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HHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsSETCS OJHMM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETo
o0pa3oBaHUs: OHA 00eCTIeYnBaAET U3YUECHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAyYyHOTO, TaK M TyMaHUTAPHOTO LHUKIOB, €€ OCBOEHHE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHus U B IOBCEIHEBHOM kU3HU. PazButue y oOydaromumxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOKACHUA W CYIIHOCTH alreOpanvecKux
abcTpakimii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHHUI U MPOIECCOB
B NpUPOJE U OOIIECTBE, POJIM MATEMaTHUYECKOrO MOEIMPOBAHHUA B HAyYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHsI, HEOOXOIUMBIX JJISl aIallTallid B COBPEMEHHOM ITU(PPOBOM
obuiectBe. M3ydenue anreOpbl oOecreyumBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHHBAThb, HAXOAWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILICHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCMCTBHS M BBIBOBI,
(dopMmynupoBath yTBepkKAeHU. OCBOEHUE Kypca anreopbl 00eceunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS OOYYaroIIMXCS: OHM HCIOJB3YIOT JCAyKTUBHBIE W
WHIYKTUBHBIE PACcCYykIEHUs, 0000IIEHNE U KOHKPETU3ALMIO, a0CTparupoBaHue U
aHanoruto. OOydenwe anreOpe  mpeamojiaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYalOIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pellIeHue 3aa4 SBISETCs pealu3alueil 1eaTelbHOCTHOTO MPUHIMIA 00y4YEHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpay i1t OCHOBHOTO OOIIETo
o0pa30BaHHs OCHOBHOE MECTO 3aHHMMAIOT COJAEPKATEIBbHO-METOINYECKUE JTMHUU:
«Yucna ¥ BBIYUCICHUSN», «ANreOpandeckue BBIPAKECHUSD, «YpaBHEHHUS W
HepaBeHCTBa», «DyHkium». Kaxpas U3 3TUX coJep’KaTelbHO-METOJUYECKUX
JVMHANA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
JIpYyTMMH €ro JHHHSAMH. B Xome wu3ydeHuss y4deOHOTro Kypca OOydaromuMmcs
MPUXOJIUTCS JIOTHUECKH PaCcCy>KAaTh, WCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBsI3M C 3TUM B mporpamMmy ydeOHOro Kypca «ANredpa» BKIHOYECHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJCTaBICHHbIE BO BCEX OCHOBHBIX pasjernax
MaTEMaTUYECKOro 00pa30BaHUs U CHOCOOCTBYIOLIME OBJIAJICHUIO O0YYaIOIIMMUCS
OCHOB  YHHMBEpPCAJIBHOIO  MareMaTrhyeckoro si3bika. CoJepxarenbHOH U
CTPYKTYPHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «Anredpa» SBISIETCS  €ro
UHTETPUPOBAHHBINA XapaKTep.

Conmepxxanue nuHUM «Yucna UM BBIYMCICHUS» CIYXKUT OCHOBOM JJIst
JaNbHEHIIEero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTHYECKOTO MBIIICHUS, (POPMHUPOBAHUIO YMEHUS MOIH30BATHCS AITOPUTMAMHU, a
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJISl TOBCEIHEBHON
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus
CBSI3aHO C pAalMOHAIFHBIMH WM HMPPANUOHAIBHBIMH YHCIaMH, (opMHpOBaHHEM



MPEACTaBICHUN O JEHCTBUTEIHHOM YUCIE. 3aBEPILICHHE OCBOECHHUS YUCIOBOU JTMHUU
OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHHUIO.

Conepkanue JByX aireOpandecKux JUHUM — « AIreOpandecKre BhIPaKEHUS
u «YpaBHCHHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOMTUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTO JJI PEelieHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U IPAKTUKO-OPUCHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3zoBaHus y4eOHBIN MaTepuall TPYNIUPYETCsS BOKPYT pallMOHAIbHBIX
BBIpaXKEHUN. ANreOpa JEeMOHCTpUPYET 3HAUYCHHE MaTEeMAaTHKHU Kak sI3bIKa s
MOCTPOCHUSI MaTEeMaTUYECKUX MOJIEJeH, OMNUCAaHHUS TMPOLECCOB U  SBICHUU
peanpHOTO MUpa. B 3amaun oOy4yeHus anredpe BXOAAT TakKe NadbHEHIIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHSI, HEOOXOUMOT0, B YACTHOCTH, JIJI1 OCBOEHUS Kypca
uHQOpPMATUKK, U  OBJIAJICHHE HAaBBIKAMU  JIEAYKTUBHBIX  PacCCY>KICHUMH.
[IpeoOpazoBaHre CHUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPAKECHUS,
CIIOCOOHOCTEM K MaTeMaTHYeCKOMY TBOPYECTRY.

Coneprxanve QyHKIIMOHAIBHO-TpaQUUEeCKON JIMHUK HAIEICHO Ha TOJIyYCHHE
OOy4YaromMMHUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEH MaTEeMaTHYECKON MOJeNH
JUISL OTIMCAHUS ¥ UCCIIEIOBaHUs PA3HOOOPA3HBIX MPOIECCOB U SIBJICHUM B IPUPOJIC U
obuiecTBe. 3yueHnne marepuana crnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCS YMEHUS
UCIIOJB30BaTh PAa3IMYHbIE BBIPA3UTENbHBIE CPEJCTBA fA3bIKA MAaTEMaTUKH —
CIIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckwe, BHOCHT BKJIaJ B (opmupoBaHme
MPEICTABIICHUI O POJIM MaTeMaTUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYpPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTcsl Y4eOHBIH Kypce
«Anrebpay», KOTOpPHIA BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3lielibl COJACP>KaHMUS:
«Yucna u BBIUKCICHUSN», «ANTeOpandecKue BBIPAKCHUSN», «YPaBHCHUS W
HEpaBEHCTBa», « DyHKIIUI.

Ha uzydenue yue6HOro Kypca «Anredpa» oroaurcsa 306 yacos: B 7 kiiacce —
102 gaca (3 gaca B Heeno), B 8 kinacce — 102 gaca (3 vaca B Hezeno), B 9 kinacce
— 102 gaca (3 yaca B HezieINIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucaa 1 BIYMCICHUA

Jpobu OOBIKHOBEHHBIE U JECSATHYHBIE, EPEXOA OT OJHON (OpMBbI 3amUCU
npobeit k apyroil. IloHaTwe panMOHaIBLHOTO YHCA, 3alUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMYA YMcliamMu. PelieHue 3agad u3 peaJibHOM NMPaKTHKWA Ha 4acTH, Ha
JpoOH.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeleM: OIpelesieHue, NpeoOpa3oBaHUe
BBIPAKEHUI HA OCHOBE ONpPENENeHus, 3auch O0NbIIKX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIC 33J]aul Ha
MPOLIEHTHI, pELICHUE 3a7a4 U3 PEATbHON PAKTUKHU.

[IpuMeHeHnEe TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCEI.

PeanpHbie  3aBUCMMOCTH, B TOM 4HCIEe TpsiMas ©W  oOparHas
MPONOPLUHUOHAIIBHOCTH.

AnreOpanveckue BbIpaKeHUA

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlonyCcTUMBbIE
3HA4YEHMS NepeMeHHbIX. [IpencraBienne 3aBHCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
dbopmybl. Beraucnenus no popmynam. [IpeodbpasoBanne OYKBEHHBIX BBIPAKCHHH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiIa MpeoOpa3oBaHUs CyMM U
POU3BEJCHUM, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOJOOHBIX ClaraeMbIX.

CBolCTBa CTENEHU C HATYPAIbHBIM MMOKA3aTEIEM.

OpnnowieHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. Cino)KeHue, BBIYUTAaHUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUSA: KBAAPAT CYMMBI
Y KBaJpat pa3zHocTu. @opmyia pa3HOCTH KBaAPATOB. Pa3noxkeHrne MHOrOYJIEHOB HA
MHOXHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb YpaBHEHMS, NpaBWia MpeoOpa3OBaHUS ypaBHEHHS,
PaBHOCUJIBHOCTb YPaBHEHUU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHMS, PELIEHUE JINHEUHBIX YpaBHEHUI. COCTaBICEHUE YPABHEHU IO YCIIOBUIO
3amaun. Pemienne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHU.

JluneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIVMHEUHBIX ypaBHEHUW C JBYMs II€peMEHHbIMHU. PelieHue cucrem ypaBHEHUU
croco0oM MoAcTaHOBKU. [IpuMephl pelieHust TEKCTOBBIX 3a/1a4 C MOMOIIbIO CUCTEM
YPaBHEHH.

DyHKUMHA



Koopannara Touku Ha npsiMmo. UnciioBele MPOMEXKYTKU. PaccTosiHre Mexay
JBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOM.

[TpsimoyrosibHast cuctema koopauHat, ocu OX u Oy. AGcuucca v opJauHaTa
TOYKH Ha KOOPJAMHATHOMU MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMocteil. [lonstue pynkun. I'papuk Gynkunu.
CaoiictBa ynkuuid. Jluneinas ¢ynkmus, e€ rpaduk. ['paduk dpyskmum y = |X|.
['paduyeckoe perieHre TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KIIACC

Yucia 1 BIYMCICHUSA

KBagpatHbiii kopeHb U3 uwucna. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUS HppalMOHANIbHBIX yncen. CBolicTBa apu(pMEeTUYECKUX
KBa/IPAaTHBIX KOPHEW U MX MPUMEHEHUE K TPeoOpa30BaHUI0 YHCIOBBIX BBIPAXKEHUMN
Y BBIYUCIIEHUSAM. [[eliCTBUTEIbHBIE YUCIIA.

Crenens ¢ UenpIM NOKa3aTeneM u e€ cporictBa. CTaHmapTHAS 3alKCh YHUCIA.

AnreOpandeckre BhIpaKCHUSIAJIredpandyeckue BbIpaKeHUs

KBazapaTHblil TpEXUIIEH, pa3ioKeHHE KBAAPATHOIO TPEXWICHA HA MHOKUTEIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOWCTBO anreOpanveckoil apoOwu.
CnoxxeHue, BBIUMTAHHME, YMHOXKEHHE, JEJIEHHe anredpandeckux JapoOei.
PanronanbHbIe BbIpaXKeHUS M UX ITpeoOpa3oBaHue.

VYpaBHeHUs U HEpaBEHCTBAY pABHEHUS] M HEPABEHCTBA

KBanpartHoe ypaBHeHue, hopMmyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUI, CBOIAIIMXCS K JIMHEMHBIM M KBaJpPaTHBIM.
[IpocTeiinue ApoOHO-pallMOHATbHBIE YPABHEHUS.

['paduueckas maTEpHpeTalrs YpaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JUHENHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. llpumepbl pemeHus cucreMm
HEJIMHEHHBIX YPABHEHHUM C TBYMS IEPEMEHHBIMHU.

PeliieHre TEKCTOBBIX 3aJ1au aaredpandeckKuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OJIHON MEPEMEHHOM.
PaBHOCWIBHOCTP HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cuctembl JIMHEHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYHKIUU

[Tonstue pynkuuu. OOIacTh ONpeAeieHUs U MHOKECTBO 3HAUEHUIN (PYHKIUY.
CrniocoObI 3a1anust QyHKIIHIA.

I'padpux ¢ynkuuu. YUrenue cpoiicTB ¢yHkuuu 1no €€ rpaduxy. IIpumeps
rpaduKoB GyHKINMA, OTPAXKAIOIIUX PeaTbHbIE MPOIECCHI.



@OyHKIMK, ONMUCHIBAOIINME TMPSMYI0 H OOpPaTHYIO TMPOHOPIIHOHATbHBIC
3aBHCHMOCTH, UX rpaduku. OyHkuun Y = X2, Y = X3, y = VX, y=|x|. [paduueckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUN.

9 KJIACC

Yuciaa 1 BBIYMCICHUSA

PanmionasipHbIe ynca, UppallMOHAIBHBIC YHCIIA, KOHEYHbIE U O€CKOHEYHBIC
JeCATUYHbIEC ApoOU. MHOXKECTBO JEUCTBUTEIBHBIX YUCEN, NEUCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE eCATUYHBIC IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXY MHOXECTBOM JICHCTBUTEIBHBIX YMCEII K KOOPIMHATHOM MIPSIMOU.

CpaBHeHUE [IEUCTBUTENBbHBIX YHCEN, Aapu(pMETHYeCKue JEHUCTBUS C
JIEUCTBUTEILHBIMU YHCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAlOLIEro MHpA, IMTEIBHOCTh IPOLIECCOB B
OKPYXKarOIIEM MUDE.

[TpubnnxEnHoe 3HAaUeHHE BEIMYUHBI, TOUHOCTh NpUOIKeHus. OKpyTiieHe
yucen. [Ipuknaka u oleHka pe3yabTaToB BHIUYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHNM, CBOASIIMXCS K IMHEUHBIM.

KBanpatHoe ypaBHeHue. Penienne ypaBHEHHM, CBOMSIIMXCA K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Iprmepbl penieHuss ypaBHEHUN TPEThEW U YETBEPTOMU
CTENEHEN Pa3I0KEHUEM HA MHOXKUTEU.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUW. PelleHne TEKCTOBBIX 3ajad
aNreOpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl TIEpEeMEHHBIMH M ero Tpaduk. PermeHune cuctem aByx
JIMHEVHBIX YPABHEHUH C IByMs IIEPEMEHHBIMU. PelieHne cucreM IByX ypaBHEHHU,
OJIHO M3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpoi creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PemieHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepemMeHHOW. KBaaparHele HepaBeHCTBa.
['paduueckass wuHTEpnpeTanyisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JByMs
MIEPEMEHHBIMU.

OyHKIMNPYHKIUU

KBagpatuunas ¢ysnkuusa, e€ rpadpuk u cBoiictBa. Ilapabona, koopauHaThl
BEPUIMHBI TapaboJIbl, 0OCh CUMMETPHUHU MapadoJIbl.

I'padukn byrkmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBOMCTBA.



YucnoBele  mocieaoBaTENbHOCTUYMCIOBBIE  MOCIEA0BATEJIBHOCTH H
Nporpeccuu

[loHATHE YHCIIOBOM IOCIENOBATENBHOCTH. 3aJaHUE IOCIJIEI0BATEIIBHOCTH
peKkyppeHTHOH hopMyoi u popmysioit N-ro YieHa.

