I'paduueckas mHTEpHpeTalvs ypaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX ypPaBHEHUN C JBYMs II€pEeMEHHBIMH. [Ipumepbl pemeHuss CUucTem
HEJIMHENHBIX YPABHEHUH C IByMS [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO C OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DyHKIUMN

[Torsitne ¢ynkmuu. OOIacTh OmpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkimu. CriocoOb! 3amanus (yHKITHIA.

I'padpux dyaxkumu. Urtenne cBoiictB dyHkmmu mo e€ rpaduxy. [Ipumeps
rpaduKoB QyHKIIHUI, OTPAXKAIOIINX PEabHbIE MTPOIIECCHI.



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

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIE T1poOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, JEHCTBUTEIIHLHBIC YUCTIA
KaKk OECKOHEUYHbIE JeCATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXK]1y MHO>KECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKPYKaIOIIEM MUDE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHrne ypaBHEHUH, CBOSIIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCA K KBAJPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPEThEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palilMOHANBHBIX ypaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPAaBHEHHUH C ABYMS IEPEMEHHBIMU. PellleHne cucTeM NBYX YPaBHECHUH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpou cremeHu. ['paduueckas
UHTEpIpETALUsI CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

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

DyHKIUMN

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

Ipaduxu pyrxumit: y = kx, y = kx + b, y = kix, y = x3, y =V, y = |X| , n ux
CBOMCTBA.

YucaoBbie MOCIeI0BATEIbHOCTH U NPOTPeccHu



IlonsiTHE YHCIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pPEKyppEeHTHOI popMyoi U (popmyJioil N-ro uieHa.

Apudpmernyeckas u reomerpuueckas nporpeccuud. dopmynel N-ro uigeHa
apu(pMETHUYECKON U F€OMETPUYECKON IPOrPECCHI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHne WiIEHOB apu(PMETHUYECKOM M TEOMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepU3yITC:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

OpOSIBIGHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY POCCUHUCKOU
MaTEMaTUK{, I[IEHHOCTHBIM  OTHOIIEHMEM K  JOCTHXKEHUAM  POCCHMCKHUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHMYeCKOW IIKOJIbI, K MCIOJb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHbBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM BaXKHOCTH
MOPaJIbHO-3TUYECKHUX IPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOW Ha AakKTHBHOE YYacTHE B pELNICHUM MPAKTHYECKHX 3a]ad
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MAaTEMAaTHYECKOIO
o0pa3oBaHMs Ha NPOTSHDKEHUU BCEH JKM3HM JUI YCHEIIHOW MpodecCHOoHaIbHOM
JESITEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
HOCTPOEHUEM MHMBUyaIbHON TpaeKTOpuu 00pa30BaHUsl U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, pacCyXIEHUI, YMEHHUIO BUIETbH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JE€ATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEeYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpPeICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJEHUA  3J0pOBOro  oOpa3a JKHU3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTHbIXa, pEryspHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTr0 K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTaluel Ha MpUMEHEHNEe MaTeMaTHUYEeCKUX 3HAHUM /I pEelIeHUs 3a7ad
B 00JIaCTH COXPAHHOCTU OKpY’Kalolled cpeibl, IUIAHUPOBAaHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpY>Kalolled Ccpeibl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM COLNMAJBLHOW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHUE YUYUTHCS y JAPYTUX JIOAeH, mpuoOpeTaTh B COBMECTHOW JEATEILHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMyIHpOBaTH UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OpPMYyIHMpOBaTH W OICHUBATH PUCKU H

NOCNECTBUS, (HOPMHUPOBATH OTIBIT.
METAINIPEIMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble joruueckue AecTBUA:

e BBISIBIISITH U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKHUX
O00BEKTOB, TOHATUN, OTHOUICHUH MEXKIY MOHATUSIMH, (HOPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHPUHUMATh, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKICHHS:
YTBEpJIUTEIbHBIE W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBICE M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX HU
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAUBATh APryMEHTALMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYHKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHUs, BBHIOMpATh HaumOoJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble uccieaoBaTeIbCKHe JeHCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyIHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIWBAaTh HWCKOMOE U JaHHOE, (HOPMHPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOO TIO3UIINIO, MHECHUE;

NPOBOJIUTH IO CaMOCTOSITEILHO COCTaBIICHHOMY IUIaHY HECIOXHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOH;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIIBUTaTh
IPE/IONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6Gora ¢ undgopmanmei:

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

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

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

OIICHMBATh HAAEKHOCTH WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMmMmyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:



BOCIIpUHMMATh #  (HOPMYJTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSIMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJTy pelIeHUs 3a/1a4yi, KOMMEHTUPOBATh MMOTYUCHHBIA PE3yIbTAT;

B X0JI¢ 00CYKJCHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, peIIacMoi 3aJa4M, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTaBIATh CBOM CYXKIEHHUS C CYXICHHUSAMH JPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPY)KWBATh Pa3JIMdUe W CXOJICTBO ITO3WIIHHA, B
KOppeKTHOU hopme GOpMyITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;
NPEJICTaBIATh  pE3yJabTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ71a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEMMYIIECTBA  KOMAaHJHOW U
WHAVUBUAYATLHONH paOOThI MPU PEHICHHH YYEOHBIX MAaTEMaTHYECKUX
3ajad;

NPUHUMATH 1€JIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOrOBapUBATHCA,
00CyX/IaTh TPOIECC M Pe3yJIbTaT pabOThl, 0000MATh MHCHHS HECKOJBKHX
JIFO/IeH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYXaeHHUS, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYPMbl W JIPYTUE), BBINOJHATH CBOIO 4YacTh
paboThl M KOOPJAUHUPOBATH CBOM JICUCTBUSI C APYTHUMH YJICHAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aHMOJICUCTBHSI.