Apudmernueckas U reomerpuueckas mnporpeccun. dopmynbl N-ro ujieHa
apuPMETUIECKON 1 TEOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHne WIeHOB apu(PMETHYECKONM W TEOMETPHUYECKOW MPOrpecCHit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
Co>XHBIE IPOLICHTBI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anrebpa» XapaKkTepU3yIOTC:

1) naTpuoTHYECKOEe BOCIIMTAHHUE:

IIPOSIBJICHMEM HHTEpPEca K [POLUIOMY M  HACTOALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JOCTHMXKEHUSAM  POCCHHUCKUX
MAaTE€MaTHKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JOCTIDKEHUI B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpakIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U PEeaM3allK €ro
npaB, MPEICTAaBICHUEM O MaTEeMaTUYECKUX OCHOBaX (yHKIHOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SABJICHUH, MPOIEAYp TPaKIAHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO STUYECKUX MPOOJIEM, CBA3aHHBIX
C IMPAKTUYECKUM IPUMEHEHUEM JOCTM)KCHUN HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a1ad
MAaTeMaTH4YEeCKOW HAIIPAaBJIECHHOCTH, OCO3HAHUEM BAXHOCTHU MaTEMaTUYECKOIO
oOpa30oBaHUsd Ha MPOTSHKEHUM BCEW KM3HM IS yCHEIHON NpodeccruoHaIbHOM
NEATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHIUBUyAIbHON TPAEKTOPUH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTM4ecKoe BOCIUTAHME:

CIIOCOOHOCThIO K SMOLMOHAJIBHOMY M O3CTETUYECKOMY  BOCIHPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHHH, pacCyXICHUH, YMEHUIO BUAETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpPUEHTAallUEX B JEIATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeI0BEUYECKOU
JEATENBHOCTH, 3TaNlOB €€ pa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTHS LWBUJIM3ALNM,
OBJIQJICHUEM SI3BIKOM MATEMAaTUKU U MaT€MaTUYECKOW KYJIbTYpPOM KaK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnUTaHHe, (POPMHPOBAHHE KYJIbTYPbI 3A0POBbSI H
IMOLMOHAJIBLHOI0 0/1arONOyYHUs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHYECKHWE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbsl,  BEJIEHHS  3J0pOBOro oOpa3a JKW3HM  (310POBOE  IUTAHUE,
COAJIAaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pEryspHas Quznyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTo e MpaBa JAPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpHEHTAIMEN HA TPUMEHEHNE MAaTEMAaTUUECKUX 3HAHUM JUUIS PEIICHUS 3a/1a4 B
00JaCTH COXPaHHOCTH OKPYXKaroLIEH Cpe/ibl, IUIIaHUPOBAHMS ITIOCTYIKOB U OLEHKH
UX BO3MOYKHBIX MOCJEACTBUI AJIs1 OKPYXKAIOIIEeH cpefibl, 0OCOZHAHUEM INI00ATbHOTO
XapakTepa SKOJIOTMYECKUX MpoOJIeM U MyTel UX pelleHus;

8) ajanTanus K M3MEHSIOMUMCH YCJOBHAM COLUMAJIbHON U NMPUPOJIHOM
Cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUAX HEOIPENECIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAeH, MpuoOperaTh B COBMECTHOM JESITENIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOIMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAaHHW, B TOM YHUCIE
(bopMyIupoBaTh UJIEU, TOHATHSA, TUIIOTE3bl 00 OOBEKTAaX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTE!, IUIAHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYID  CHUTYAllMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0O KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBATh
OpPUHUMAaeMble pPELIEHUS U JAEUCTBUA, (OPMYJIUPOBAaTH U OLICHUBATH PUCKH U

MOCJIeNICTBUS, (POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbBTATHBI

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBrble 1oruyecKkue 1efMcTBUA:

e BBIIBIITH U XaPAaKTEPHU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUN MEXIy MNOHATHUAMH, (POPMYJIUPOBATH
ONpEJeNeHUs]  MOHSATUM, YCTAHABIMBATH  CYIIECTBEHHBIA  MpPHU3HAK
KJlaccu(UKauy, OCHOBaHUA Uil OOOOIIEHHS M CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATh, (QOPMYJIUPOBaTH U NPeoOpPa3OBBIBATh  CYKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, €AMHUYHbIC, YACTHbIE U OOUIME,
YCIIOBHBIE;



BBISIBIISITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npoTUBOpeYHsl B (akTaxX, JaHHBIX, HAONIOJCHUAX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJIS BBISIBIICHHS 3aKOHOMEPHOCTEH M TPOTUBOPEYHIA,
JIeNIaTh BBIBOJABI C WCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIFOUCHHH 110 aHATIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUHN (MPSAMBIC U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSTEIILHO HECIIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTH4eCKuX (aKTOB, BBICTPAWBATh APTYMCHTAIUIO, TPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus ydeOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMPATh Hauboyiee MOAXOMSAIMUNA ¢ YUETOM
CaMOCTOSITEITLHO BBIJICICHHBIX KPUTEPHUER).

ba3oBbie uccien0BaTe/IbCKUE JAelCTBUS.

MCITOJIB30BaTh BOTPOCKHI KaK MCCIIENOBATEIHLCKAA WHCTPYMEHT ITO3HAHMSI,
bopMyIUpOBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUne, MpodIemy,
CaMOCTOSATENILHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OpPMHPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOIO TIO3UITUIO, MHCHHUC;

MPOBOJIUTh TI0 CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY HECIOXHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE NCCEAOBAHME IO YCTAHOBICHUIO 0COOCHHOCTEH
MaTeMaTHIECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOIH;
CaMOCTOATENHHO (POPMYIUPOBATH 000OIIEHHS U BBIBOJBI MO Pe3yJibTaTaM
MPOBEACHHOTO HAOJIONECHUS, WCCIACAOBAHMS, OICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAKXKE BBHIJIBUTATH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabora c ungopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMaIUH, JTaHHBIX,
HEOOXOJAMMBIX JJIs1 PELICHMS 3a]aUH;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH W HHTEPIPETUPOBATH
MH(GOPMAIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTaBICHHUS;

BBIOMpATh (GopMy TMpeACTaBiIeHUS HWHDOpMAMU U HWILTIOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMH, JAuarpaMMaMy, HHOM Tpadukod Hu UX
KOMOHMHAIINSIMHU;

OLIEHMBaTh HAAEKHOCTh WH(GOPMALMU TO KPUTEPUSM, MPEII0KEHHBIM
YUUTENEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

BOCIIPUHUMATDL U (pOpMy.HI/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMU
H OCJIsAMHA O6HIGHI/I$I, SCHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M IMMCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 110 XOJy PELICHHUS
3aJja4i, KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIE€HUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbI, periaeMoi 3aJjauu, BBICKA3bIBATh UJIEH, HALICIICHHBIE HA IIOUCK
pELICHMs], COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSIMH JPYTHX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3lindle M CXOJCTBO MO3UIIMM, B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIICHUS  3a7auyd,  OKCIEpPUMEHTa,
UCCJIEI0BAHMSI, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh OPMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 Npe3eHTALUU U OCOOCHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJIb30BaTh IPEUMYILECTBA KOMAHIHOM U MHUBUY aJIbHOU
paboThI IPU PEIIEHNU YYEOHbIX MaTeMaTHUECKHX 3a/1ay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOTrOBapUBaThCA,
00CyXKIaTh IPOIIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyHmoBbIX (opmax pabotsl (0oOcyxaeHus, oOMeH
MHEHUSAMH, MO3TOBBIE IUTYPMBI U JIPYTHUE), BHITOIHATH CBOIO YaCTh PaOOTHI
U KOOPJAMHHPOBAaTH CBOM JACHCTBUS C JAPYIMMH WICHAMH KOMAaH/bI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBepCAJIbHbIE Y4eOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOAITEJILHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3aJadu (WIH €ro
4acTh), BBIOUpATh CIOCOO pemieHus ¢ y4€TOM UMEIOIIUXCS PECypCcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTHUPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIA HHTEJJICKT:

BJIAJETh CIOCOOAMU CAMOITPOBEPKH, CAMOKOHTPOJISA IpoLiEcca U pe3yabTaTa
peleHns MaTeMaTUIECKOM 3a1auu;

MIPEABUJIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a/1a49H,
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaMJIEHHBIX OIIHUOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH IOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATh HMPUYUHBI JOCTUKEHHSI WM HEAOCTMXKCHUS LIETH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 7 KJjacce OOyYArOMIMICS TONYYHUT CIETYIOIIHNE
MIPEAMETHBIE PE3YIbTATHI:

Yucjia 1 BBIYUCTICHUSA

BbinonusATh, coyeTas yCTHbIE W MUCbMEHHBIE MPUEMBI, apuMETHUYECKUE
JNEUCTBUS C PallMOHATbHBIMU YUCIAMU.

HaxomuTe 3Ha4YeHHWS YHUCIIOBBIX BBIPAKECHUW, MPUMEHATH Pa3HOOOpa3HBIC
CHOCOOBI U MPUEMBI BBIYUCIICHHUS 3HAYCHHUIN TPOOHBIX BBIPAXKEHUHM, COIEpPKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTs OT ofHON (HOPMBI 3aMMHCH YUCEN K APYrod (mpeoOpa3oBBIBATH
JECSTUUHYIO IpOOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B OECKOHECYHYIO JCCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSAJOUYMBATH PALIMOHAIIBHBIC YUCIA.

OKpyrJIsTh yucnHa.

BBINOMHATh TPUKUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUH, OIIEHKY 3HaUYCHUM
YUCJIOBBIX BBIPAKCHHUU. BBIMOIHATE ACHCTBHUS CO CTENEHSIMH C HATypajJbHBIMU
MOKA3aTEISAMH.

[TpuMeHsATh MPU3HAKHU IETUMOCTH, Pa3JI0KEHHE HA MHOKUTEIN HATYPaIbHBIX
YHCEJL.

PemaTe NpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIWYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 33a4 C y4ETOM OTPAHMYEHHI, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJsire0panvecKue BbIPaKeHUs!

Hcnonp30BaTh alreOpandecKyro TEPMUHOJIOTHIO M CHMBOJIUKY, TPUMEHSTH €€
B IIPOIIECCE OCBOEHUS y4eOHOTO MaTepHaia.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKECHUNW TPHU 3aJaHHBIX 3HAYCHHSX
NepPEeMEHHBIX.

BoInosiHATh MpeoOpa3oBaHus LEIOr0 BEIPAKEHUS B MHOTOUJIEH PUBEACHUEM
MOTOOHBIX CJIATa€MBbIX, PACKPBITHEM CKOOOK.

BBINONHATh yMHOXKEHUE OJHOYIEHA HAa MHOTOWIEH W MHOTOWwieHa Ha
MHOTOWJIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIecTBIATh Pa3JIOKEHUE MHOTOWIEHOB HAa MHOMHUTEIM C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM O0IIEro MHOXUTEINS, TPYNITMPOBKHU CJIAraeMbIX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKEHHUS.

[TpumensTh nMpeoOpa3oBaHMsl MHOTOWICHOB JIJISl PEIICHUS PA3IMYHBIX 33724
W3 MaTEMaTHUKH, CMEKHBIX TIPEJAMETOB, U3 PEaTbHON MPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypaJbHBIMU IMOKA3aTENSIMU IS
peoOpa3oBaHUs BRIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHsI C OAHOM IEPEMEHHOW, NMPUMEHSS NpaBUJIa
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMmy. [IpoBepATs, ABIsETCA
JIM YUCJIO KOPHEM YPAaBHEHMUSI.

[TpumenaTs rpadguueckre METOABI MPH PELICHUH JIUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[ToxOupaTs mnpuMepsl Tap 4YHUCEN, SBIAIOMIMXCA PEIICHUEM JHHEHHOTO
YPaBHEHHUS C ABYyMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHON TJIOCKOCTU TpaUK JIMHEHHOTO YpaBHEHUS C IBYMsI
MEPEMEHHBIMU, MOJB3YSICh TPAPUKOM, MPUBOJAUTH IPUMEPHI PEUICHUS YPABHEHUSI.

Pemiath cuctemsl IBYX JIMHEHHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMH, B TOM
quclie rpa@uuecKu.

CocraBisiT W pemiaTh JUHEHMHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHHMI MO yCIOBHIO 3aJa4M, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYyYECHHBIA PE3yJIbTaT.

DOyHKIMHA

N306pakaTh Ha KOOPAMHATHON MPSIMOIM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, NHTEPBAJIbL, 3alIMChIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH ITO 33JaHHBIM KOOPAWHATAM,
cTpouTh Tpaduku TuHEHHBIX GyHKIUNH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIMNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, pACCTOSAHHUE, LE€HA, KOJIUYECTBO, CTOMMOCTb,
POU3BOAUTEIBLHOCTD, BpeMsl, 00BEM paOOTHI.

HaxonuTe 3HaueHre QyHKIMY M0 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocoO MpeACTaBICHHUS W aHalW3a WH)opmaiuw,
U3BJICKATh U MHTEPIIPETUPOBATh MHGOPMAIIHIO U3 TPAPHUKOB peabHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K xoHny oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOIYYUT CIIECIYIOIIHE
MpEeAMETHBIE PE3YIbTATHI:

Yucaa 1 BBIYMCICHUSA

Hcnonp30BaTh HayajabHbBIE MPEACTABICHUS O MHOYKECTBE IEHCTBUTEIBHBIX
YHUCEN JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300paxaTh 1€WCTBUTEIIbHbBIE
YHUCJIa TOYKaMHA Ha KOOPJIAWHATHOW MPSAMO.

[TpumeHsaTs TOHATHE apU(PMETUIECKOTO KBAIPATHOTO KOPHS, HAXOJWTH
KBaJIpaTHbIE KOPHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTHU KAJIbKYJIATOP, BBITIOJHSITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKALIUX KBAJAPATHbIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.

Hcronp30BaTh 3amucu OOJBIIUX M MAJIBIX YUCENT C MOMOIINBIO JTECSITHYHBIX
npobeit u creneHeit uucna 10.



AnredpanvecKkue BbIPaKeHUS

[IpuMeHAT, MOHSITUE CTENEHM C IEJIbIM T0KA3aTelieM, BBINOJIHATH
npeoOpa3oBaHUsl BRIPAKEHUH, COJIEPKAITUX CTEIEHU C LIEJIbIM MTOKa3aTeIeM.

BbINOMHATH TOXKIECCTBEHHBIE MPEOOPA30BAHUS PAITMOHATBHBIX BHIPAXKEHUN HA
OCHOBE IpaBUJI ACHUCTBUI HAJL MHOTOYWIECHAMHU U aJIreOpandecKUMM APOOSIMH.

PacknanpiBaTh KBaJpaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpuMeHsTH MpeoOpa30BaHMs BEIPAKSHUM JJISI PEIICHUS PAa3IMYHBIX 3a7a49 U3
MaTeMaTUKH, CMEXXHBIX MPEIMETOB, U3 PEATbHON MPAKTHUKH.

YpaBHeHHs U HEPABEHCTBA

Pemiath nuHEWHbIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbHBIC YpaBHEHWS,
CBOJIAIIMECA K HUM, CUCTEMBI IBYX YPAaBHEHUH C JIByMs IEPEMEHHBIMU.

[IpoBOIUTE MIPOCTEUIINE UCCIICAOBAHUS YPAaBHEHUM M CUCTEM YpPaBHEHHI, B
TOM YHCJIE ¢ TPUMEHEHHEM Tpaduieckux mpeacTaBieHuil (yCcTaHABIUBATh, UMEET
J YpaBHEHUE WM CUCTEMA YPABHEHUW PEUICHUS, €CIIM HMEET, TO CKOJbKO, W
npoyee).

[lepexonuTh OT CiIOBECHON (HOPMYIHMPOBKU 3a7adyu K €€ anreOpandecKoiu
MOJIETA C TIOMOIIBIKD COCTAaBJICHUSI YPABHEHHMS WM CHUCTEMbl YpaBHEHUM,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4U MOJTYYEHHBIN PE3yJIbTAaT.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJI1 CPABHEHUS, OLICHKH, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJTHOM IIEPEMEHHON 1 UX CHCTEMBI, 1aBaTh rpa)MuIeCKyIO
WJUTIOCTPAIMI0 MHOYKECTBA PEIICHU HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIMHA

[lonuMaTh ¥ KCMONAB30BaTh (PYHKIMOHALHBIC TMOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), OMPEICISITh 3HaYeHHE (YHKIMH O 3HAYCHUIO
apryMeHTa, ONpeIeNisATh CBOMCTBA (PYHKINU 1O €€ rpaduKy.

Ctpoutsb rpaduku dJIeMEHTaApPHBIX GYHKIIUNA BUJIA:

y=k/X,y=x2,y=x3,y = |X|, y = VX, OIHiCHIBATb CBOICTBA YHCIOBOI (GYHKINA
o e€ rpaduxy.

K konmy oOyuenuss B 9 kiacce oOydarOIIMHCA TMONYYUT CIETYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucya v BBIYUCICHUSA

CpaBHUBATH U YHOPSIAOUYNBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIE YUCTIA.