PeryjsiTuBHBbIE YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIaH, AJITOPUTM PEUICHUs 3adadydl (MU €ro
4acTh), BIOUpaATh CIOCO0 peIlIeHUs ¢ yU4E€TOM HMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUU.

CaMOKOHTpOHL, IMOIUOHAIbHBIN MHTEJJIEKT:

BJIQJIETh CIOCOOAMU  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3yibpTaTa pelieHus MaTeEMaTUYEeCKOW 3a]a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWEHHBIX OIMMNOOK, BRISBICHHBIX TPYTHOCTEH;
OLICHUBATh COOTBETCTBUE PEe3yJIbTaTa ACATEIBHOCTH MOCTABJICHHOW NEIH
1 YCJIOBUSAM, OOBACHATHh NPUUUHBI TOCTHKEHUS WA HEJIOCTHXKCHUS 11EJIH,
HaXOJWTh OIHUOKY, JaBaTh OIEHKY IPUOOPETEHHOMY OIIBITY.



NPEJMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 7 kJjacce OOyYaroOImMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucsia v BLIYUCTICHUS

BreinmonusaTh, coueras yYCTHbIE U NHChbMEHHBIE MPUEMBI, apudmeTuyeckue
NEUCTBUA C pAllMOHAIBHBIMU YUCIIAMM.

HaxoauTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHHUH, MPUMEHSAThH pa3sHOOOpa3HbIE
crocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUW APOOHBIX BBIPAXKEHUN, COACPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT ofgHOM (OPMBI 3amucu 4Yuces K Japyrou (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIAOUYNBATH PAIIMOHAIIBHBIC YKCIIA.

OKpyIJTh yncna.

BBINoNHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BHIYMCICHHUH, OLICHKY 3HAYCHU I
YUCJIOBBIX BBIPAKCHUN. BBINMONHATH NEHUCTBHUS CO CTENEHSMHU C HATypajJbHBIMU
MOKa3aTeIISIMU.

[IpyMeHAT,  OpHU3HAKK  JEJTMMOCTH,  Pa3OKEHUE HAa  MHOXKHUTEIU
HATypAJIbHBIX YUCEN.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pEe3yAbTaThl pELIECHUs 3a7a4 C YYETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckyio TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHATH
e€ B IIpoliecce OCBOCHHs y4eOHOro MaTepuaia.

Haxonute 3HaueHUs OyKBEHHBIX BBIPAKCHUN TNPU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUS — IENOTO  BBIPAXKEHUS B~ MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.

BpInoysHATE yMHOXXE€HME OJHOWICHA HAa MHOIOWIEH K MHOIOWIEHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJITBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcyniecTBisATh Pa3’I0KEHUE MHOTOWJIEHOB HA MHOXHUTEIU C IOMOIIBIO
BBIHECEHHMS] 32 CKOOKM OOIIEro MHOXUTENs, TPYNIUPOBKH  ClIaraeMbiX,
MpUMEHEHUS (DOPMYJT COKPAILIEHHOTO YMHOXKEHHUSI.

[IpuMensTh peoOpa3zoBaHKsi MHOTOWICHOB JJISI PEUICHUS Pa3IUYHBIX 33734
W3 MAaTEeMAaTHUKU, CMEXKHBIX TPEAMETOB, U3 PEATbHON MTPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYpPAJbHBIMU IIOKA3aTEJSIMH IS
npeoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHss MpaBUiIa
nepexoaa OT UCXOJHOTO YpaBHEHUsS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABiseTcs
JIM YUCJIO KOPHEM YPaBHECHUS.

[IpumeHsTh rpaguyeckue METObl MPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
YpaBHEHHUS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JHUHEHHOTO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMU, MOJIb3YACh TI'PAPUKOM, MNPUBOJUTH MPUMEPHI pEIICHUS
YpaBHEHHS.

PemaTh cucteMbl IBYX JIMHEWHBIX YpaBHEHUH € IByMs NIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pewmaTh JUHEHHOE YypaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHH 1O YCJIOBHMIO 3aJlayd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYYEHHBIA pe3yJIbTaT.

DOyHKUUHA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIIOBBIE IPOMEKYTKH HA
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpoUTh rpaduku TuHEeHHBIX QyHKIUNA. CTpouTh rpadux GyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIUNA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTh, BpEMS, PACCTOSIHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3Hauenue GyHKIMH 10 3HaYEHUIO €€ apryMEeHTa.