Boeinonusats apudmeTndeckue 1elCTBUS C palluOHATILHBIMUA YUCIaMU, COUeTast
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBIMOIHATH BBIUUCICHHUS C UPPalMOHATbHBIMU
YUCTIaMH.

HaxoauTth 3Hau€HMS CTENEHEN C LIEJIBIMU IMOKA3aTEIIMU U KOPHEHN, BBIYUCIISATh
3HAYECHUS] YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKHUAKY pe3yJbTara
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHeHUS U HEPABEHCTBA

Perars TMHENHbIE U KBaAPaTHBIC YPABHEHMS, YPABHEHMU S, CBOIALLAECS K HUM,
npocrenime ApoOHO-palMOHAIbHBIE YPABHEHHUS.

Pemate cucremsl NBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBIISICTCS JTUHECHHBIM.

Pemate TekcToBble 3amauM anreOpandyeckuM CrocoOOM ¢ MOMOUIbIO
COCTaBJICHUs YPABHEHUS UJIU CUCTEMBI JBYX YPABHEHUN C JBYMs IEPEMEHHBIMU.

[IpoBOaUTE ITPOCTEUIINE UCCIIEAOBAHNS YPAaBHEHUNW U CUCTEM YpPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUuecKnX NpeCcTaBIeHn (YCTaHaBINBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUM PEILICHMs, €CIM UMEET, TO CKOJIBKO, U
npoyee).

Pemarhs sMHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBa, M300pakaThb
pellIeHuEe HEPABEHCTB HAa YMUCIIOBOW IPSAMOMW, 3allMCHIBATH PELICHUE C OMOIIBIO
CUMBOJIOB.

Pemarb  cucremMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOUAIOLIME KBAJpPaTHOE HEPABEHCTBO, H300pakaTb pEIIEHUE CHUCTEMbI
HEPABEHCTB HA YHCIJIOBOU IPSAMOM, 3alMCHIBATH PEIICHUE C [IOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUN PA3JIMYHBIX 3a1a4.

DyHKIUU

Pacno3HaBaTh (GyHKIIMM H3y4eHHBIX BHUIOB. I[lOKa3bIBaTh cXeMaTHUECKU

pacIoyIoKEeHUE Ha KOOPIMHATHOM TUNIOCKOCTH IrpaduKoB PyHKIUH Bua: Y = KX, y =
kx + b,y =k/x,y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHMI
K02(pPUIIMEHTOB, ONMKMCHIBATH CBOMCTBA (DYHKITUH.

Crpoutb U M300pakaTb CXeMaTHUYECKU IpaQUKU KBAJPATUUHBIX (DYHKIIHM,
ONKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX rpadukam.

Pacno3naBaTh kBagpatnuHyro QyHKIUIO 10 GopMylie, TPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOM )XKU3HU, (PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIBHOCTH U IPOTPeccHm

PacniozHaBaTh apu(pMEeTUUECKYIO U TEOMETPUUECKYIO IPOTPECCUU NP PA3HBIX
croco0ax 3aJaHus.

BbIMOMHATS  BBIUMCIACHHS C HUCHOJB30BaHWEM (opMmyn N-ro  4jieHa
apuPMETUIECKON 1 TEOMETPUUECKON MTPOTPECCHl, CYMMBI MIEPBBIX N YJICHOB.

N300pakaTh wiIeHBl MOCIENOBATEIBHOCTH TOYKAMU HA KOOPJIMHATHOM
MJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YUCIOBBIMH IOCIIEOBATEIbHOCTSIMH, B TOM
YHCciIe 3a/1a4d U3 PEaIbHOM JKU3HHU (C MCIOJB30BaHUEM KaJbKYJATOpA, LU(POBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

HanmenoBanue pa3jieiioB 4 TeM

Ne ni/m

NPOrpaMmblI
Uucna 1 BeluucieHus. Panmonaibusie
qucia

2 AnrebpanuecKue BBIPAKECHHUS

3 YpaBHEHUS U HEPAaBEHCTBA

4 Koopaunats! u rpaduku. OyHkunn

5 [ToBTOpenue u 0600IIEHNE

OBILEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

Koan4yecTBo 4acoB

Bcero

25

27

20

24

102

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

JICKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edsoo.ru/7f415b90

bu6nmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6nuoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90

bu6mmorexa [IOK
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
https://m.edsoo.ru/7f415b90

8 KITIACC

Ne i/

10

HanmeHnoBaHue pa3/ieioB U TeM
NporpamMMel

Uucna u Beruncienus. Ksagparasle KopHU

Yucna u Beraucienus. CTEneHs ¢ OCJIbIM
IIOKa3aTcjiIeM

Anrebpanueckue BbIpaXKeHHUs.
KBanpaTnslil TpéxuneH

Anrebpanyeckue BbIpaKEHHUS.
Anrebpanyeckas ApoOb

YpaBHeHus u HepaBeHCTBA. KBanpaTHbie
YpaBHEHUSA

VYpaBHeHus U HepaBeHCTBA. CHCTEMBI
YpaBHEHUHU

VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa
@®yHkunu. OCHOBHBIE OHATUS
@Oyukiun. Yucioble GyHKINN

[ToBTOpenue n 0600IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuyecTBO 4acoB

Bcero

15

15

13

12

102

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [HOK
https://m.edsoo.ru/7f417af8

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bub6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubnunoreka [JOK
https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [{OK
https://m.edsoo.ru/7f417af8

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

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

9 KITACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Yucna u BeIUMCICHUS. J|eiCTBUTEIbHEIC
qucia

YpaBHEHUS U HEPABEHCTBA. Y PABHCHHS C
OJHOU IEPEMEHHOM

VYpaBHeHus 1 HepaBeHCTBa. CHCTEMBbI
YpaBHEHUU

YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

OyHKINHT

YucnoBbie IIOCICI0BATCIbHOCTHU

[ToBTOpeHme, 0600IIEHNEe, CUCTEMATH3AIIHS

3HAHUH

Koan4gecTBOo 4acoB

Bcero

14

14

16

16

15

18

102

KoHTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHBbIE
(uudgposrie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo0.ru/7f419d08

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.eds00.ru/7f419d08

bubmuoreka [JOK
https://m.eds00.ru/7f419d08

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

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

bu6mmorexa [{OK
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
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne
Tema ypoka
n/n
1 [TonsATHE paMOHAIBHOIO YKCiIa
5 Apudmernueckue I1eUCTBUS C
palMOHAIBHBIMU YUCIAMU
3 ApudmeTrnueckue IeHCTBUS C
panoHaIbHBIMU YHCIIAMU
4 Apudmernueckue 1eicTBUA C
panoHaIbHBIMU YHCIAMU
5 Apudmernueckue TeUCTBUS C
panMoHAIBHBIMHU YUCIAMH
6 Apudmernueckue neicTBus ¢
panoHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsijouuBaHue
palMoHaIbHBIX YHCET
3 CpaBHeHue, ynops10uuBaHue
palMOoHaIbHBIX YHCET
9 CpaBHeHue, ynopsijouuBaHue
palMOHAIBHBIX YHCET
CreneHs ¢ HaTypaJIbHBIM
10 Y
II0Ka3aTeleM
CreneHb ¢ HaTypaJlbHbIM
11

II0Ka3aTCJIEM

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
H3YYeHH S

JICKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/7f4211de

bu6mmorexa [{OK
https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12

13

14

15

16

17

18

19

20

21

22

23

CreneHpb ¢ HATYypaJIbHBIM
MoKazaresieM

CreneHs ¢ HaTypaJIbHBIM
MOKa3aTeneM

CreneHb ¢ HaTypaJlbHbIM
II0Ka3aTeseM

Pemennie oCHOBHBIX 3a/1a4 Ha
Jpo0OH, IPOLIEHTHI U3 PealIbHOM
MIPaKTUKU

Pemrenyie ocHOBHBIX 3a7a4 Ha
JpoOH, MPOLIEHTHI U3 peallbHOM
MPaKTUKHU

Pemienne oCHOBHBIX 3a/1a4 HA
JpoOU, POLIEHTHI U3 peaIbHOMN
MPAKTHKH

Pemienne ocHOBHBIX 3a/1a4 Ha
JpoOH, IPOLIEHTHI U3 PeaIbHOM
MPAKTUKU

[Ipu3Haku AenUMOCTH, PA3I0KEHUS
Ha MHOXUTEJH HATYPaJIbHBIX YHCEII
[Ipu3Haky aenuMoCTH, Pa3IoKEHN
Ha MHOXUTEJH HATYPAJIbHBIX YHCEIl
Peanbuble 3aBucumocti. [Ipamas u
oOpaTHasi IPOMOPIIMOHAIIBHOCTH
Peanbusbie 3aBucumoctu. [lpsamas u
o0OpaTHas MPOMOPLIHUOHAIBHOCTH
Peanbnblie 3aBucumoctu. [Ipsamas u
oOpaTHas MPONOPLUHUOHAIBHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/7f42154e

bu6nuoreka [JOK
https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

24

25

26

27
28

29

30

31

32

33

34

35

36

Peanbuble 3aBucumoctu. [Ipsamas u
oOpaTHas MPONOPLHUOHAIBHOCTH
KonTponbHas padbota no teme
"Parmonanbhelie yrcia"

ByKBEHHBIE BBIpaKEHUS

DopMyisl

DopmyIibl

[Tepemennsbie. Jlonyctumele
3HAUYCHUS EPEMEHHBIX

[IpeobpazoBaHme OYKBEHHBIX
BBIpKEHUH, paCKPBITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX

[IpeobpazoBaHme OYKBEHHBIX
BBIPXKEHUH, PACKPBITHE CKOOOK U
MIPUBEJICHUE TIOJJOOHBIX ClIaraeMbIX

[IpeobpazoBanme OyKBEHHBIX
BBIPAYKEHUH, pacKpbITHE CKOOOK U
MIpHUBEICHNE MOIOOHBIX ClIaraeMbIxX
[IpeoOpazoBanre OYKBEHHBIX
BBIPAYKEHUH, paCKpbITHE CKOOOK U
MIpUBEICHNE TOIOOHBIX CIaraeMbIX
CBoiicTBa CTENEHH C HATYPAJIbHBIM
rokaszaresem

CBolicTBa CTENEHH C HATYPATIbHBIM
MoKa3aTeieM

CBolicTBa CTENEHU C HATYpaJIbHBIM
MOKa3aTeneM

bu6nuoreka [JOK
https://m.edsoo.ru/7f41feec

bu6nmoreka [JOK
https://m.edsoo.ru/7f41fafa

bu6mmorexa [IOK
https://m.edsoo.ru/7f41fd70

bubmmoreka [JOK
https://m.edso0.ru/7f421382

bu6mmorexa [IOK
https://m.edsoo.ru/7f42154e

bubmmoreka [JOK
https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

37

38

39

40

41

42

43

44

45

46

47

48

49

50

MuorouieHsl

MuorouieHsl

CJ'IO)KGHI/IC, BbBIUUTAHUC, YMHOXKCHUC
MHOT'O4JICHOB

Crnosxenue, BBIYMTaHUE, YMHOKEHHE
MHOT'O4JICHOB

Crnosxenue, BBIYMTaHUE, YMHOKEHHE
MHOI'OYJIEHOB

Cnosxenue, BBIYMTAaHUE, YMHOKEHHE
MHOI'OYJIEHOB

@opMyIIbl COKpAIEHHOTO
YMHOXEHUS

@opMyIIbl COKpALIEHHOTO
YMHOKECHHUS

DopMyIIbl COKpALIEHHOTO
YMHOKECHHUS

@opMyIIbl COKpAIEHHOTO
YMHOXEHUS

@opMyIIbl COKpAIEHHOTO
YMHOKECHHS

Pa3noxeHne MHOro4JI€HOB Ha
MHOXKHUTEIN

Pa3noxeHne MHOrO4JI€HOB Ha
MHO>KHTEIIN

PaznoxeHne MHOTO4JIEHOB Ha
MHOXUTCIIN

bu6mmorexa [IOK
https://m.edsoo.ru/7f42276e

bu6nmoreka [IOK
https://m.edsoo.ru/7f422930

bu6nmoreka [IOK
https://m.edsoo.ru/7f422af2

bu6mmoreka [IOK
https://m.edsoo.ru/7f422cc8

bu6nuoreka [JOK
https://m.edsoo.ru/7f422fca

bu6nmoreka [JOK
https://m.edsoo.ru/7f423182

bu6mmorexa [IOK
https://m.edsoo.ru/7f42432a

bubmuoreka [JOK
https://m.edsoo.ru/7f42464a

bu6nmoreka [JOK
https://m.edsoo.ru/7f424c12

bu6mmorexa [IOK
https://m.edsoo.ru/7f424fd2

bubmuoreka [JOK
https://m.edsoo.ru/7f4251d0

bu6nmoreka [IOK
https://m.edsoo.ru/7f423312

bu6mmorexa [IOK
https://m.edsoo.ru/7f4237fe

bubmuoreka [JOK
https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

51

52

53

54

55

56

57

58

59

60

61

62

Pa3noxeHne MHOro4jeHoB Ha
MHOKHATEN

KonTponbHas padbota no teme
"AnreGpanyeckre BbIpaxeHus "

YpaBHeHue, ITpaBuia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTh YPAaBHEHUM

JIuHeitHOE ypaBHEHUE C OJTHOU
IIEPEMEHHOM, PEIIEHUE JTMHEUHBIX
ypaBHEHUU

JIuneitHOE ypaBHEHUE C OJTHOU
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUH

JIuHeitHOE ypaBHEHUE C OJJTHOU
MEPEMEHHOM, PEIIEHUE JTUHEUHBIX
YpaBHEHUI

Pemenue 3agau ¢ nomoupro
ypaBHEHUH

Pemrenue 3amau ¢ momMoIpro
ypaBHEHUH

Pemrenue 3agay ¢ moMoONIbIO
ypaBHEHUH

Pewrenue 3amad ¢ noMoIIBIO
ypaBHEHUH

JIuneiiHOE ypaBHEHHUE C IBYMS
MIEPEeMEHHBIMH U €ro Tpaduk
JIuHeitHOE ypaBHEHUE C IBYMS
MEPEMEHHBIMH U €ro rpaduk

bu6mmorexa [IOK
https://m.edsoo.ru/7f420482

bu6nmoreka [JOK
https://m.edsoo.ru/7f42064e

bu6mmorexa [IOK
https://m.edsoo.ru/7f420806

bu6mmorexa [IOK
https://m.edsoo.ru/7f4209a0

bubmmoreka [JOK
https://m.edsoo.ru/7f420e6e

bu6mmorexa [{OK
https://m.edsoo.ru/7f427c32

bubmmoreka [JOK
https://m.edsoo.ru/7f427e8a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

63

64

65

66

67

68

69

70
71

72

73

74
75

76

77

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

Cucrema ByX JIMHEHHBIX
YpaBHEHHI C IByMsI IEPEMEHHBIMHU

Cuctema AByX JMHEHHBIX
YPaBHEHMH C IByMsI IEPEMEHHBIMU

CucreMa JIByX JTUHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

Pemrenne cucrem ypaBHeHui

Pemenue cucrem ypaBHEeHHI

Pemenue cucreM ypaBHeHU

Pemenue cucrem ypaBHEeHHI
Pewrenne cucreM ypaBHeHUN

KontponsHast pabora o Teme
"JIuneiiHble ypaBHEHUS"