[Tornmarts rpaduueckuii cmoco0 MpeacTaBiICHUS W aHaIM3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETHPOBATH HH(POPMAIIHMIO U3 TPA()UKOB PEabHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 kiacce oOydYaromIMiicss MONYYHUT CIETYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp30BaTh HadyaJIbHBIE IPEICTABICHUS O MHOXXECTBE JIEMCTBUTEIBHBIX
qyucen A CPaBHEHUS, OKPYTJICHUSI U BBIUYMCIECHUN, U300pakaTh JEWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOM.

[IpuMeHsaTs MNOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOJIUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOAMMOCTH KAIBKYJSTODP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKEHUM, COJEpKAIIMX KBaJApaTHbIE KOPHH, HCIOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amUCH OONBIIUX W MaJIbIX YHCEN C MOMOIIBIO0 JECATHUYHBIX
npoOeii u creneHelt uucna 10.

Aaredpanveckue BbIpakKeHHs

[IpuMeHAT, TOHSATHE CTEMEHW C IeNBIM  [TOKa3aTelieM, BBIIOJIHSTH
npeoOpa3oBaHus BRIPAKECHHIA, COIEPIKATNX CTETICHH C IEJIBIM MTOKa3aTEeIIEeM.

BBITIOJIHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHATBHBIX BBIPAKCHHM
Ha OCHOBE MPaBWJI JSHCTBUI HAJl MHOTOWICHAMH U alreOpandecKuMH IPOOsSIMHU.

PackiianbiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIH.

[TpuMeHATh peoOpa3oBaHMsI BBIPAKCHUN ISl PEIICHUST pa3INYHbIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemats NMHElHBIE, KBaJpaTHbIC yYpaBHCHUS W pallMOHAIBHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS TICPEMCHHBIMH.

[IpoBoaMTH MpOCTEHIIIME UCCIENOBAHUS YPAaBHCHUN W CUCTEM YpaBHECHHIA, B
TOM YHCJIE C IPUMEHEHUEM TpaQUUecKux MpeAcTaBIeHI (YCTaHABINBATh, UMEET
¥ ypaBHEHWE WM CHCTEMa YpaBHEGHUUW PEIICHHUs, €CIU MMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cCOBEeCHOW (QOPMYITHPOBKH 3aaauu K e€ anreOpandeckoi
MOJIENTd C TIOMOIIBIO COCTaBJICHUS YpaBHEHHUS WJIM CHCTEMBbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYEHHBIN pe3yibTarT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JMHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILTIOCTPAllMI0O MHOXKECTBA pEUICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNITh 3HaueHHe (YHKIUM O 3HAUYCHUIO
apryMEeHTa, ONpeeisaTh CBOMCTBA (DYHKIUH 110 €€ TpaduKy.

Ctpoutsb rpaduku d7aeMeHTapHBIX QYHKIIUN BUJIA:

y = kix, y = X2,y = x3,y = |X|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU TI0 €€ TpaduKy.

K xonmy oOyuenus B 9 kiacce oOydYaromIuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIC PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHAILHBIE M HPPAITMOHALHBIE YHCTIA.

BoeimonaaTe  apudmeTHdyeckue JeUCTBHS C PAlMOHAIBHBIMU  YHUCIIaMH,
couetass YCTHbIE W TIUCBMEHHBIC TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPpaAMOHATHLHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTeneHEM C LEIbIMHU I[OKa3aTelsiIMU U KOPHEW,
BBIUMCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh [E€UCTBUTENBHBIE YHCIA, BBINOJHATH MPUKUIKY peE3yJibTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpaBHEHMS, YPABHEHUs, CBOJSIIUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPaBHEHUS.

Pemars cucrtembl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS IIEPEMEHHBIMHU U
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISIETCS TUHEHHBIM.

Pemiate TekcTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TMTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIByX YPAaBHEHHUM C IByMsI IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIWBATh, UMEET
I YpaBHEHUE WIIM CUCTEMA YPABHEHUW PEILICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBATh PELICHUE C MOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUM PA3JIMYHBIX 3a/1a4.

DOyHKIUMA

Pacno3naBath (yHKIIMKM H3y4eHHBIX BHUJIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIMH Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3Ha4YeHUH KOA()PUIIMESHTOB, ONMKUCHIBATH CBOWCTBA ()YHKITUH.

Ctpouth U M300pakaTh CXEeMaTHYECKH T'paUKW KBaIPATHYHBIX (YHKIIUM,
OMMHCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH 10 UX Tpaduxam.

PacrioznaBaTh kBagpaTHyHyr0 (QyHKIHIO 10 (popmyiie, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIHUNA U3 peaTbHON KU3HU, QU3UKH, TEOMETPHH.

YncJioBbIe MOCTIEA0BATEIbHOCTH M MPOTPecCuH

Pacno3naBath apuMeTHUECKyl0 U TE€OMETPUYECKYI0 MPOTrPECcCUd Mpu
pa3HbIX CrIoco0ax 3aJaHus.

BoIMONTHATS  BBIYHCIIGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apuPMETHICCKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIHPHOCTH TOYKAMH Ha KOOPIAWHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYISITOPA, MUPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 Yucna u BeUUCICHUS. ParnonanbpHbIe o5 1 bu6mmoreka [{OK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 AJITCOPaHeCKHE BIpaXCHHA 27 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 ¥PaBHCHILA 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 Koopyuraret u rpagmki. Gyicuum 24 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
> TosTopenne u 0bodmerte 6 ! https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0



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

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 Uucna u Beruncnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
ITOKa3aTeJeM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [JOK
KBanpaTHbii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnrebGpanyecKue BbIpaKEHHUSL. 15 1 bubnuoreka [JOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 DyHiuii. OCHOBHBIE [IOHSATHS ° https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o DyHKwin. ucnossIe QyHKuHH o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne u 0bobmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeiuncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOM ITEpEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 httos://m.edsoo.ru/7f419d08
bu6moreka [IOK
> Pynxunn 16 1 https://m.edso0.ru/7f419d08
bu6moreka [IOK
6 YwucnoBbie MOCIEI0BATEILHOCTH 15 1 https:/m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

IHOYPOYHOE IVTAHUPOBAHMUE

8 KUIACC
No ypoka Tema Kon-Bo | IlpenmerHoe comepxanue (B Jlara npoBeneHus
yacoB | coorerctBuu ¢ OPII) [Inan | PakTHYECKU
1,2 IHoBTOpEHne. 2 Apudmernueckue AeHCTBHSA C
®opMyIBl COKpPAIIEHHOTO pauMoHaIbHBIMU YHCIIAMH.
yMHOXkeHHsI. CHCTEMBI Pemenue 3amau u3 peanbHOM
JINHEWHBIX YPABHEHUI NPaKTUKU HA 4acTH, Ha APOOH,
Ha TPOLIEHTHL.
IIpeoOpa3oBanre OYKBEHHBIX
BBIPAKEHUM, TOKJIECTBEHHO
paBHbIE BEIpKEHUS, IPaBUIIa
peoOpa3oBaHusI CyMM U
IIPOU3BEJICHUH, NTpaBuiIa
pacKpeITHS CKOOOK U
MPUBEJICHUS MTOT00HBIX
cnaraembix.CoxeHue,
BBIYUTAHUE, YMHOXKCHHE
MHOTowIeHOB. DopMyibl
COKpPAIIEHHOI'O0 YMHOKEHUSL.
PaznoskeHrne MHOTO4JIEHOB Ha
MHOXUTENU. JInHEeHHOe
ypaBHEHUE C OJIHOM
IIEPEMEHHOM, YUCIIO KOPHEN
JIMHENHOT O YpaBHEHUS,
pelieHre JTNHENHBIX
ypaBHeHul. CocTaBicHHE
YpaBHEHUH O YCIOBUIO
3amaun. Perrenre TeKCTOBbIX
3aj1a4 ¢ MOMOIIBIO YPaBHEHUH.
3. Bxoanasi KOHTpoJbLHAs 1
padora
I'naBa 1 PaunonanbHble IPoOH 16 Anrebpandeckas 1poob.
4. PannonanpHbie BeIpakeHus | 1 JlommycTHMBIE 3HAYEHUS
5, 6. OCHOBHOE CBOICTBO 2 MepEMEHHBIX, BXOAIIUX B
npobu. CokparieHue anrebpandecKre BHIPaKESHUS.
npobeii OcHOBHOE CBOMCTBO
7. Cro)XeHre ¥ BBIYUTaHUE 1 anrebpanyeckoi apodu.
apobeli ¢ 0OJMHAKOBBIMH Coxkparienne apo0eii.
3HaMeHaTeIsIMU Crno)xeHne, BHIYUTaHHE
8-10. CroxxeHue 1 BbIYUTaHUE 3 anrebpanvecKux Ipooei.
npobeit ¢ pasHBIMH [IpeoOpazoBaHue BRIpaKEHHUH,
3HAMEHATEISIMHI COJIEpIKAIUX aNTreOpandecKue
JIpooH
11-13. YMHOXEHHE TPoOei. 3 YMHOXEHUE U JIeIeHue
Bo3zeenenue npobu B anredpamdecKkux apooei.
CTENEHb [IpeoOpazoBaHue BRIpaKEHHUH,
14. Henenue npobeit 1 coziepKalluX anredpandeckue
15-18. [IpeoOpazoBanue 4 npo6u. DyHKIWs Y = g
paIoHaIbHBIX

BBIPAKCHUH.

u e€ rpadux




19. DyHKIUA Y = S 1
u e€ rpaduk. [loaroroska k
KOHTPOJIbHOH padoTe

20. Kontpousnas paéora Ne2 | 1 [Ipou3Benenue u yactHoe
no treMe «PamuoHanbHBIE npobeii. [IpeoOpazoBanue
Apoou» palMOHATIbHBIX BBIPAXKCHUH.

I'maBa 2 KBagpaTHble KOpHH 15 KBanpatHblif KOpeHb U3 yHcia.