Koopaunara Touku Ha npsMoit

Hucnosble IPOMEKYTKH

UucnoBbie TPOMEKYTKH
PaccrosiHue Mex 1y 1ByMsI TOUKaMH
KOOPJMHATHOM MPSIMOM

PaccrosiHue Mex 1y 1ByMsl TOYKaMHU
KOOPAMHATHOU MPSAMOK

bu6mmorexa [IOK
https://m.edsoo.ru/7f42836¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f4284de

bu6mmorexa [IOK
https://m.edsoo.ru/7f42865a
bu6mmoreka [IOK
https://m.edsoo.ru/7f4287d6

bu6mmorexa [IOK
https://m.edsoo.ru/7f421044

bu6mmorexa [IOK
https://m.edsoo.ru/7f41de76

bu6mmorexa [{OK
https://m.edsoo.ru/7f41dff2



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

78

79

80

81

82

83

84

85
86
87

88

89

90

91

[IpsimoyronpHas cuctema
KOOpJMHAT Ha IUIOCKOCTH

[IpssMoyronbHas cucrema
KOOpJMHAT Ha INIOCKOCTH
ITpumeps! rpaduKoB, 3a1aHHBIX
¢bopmynamu

[Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu

[Tpumeps! rpadukoB, 3a1aHHBIX
dbopmynamu

Urenue rpaukoB peabHbIX
3aBUCUMOCTEN

Urenue rpadKoB peaibHBIX
3aBUCUMOCTEH

[Tonstue pynkunn
I'padux pynkumn

CoiicTBa GyHKIMH
CgoiicTBa GyHKIHHA
Jluneiinas QyHKIus

Jluneitnast pyHKuUS

[TocTpoenue rpaduka TuHEHHOMN
byHKIIUN

bu6mmorexa [IOK
https://m.edsoo.ru/7f41el6e

bubmuoreka [JOK
https://m.edsoo.ru/7f41e42a

bu6mmoreka [IOK
https://m.edsoo.ru/7f41e8a8

bu6mmorexa [IOK
https://m.edsoo.ru/7f41ed80

bu6nmoreka [JOK
https://m.edsoo.ru/7f41ea24

bu6mmorexa [IOK
https://m.edsoo.ru/7f41ef06

bubmuoreka [JOK
https://m.edsoo.ru/7f41f078

bubmuoreka [JOK
https://m.edsoo.ru/7f41f1fe

bu6mmorexa [IOK
https://m.edsoo.ru/7f427282

bu6mmorexa [{OK
https://m.edsoo.ru/7f427412

bu6mmorexa [IOK
https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

92

93
94

95

96

97

98

99

100

101

[TocTpoenue rpaduka TuHEHHON
byHKIIN

I'padux pynkunm y =[x|

I'paduk pynkmm y =[X|
KonTponbhas pabota no teme
"Koopaunats! u rpapuky.
Oynknuu" / Beepoccuiickas
IpoBepoyHas pabora

HroroBast KOHTpOJIbHAs paboTa /
Bcepoccniickas npoBepodHas
paborta

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiacca,
0000111eH1e 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHATUUN U
METOJOB Kypca 7 Kjacca,
000011eHNEe 3HAHUHA

[ToBTOpPEHNE OCHOBHBIX IMOHATHI H
METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX OHATUUN U
METOJIOB Kypca 7 Kiacca,
0000111eHHE 3HAHUHA

[ToBTOpEHNE OCHOBHBIX OHATHI U

METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUHT

bu6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

bu6nuoreka [JOK
https://m.edsoo.ru/7f429c6c

bu6nmoreka [JOK
https://m.edsoo.ru/7f429f32

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a0e0

bubmuoreka [JOK
https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

[ToBTOpEHNE OCHOBHBIX OHATUMN U
102 METOJIOB Kypca 7 Kjacca, 1
0000111eHIe 3HAHMIA

OBILEE KOJIMYECTBO YACOB 110
[NPOTPAMME

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a900

102 5 0


https://m.edsoo.ru/7f42a900

8 KITIACC

Ne
n/n

10

11

Tema ypoka

KBagparsslii KOpeHb U3 yucia

[onsatue 06 nppanroHaILHOM
qucie

ILCCHTI/I‘IHHC HpI/I6J'II/I)KeHI/I${
HppalfuOHAJIbHBIX YUCCIT

JlecsTrunble PUOTUKEHUS
VPPALMOHAIBHBIX YUCENT

JlelicTBUTENbHBIC YHCTIA

CpaBHEHME AEHCTBUTEIBHBIX
quce

CpaBHeHHE TEUCTBUTEIBHBIX
qrcen

Apudmernueckuil KBaapaTHbIHI
KOpEHb

YpaBHeHHe BUIa X* = a

CaolicTBa apupMeTUUECKUX
KBaJPaTHBIX KOPHEH

CgoiicTBa apudmMeTHuecKux
KBaJPaTHBIX KOPHEH

KoanyecTBO 4acos

Bcero

KoHnTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
nupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edsoo.ru/7f42d452

bu6nuoreka [JOK
https://m.edsoo.ru/7f42eaaa

Bbubnuoreka [JOK
https://m.edsoo.ru/7f42d862

bu6mmorexa [{OK
https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

12

13

14

15

16

17

18

19

20

21

[IpeoOpazoBaHue YUCTOBBIX
BBIpXECHHI, COIepIKaIUX
KBaJIpaTHBIE KOPHU
[IpeobpazoBaHue YMCIOBBIX
BBIPAKECHMI, COIEPIKAIUX
KBaJIpaTHbIE KOPHU
[IpeoOpa3oBaHme YUCIOBBIX
BBIPAXKEHHUI, COJIEPIKALLUX
KBaJIpaTHBIE KOPHHU
[IpeoOpazoBaHme YUCIOBBIX
BBIPXEHH, COIePIKALIUX
KBaJpaTHBIE KOPHU

CremneHs ¢ OCJIBIM ITIOKAa3aTCIICM

CranyapTHas 3anuch 4ucha.
Pa3mepbl 00bEKTOB OKPYIKAIOIIETO
Mupa (OT AJIEMEHTAPHBIX YACTHUIL JI0
KOCMHUYECKHX 0OBEKTOB),
JUIUTEIBHOCThH IPOLIECCOB B
OKpY>XaroIieM MUpe

CBoiicTBa CTENEHH C IIEIIBIM
IIoKa3aTeyIieM
CBOMCTBA CTENEHH C LETLIM
[I0Ka3aTejIeM
CBolicTBa CTENEHH C LEJIBIM
IIoKa3aTejieM
CBoiicTBa CTENEHH C IIEIIBIM
IIoKa3aTejieM

bu6mmorexa [IOK
https://m.edsoo.ru/7f42dd26

bu6mmoreka [IOK
https://m.edsoo.ru/7f42ded4

bubmuoreka [JOK
https://m.edsoo.ru/7f42e0be

bu6nmoreka [IOK
https://m.edso0.ru/7f42e262

bu6nmoreka [JOK
https://m.edsoo.ru/7f4354a4

bubmuoreka [JOK
https://m.edsoo.ru/7f436098

bubmuoreka [JOK
https://m.edsoo0.ru/7f435648

bu6mmorexa [IOK
https://m.edsoo.ru/7f435648

bubmmoreka [JOK
https://m.edsoo.ru/7f435648

bubmuoreka [JOK
https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

22

23
24

25

26

27

28

29

30

31

32

33

34

CBoiicTBa CTEIEHH C LIETBIM
MOKa3aTejIeM

KBagpartsslii TpEXuineH
KBanpaTHbiii TpEXUIICH

Pa3znosxenne kBagpaTHOrO
TpEXUIIEHA HA MHOXKHUTEIHN

PasnoxeHnue kBagpaTHOro
TPEXUJICHA HA MHOKUTEIIN

KonTponbnas pabota no remam
"KBanparusie kopau. CTeneHu.

KBanpatnslii Tpexunen"
Anrebpanueckas 1poOb

I[OHYCTI/IMBIG 3Ha4YCHUA
MNEPEMCHHBIX, BXOJIAIINX B
anre6pa1/1qec1<ﬂe BBIPaXXCHHA

JomycTuMble 3HaYEHUS
MepEeMEHHBIX, BXO/ISIINX B
anredpanvyeckue BhIPaKeHUs

OcHOBHOE CBOICTBO
anredpandeckoi Jpoou

Cokpaiienue apooei

Cokpaienue apooei

Coxkpaienue apooei

bu6mmorexa [IOK
https://m.edsoo.ru/7f435ed6

bu6mmoreka [IOK
https://m.edsoo.ru/7f42fd38

bu6mmoreka [IOK
https://m.edsoo.ru/7f42fd38

bu6mmorexa [IOK
https://m.edsoo.ru/7f42ec80

bu6mmorexa [IOK
https://m.edsoo.ru/7f430382

bubmuoreka [JOK
https://m.edsoo.ru/7f4308e6

bubmmoreka [JOK
https://m.edsoo.ru/7f430a8a

bubmuoreka [JOK
https://m.edsoo.ru/7f430f44

bu6mmorexa [IOK
https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

35

36

37

38

39

40

41

42

43

44

CrnokeHune, BRIYUTAHNUE,
YMHOXCHHUE U JICJICHUE
anreOpanyeckux Apooeit

CnokeHue, BEIYUTAHUE,
YMHOKEHUE U JICTICHHUE
anreOpanvecKkux apooei

CnoxeHue, BEIYUTAHUE,
YMHOXEHUE U JICTICHHE
anredpandeckux apooeit

CrnoxxeHue, BHIYUTAHUE,
YMHOKCHHUE U JICJICHUE
anreOpanyecKux Apooeit

[IpeoOpa3zoBanme BhIpaKEHUH,
COJIepIKaluX anredpandeckue

npodu

[IpeobpazoBaHue BbIpaKESHUIA,
coJiepKaImx areOpandecKue

Ipodu

[Ipeobpa3zoBaHue BbIpaKEHU,
coJleprKaluX anredpanyeckue

Ipodu

KonTtponsHas pabota o teme

"Anrebpanyeckas Apoos"

KBagparnoe ypaBHeHue

Henonnoe kBagpaTHOE ypaBHEHHE

bu6mmorexa [IOK
https://m.edsoo.ru/7f43128c

bu6mmoreka [IOK
https://m.edsoo.ru/7f4315c0

bubmuoreka [JOK
https://m.edso0.ru/7f4318c2

bu6nmoreka [IOK
https://m.edsoo.ru/7f431a20

bu6mmorexa [IOK
https://m.edsoo.ru/7f43259c

bu6mmorexa [IOK
https://m.edsoo.ru/7f432736

bu6mmorexa [IOK
https://m.edsoo.ru/7f432736

bubmmoreka [JOK
https://m.edsoo.ru/7f431d36

bubmuoreka [JOK
https://m.edsoo.ru/7f42eela

bubmuoreka [JOK
https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Henomnnoe KBaApPAaTHOC YPaBHCHUC

dopmyiia KOpHEH KBAJPaTHOIO
ypaBHEHUs

dopMmyia KOpHEW KBaIPaTHOTO
ypaBHEHUS

dopMya KOpHEHW KBaIpPaTHOIO
ypaBHEHUs

Teopema Buera

Teopema Buera

Pewienne ypaBHeHUH, CBOAAIIMXCSA
K KBaJIpaTHbIM

Pemienue ypaBHeHH, CBOIAINXCSA
K KBaJpaTHBIM

[Ipocteitmme npoOHO-
panuoHaIbHbIE ypaBHEHUS
[Ipocreiimue apoOHO-
paluoHaIbHbIE YPAaBHEHUS
Pemienne TekcTOBBIX 3a/1a4 €
MOMOIIBIO KBAJIPAaTHBIX YPaBHEHUN
Pemrenne TeKCTOBBIX 337124 C
IIOMOIIBIO KBAJIPAaTHBIX YPaBHEHUH
KonTtponsHas pabota o teme
"KBanpaTtHble ypaBHEeHuUs"

JIuHeliHOE ypaBHEHHUE C IBYyMS
HepEeMEHHBIMH, €ro rpaduk,

bu6mmorexa [IOK
https://m.edsoo.ru/7f42eela

bu6mmorexa [IOK
https://m.edsoo.ru/7f42f158

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f3f6

bu6nuoreka [JOK
https://m.edsoo.ru/7f42f5a4

bu6nmoreka [IOK
https://m.edsoo.ru/7f42fef0

bubmuoreka [JOK
https://m.edsoo.ru/7f430076

bu6nmoreka [JOK
https://m.edsoo.ru/7f43c542

bu6mmorexa [IOK
https://m.edsoo.ru/7f43c3d0

bu6mmorexa [IOK
https://m.edsoo.ru/7f4328c6

bu6nmoreka [JOK
https://m.edsoo.ru/7f432b6e

bu6mmorexa [IOK
https://m.edsoo.ru/7f42f75c

bubmuoreka [JOK
https://m.edsoo.ru/7f42f8f6

bubmmoreka [JOK
https://m.edsoo.ru/7f4301f2



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

59

60

61

62

63

64

65

66

67

IPUMEPHI PEIlIeHUs] ypaBHEHUH B
HEJBIX YUCIIax

JInuHeitHOE ypaBHEHHUE C IBYMS
NEPEMEHHBIMHU, €ro rpaduk,
IPUMEpHI PEIlIeHUs] ypaBHEHUH B
LEJIBIX YUCIIaxX

JInuHeitHOE ypaBHEHHUE C IBYMS
NepEeMEHHBIMH, €T0 rpaduk,
IPUMEPHI peIIeHHs YpaBHEHHUH B
TEeJTBIX YUCIIaX

Pewienne cucreM IByX JIMHEWHBIX
YPaBHEHUN C ABYMS IEPEMEHHBIMU

Pemienue cuctem AByX JTMHEMHBIX
YpaBHEHUH C ABYMSI IEPEMEHHBIMU

Pemenne cucrem IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU

[Ipumepsl penieHus cucremM
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

[TpuMeps! peleHns cucTemMm
HEJIMHENHBIX YPABHEHUN C IBYMs
[IEPEMEHHBIMU

I'paduueckas uHTEpIIpeTALIUSL
YPaBHEHHUS C ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHEHHBIX YPAaBHEHUM C
JByMsI IIEPEMEHHBIMU

['padpuaeckas naTEpIpETALIHS
YpaBHEHHS C IByMsI IEPEMEHHBIMHU

bu6mmorexa [{OK
https://m.edsoo.ru/7f43d6d6

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

68

69

70

71

72

73

74

75

76

77

78

79

80

Y CUCTEM JIMHEHHBIX YPABHEHUM C
JBYMsI IEpEMEHHBIMU

Pemienne TeKCTOBBIX 33124 C
IIOMOIIBIO CUCTEM YPaBHEHUI
Pemenue TekcTOBBIX 3a1a4 €
IIOMOLIbIO CUCTEM YPaBHEHUM
Penienne TekcTOBBIX 3a1a4 ¢
IIOMOUIBbIO CUCTEM YPaBHEHUN
HucnoBsle HEPABEHCTBA U UX
CBOMCTBA

UYucnoBble HEPABEHCTBA U UX
CBOMCTBA

HepaBeHcTBO € 0J1HOM NTEpeMEHHON
JIuneliHble HEPABEHCTBA C OJTHON
IIEPEMEHHOM U UX PEIICHHE
JIvHeiiHbIe HEPaBEHCTBA C OJHOM
NIEPEMEHHOI U UX pEIIeHNE
JIvHeiiHbIe HEPaBEHCTBA C OJHOMN
MIEPEMEHHOM U UX PELICHHE
CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN U UX PEILICHUE
CucreMbl TUHEUHBIX HEPABEHCTB C
OJHOM MIEPEMEHHON U X PEUICHUE
N3obpakenue pereHus
JIMHEHHOT O HEPaBEHCTBA U UX
CHUCTEM Ha YMCIIOBOM IIPSAMOMN

bubnuoreka [JOK
https://m.edso0.ru/7f42c692

bu6mmorexa [IOK
https://m.edsoo.ru/7f42c840

bu6nmoreka [JOK
https://m.edsoo.ru/7f42cb88

bu6mmorexa [{OK
https://m.edsoo.ru/7f42cd2c

bubmuoreka [JOK
https://m.edsoo.ru/7f42c9¢e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