21. AHanu3 KOHTPOJIBLHOM 1 [onsitre 00 UppaoOHATIEHOM
paboThl. ParpioHanbHbIe yucie. JlecaTuunble
qucIia PUOIKEHUS

22. WppaunonanabHbIe Yncia 1 UppalrOHaNbHbIX YUCEI.

23. KBaapaTHble KOPHH. 1 JlecTBUTEIBHBIC YHCIIA.
Apudmernueckuii CpaBHeHHe IeHCTBUTETBHBIX
KBaJPaTHBIN KOPEHb quCelL.

24. VYpaBHenue X° = a 1 Apudmernieckuii

25, Haxoxaenue 1 KBaJIpaTHBI KOPEHB.
NpHOIMKEHHBIX 3HAYCHHUH VpapHenue Bua X° = a
KBAPATHOTO KOPHSI CaoiicTBa apuMETUIECKIX

26. e \E U ed 1 KBaJIpaTHBIX KOpPHEUN
rpaduk

217. KBanparnsriit kopeHs u3 1
MIPOU3BEICHUS U IPOOH

28. KBanparHslit kopeHb u3 1
CTETICHH

29. Kontpoubnas pa6ora Ne3 | 1 Apudmernueckuii
no KBaJIpaTHBIM KOPEHb.
TeMaM«ApupmMeTn4ecKuu CaoticTBa apu(hMETHIECKOTO
KBaJpPaTHBII KOPEeHb. KBaJIpaTHOT'O KOPHS
CaoiicTBa
apu(pMeTHYECKOTr0
KBA/IPATHOTO0 KOPHS»

30, 31 BriHeceHre MHOKHUTENA 38 | 2 [Ipeobpa3zoBaHue YHUCIOBBIX
3HaK KOpHs. BHeceHue BBIPAXXEHUM, COZIEpIKaIINX
MHOYKHTEINS 1I0]] 3HAK KBaJIpaTHbIE KOPHU
KOpHS

32-34. [IpeobpazoBanue 3
BBIP@KEHUM, COJIepKaInX
KBaJpaTHbIE KOPHU

35. Kontposannast padora Ned4 | 1 BriHeceHre MHOXHUTEIS 3a
no rteme «IlpumeHeHue 3HaK KopHs. BHecenue
CBOMiCTB MHOXHTEIS 0] 3HaK KOPHSL.
apupMeTHYecKoro [IpeoOpazoBanue
KBaJPaTHOI0 KOPHS» BBIPaKEHUH, COIEPKALLIX

KBaJpaTHbIE KOPHU
I'naBa 3 YpaBHEeHHS U CHCTEMBI 33 KBanparnoe ypaBHeHue.
YpPaBHeHUI Henonnoe kBagpaTHoe

36, 37. Henonusie kBampatHbie 2 ypaBHEHUE.
ypaBHEHUS Popmyna KOpHEH

38, 39. dopmyia KOpHER 2 KBaJIpaTHOI'O ypaBHCHUS.
KBAJPAaTHOIO YPaBHEHHS Teopema Buera.

40, 41 Pemenue 3agau ¢ 2 Pemenue ypaBHeHUH,

MTOMOILBIO KBAIPATHBIX
ypaBHEHUI

CBOIAIINXCA K KBAIPATHBIM.
Pemienne TeKCTOBBIX 3a71a4 C




42, 43. Teopema Buera 2 MTOMOIIIBIO KBAJPATHBIX
YpaBHEHUH
44, Kontpousnas paéora NeS | 1 Henonuelie kBanpatHble
no «KBaapatnoe ypaBHenusa. Gopmyna kopHe
YPaBHEHHE U ero KOPHID) KBaJpaTHOT'O YpaBHEHUSI.
Perrenue 3agay ¢ moMomsio
KBaJIpAaTHBIX YPABHEHUI.
Teopema Buera

45, 46. KBanparsslit TpéxwieH u 2 KBanpatHblif TpéxuiieH.
€ro KOpHU Pasznoxenue kBagparHoro

47-49. Paznosxxenune kBapaTHOTO 3 TpEXUIeHa Ha MHOXHUTEIH.
TpEXWICHA HA MHOXKUTENH [pocteiimue npoOHO-

50-52. Pemrenune nqpoOHBIX 3 palnMoHaIbHbIC ypaBHEHUSI.
palMOHAIBHBIX YPABHEHUI JIuHelHOe ypaBHEHHE C BYMS

53-55. | Pemenue 3amaq c 3 TNIEPEMEHHBIMH, €10 rpaduk,
TMIOMOIIBIO pallMOHAJIBHBIX IMPUMEPLI PCHICHUA ypaBHeHI/Iﬁ
ypaBHEHUI B LEJIBIX YUCIIaX.

56, 57. YpaBHeHHE C IBYMS 2 Pemrenne cucrem aByx
IIEPEMEHHBIMU U €r0 JIMHCWHBIX yPABHCHHU C
rpaduk JBYMsI IEpEMEHHBIMH.

58,59. Hccnenosanue cucrem 2 HPHMerBI PCLICHUS CUCTEM
JBYX JIMHEHHBIX HEJTMHEWHBIX ypaBHEHUH ¢
YpaBHEHHIT ¢ IBYMs JIBYMsI IEpEMEHHBIMH.
I1eDEeMEHHBIMH I'paduueckas naTEpIIpETAIHS

60, 61 I'paduyeckuii ciocod 2 YPaBHCHUA C AByMs
peleHns cuctem NEPEMEHHBIMHU H CHCTEM
ypaBHeHHii YpaBHEHHH C ABYMSI

62, 63. | Anre6panueckuii crocoo 2 [EPEMCHHBIMH.