81

82

83

84

85
86

87

88

89

90

91
92

93

N3o0pakeHue penieHus
JIMHEWHOTO HEPABEHCTBA U UX
CHCTEM Ha YUCJIOBOM IIPSAMOU

Kontponbnas paboTa mo Temam
"HepaBenctBa. CucreMbl
ypaBHeHUI"

[Honstue pynkunn

O6nacth onpeneneHus u
MHO’KECTBO 3HAUE€HUN (QYyHKIUU

Crioco6b1 3a1anust pyHKIMI
I'padux pynkumn
CaoiicTBa pyHKINHU, UX
oTroOpakeHHe Ha rpaduke

YreHue u NOoCTpoeHue rpaduxoB
byHKIHMA
[Ipumeps! rpapukoB GyHKIHH,

OTpaXKarouux p€aJIbHBIC MPOUCCChI

q)}/HKLII/II/I, OIMMCBIBAOIIHNEC MIPAMYTO

1 00paTHYIO MPOMOPIIUOHAIbHBIE
3aBHCUMOCTH, UX rpaduKu

l'unep6ona

l'unep6ona

I'padux pynkumu y = x>

bu6mmorexa [IOK
https://m.edsoo.ru/7f42c9e4

bu6mmoreka [IOK
https://m.edsoo.ru/7f433c12

bubmuoreka [JOK
https://m.edso00.ru/7f433d84

bubnuoreka [JOK
https://m.edsoo.ru/7f434bbc

bu6mmorexa [IOK
https://m.edsoo.ru/7f4343e2

bu6mmorexa [{OK
https://m.edsoo.ru/7f434572



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

94

95

96

97

98

99

100

101

OyHkun Y =X%, Yy = X3,y =YX,y =
[x|; rpaduueckoe pemieHue
YPABHEHUU U CUCTEM YPaBHEHUIN

[ToBTOpEHNE OCHOBHBIX MOHATHHA U
METOJ0B KypCOB 7 U 8 KJIacCOB,
0000111eHHE 3HAHUH /
Bcepoccuiickas mpoBepoyHas
pabota

Wrorosas xoHTposibHas padoTa /
Bcepoccniickas npoBepoyHas
pabora

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcoB 7 U 8 KJIacCOB,
000011IeHEe 3HAHUHA

[ToBTOpEHUE OCHOBHBIX MOHATHIA U
METOJIOB KypcoB 7 U 8 KJIacCOB,
00o01IeHue 3HaHu|

IToBTOpEHNE OCHOBHBIX MOHATUI U
METOJIOB KypCOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUT

IToBTOpEHKE OCHOBHBIX MOHATUN U

METOIOB KypCOB 7 U 8 KIIacCOB,
000011IeH1Ee 3HAHUNA

IToBTOpEHNE OCHOBHBIX OHATHI U

METOJIOB KypCcOB 7 U 8 KJIaCCOB,
000011IeHE 3HAHUHA

bu6mmorexa [IOK
https://m.edsoo.ru/7f434d38

bu6mmorexa [IOK
https://m.edsoo.ru/7f4371aa

bu6mmoreka [IOK
https://m.edsoo.ru/7f434eb4

bu6nmoreka [JOK
https://m.edsoo.ru/7f43736¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f437510

bu6mmorexa [{OK
https://m.edsoo.ru/7f4376b4

bu6mmorexa [IOK
https://m.edsoo.ru/7f436b88



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88

IToBTOpEHKHE OCHOBHBIX MOHATUN U
102 METO/IOB KypCOB 7 M 8 KJIacCOB, 1
0000111eHIe 3HAHUIA

OBILEE KOJIMYECTBO YACOB 110
[NPOTPAMME

bu6mmorexa [IOK
https://m.edsoo.ru/7f437858

102 6 0


https://m.edsoo.ru/7f437858

9 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nupposeie
Tema ypoka Kontpoasubie IIpakTuueckue
n/n Bcero H3y4YeHusi oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcsbl
PannonaneHele uncina,
1 HAPPALMOHAIIBHBIE YKCIIA, KOHEYHBIE 1

1 OECKOHEYHBIC ACCSITHYHBIC IPOOH

MHO0XeCTBO TeHCTBUTEILHEIX
2 YHcelI; ACUCTBUTENLHBIC YHCIa KaK 1
OECKOHEUYHBIC JECSITHYHBIC TPOOH

B3anmHO ogHO3HAYHOE
COOTBETCTBUE MEKIYy MHOKECTBOM

3 JIEWCTBUTENILHBIX YUCENT U 1
MHOKE€CTBOM TOYEK KOOPAMHATHOM
IpsAMOM
CpaBHEHME IEVCTBUTENBHBIX YHUCEIL,

4 apupMeTHYECKHE ISHCTBHS C 1
JNEeNCTBUTENbHBIMH YUCIIAMU

[TpubmmkéHHOE 3HaUCHNE

BEJIMYHMHBI, TOYHOCTH MPUOIINKEHUS L

OxpyrieHnue yucen 1
7 OxkpyrieHue yucen

[Ipukuaka 1 olleHKa pe3yIbTaToB 1

BBIUUCIICHUH

[Ipukuaka u oreHKa pe3yIbTaToB 1

BBIYUCIIEHUHN



10

11

12

13

14

15

16

17

18

19

20

JIuneitnoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOASIIMNXCSA K
JIMHEWHBIM

JIuneiiHoe ypaBHeHue. Pemenne
YpPaBHEHUH, CBOJALIUXCA K
JIMHEHHBIM

KBagparnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJSAIIUXCS K
KBaJPATHBIM

KBanpaTtHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOASAILMXCA K
KBaJPAaTHBIM

bukBanpatHble ypaBHeHHUs

bukBanpaTHbie ypaBHEHHUS

IIpuMepsl penieHus ypaBHEHUM
TPEThEN U YETBEPTOU CTEIIECHEN
Pa3IoKEHUEM Ha MHOXKUTEIH
[Tpumepsl pelieHns: ypaBHEHHM
TPEThEN U YETBEPTOU CTEIIEHEN
Pa3IoKEHUEM Ha MHOXKUTEIH
Pemenue 1poOHO-paliMOHATBHBIX
ypaBHEHUH

Pemenne npoOHO-paliioHaNbHbBIX
ypaBHEHUH

Perrennie TekCcTOBBIX 3a0a4
anredpandeckuM METOA0M

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

bu6nuoreka [JOK
https://m.edsoo.ru/7f43c542

bu6nmoreka [IOK
https://m.edsoo.ru/7f43c542

bu6nmoreka [JOK
https://m.edsoo.ru/7f43c3d0

bubnuoreka [JOK
https://m.edsoo.ru/7f43c3d0

bu6mmorexa [IOK
https://m.edsoo.ru/7f43c9b6

bubmuoreka [JOK
https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
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23

24

25

26

27

28

29

30

31

Pemrenue TeKCTOBBIX 3a1a4
anreOpanv4ecKuM METOI0M

Pemrenue TekcTOBBIX 3a0a4
anreOpanvdecKuM METOA0M

Konrponbnas pabora o teme
"YpaBHEHUS ¢ ONHOM IIEpEMEHHON"

YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU
U ero rpaduk

YpaBHeHUE ¢ IBYMS IEPEMEHHBIMU
u ero rpaduk

Cucrema ABYX TMHEHHBIX
ypaBHEHUH C IBYMs NIEPEMEHHBIMU
U €€ peleHue

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
U €€ pelleHue

CucreMa IByX JUHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
U €€ penieHne

Cucrema 1ByX JIMHEHHBIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU
U €€ peIlCHKE

Pewrenne cucreM IByX ypaBHECHHU,
OJIHO M3 KOTOPBIX JIMHENHOE, a
JIPyroe — BTOPOM CTENEHU
Pemenue cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENEHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d0b4

bu6nuoreka [JOK
https://m.edsoo.ru/7f43d0b4

bubmmoreka [JOK
https://m.edsoo.ru/7f43d23a

bubmmoreka [JOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
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33

34

35

36

37

38

39

40

41

42

43

Pemienue cucrem AByX ypaBHEHUI,

OJTHO U3 KOTOPBIX JMHEUHOE, a
IpPYroe — BTOPOH CTEIIEHU

Pewenne cucrem IByX ypaBHEHHMI,

OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOM CTENEHU
I'paduueckast uHTEpIIpETALIUS
CHUCTEMBI YPAaBHEHHM C IByMs
NepeMEHHBIMU

Pemenue TekcToBBIX 3a1a4
asreOpanyeckuM crnocooom
Pemenne TekCTOBBIX 337124
anredpandeckuM crnocodoom
KonTponbHas padbota no teme
"CucrteMbl ypaBHEHHI'"
YucaoBble HEPABEHCTBA U MX
CBOMCTBA

YucnoBbie HEPABEHCTBA U UX
CBOMCTBa

JIuneliHble HEPABEHCTBA C OJJHON
MEPEMEHHOM U UX PEIICHUE
JIuneliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX PELICHUE
JIuHeiiHbie HEPaBEHCTBA C OJHOM
MIEPEeMEHHON U UX pelIcHHE

CucreMbl TUHENMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/7f43ad5a

bubnuoreka [JOK
https://m.edsoo.ru/7f43af08

bubmuoreka [JOK
https://m.edsoo.ru/7f43af08

bu6mmorexa [IOK
https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
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45

46

47

48

49

50

51

52

53

54

55

56

CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOM MIEPEMEHHON U UX PEIICHUE

CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE

KBanparHbie HEpaBEeHCTBA U UX
pelieHne

KBanpaTHble HEpaBeHCTBA U UX
pelieHue

KBaI[paTHBIe HCPAaBCHCTBA U UX
perieHne

KBanparHble HepaBEeHCTBA U UX
pelieHue

KBanpatHbie HepaBeHCTBA U HX
peleHue

I'paduueckast HHTEpIIpETAIIUS
HEPaBEHCTB M CUCTEM HEPaBEHCTB C
JIBYMSI IEpEMEHHBIMH

I'paduueckas HHTEpIIpEeTALUS
HEPaBEHCTB U CUCTEM HEPaBEHCTB C
JBYMsI IEpEMEHHBIMH

Konrtponsnas pabora no teme
"Hepasencrsa"

KBagparnunas gynkius, e€ rpadux
U CBOMCTBA

KBangparuunas ¢pyHknus, e€ rpadux
1 CBOMCTBA

KBanpatuunas ¢ynkuus, e€ rpadux
U CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b098

bu6mmorexa [IOK
https://m.edsoo.ru/7f43b21e

bubmuoreka [JOK
https://m.edsoo.ru/7f43b5a2

bubmuoreka [JOK
https://m.edsoo.ru/7f43b098

bu6mmorexa [IOK
https://m.edsoo.ru/7f4396¢c6

bubmuoreka [JOK
https://m.edsoo.ru/7f439842

bu6mmorexa [{OK
https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
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60
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62
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66

67

[Tapabomna, KOOpAMHATHI BEPIIMHBI
napadoJIbl, OCb CAMMETPUH
napabosibl

[Tapabosa, KOOpAMHATHI BEPIIUHBI
napaboJibl, OCb CUMMETPUU
napadoJIbI

[Tapaboia, KOOpAMHATHI BEPITHMHBI
napaboJIbl, 0Cb CHMMETPHH
napadoJIbI

[Tapabouna, KOOpAMHATHI BEPIITMHBI
napaboJibl, OCb CAMMETPUU
napadoJIbl

[MTapabomna, KOOpAMHATHI BEPIIHHEI
napaboJibl, 0Cb CHMMETPHH
napabosIbl

[Tapabosna, KOOpAUHATHI BEPIITUHBI
napaboJIbl, OCh CHMMETPUH
mapadoJIbI

I'padpuxu Gynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|

I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

I'paduxu Qynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

I'padpuxu Gynkmmit: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x|

I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

bu6mmorexa [IOK
https://m.edsoo.ru/7f439eb4

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

bubmuoreka [JOK
https://m.edsoo.ru/7f43alac

bu6nmoreka [IOK
https://m.edsoo.ru/7f43a31e

bu6mmorexa [IOK
https://m.edsoo.ru/7f43a526



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

68

69

70

71

72

73

74

75

76

77

I'paduxu pynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
KonTponbHast padbota no teme
"Oyukun"

IlonsTre yncnoBoOM
IOCJIE0BATEIBHOCTH

3amaHue Mociief0BaTENbHOCTH
peKyppeHTHOU hopmyIioi u
(dbopMyIoit N-ro uneHa
Apudmerrnueckas u
reoMeTpUuUecKasi MpPOrpPecCun

Apudmernueckas u
reoMeTPUUYECKasi IPOrPEeCCUH

®opmyJiel N-To 4ieHa
apu(pMeTHIECKON U
T€OMETPUYECKOU ITPOrPECCUH,
CYMMBI IIEPBBLIX N YWICHOB

®opMyIIsl N-TO YIeHa
apudmeTnyeckoil u
reoOMETPUYECKON MPOrpeCcCuid,
CYMMBI IIEPBHIX N YICHOB

®opmyJibl N-TO YieHa
apu(pMeTHIECKON U
reOMETPUYECKON POTrPECCUN,
CYMMBI IIEPBBIX N YICHOB

®opmyJibl N-TO YieHa
apudMeTHUIECKON 1

bubmuoreka [JOK
https://m.edsoo.ru/7f43ab84

bu6mmoreka [IOK
https://m.edsoo.ru/7f43e6c6

bu6mmorexa [IOK
https://m.edsoo.ru/7f43ebda

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ed7e

bu6nmoreka [JOK
https://m.edsoo.ru/7f43f3b4

bu6mmorexa [IOK
https://m.edsoo.ru/7f43f58a

bu6mmorexa [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmorexa [IOK
https://m.edsoo.ru/7f43f0c6

bu6mmorexa [IOK
https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

78

79

80

81

82

83

84

85

r€OMETPUUYECKON MPOrPECCHUid,
CYMMBI IIEPBbIX N YJICHOB

@opMyibl N-T0 YIeHa
apudmeTnyeckoil u
r€OMETPHUYECKON ITPOTPECCUH,
CYMMBI IIEPBBIX N YICHOB

N300pakeHne 4IeHOB
apu(MeTHIECKON U
T€OMETPUYECKON MTPOrpeCCUi
TOYKaMU Ha KOOPJIMHATHON
IJIOCKOCTH

N300paxkeHmne 4IeHOB
apru(MeTHIECKON U
T€OMETPUUYECKON MTPOTrPeECCUit
TOYKaMU Ha KOOPJIMHATHON
IJIOCKOCTH

JIMHENHEBIN U SKCIIOHEHITUATbHBIN
poct

Cno’xHbI€ MTPOLIEHTHI

Cno’KHbIE MPOLIEHTHI

KonTponbhas padbota no teme
"YycI0BEIE IIOCIEI0BATEIILHOCTH"

[ToBTOpEeHUEe, 060061IeHNE U
cHUCTeMaTH3alys 3HaHHWH. 3auCh,
CpaBHEHUE, JEHUCTBUS C
JIEHCTBUTEILHBIMHU YHCIIAMHU,
YHUCIIOBAs TPSIMast

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

bubnuoreka [JOK
https://m.edsoo.ru/7f43fe0e

bubmuoreka [JOK
https://m.edsoo.ru/7f4401a6

Bbubnuoreka [JOK
https://m.edsoo.ru/7f440418



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

87

88

89

90

91

92

93

[ToBTOpeHue, 0600mEeHNEe U
CHCTEMAaTH3aLMs 3HAHWIA.
[IpolieHThI, OTHOIICHUS, TPONOPIIUN

[ToBTOpeHue, 0600mEeHNE 1
CUCTEeMAaTH3aINsI 3HAHUH.
Oxkpyrienue, mpuoOIMmKeHNe, OIICHKA

[ToBTOpeHue, 0600MICHNE U
cucTeMaTu3aInys 3HaHuM. Pemenue
TEKCTOBBIX 3aJ71a4 apu(PMETHICCKUM
crocobom

[ToBTOpeHue, 060061IeHNE U
cucTeMaTH3alus 3HaHui. Pemenne
TEKCTOBBIX 33724 apu(PMETHUECKUM
crocodom

[ToBTOpeHue, 06001IeHNE U
cucTeMaTH3alus 3HaHui. Pemenne
TEKCTOBBIX 33724 apu(PMETHUECKUM
crmocobom

[ToBTOpeHnue, 06001IEeHNE U
cUCTEeMaTH3allus 3HAHUH.
[IpeoOpazoBanue anredpandecKux
BBIpa)KGHHﬁ, A0IMYCTUMBIC 3HAYCHUA

[ToBTOpEeHue, 06061IeHNE U
CUCTEMAaTH3aIlNs 3HaHUH.
[IpeoOpazoBanue anredpandecKux
BBIPKEHUH, TOMTYCTUMBIC 3HAYCHUS

[ToBTOpEeHue, 06061IeHNE U
CHCTEMATH3aLMs 3HAHWIA.

bu6nuoreka [JOK
https://m.edsoo.ru/7f443b12

bubnuoreka [JOK
https://m.edsoo.ru/7f443cd4

bubnuoreka [JOK
https://m.edsoo.ru/7f443fea

bu6nmoreka [JOK
https://m.edsoo.ru/7f4441ca

bubmuoreka [JOK
https://m.edsoo.ru/7f444364

bu6mmorexa [IOK
https://m.edsoo.ru/7f4446f2



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

94

95

96

97

98

99

100

[IpeobpaszoBanue anredpandecKux
BBIPKEHUH, JOMYCTUMbIE 3HAUCHHUSI

[ToBTOpeHue, 0600MICHNE U
cucTeMaTu3alus 3HaHU.
[IpeobpazoBanue anredpandecKux
BBIPAXCHHM, JOMYyCTUMbIE 3HAUCHUS
[ToBTOpeHue, 0600MICHNE U
cucremaTusauus 3HaHul. OyHKIuu:
IIOCTPOEHHE, CBOMCTBA H3yUYEHHBIX
byHKIMII

[ToBTOpeHue, 060061IeHNE U
cucremaTusanus 3HaHuil. OyHKIuu:
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX
byHKIHII

[ToBTOpeHue, 06001IeHNE U
cucremaTusanus 3HaHul. OyHKIuu:
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX
byHKIHI

[ToBTOpeHnue, 06001IEeHNE U
cucTeMarusanus 3HaHui. OYHKINH:
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIUI

[ToBTOpEeHue, 06061IeHNE U
cucTeMaTu3alus 3HaHUM.
I'paduueckoe penieHre ypaBHeHUN
1 UX CUCTEM

[ToBTOpEeHue, 06061IeHNE U
CUCTeMAaTH3alMsI 3HAHHH.

bu6mmoreka [IOK
https://m.edsoo.ru/7f444a94

bu6nuoreka [JOK
https://m.edsoo.ru/7f444c56

bubnuoreka [JOK
https://m.edsoo.ru/7f444144

bubnuoreka [JOK
https://m.edsoo.ru/7f44516a

bu6nmoreka [JOK
https://m.edsoo.ru/7f4452¢e6

bubmuoreka [JOK
https://m.edsoo.ru/7f445516



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

I'paduueckoe pemenne ypaBHEHHI
U UX CUCTEM

101 Hrorosast koHTpONIbHAsI paboTa 1

O00011IeHrEe U CUCTEMAaTU3ALIHS
102 N 1
3HAHUI

OBIIEE KOJIMYECTBO YACOB 110

I[TPOTPAMME 102






IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBLHOM TPOT'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

14
1.5

1.6

1.7

1.8

2.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbLHON NPOrPaAMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

Yucia U BEIUMCIIEHUS

BLIHOJ'IHHTB, coucTasn YCTHBIC n IIMCbMCHHBIC HpI/IéMH,

apI/I(l)MCTI/I‘-IeCKI/Ie I[GflCTBPISI C paquOHaJIbHBIMHU YHCJIaMHU

HaXOI[I/ITI) 3HA4YCHUA YHCJIOBBIX BBIpa)KeHHﬁ, IIPUMCHATH
pa3H006pa3HHe CIIOCOOBI U HpI/IéMH BBIYHCIICHMS 3HAUYCHUM I[pO6HBIX

BBIPAXXEHUH, cojiepKalliuX OObIKHOBEHHBIE U JIECATUYHbBIE ApOOU

[lepexomute OT omHOW (OpPMBI 3amMcH dYHUCENT K JAPyrou
(mpeobpa3oBbIBaTh  JIECATHMYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO ApOOb)

CpaBHMBAaTh U YNIOPSAAOYMBATH PALlMOHAIBHBIE YNCTIA

OxkpyriaTh yncna

BBINONHATE NPUKUAKY W OLIEHKY pE3yJbTaTa BBIYMCICHHH, OILIEHKY
3HAYEHWM 4YHUCJIOBBIX BBIPDAXKCHUU. DBBINOIHATE JAEUCTBUSA  CO
CTENEHSIMU C HaTypAJIbHBIMU NTOKA3aTeIIsIMU

[IpuMeHATh NpU3HAKKA JEIUMOCTH, pa3JIOKEHUE Ha MHOXKHUTEIN
HaTypaJIbHbBIX YHCEI

Pemarp IpakTUKO-OPUEHTHPOBAHHBIE  3a/ladyd, CBSA3aHHBIE C
OTHOLIEHWEM  BEJIWYWH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYHH,
IIPOLIEHTaMH, WHTEPIPETUPOBATh PE3yJIbTAaThl PEILICHHUS 3a1ad C
Y4ETOM OTPaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
00BEKTOB

AnreOpanyeckre BbIpaKeHHUs

Hcnonp3oBaTh anreOpanyeckyl0 TEPMHHOJOTHIO W CHMBOJIHKY,

IIPUMEHATH €€ B IIPOLIECCE OCBOEHUs y4eOHOro Marepuaia



2.2

2.3

2.4

2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

4.1

Haxomuth 3HaueHusi OyKBEHHBIX BBIPAXKEHUNW TMpPU 33JaHHBIX

SHAYCHUAX IMCPEMCHHBIX

BreimonaaTs Hp606pa30BaHI/I${ LOEJIOTO BBIPAKCHHA B MHOTI'OYJICH

MMPUBCACHUCM HOI{O6HI>IX cJ1ara€MbIX, paCKpbITUCM CKOOOK

BBINOMHATE YMHOKEHNE OJJTHOUIEHAa HA MHOTOWJIEH U MHOTOYJIEHA Ha
MHOT'OWJIEH, NPUMEHATh (OpMyJbl KBajapara CyMMbl M KBajpaTa

pa3HOCTH

OCYH.[GCTBJISITB Pa3jIoKCHUC MHOI'OYJICHOB Ha MHOXHUTCIU C
IIOMOIIBIO BBIHECCHUS 3a CKOOKH 061uero MHOXHUTCJIA, I'PYIITUPOBKU

ClIaraeMbIX, IPUMEHEHHS (HOPMYJT COKPAIIEHHOTO YMHOXKECHHUS

[TpuMeHATH MpeoOpa3oBaHKsI MHOTOUJICHOB ISl PEILICHHS PAa3THYHBIX

3aaa4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 peaﬂbHOﬁ IMPaKTHUKH

Hcnons30BaTh CBOMCTBA CTENCHEH C HaTypaJIbHbBIMHU IT1OKAa3aTC/IIMU

JUTSI TIpeoOpa3oBaHusI BRIPAKCHUN
YpaBHEHUsI U HEpaBEHCTBA

Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPUMEHSA
IIpaBUJjIa NEPEX0Aa OT UCXOHOTO YPAaBHEHUS K PABHOCUIIBHOMY E€MY.

HpOBep}ITB, SABJISICTCS JIM YUCJIIO KOPHEM YpPaBHCHUS

[TpumensaTs rpaduueckue MeETOJbl NPU PEIICHUH JTHMHEHHBIX

YPaBHEHUU U UX CUCTEM

[TonObupars mnpuMepsl Tap YHCEN, SBISIONIMXCS  PEHICHUEM

JIMHEMHOTO YpPaBHCHUSA C ABYM: IICPEMCHHBIMHA

CTpouTh B KOOPJMHATHON INIOCKOCTH I'pa UK JIMHEHHOTO ypaBHEHHUS
C IBYMs [IEPEMEHHBIMU; NOJIB3YACh I'Ppa)UKOM, IPUBOAUTH IPUMEPDI
pEILIeHNs] ypaBHEHUS

Pemate cucTteMbl IByX JIMHEMHBIX YpPaBHEHMM C  JByMs
NEpEMEHHBIMH, B TOM YHCIIe TpaduuecKu

CocTaBiATh M pemaTh JMHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEHHBIX
YPaBHEHUH I10 YCIIOBUIO 33J1a4, HHTEPIIPETUPOBATh B COOTBETCTBUN
C KOHTEKCTOM 3a/J1a4¥ NOJIy4CHHBIH PE3ybTaT

Koopaunats! u rpaduku. @yHkuun

N300pakaTh Ha KOOPIMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIHUE
3aIaHHBIM KOOpAWHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3aIllUCHIBATh

YUCJIOBBIC IIPOMECKYTKH Ha anre6pa1/1quKOM SA3BIKC
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4.3

4.4

4.5

4.6
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Kon
NpoBepsieMoro
pe3yJbTarTa

1

11

1.2

1.3

2.1

OtmeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKM IO 33JaHHBIM
KOOp/AMHATaM

Ctpouts rpaduxu muHeHHbIX GYHKUNNA. CTpOUTh rpaduk QyHKIUH Y
=[x

OmnwuceiBaTh ¢ TOMOMIBI0 (YHKIUNA U3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHY, KOJIUYECTBO,

CTOUMOCTb, ITPOU3BOJUTENILHOCTD, BpeMsi, 00bEM padbOThI
HaxonuTs 3HaueHne QyHKIMH MO 3HAYCHHUIO €€ apryMeHTa

[Tonumatp rpaduyeckuid cHoco0 TPEACTaBICHUS U  aHAIM3a
uHpOpMalMK, W3BJIEKATh M MHTEPIPETUPOBATh HH(MOPMALMIO U3

rpaMKOB peabHBIX MPOIECCOB M 3aBHCUMOCTEH

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

Yucna v BEIUUCIICHUS

Hcnons3oBaTh  HayajgpHble  NPEJICTABICHHS O  MHOXECTBE
JIEUCTBUTEIIBHBIX YUCET IJI CPAaBHEHHUS, OKPYTIICHUS U BBIYUCIICHUH,
n300paxaTb JEHCTBUTENIbHbIE YHUCJIa TOYKAMU Ha KOOPAWHATHOM
IpsIMOI

[TpuMeHsATH TOHATHE apUPMETUYECKOTO KBaJpPaTHOTO KOPHS,
HaXOJUTh KBaJpaTHbIE KOPHHU, HCHOIb3Ys MpU HEOOXOIUMOCTH
KaJIbKYJIATOD, BBIIIOJIHATH npeodpa3oBaHus BBIPAKECHU,

coJiepKaluX KBaJpaTHbIE KOPHH, UCTIOIB3Ys CBOWCTBA KOPHEH
Hcnonp3oBaTth 3amucu OOJBIIMX W MaJbIX YHCEI C IOMOIIBIO
JECATUYHBIX Apobeii u cTeneneii yncna 10

AnreOpanyeckre BbIpaKeHHUs

[IpuMeHATh MOHSATHE CTENEHH C IIEJIBIM TOKAa3aTeseM, BBINOJIHATH
npeoOpa3oBaHMsl BBIPAKEHUM, COACPKAIIUX CTENEHH C IIEJIbIM

IIOKa3aTcJIEM



2.2

2.3

2.4

3.1

3.2

3.3

3.4

4.1

4.2

BBIONMHATE  TOXIECTBEHHBIE TMPEOOpPa30BaHUS  pallMOHATBHBIX
BBIPQKEHHII HA OCHOBE IIPaBWJI JEHUCTBUU HaJ MHOTOWICHAMU |

anre0pandecKuMu Ipo0sMu
PacknanpiBate KBagpaTHbIA TPEXUIIEH HA MHOKHUTEIN

[TpumensTh peoOpa3oBaHMsl BHIPAKEHUHN ISl pELICHUS pa3IUYHbIX

3aa4 U3 MaTEMaTuKH, CMCKHBIX IMPEAMCTOB, U3 peaanoﬁ IMPAKTUKN
ypaBHeHI/I}I 1 HECPABCHCTBA

PemraTe HHHeﬁHBIe, KBaJApaTHbIC YPAaBHCHUA U palllMOHAJIBHBIC
YpaBHCHUS, CBOOAIIUCCA K HUM, CUCTCMbI JIBYX ypaBHeHI/Iﬁ C IBYyMs

NEPEMEHHBIMU

[IpoBomuTh mpoOCTEWIINE MCCIEIOBAHUS YPABHEHUHM M CUCTEM
ypaBHEHH, B TOM 4YHCJIE€ C NPUMEHEHHEM TIpadUuIeCcKUX
Ipe/ICTaBiIeHU (yCTaHaBIUBATh, UMEET JIU YpaBHEHHE WM CHCTEMa

YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

[lepexoauts OT clOBeCHOM (OPMYJIHMPOBKM 3amauyud K  eé
anreOpandeckod MOJEIN C MOMOIIBIO COCTABJICHUSI YPaBHEHUS WIH
CUCTEMbl ypaBHEHHH, WHTEPIPETUPOBATL B COOTBETCTBUM C

KOHTEKCTOM 33]1a4¥ MTOJTYUYECHHBIN pe3ysIbTaT

[IpuMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB [JII CpPaBHEHUS,
OLICHKH, pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHON U UX
CUCTEMBI, 1aBaTh IPaPUIECKYIO UILTFOCTPAIIMIO MHOKECTBA PEIICHUI
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIT

[Tonumath M UCHONB30BaTh (PYHKIIMOHAIBHBIE TOHSTUS M S3BIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAUYEHHUS), OMPEIEIATh 3HAYCHUE
GYHKIIUH 110 3HAYEHUIO apTyMEHTa, ONPEeeNsaTh CBOMCTBA (DYHKIIUU
1o €€ rpauky

Ctpoutb rpaduKu 3JeMEHTapHBIX (QYHKIUH BH/IA:
y=k/x
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Kon
NpoBepsieMoro
pe3yJbTarTa

1

11

1.2

1.3

1.4

2.1

2.2

2.3

2.4

, Y =X2, Y = X3, Y = |X|, onmuChIBaTh CBOMCTBA YUCIOBOM (DYHKITHH 1O €€
rpaduky

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

Yucia U BEIYMCIIEHUS

CpaBHI/IBaTB " yIopsaao4rBaTh pallMOHAJIBHBIC W HUPPALMOHAJIBHBIC

qucia

BremonaaTs apI/I(bMCTI/I‘-IeCKI/Ie HGI;'ICTBI/ISI C palMOHAJIbHBIMHA YUCJIaMU,
coucTas YCTHbIC U MMCbMCHHBIC l'IpI/IéMI:;Ij BBIIIOJIHATH BBIYHUCICHUS C

HppalOHAJIbHBIMH YHUCJIaMHU

HaxonuTh 3HaueHusl cTeneHel C LEJIBIMA NOKA3aTeIsIMU U KOPHEH,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)I(eHI/IfI