PelIeHNs CHCTEM PelieHne TekCTOBBIX 3a1a4 c
ypaBHeHHi MTOMOIIBIO CHCTEM YPaBHEHHUI

64-66. Penrenue 3amay ¢ 3
TTOMOIIBIO PAIlHOHATBHBIX
ypaBHEHUH

67. KonTtposannast padora Ne6 | 1 KBanparHbIit TpéxHieH.
no teMam «KBagpatHbli JpoOHbIe parmoHaTbEHBIE
TpéxuieH. [[pooHbie ypaBHEHUS. YPaBHEHUS C
panHoHATbHbIE JIBYMsI TIEPEMEHHBIMA U FIX
YPaBHEHUsI. YPABHEHUS C cucteMbl. Pemenue 3amay ¢
ABYMs TlepeMeHHbIMH U MTOMOIIBIO KBAJAPATHBIX
HX CHCTEMbI» YpaBHEHHUH.
I'naBa 4 HepaBencrBa 14 UucnoBsie HEpaBEHCTBA U UX
68. UricnoBbie HEpaBEHCTBA 1 cBoiicTBa. HepaBeHcTBO ¢©
69. CBOMCTBa YNCIOBBIX 1 OJIHOU NIEPEMEHHOM.
HEPaBEHCTB JIunelinble HepaBeHCTBA C
70. CnoskeHue ¥ yMHOKEHHE 1 OJIHOW MEPEMECHHOM 1 HX
YHCIIOBBIX HEPABEHCTB pemienue. CUCTEMbI TUHEHHBIX
71. [orpemnocts 1 TOuHOCTE | 1 HCPaBCHCTS € OZIHOM
IPHOTIKCHHS MIEPEeMEHHON U UX PelIcHHE.
72. IepeceueHue n 1 I/I306Pa)KGHI/I€ penreHus
00beIUHEHHE MHOKECTB JTUHEHHOTO HEPaBEHCTBA U MX
CUCTEM Ha YHCIIOBOH MPSMOM
73, 74. UnicioBbie IPOMEKYTKH 2
75-71. Pemenne HepaBeHCTB C 3




OJIHOM IIEPEMEHHOMU

78-80. Pemenue cucrem 3
HEPABEHCTB C OJJHOMN
MIEPEMEHHOM
81. KonTpoasnast padota 1 YucnoBsle HEpaBEeHCTBA U UX
Ne7no Teme cBoiictBa. HepaBeHcTBa ¢
«HepaBeHcTBa» OJIHOM IIEPEMEHHON U UX
CHCTEMBI
I'naBa 5 DyHkuus 10 [Nonsitue pynkimu. O6IaCTh
82, 83 Oynknus. O6acTh 2 OTIpPECICHHS U MHOXKECTBO
ONPEACIICHUS U MHOXKECTBO 3HayeHui QyHKIMU. Criocoob
3HaYeHul QyHKIMN 3aganus QyHkuwid. ['paduk
84-86. CoiicTBa QyHKIMH 3 ¢ynakuuu. CoiicTBa
87,88. | CaoiicTBa IMHEITHOM 2 (yuKumu, nx orobpaxenue Ha
Gy rpaduke.
89, 90. CaoticTBa QPyHKIUH 2 YUrenue u mocrpoexue
y= L y=x rpaduKoB HyHKIUH.
x [Ipumeps! rpadukoB
(hyHKITUH, OTpaXkaroIux
peabHbIE IPOIIECCHI.
DyHKIIUHU, ONKUCHIBAIOIINE
MPSIMYIO U OOPaTHYIO
MPOTIOPIUOHATEHBIE
3aBUCHMOCTH, UX I'paduKH.
lumepbona. 'paduk pyHKIHIHN
y = X2.@ynkmun y = X%, y = X,
y = x, y = |x|; rpaduueckoe
pelieHre ypaBHEHUH U CUCTEM
YpaBHEHU.
91. KouTtposnnast padora Ne§ | 1 Oynkiusa. O6macTs
1o TeMe OTIpeJIeNICHHsI U MHOXKECTBO
«DYyHKUUD 3HaueHuH pyukiuu. CBolicTBa
(dynkiuu. CBolicTBa
JIMHEHHOMN
(hynakun. ColicTBa QyHKINI
y = g u y = \/}
I'maBa 6 CremneHb ¢ HeJIbIM 7 CrermneHs ¢ 1enbIM
noKazaTejaemM nokazareneM. CtaHaapTHast
92. OnpeneneHne CTEICHH C 1 3anuch yncia. Pazmepsr
[ENBIM OTPHIIATEITLHBIM 00BEKTOB OKPYKAIOIIET0 MUPA
moKazareyieM (OT ZIIeMEHTapHBIX YaCTHUII 10
93, 94 CBOIICTBA CTEIIEHH C 2 KOCMHUYECKHUX OOBEKTOB),
[ENBIM MOKa3aTelleM JUTATETHPHOCTH IPOIIECCOB B
95. [lonsiTHe cTaHmAPTHOTO 1 OKDY’KaroLEM MUpE.
BHIa YHCIIA CBoMCTBa CTENEHU C LIETTbIM
96. Permienue 3amau ¢ 1 IOKa3aTeIeM
OOJBIIUMU W MaJTBIMHI
YucIaMu
97. KonTposshas padora Ne9 | 1 OnpeneneHue CTENeH! ¢

no teMe «Crenens ¢
eJBIM MOKa3aTeJIeM»

[EJBIM OTPULIATENEHBIM
nmokaszareneM. CBoiicTBa
CTENEHH C LETBIM
nokasareneM. CtaHgapTHBIN




BHJ YHCIIa

98-102 [loBTOpenue u oboOmeHHe | 5 [ToBTOpEHE OCHOBHBIX
MIOHSATHI U METOJIOB KypCOB 7
U 8 K1accoB, 00001IeHIE
3HAaHUU
100 [IpomexyTounas 1
aTTeCcTaIvsl
Hroro: | 102




9 KUIIACC

Tema Koan- [IpenmerHoe conepxanue (B
BO cootBercTBUU ¢ OPII) Jara npoBenenus
4aCcoB IInan | @akTuyecku
I'naBa | KBagpaTuunasn 23 | OyHKIMK U UX CBOWCTBA.
1 dyHkums I'paduku pynkumii: y = kX, y = kx + b,
1-3 Oynknus. O6acTh 3 y=kx,y=x*,y=x3,y=/x,y=|x]|
ornpeaeacHus U 001acTh Keanparuunas Gpynkuus, e€ rpaduk u
3HaYCHUH QyHKIUM cBoticTBa. [Tapaboia, KOOpAUHATEI
4-6 CaoiicTBa QyHKIIHH. 3 BEPLIMHBI apaboJIbl, 0OCb CHMMETPHH
7 KBanparHnslii TpexuieHn 1 napaboisl. AnreOpanueckue
U ero KOpHH BhIpaxkeHus (TipeoOpa3oBaHue
8-10 Paznoxenne 3 reOpandecKiX BhIPKEHHH,
KBaJpaTHOTO JIOMTyCTUMBIE 3HAYCHUS).
TpexuwieHa Ha
MHOKHUTEIH
11 KontpoJsbHas 1
padora Nel
12-13 | dynkuus y = ax?, ee 2
rpaduK 1 CBOWCTBA
14-16 | I'paduxu pyHKIUU y = 3
ax’+nuy=a(x-m)?
17-19 | Iloctpoenue rpaduka 3
KBaJpaTUYHOU
dhyHKIMH
20 DyHKIHA y= X" 1
21 Kopenb n-ii cTrenenu 1
22 O000MIaKoIIH YPOK 110 1
temam «KBaaparuunas
dbyuxmms u e€ rpadury.
«Crenennas (hyHKIIHS.
Kopens N-ii creneHn
23 KonTpoabHas 1
padora Ne2
I'naBa | YpaBHeHus u 16 Jluneiinoe ypaBHeHue. Pemienne
2 HEPaBeHCTBA C YpaBHEHUH, CBOIALIUXCS K JTUHEHHBIM.
0/IHOii IIepeMeHHOIi KBaI[paTHS)G ypaBHeHue. Pemenue
24-26 | Llenoe ypaBHEHHUE U 3 | YPaBHCHHUH, CBOVIIINXCA K
KBaJIpaTHBIM. bukBagpaTHbIe
eTO KOpHH ypaBHeHHs. [Ipumepsl penreHus
27-30 | IpoOHbie 4 . o N
ypaBHEHHH TpeThel U 4eTBEPTOU
paLOHaIbHbIE -
ypaBHCHHUA pa3noXeHHeM Ha MHOXHTEIH. PereHne
31-34 | PemieHue HepaBEHCTB 4 JPOOHBIX PALMOHAIBHBIX YPABHEHUIA.
C OZJHOM NEPEMEHHOU Pemenne TeKCTOBBIX 3a1a4
38-38 | PereHue HepaBEHCTB 4 anredpandecKkuM MeToaoM. Uncnossie
METOJIOM MHTEPBAJIOB HEPaBEHCTBA U UX CBf)ﬁCTB&. HHHGV:fIHLIe
39 KoHTpoJbHas 1 HEPaBEHCTBA C OJHOM NEPEMEHHOM 1 MX
paGora Ne3 pentenre. CHCTEMBI JIMHEHHBIX

HEPABEHCTB C OJTHON MEPEMEHHON U UX
pemenue. KBangparHele HepaBeHCTBA U
ux pewenue. ['paguueckas