OprrHHTB IIGfICTBI/ITeJIBHBIC quciia, BBIINIOJIHATDH IIPUKUAKY

pe3yibTaTa BEIYACIECHUMN, OLICHKY YHCIIOBBIX BBIPAXKEHUN
YpaBHEHHUs U HEPABEHCTBA

Pemarp nuHeliHble W  KBaJpaTHbIE YypaBHEHUS, YpPaBHEHUS,

CBOAAIINECCA K HUM, HpOCTCfII.HHC IIpO6HO-paLII/IOHaJIBHLIC YpaBHCHUA

PemraTtes cucrembl ABYX JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMs IICPEMCHHBIMU
N CUCTCMBbI IBYX ypaBHeHHfI, B KOTOPBIX OJHO YPABHCHHUC HEC ABJISICTCSA

JIMHENHBIM

Pemrate TekcTOBEIC 3aJa4un aHFe6paI/I‘leCKI/IM cImocodoMm ¢ IIOMOIIBIO
COCTaBJICHHUA YPaBHCHUA WM CHCTCMBI JIBYX ypaBHCHI/Iﬁ C IAByMHA

NEPEMECHHBIMU

[IpoBOaNUTE TIPOCTEHINNE WCCIECIOBAHUA YPAaBHEHUHM U CHUCTEM
ypaBHEHHM, B TOM UYHCJIE€ C TPUMEHEHHEM TIpadUuIecKUx
Mpe/ICTaBIeHU (HalpuMep, yCTaHaBJIMBAaTh, UMEET JIM ypaBHEHUE

nin CuCTeMa ypaBHCHI/Iﬁ peuicHuA, €CJIn UMECT, TO CKOHBKO)



2.5

2.6

2.7

3.1

3.2

3.3

3.4

4.1

4.2

4.3

Pemarp nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA,
M300paxaTh pelIeHue HEPABEHCTB Ha YMCIOBOU MPSMOA, 3aITUCHIBATD

peICHUC C TIOMOIIIBIO CUMBOJIOB

Pemate cucTeMbl JIMHENHHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB,
BKJIIOYAIOIME KBaJApaTHOE HEPABEHCTBO, H300pakaTh pellIeHUe
CUCTEMbI HEPABEHCTB Ha YMCJIOBOM MPSAMOM, 3allUChIBaTh PELIEHUE C
MTOMOLIbIO0 CUMBOJIOB

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHNUN PA3JIMYHBIX 3a4a4
OyHKIHT

PacnosnaBate  QyHkuMM ~ u3ydeHHbIX  BUAOB.  [loka3biBaTh
CXEMaTHYECKH PpACIOJ0KEHHE Ha KOOPJIMHATHOM IJIOCKOCTH
rpadukoB (yHkimit Buma: y=kX, y=kx+b, y=k/X, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03()(PUIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMA

IToka3pIBaTh CXEMATHUYECKH PACIONIOKEHHE Ha KOOPAWHATHOU
IUIOCKOCTU TpadukoB GyHKuWi Buma Y = VX, Y = [X| u onuchiBaTh

cBOMCTBa (DyHKITHI

Ctpouth M u300paxkaTh CXEMaTH4YECKU TpaUKU KBaJAPATUIHBIX
GyHKIUI, ONMCHIBaTH CBOMCTBA KBAaJAPAaTHUUHBIX (QYHKIUN MO HX
rpapukam

Pacnio3naBaTe KkBagpaTuuHylo (GyHKIUIO 1O (GopMylie, MPUBOAUTH
IpUMEpPbl KBAJPAaTUUHBIX (QYHKIMHA M3 peaJbHON XKHU3HH, (HU3HKH,

reOMETpHUH
ApudmeTrueckas v reoMeTpUyYecKas Iporpeccuu

Pacnio3HaBaTh apuMeTHUECKYyI0 U TEOMETPUUYECKYIO IPOTPECCHH
TP pa3HBIX CITOCO0ax 3aaHus

BBIMONHATE BBIYMCIICHUSI C UCMOJIBb30BaHUEM (OpMyN N-TO YiieHa
apu(MeTHyecKoil 1 TeoMEeTPUYECKON MPOTrpeccHii, CyMMBbI MEPBHIX N
YJICHOB

I/I306pa>1<aTL YJICHBI IOCICI0OBATCIIBHOCTHU TOYKaMU Ha

KOOPJAMHATHOW TNIOCKOCTH



4.4

PemraTe 3aa4H, CBA3aHHBIC C YHCJIOBBIMMU ITIOCJICA0OBATCIBHOCTIAMHU, B
TOM YHCIIC 3aJa4Yu Hu3 peaﬂbHOﬁ KHU3HHU (C HCIIOJIB30BaHHUECM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon

11

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

2.4

2.5

2.6

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

YHucna 1 BBIYKCICHUS

Jlpobu OOBIKHOBEHHBIE U ACCSITHUYHBIC, IEPEXO] OT OJHON (HOPMBI 3amucH
npobeit k apyroi. [loHsTHE parMOHAIBHOrO YHCIA, 3alKiCh, CPABHECHHE,
YIIOPSAAOYMBAHHUE PALIMOHAIBHBIX YHACEII

ApudmeTnueckue 1eUCTBUS ¢ palliOHATFHBIMU YncIaMu. Pemienue 3anay u3
peabHOM MPAKTUKK HA YacTH, HA IPOOHU

Crenenp Cc HaTypajgbHBIM II0Ka3aTeJEeM: OIpPEJEIeHHE, IpeoOpa3oBaHuE
BBIPQXXCHHI Ha OCHOBE OINpeesieHus, 3aITUCh OOJIBIIUX YUCEl

[IporeHTsl, 3anuch MPOLEHTOB B BUAE IPOOU U IpoOU B BUIE MPOICHTOB.
Tpu OCHOBHBIE 3a/1a4¥ HA IIPOLEHTBI, PEIICHUE 3a]1a4 U3 PEAIbHON IIPAKTUKH
[IpumeHeHre TPU3HAKOB JCIMMOCTH, PA3JIOKEHUE HAa MHOXKUTEIU
HATYpPaJIbHBIX YUCET

Peanbuple  3aBHCMMOCTH, B TOM 4YHCIe TmpsMas ©  oOparHas
MPONIOPLIMOHATBHOCTH

Anrebpanyeckre BhIPAKCHUS

[IepeMeHHbIE, UNCIOBOE 3HAUEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTMBbIe
SHAYCHHA NICPEMCHHBIX

[IpencraBneHne 3aBUCUMOCTH MEXAy BEIMYMHAMU B BUAE (POPMYJIBL
Boruncnenus no gopmynam

[IpeobpazoBanme OyKBEHHBIX BBIPAKCHUH, TOXKICCTBEHHO pPaBHBIC
BBIPAXKEHUS

CBoiicTBa CTENEHU C HATYpaJIbHBIM IMOKAa3aTEIEM

Onnounensl 1 MHOTOUJIEHBI. CTeneHb MHOTOWIeHA. Cl0XeHue, BBIUUTAHKE,
YMHOKCHHUEC MHOT'OYJICHOB

@opMysbl COKpPAIIEHHOTO YMHOXKECHMS: KBaApaT CyMMBI M KBaapar
pazHoctu. Popmyna pa3HOCTH KBaJpaToB. Pa3noxkeHue MHOrOUYJIEHOB Ha

MHOXUTCIN



3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

4.5
4.6

4.7
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Kon
1

11

1.2

YpaBHeHust

VYpaBHeHHe, KOpEHb ypaBHEHHs, IpaBWiIa MNpeoOpa3oBaHUS ypaBHEHUS,

PaBHOCHJIBHOCTh YPaBHEHUI

JIuHeliHOEe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOPHEW JIMHEMHOTO

YPaBHEHUS, PEIICHNE JINHEWHBIX YPaBHEHUN

CocraBieHre ypaBHEHUH 10 YCIOBUIO 3a7aul. Perienre TeKCTOBBIX 3aa4 ¢

IIOMOIIBIO YPaBHEHUN
JluneiiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduK

CucreMa JBYX JIMHEHHBIX ypaBHEHHH C JByMs NEpeMEHHbIMU. Perenue
CUCTEM ypaBHEHHUH cIIOCOOOM IMOACTaHOBKHU. [IpuMepsl pereHnst TEKCTOBBIX

3a/1a4 C IOMOIIBIO0 CUCTEM YPABHEHUM

Koopaunats! u rpapuku. ®yHkuuun

Koopannara Touku Ha npsMoit

Hucnossle MpomMexyTKHU. PaccTosiHne Mex 1y 1ByMsI TOUKaMH KOOPAMHATHOMN
IpsAMON

[IpsimoyronbHas cucrema koopauHat, ocu OX n Oy. AGcuucca u opauHara
TOYKHM Ha KOOPJAMHATHOM IUIOCKOCTH

[Tpumeps! rpadukos, 3aganHbIX Gopmynamu. UreHne rpaduKoB pearbHBIX

3aBUCUMOCTEN

[Tonsarue pyukuu. I'paduk Gynknun. CpoiicTBa GyHKIINNA

Jluneitnas pynkuus, e€ rpapuk. I'papuk dyHkmm y = ||

I'paduueckoe pemieHne JIMHEHWHBIX YpaBHEHWH M CHUCTEM JIMHEHHBIX

ypaBHEHUN

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Yucna v BBIYUCICHUS
KBanmpatseiii kopeHb u3 uyucna. [loHsTHe 00 HppanroOHATHHOM YHCIIE.

JecsaTuunble NpUOIMKEHHS] UPPALIMOHAIBHBIX YHCEI
CpoiicTBa apu(pMeTHYecKuX KBaJpaTHBIX KOPHEH M UX MPUMEHEHHE K
npeoOpa3oBaHUIO YHUCIIOBBIX BBIPAKCHUIN u BBIYHCIICHUSM.

JlelicTBUTENBbHBIC YKCIIA



1.3

2.1

2.2
2.3
2.4

3.1

3.2
3.3

3.4

3.5
3.6
3.7
3.8
3.9
3.10

4.1

4.2
4.3

4.4

4.5
4.6
4.7

9 KUIIACC

CreneHsb ¢ 1eNbIM MOKa3zaTesneM U €€ cBoiicTBa. CTaHaapTHas 3alKCh Yucia
AnreGpanueckre BbIpaXeHUs

KBagpatHelii TpE€XwieH, pasiloKeHHE KBaJIpaTHOIO TPEXWICHA Ha

MHOXHTEIH
Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ajredpandeckoit jpoou
CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JIeJICHNE alredpandeckux Ipooei
PanyonanbHble BBIpa)XXeHUS U UX IIpeoOpa3oBaHue

VYpaBHEeHMsI 1 HEpaBEHCTBA

KBanpatHoe ypaBHeHue, Qopmysa KOpHEHl KBaJpaTHOIO YpaBHEHUS.

Teopema Buera
Pewienue ypaBHeHuUi, CBOASAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
[Ipocreiimue ApoOdHO-palliOHAIbHBIE YPaBHEHUS

I'paduueckas MHTEpIIpeTalUs YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
JIMHEHHBIX YPAaBHEHUM C ABYMs IlepeMeHHbIMU. [Ipumeps! penienus cucreM

HEJIMHEWHBIX YPABHEHUH C IByMs IIEPEMEHHBIMH

Pemienue TekcToBbIX 3a7a4 aJlreOpandeckiuM crocooom

UYucioBble HEPABEHCTBA U X CBOMCTBA

HepaBeHcTBO ¢ 01HOM ITEpEMEHHOMN

PaBHOCMIIBHOCTH HEPABEHCTB

JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN

CucreMbl TMHEMHBIX HEPABEHCTB C OJAHOM IIEPEMEHHOM

OyHKIMU

[Tonsatue ¢ynkun. OOIacTb ONpeneNeHuss U MHOXKECTBO 3HAUCHH
¢dbynkmunr. CriocoOsl 3agaHus (yHKITHI

I'paduk pynkunu. YreHue cBoCTB GYyHKIUH 1O €€ rpapuKy
[Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PeaTbHBIE TPOIECCHI

OyHKIMK, ONUCHIBAIONIME MPAMYI) H OOpaTHYI0 MPOMOPIHUOHAIBHBIC

3aBUCUMOCTH, UX TpaduKu
OyHKIMu Y =X2 Yy = X?
Oyukun Yy = (X, Yy = |x]

['padpuaeckoe pernenne ypaBHEHUI 1 CHCTEM YPaBHCHHIMA



Kon

1.1

1.2

1.3

1.4

2.1
2.2
2.3

2.4

2.5
2.6
2.7
2.8

2.9

2.10
2.11
2.12
2.13
2.14
2.15

IIpoBepsieMblii 21eMeHT cO/IePKAHMS

Yucna 1 BEIUUCIIEHUSA

PaIII/IOHaHBHLIG quciia, HUppalUOHAJIBHBIC YHKCJId, KOHCYHBLIC U OCCKOHCYHEIC

JECATUYHBIE TPOOU

MHOXECTBO  JEUCTBUTENBHBIX  YHUCEN, JEHCTBUTENbHbIE YHCIa  Kak
OCCKOHEUYHBIC JECATHUYHBIC NIpoOH. B3aWMMHO OJHO3HAYHOE COOTBETCTBHE
MEXIy MHOXECTBOM JCHCTBUTEIbHBIX YHCENT W KOOPAMHATHON MPSMOIA.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEI
Apudmernueckne 1eHCTBHS C ICHCTBUTEIBHBIMH YHCIAMH

W3mepenusi, npuOmmKkeHns, oueHKU. PasMepsl 00beKTOB OKPYKAIOIIET0 MUPA,
JUIUTEILHOCTh IPOIECCOB B OKpYy»KaromieM mupe. [IpubnmxénHoe 3HaueHHe
BEJIMYMHBI, TOUHOCTH Npubmmkenus. Okpyrienue uucen. [Ipukuaka u oneHka

pE3yJIbTaTOB BBIYUCIICHUN

YpaBHEHMs 1 HEPABEHCTBA

YpaBHEHHUsI C OJHOU ITIEPEMEHHON

JInneiinoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEHHBIM
KBagparHoe ypaBHeHue. Penienre ypaBHEHHN, CBOIAIIMXCS K KBaJAPaTHBIM

bukBanpatHoe ypaBHeHue. Ilpumepbl penieHUs ypaBHEHHH TpPETbe U

4EeTBEPTOM CTENEHEN Pa3IoKEHNEM Ha MHOXKUTEIIN

Pemenne npo6HO-pallMOHAIbHBIX YpaBHEHUN

Cucremsbl ypaBHEHUI

VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk

Pemenne cucrem ByX JINHEWHBIX YPAaBHEHHN C IBYMs IEPEMEHHBIMU

Pemenne cucrem IByX ypaBHEHHUH, OJTHO U3 KOTOPBIX JIMHEHMHOE, a IPyroe —

BTOPOU CTENEHU

I'paduueckas MHTEpIIpETALIUS CUCTEMBI YPABHEHUI ¢ ABYMS IIEpEMEHHBIMU
Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CrocoooM

YuciioBblE HEPABEHCTBA U UX CBOMCTBA

Pemenne TMHENHBIX HEPABEHCTB C OAHOW NTEPEMEHHON

Pemienne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOU

KBanparssle HepaBeHCTBA



2.16

3.1

3.2
3.3
3.4

4.1

4.2

4.3

4.4

4.5

['padmyeckas uHTepIpeTalds HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMS

NIEPEMEHHBIMH
OyHKIMU

KBanpatuunas ¢ynkuus, e€ rpadpuk u cBoiicTBa. [lapaboia, KoopauHaTHI
BEPIIUHBI TapadoJIbl, 0OCh CAMMETPHUHU MTapadOIIbI