HUHTCPIpPLETAllUA HEPABCHCTB U CUCTEM
HCPABCHCTB C ABYMS IIEPEMCHHBIMHU

I'naBa | YpaBHenus u 30
3 HEepaBeHCTBa ¢
ABYMSI
1nepeMeHHbIMH
40-42 | YpaBHEHUs C IByMS 3
MEPEMEHHBIMU U €70
rpadux
43-48 | I'padmueckuii cnocod 6 v
PaBHCHUC C ABYMs IICPEMECHHBIMU U
peIICHIA €HCTeM ero rpaduk. Cucrema AByX JMHEHHBIX
YPaBHCHUM YPaBHEHHI C IByMsI TIEPEMEHHBIMHE U €&
49-53 | Pemenue cucrem 5 peuienue. Pemenne cucrem aByx
YpPaBHEHU BTOPOH ypaBHEHHH, OJTHO U3 KOTOPBIX
CTEIIEHHU JWHEHHOE, a IPyroe — BTOPOH CTETeHU.
54-59 | Pemienue 3amau ¢ 6 ['paduueckas nHTEpIpETAIHSI CUCTEMBI
[OMOIIBIO CUCTEM YPaBHEHUH C ABYMs IIEPEMEHHBIMU.
ypaBHEeHuit BTOpoit Pemenne TekCTOBBIX 3a1a4
o — anredpandecKumM CrocoooMm.
60-62 | HepaBeHcTBa ¢ AByMs 3
MepEMEHHBIMHU
63-68 | CucTembl HEpaBEHCTB 6
C IByMsI
MepEMEHHBIMU
69 KonTpoabHast 1
padora Ned
I'naBa | ApudmeTudeckas u 16 | IlonsTHe YnCIOBOM
4 reoMeTpuYecKas MTOCJICTIOBATEILHOCTH. 3a1aHne
Iporpeccun TIIOCJICIOBATEIbHOCTH PEKYPPEHTHOI
70-71 | IocnenoBaTenbHOCTH 2 opwmysnoii u Gpopmyioit N-ro uieHa.
72-74 | Onpenenente 3 Apudmernyeckast 1 reoMeTpruIecKas
ApH(bMETHICCKOIT MIPOTPECCUH. (I)OPMYJ'IH N-ro WwieHa
nporpeccun. opmyna apH(bMeTquCKO“H 1 .
N-ro WieHa T€OMETPHYECKOUTIPOTPECcCHil, CYMMBI
T — TIEPBBIX N WICHOB. I/I3o6p“>a>1<eHI/Ie
nporpeccH YJICHOB apI/I(bMe}“I/I‘ICCKOI/I n
7577 | dopmya cymmst 3 TEOMETPHIECKOH NPOTpeccHii TOUKaMuB
[IePBBIX N WICHOB KOOPJMHATHO TUIOCKOCTH. JInHeHHbIH
apudMeTHYeCKO 1 3KCHOHEHIMAIBHBIH pocT. CIoXKHBIE
IPOrpeccuu TIpOLICHTE
78 KonTpoabHasn 1
pabora Ne5
79-80 | Ompenenenue 2
FEOMETPUYECKOMN
nporpeccun. ®opmyna
N-ro 4ieHa
FEOMETPUYECKOM
IPOrpeccuu
81-84 | ®opmyna cymmbl 4
HEePBBIX N

II.]'IeHOB1"6OMeTpI/I‘IeCKOI\/II




POrPeccuu

85

KonTposbHast
padora Ne6

101

IMoBTOpEHUE,
00001IeHHE,
cucTeMATH3AIMS
3HAHMH

16

102

IIpome:xyTouHast
arrecranus

PanuonanbeHble yncna,
UppALMOHATBHBIC YHCIIa, KOHSUHBIC U
OCCKOHEYHEIC JICCITUYHBIC APOOH.
MHOXEeCTBO JICHCTBUTCIBHBIX YHCCI;
JIEWCTBUTEIbHBIE YUCIIA KaK
0OCCKOHEYHBIC JICCITUYHBIC APOOH.
BzauMHO 01HO3HAYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JICHCTBUTEIHHBIX
YHCEeNl U MHOYKECTBOM TOUYEK
KOOpAMHATHOU mpsiMoii. CpaBHEHHE
JIEACTBUTEIHHBIX YHCET,
apuMeTHIecKre NeHCTBUS C
JIEACTBUTEIHLHBIMY YHCIaAMH.
[TpubnmkéHHOE 3HAYCHNE BEITMYNHBI,
TOYHOCTB NpuOIKeHus. OKpyriieHue
yucen. [Ipukuaka u oneHka
pe3yJibTaToB BbhluMCiIeHU. Yucna u
BBIYHCIICHUS (3aITUCh, CPAaBHEHHUE,
JNIEUCTBUS C IEUCTBUTEILHBIMHU
YUCITAMHY, YUCIIOBAsI IPSIMAst; IPOTICHTEI,
OTHOINIEHUS, TPONOPIIUU; OKPYIJIEHUE,
puOIIKEHNE, OLIEHKA; PEIlIeHIe
TEKCTOBBIX 3a/1a4 apU(PMETHUCCKUM
criocobom). PyHKIWH (TIOCTPOCHHE,
CBOMCTBA M3YUCHHBIX (QYHKITHIH;
rpadudecKoe pelieHre ypaBHeHUH U 1X
CHCTEM).

BCEI'O

102




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» AnreGpa, 8 knacc/ Makapsiue F0.H., Munmatok H.I'., Hemmkos K.1. u
npyrue; noja peaakuueit TemsikoBekoro C.A., AKIIMOHEpHOE 0011IECTBO
«3narenscTBo «IIpocsemenue»

» AnreGpa, 9 kiacc/ Makapsiue FO.H., Munmaiok H.I'., Hemmkos K.U1. u
npyrue; noja peaakuuent TemsikoBekoro C.A., AKIIMOHEpHOE 00IIIECTBO

«H?;,ZI&TGJILCTBO ((HpOCBCIIIGHI/Ie»

METOANUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru/7f421