I'paduku pyukimit y=kx, y=kx+b u ux coiictBa

I'paduku pynkimit y=K/X, y = X’ 1 uxX cBOHCTBa

I'paduku QpyHKINH , 1 UX CBOHCTBA

YucaoBble OCIEA0BATEILHOCTH

OHpeI[eJ'IeHI/IC U CIIOCOOBI 3aJIaHKs YMCJIOBBIX IOCIEI0BATEILHOCTEIA. 3aZ[aHI/Ie

MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM popMyInoii U HGopmyIioi N-ro ujieHa

Apudmernueckast mnporpeccus. Dopmyibl N-ro wieHa apuPMETHUECKON

IPOrpeCCuM, CyMMBI IIEPBLIX N YIICHOB

['eomeTrpuueckass mnporpeccus. DopMynbl N-ro ujieHa TeOMETPUUYECKOM

IIPOrPECCUH, CYMMBI IIEPBBIX N YJICHOB

N300pakeHre WIEHOB apu(PMETHYECKOH M TE€OMETPHUUYECKOW Mporpeccuit

TOYKAMU Ha KOOPAMHATHOM MIIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHITUATIBHBINA POCT

CroxHEBIE IMPOUCHTHBI



HHPOBEPSAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHMSA K NMPeIMETHBIM pPe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'Q
o0miero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSAMU: MHOXECTBO, IOJMHOXECTBO,
olepanvy HaJ MHOXXECTBAMH, yYMEHHE OIEPHPOBATH MOHATHSIMHU:
rpad, cBA3HBIN rpad, IepeBo, LUK, IPUMEHATh UX NPU PEIICHUU
3ajad; yMEHHE UCIONB30BaTh TpadUuecKoe Ipe/ICTaBICHUE
MHOXECTB JUIsl ONMCAHUS PEaJbHBIX IPOLECCOB U SBJICHUH, MpHU

pEIIeHNH 3a1a4 U3 IpYruX yueOHbIX PEAMETOB

YMeHue onepupoBaTh NOHATUAMMU: ONPEACIICHHE, aKCUOMa, TEOPEMA,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaTh MCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUs, NPUBOJIUTH IPUMEPHI U KOHTPIPUMEpPBI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUS BBICKA3bIBaHUI

YMeHue onepupoBaTh MOHATHUAMU: HATyPAJIbHOE YKCIIO, IPOCTOE U
COCTABHOE YHUCIJIO, JEIMMOCTb HATYpPaJIbHBIX YHCE], IPU3HAKU
JEIUMOCTH, L[eJ0€ YUCIO0, MOIYJb Yucia, OOBIKHOBEHHAs! po0b U
JiecsiTU4Has ApoOb, CTAHJAPTHBIN BUJI YMCIIA, PALlMOHAIBHOE YHCIIO,
UpPpALMOHATIFHOE YHCTIO, apu(METHYeCKU KBaJpaTHBIA KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS € UUCIAMM, CpPaBHUBATh M
YHOOPSIOYMBATh YHWCIA, MPEACTABIATh YUCIA HAa KOOPAMHATHOU
IpSIMOH, OKPYIVIATH YHWCIA; YMEHHE JeNaTh NPUKUIKY U OLIEHKY

pe3yiibTaTta BBIYHCIICHUI

YMeHue onepupoBaTh NOHATHUAMHU: CTENEHb C LEJNbIM MOKAa3aTelIeM,
apu(pMeTHYECKUI KBaIpaTHBIA KOpEeHb, MHOTOUWIEH, alredpandyeckas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHON CTENEeHU
OoJibllle €MHMIIBI, YMEHHE BBINNOJHATH pacuéTel Mo (Gopmyinam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN W
BBIPAXEHUI C KOPHIMH, pPa3jIokEHHE MHOTOWIEHA Ha MHOXHTEIH, B
TOM YHCJIIE€ C HCHOJb30BaHHEM (OpMyd pPa3HOCTH KBaApaToB H

KBaJApaTa CYMMBI U pa3HOCTU



YMeHue onepupoBaTh MOHATUSMHU: YHCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHE PEIIATh JUHEHHbIE U KBAIPAaTHbIE YPABHEHUS,
JIpOOHO-pallMOHATILHBIE YPABHEHUSI C OJHON MEPEMEHHOM, CUCTEMBbI
JIBYX JINHEMHBIX YPaBHEHUM, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJgpaTHbIE U JAPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE [TPU PEUICHUH 3a4a4 U3 APYTUX NPEIMETOB
U TPaKTUYECKUX 3aJa4; YMEHHE MHCIIOIb30BaTh KOOPAUHATHYIO
IPSIMYI0 U KOOPAMHATHYIO TUIOCKOCTH JUISl M300pa)K€HUs! pelIeHH

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHIME: QYHKIUS, TpaduK QYHKINH, HYJIA
q)YHKHI/II/I, IMPOMECIKYTKHU 3HAKOIIOCTOAHCTBA, IMPOMEIKYTKHU
BO3pacTaHus, yObIBaHWs, HAuWOOJbIIee U HaWMEHbIIEe 3HAYCHUS
byHKIUY; YMEHHUE OIIEpUPOBATH MIOHATUSAMM: npsMas
MPOMOPIUOHATLHOCTD, JINHEHHAS (PYHKIIHSI, KBalpaTuuHasi PyHKIIHS,
obpaTHas MPONMOPLIMOHATIBLHOCTH, Napabona, rurmepOosa; yMeHHe
CTpouTh rpaduku  QyHKIMIA, MCHONB30BaTh Trpaduku s
OTIpE/ICIICHUs] CBOWCTB IPOIIECCOB M 3aBHCUMOCTEH, JJISl PEIICHUS
3a1a4 U3 APYTUX y4eOHBIX MPEAMETOB U PEAIbHOM KM3HU; YMEHUE

BbIpaXkaTh (OpMyJIaMU 3aBUCHUMOCTH MEXIY BEIMUYNHAMU

YMeHue  onepupoBaTh MOHSTUSMMU: 110CJIE0BATENBHOCTD,
apudmernyeckass U TeOMeTpUYecKass MPOTPECcCHH;  YMEHHUe
UCTIOJIB30BaTh CBOMCTBA TOCIIEIOBATENBHOCTEH, (DOPMYIIBI CYMMBI
o011ero 4ieHa mpy pelieHuy 3a/1ay, B TOM YHUCIe 337a4 U3 JIPYTuX

Y4eOHBIX TIPEIMETOB U PEATTLHOM KUZHU

YMeHue pemars 3a7jaui pa3HbIX TUIOB (B TOM UYHMCJIE HA MPOLIEHTHI,
JOIM W 4YacTH, JBW)KEHUE, paboTy, 1IEHy TOBapOB M CTOMMOCTh
MOKYTIOK U YCIYT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIIPABJICHUS JIMYHBIMU
U CeMEMHbIMM (UHAHCAMM); YMEHHME COCTaBISATh BBIPAKEHUS,
YpaBHEHHUsl, HEPAaBEHCTBA U CHUCTEMBI [0 YCJIOBHIO 3aJayH,
UCClIeI0BaTh NOJIYYEHHOE PELIeHNE U OLIEHUBATh MPaBA0I0J00HOCTb
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: PUTypa, TOUKA, OTPE3OK, Mpsmasi,
Iyd, JOMaHas, yrod, MHOT'OyTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
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12

13

14

NPSIMOYTOJIbHBIN TPEYTOJbHUK, MeAHuaHa, OUCCEKTpHCAa U BBICOTA
TPEYTOJIbHUKA,  YETBIPEXYTOJNbHHUK,  Mapajuiesorpamm,  pomo,
NpPSIMOYTOJIBHUK,  KBajpaT, Tpamenus; OKPYXHOCTb,  KpyT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE penaTh 3a/1a4d, B TOM YHCJIE W3 MOBCEAHEBHOM XU3HM, HA
HaXO0X/I€HNE T€OMETPUUECKHUX BEJIMYHMH C IIPUMEHEHUEM H3YUYEHHBIX

CBOMCTB (uryp u (HhakToB

YMeHue onepupoBarh MOHATUSMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; NapaJlJIEIbHOCTh U NEPHEHANKYIISIPHOCTh IPSIMBIX,
Yrol MEXIy MNPSMBIMH, MEPHEHAUKYJSP, HAKJIOHHAS, MPOEKIHS,
nogobue  ¢uryp, THOAOOHBIE  TPEYrOJIbHUKH,  CUMMETPHS
OTHOCHUTEJIbHO TOYKU U MPSMOI; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETpUIO U mojgobue  ¢uryp,  MNapauledbHOCTb U

MEPIEHAUKYJISIPHOCTD IIPSAMBIX B OKPYKarOIEM MUPE

YMeHue omnepupoBaTh MOHATUSMM: JJIMHA, PACCTOSIHUE, YTOJ
(BemMuMHA yTJa, CHHYC U KOCHUHYC yIJla TPEYroJbHHKA), IUIOIAMb;
YMEHHE OLICHUBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATH (OPMYJIBI MEepUMETpa U  IUIOIIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M ILIOLIAAN Kpyra, ooObema
IPSIMOYTOJIBHOTO TapajuIeIeUIIe1a; YMEHUE NIPUMEHATh NIPU3HAKH
paBEHCTBa TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy IIudaropa, TpuUroHomeTpuueckue COOTHOUIEHUS IS

BBIYMCIICHUS JUIUH, PACCTOSHUM, IIJIOIIAEeH

YMmenne wu300paxarb TIUIOCKHE GUTYpel M WX KOMOWHAIMWH,
POCTPAaHCTBEHHBIE (HUTYPHl OT PYKH, C TOMOULIBIO UYEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEJACTB MO TEKCTOBOMY HJIH

CUMBOJIbHOMY OITMCAHUIO

YMeHue onepupoBaTh IMOHATHSAMH: HNPSIMOYTOJIBHAs —CHCTEMA
KOOPJHMHAT, KOOPJAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEJICHUE BEKTOpa Ha YHCIO, CKaJIsIpHOE IIPOU3BEIAECHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPbl M KOOPAWHATBHI IS
MIPEACTABICHNUS JAHHBIX U PEIICHMS 3aJay, B TOM YKCIIe U3 APYTHUX

y‘-Ie6HBIX npeaAMETOB U peanLHoﬁ KHU3HHU

YMmenue OIICPHUPOBATH IMOHATHAMMU: CTOJIOMKOBBIE U KpYTOBBIC

JIarpaMMmbl, TaOJWIBI, CcpeaHee apuMeTHYecKoe, MeIuaHa,
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HauOoJIbIlIee ¥ HAaMMEHbIIIee 3HAYCHHS, pa3Max YUCIOBOro Habopa;
YMEHHE U3BJEKaTh, HMHTEPIPETHPOBATE M  MPEOOpPa3OBBIBATH
MHPOPMAIIMIO, TPEACTABICHHYI0 B TaONMIAX ¥ Ha JUarpamMMax,
OTPaXKAOIIYI0 CBOMCTBA U XapaKTEPUCTUKH PEalIbHBIX MPOIECCOB U
SBIICHHUI; yMEHHE pAacloO3HaBaTh W3MEHUYMBHIC BEIHYUHBI B

OKpYXKAoIeM MHpPE

YMeHue onepupoBaTh MOHATHAMU: CIy4YalHbIM ONBIT (CITydaiHbIN
AKCIIEPUMEHT), 3JEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HUCXOM)
CIly4alfHOTO OIbITA, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHS,
YMEHHE HaXOJUTb BEPOSITHOCTH CIIyYalHbIX COOBITUH B OIBITAX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMH; YMEHHUE peIIaTh
3aJjaud METOAOM OPIraHU30BaHHOIO Iepedopa U ¢ UCIOIb30BAHUEM
[IpaBUjIa YMHOXCHUS; YMEHHME OLEHUBATH BEPOSTHOCTH PEabHBIX
COOBITUH U SBJICHHM, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPY)XAlOLIEM MHpPE U B IKU3HH,
3HaKOMCTBO C IOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YKHCEN B €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMmenue BLI6I/IpaTL HO,Z[XOI[HH_[I/Iﬁ PI3y‘lCHHLII>i MCTOA JIA PCHICHUS
3aaa4u, IMpUBOANUTE MMPHUMEPLI MATEMATHUYCCKUX 3aKOHOMepHOCT€I\/'I B
IIpupoac U XU3HU, paClio3HAaBaTh IMPOABICHHUEC 3aKOHOB MaTCMAaTUKHU
B HCKYCCTBC, OIIMCbIBATHL OTACJIIBHBIC BBIJAOMIHUECA PE3YJIbTATHI,
IMOJIYUYCHHBIC B XOA€ Pa3BUTHUA MATCMAaTHKHW KaK HAyKW, IIPHUBOJUTH
MMPUMCEPLBI MAaTCMAaTUYCCKUX OTKpI)ITI/If/'I u nx aBTOpPOB B

OTE€YSCTBEHHOM 1 BCCMHpHOﬁ HCTOpUH



INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH HEIbIX YUCET

1o OObIKHOBEHHBIE W JECATHYHBIE  JpoOM, TPOLEHTHl, OECKOHEYHbIE
' MEPUONYECKHUE TpoOH

13 Panmonanbupie  uyucna. ApupMeTHYECKHE OIEpalud C palUdOHAIbHBIMU
' yucliaMu

14 JeiicTBuTenbHble yuciaa. Apudmernueckue omnepanuu C JIeHCTBUTEIbHBIMU
. yHcliaMu

L5 [IpuOnuxEHHbIE BBIYMCICHUS, MpaBUia OKPYIJICHHS, NPUKUAKA U OILIEHKa
. pe3yJbTara BBIYMCICHUN
2 AnreOpanyeckue BhIpaKEHUS

2.1 BykBeHHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )

25 Crenenp c nenbiM mnokazateneM. CTeneHb € PAlMOHAIBHBIM IOKA3aTEIEM.
. CBoiicTBa CTENEHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poOb

’E Apudmernuecknii  KopeHb  HaTypaJdbHOH  cremeHu.  JleiictBusa ¢
' apru(METHIECKUMH KOPHSIMHU HATypaTbHOM CTETICHN
3 YpaBHEHUS U HEpPAaBEHCTBA

a1 Hensle u npoOHO-palMioHaNbHbIE ypaBHEeHHA. CHCTEMBI U COBOKYIHOCTH
. ypaBHEHUN

39 Lensle u npoOHO-panoHaIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEpPaBEHCTB

3.3 Pemenune TekcToBBIX 3a/1a4
4 UYucnoBsle NOCIEA0BATENBHOCTH

4.1 HOCJ’ICI{OB&TCJ’ILHOCTI/I, CITOCOOBI 3aJIaHUs MOCIEI0BaTEILHOCTEHN



4.2

5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

ApudmeTrnueckass U reomerpuueckas mporpeccuu. Dopmyna  CIOKHBIX

IIPOLIEHTOB

DyHKIUU

Oynkuus, cnocoObl 3amanus  ¢yHkumu. [paduk  ¢yskmun.  OOGmacts
orpezesieHus: U MHOXKeCcTBO 3HaueHui pyHkiun. Hynn pynxkuun. [pomexytku
3HAKOIOCTOAHCTBA. IIpoMeKyTKM MOHOTOHHOCTH (PyHKUMH. MakcUMyMbl U
MuUHUMYMBl (QyHKIMM. Hambosbliee 1 HauMmeHbllee 3HaueHHE (QyHKIUM Ha

IIPOMEXKYTKE
Koopannatsl Ha IpsIMOi U INIOCKOCTH
Koopaunarnas npsmas

JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
I'eomerpus

I'eomerpuueckue Gpurypsl u ux cBoicTBa
TpeyroabHuK

MHOroyrojasHuKu

OKpyY>KHOCTb U KPYyT

N3mepenune reomeTpudecKux BEIUUUH
Bekropsl Ha m10CcKOCTH

BeposTHOCTB U cTaTUCTHKA
OnwucarenpHasi CTaTUCTUKA
BepostHocTh

Kombunaropuka

MHoxecTBa

I'padmr
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